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DNA M f tDNA – Messages from our ancestors

DNA is a ‘text’ that changes slowly through time, 
and varies between individuals
Analyse DNA from skeletons

‘Real’ information about the past
Difficult, small sample sizes, prone to modern DNA 
contamination; maybe no descendants

Analyse modern people
Easy to get samples
Can be unrepresentative of past populations, need 
methods of inference



Genetics of physical 
h t i ti 1characteristics  1

Blood groups
Poorly discriminating and widespreadPoorly discriminating and widespread
Pigmentation, stature, facial shape
Complex poorly understood wideComplex, poorly understood, wide 
distribution in N.Europe

Geipel J (1969) The Europeans: an 
Ethnohistorical Survey. Longmans, London
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Genetics of physical 
h t i ti 2characteristics  2

Eye colour, hair colour, give an indicator and the genetics y , , g g
are now becoming better understood, but still not yet the 
basis for a scientific comparison

Beals, R.L. & Hoijer, H. (1965) An Introduction to Anthropology (3rd edition), Macmillan, New York



Genetics of physical 
h t i ti 3characteristics  3

Dupuytren’s / digitopalmar contracture
Distribution suggests possible Viking origingg p g g
Evidence from Icelandic sagas: Longer Saga of Magnus of Orkney

More frequent in regions of Britain influenced byMore frequent in regions of Britain influenced by 
Vikings
B t i th l tiBut, crops up in other populations
Fortunately there is a more powerful method of genetic 

i illenquiry as we will now see



G ti k f i h itGenetic markers of inheritance
Chromosomes:

Men have a Y chromosome - sex-determining
Both sexes also have what’s called mitochondrial DNA, but 
inherited only from mothers to offspring
So can probe one line of ancestry for a woman (maternal 
line) or two for a man (maternal and paternal lines)







for men we look for 2 types of variations in Y-DNAfor men we look for 2 types of variations in Y DNA 

Th SNP’ d fi ’ HAPLOGROUP•The SNP’s define a man’s HAPLOGROUP
•The STR’s define a man’s HAPLOTYPE



The major haplogroups – continents show 
j diffmajor differences



In Europe we also see different distributions 
using sub haplogroupsusing sub-haplogroups



2 recent papers resolving R1b



R1b b h l i ER1b- sub-haplogoups in Europe



R1b S116*R1b-S116*

Spain (50%), Basque, SW Europe



R1b U152R1b-U152

France, Italy (30%)



R1b-S145 &M222R1b-S145 &M222

‘Celtic’ – Ireland (70%), Scotland



R1b M269 b h lR1b-M269 sub-haplogoups



R1b U106R1b-U106

Friesland (>30%), Holland, 
Germany, Britain, Scandinavia



R1b L11*R1b-L11*

England, Southern Baltic



R1b L11*R1b-L11*

Bornholm 10%

Strong in E. Denmark & Bornholm but weak in Friesland
- more unique signature than U106 or I1 for Danes in England?



Population Viking ancestry: admixture 
happroaches

Testing at an individual level gives “only an idea”
More secure at population level (≥20 people)More secure at population level (≥20 people)
Volunteer selection and the problem of modern 
population movementspopulation movements
2 generation and old surname based selection 
criteriacriteria
Compare distributions of Y-chromosome types –
“Admixture analysis”“Admixture analysis” 
Resolution of the method is improving all the time



Norse Viking ancestry in the British Isles: 
d i t hadmixture approaches

Admixture:

E.g. Orkney -
hybrid of two 

parentals

Admixture: 
parental and 
hybrid populationshybrid populations
Algorithms 
available to

‘Norse Viking’ 
parental - modern 

Norwegians

available to 
estimate 
proportions ‘Celtic substrate’ -

d C I i h
p p

modern C.Irish + 
C.Scots



Goodacre, Helgason , g
et al. 2005

Analysed mtDNA and Y 
markers, and used 
admixture approachpp

Close to home, male and 
female proportions female proportions 
similar, so family-based 
settlement

Further afield, male-
biased settlement

Most biased in Iceland



Viki DNA i N th E l d P j tViking DNA in Northern England Project

Part 1 - Wirral and West 
Lancashire (2002-2007) 

Part 2 North LancashirePart 2 - North Lancashire, 
Cumbria and N. Yorkshire (2008-
2012)



Viking DNA in Northern England Project: 
P t 1 Wi l & W t L hiPart 1. Wirral & West Lancashire

Bowden et al. (2008) Excavating past population structures by surname-based sampling: the genetic legacy of the 
Vikings in northwest England. Molecular Biology and Evolution, 25, 301-309 
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Problem of large population movement 
f ll i th “I d t i l R l ti ”following the “Industrial Revolution”
So we tested 2 population sets tested for Wirral and WestSo, we tested 2 population sets tested for Wirral and West 
Lancashire

•“Modern” – men whose parental grandparents from 
that areathat area

• “Medieval” – men whose parental grandparents fromMedieval   men whose parental grandparents from
that area AND possessing a surname present in the area
prior to 1600 (Medieval tax records criminalprior to 1600 (Medieval tax records, criminal 
proceedings, lists of people paying towards salaries of  
priests etc )priests etc.) 



Y-chromosome distributions for NW EnglandY-chromosome distributions for NW England

‘Modern’ samples

Note increase in R1a1!



Viki d i t ltViking admixture results

‘Modern’ samples

p>0.05 p<0.05

Increases in ‘medieval’ samples              ~50% Norse ancestry
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Viking DNA in Northern England Project: 
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P t 2 N L hi C b i d N Y kPart 2: N. Lancashire, Cumbria and N. Yorks

… nearly complete, 
results 2012
> 1000 t t d> 1000 men tested



… includes “Old Norway” project



… includes “Old Norway” project

•DNA taken from 400 men with ancestry from one 
of 10 regions:  

4 Fj d M (Ti ll) S fj d4 Fjord: Møre (Tingvoll) , Sognefjord, 
Hardangerfjord, Ryflkefjord
3 Inland: Namdalen, Gudbrandsdalen, Hedemark
3 C t l T dh i B St3 Coastal: Trondheim, Bergen, Stavanger

•Results will tell us about regional differences in  
“old Norway” expected to be significant before“old Norway” – expected to be significant before 
the railways etc. were built

•And also provide improved Norwegian Viking•And also provide improved Norwegian Viking 
control data for the North of England Project

•Results out in 2012Results out in 2012



Perspectives

• Individual tests are interesting but you have to

Perspectives

• Individual tests are interesting but you have to 
be careful.

• More powerful on a population basis: The 
results confirm the belief that the coastalresults confirm the belief that the coastal 
regions of North-West England were once 
heavily settled by Norse Vikingsy y g

• Sampling strategy important in linking old p g gy p g
genes with modern geography; surname 
method is very useful in Great Britain but only 
for male history
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