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Ancient DNA

DNA extracted from archaeological remains are an invaluable source
of the distribution of haplogroups in ancient and prehistoric times,
and in recording the clades that had formed by those people’s deaths.
They provide a method to validate the ages of nodes in the haplotree,
and they provide information we can use to deduce the migrations of
people in these ancient times.

This document focusses on ancient DNA results in Europe
between until 1500 BC, after which few useful samples are available.
These cover a wide range of periods, from the first modern humans
to inhabit Europe, to the arrival of R-L11 into Europe (circa 3000
BC), and the spread of R-L11 that broadly defines the current
haplogroup distributions today. The maps on the following pages
show these ancient DNA results, broken up by period, to highlight the
differences between them.

The ancient DNA records used to provide the following maps
come from Jean Manco's database:

http://www.ancestraljourneys.org/ancientdna.shtml

PROBLEMS WITH ANCIENT DNA

There are many difficulties in testing ancient DNA, related to both
the preservation of the sample and possible contamination since that
person's death, including by the archaeologists and scientists
handling the remains. At the time of writing (November 2017),
extracting and sequencing DNA from some 45,000-year-old remains
has been achieved, and analysis of 5,000-year-old remains 1is
becoming routine. However, the quality of the results is still much
lower than commercial tests and depends strongly on the state of
preservation. Typically, a modern sequencing test might reach a few
dozen good-quality reads on the same base pair. If you find the same
allele (A,C,G,T) at that base pair (nearly) every time, it gives you
confidence that you have the correct one. With ancient DNA, you are
lucky to get one or two reads, though calls are usually only made
when a higher number of good-quality reads is reached (say 5x).
This means that the effective coverage of ancient DNA is very
variable, and doesn't cover every SNP that a standard sequencing test
would. Only in a small proportion of samples is the DNA of
sufficiently good quality to call novel variants from the test, and often
only broad haplogroups (e.g. "R1b") are published. Several dedicated
individuals process the publicly-available raw results from these tests
to extract further known SNPs. These results often remain tentative,
and may still only identify a test as, e.g. R1b-M269, rather than some
more recent variant, but we have to do the best with what we have.
The problems associated with ancient DNA are summarised in
the review article by Kivisild (2017):
https.//link.springer.com/article/10.1007/s00439-017-1773-z

ASSOCIATING ANCIENT DNA WITH ARCHEAOLOGICAL
CULTURES

What we get from ancient DNA 1s a sequence of called variants
present in the genes of a single man. Normally, there 1s enough
information to tie that man to a particular culture that lived at that
time. Today, an entire culture cannot be adequately represented by a
single person, or a single family. There is no particular reason to think
that it was any different in pre-historic times. Any ancient culture 1s
therefore going to be a mixture of haplogroups.

However, each culture will have a different admixture of
haplogroups, so tracking the ancient migrations of our ancestors
requires tracking how these haplogroup admixtures change over
geographical space and over time. Over ancient timescales, this 1s a
case of looking at the ratio of haplogroup I to G, I to R, G to R, etc.
In more modern times, we need to look at the ratio of more
contemporary haplogroups, like R-U106 to R-P312, etc. The most
important thing, where possible, is to look at the spread of
contemporaneous haplogroups, to maximise the fraction of that
haplogroup within that culture.

The sparse sampling of ancient DNA means that we do not get
a complete picture of a haplogroup's distribution. For example, if a
culture is sampled by a single haplogroup I individual, that doesn't
mean the rest of the culture was haplogroup I. Similarly, if there are
three or four R-P312 results from a culture, but no R-U106 results,
that doesn't mean that R-U106 is not there, merely that it is likely to
be present at a much lower percentage. It's also important to
remember that ancient DNA often only samples burials of the elite
classes (there are many exceptions). This may mean that we only
sample a few ruling families, while the bulk of ancient peoples go
unrecorded because they didn't warrant a high-status burial (e.g. a
large tumulus), where their remains would be well-preserved and
easily identifiable. Sequencing of results from battlefields, etc., can
help rectify this, but there will remain a class bias in our results,
particularly in (post-)Neolithic cultures.

As with all datasets, our knowledge improves as more ancient
DNA is sequenced. True sequencing of ancient DNA has only really
been possible in the last handful of years, so we are only starting to
get a real picture of how different haplogroups populated Europe.
This 1s a fast-evolving field, with potentially game-changing
discoveries being made every few months..

ANCIENT U106 RESULTS

While this document is intended to be fairly general, it is made for
the R-U106 group. There have only been two confirmed U106+
burials discovered in time period we consider here (up to 1500 BC).
The first is RISE98, who was found buried in the southernmost tip of
Sweden, and appears to have lived at some point during the latter
centuries of the third millennium BC, coming from the Swedish
Battle Axe culture, seemingly a descendant culture of the western
Corded Ware Culture. The second 1s at De Tuithoorn, north of
Amsterdam, and appears to represent a transition population between
the subsiding Bell Beaker Culture and a culture of the Nordvestblock.

This lack of ancient R-U106 is partly expected. Most ancient
burials in nothern, western and central Europe around 3000-2000 BC
are R-P312. The top of the R-P312 tree branches much faster than
R-U106. indicating a faster population spread. However, this doesn't
entirely account for the lack of observed R-U106. It seems likely that
R-U106 exists in a region that is not well sampled during the period
2500-2000 BC. It may be holed up somewhere like the southern
Baltic coast, where few testers have been sampled.

After 2000 BC, the only currently (November 2017) confirmed
U106+ burials are from a Roman-era cemetery in York, one of which
is R-DF98 and one of which is R-DF96. It is likely that these burials
represent gladiators from within Roman Britain. The isotopic
analysis of the R-DF96 burial suggests that he came from a more
mountainous region. The paper's authors posit Wales, but other areas
of the British Isles (e.g. southern Scotland) remain possible. Only one
of the burials mentioned in that paper shows isotopic and autosomal
DNA evidence from coming from outside the British Isles.
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Europe.
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The earliest remains in Europe belong to
a variety of haplogroups not generally
found in Europe today, including Cla2
(C-V20). Some early remains (e.g. Grotta
Paglicci) are of extant European
haplogroups, such as 12.

The series of remains from circa 13,000 -
8000 BC are dominated by haplogroup 12,
especially in the northern regions
(although this may be a sampling effect).
Also present are an early R1b clade, R-
A702 (e.g. Villabruna), which may be
more common in southern regions.
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No ancient DNA is found in northern
Europe during this period due to the
extensive ice cover. This reached a
aximum around 20 000 years ago, but
gradually disappeared as the climate
warmed and sea levels rose. By circa 8000
BC, both were close to today’s levels. ‘ y
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KEY W/C Eur Fmr. USSR Balkans Anatolia
Haplogroup I: @0  3(100%) 0 9 (56%) 3 (16%)
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Haplogroup Rla: @ @ 0 1 (33%) 0 0
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R1b-P311: [ 0 0 0 0
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Dark symbols: carbon-14 or context dates
where the average of the 95% confidence
interval dates overlaps with the stated age
range. Lighter symbols: burials where the
95% c.i. partially overlaps with the stated
range, but the central estimator does not.

Composition is split by: western/central Europe; former USSR; Balkans &

During the early Holocene, the small
number of European results indicate that
haplogroup 12 was still dominant in
central Europe. However, lack of reliable
data makes interpretation difficult.

Anatolia. Typical uncertainties: >50%, >50%, 25%, 23%. Non-R predominantly I M
before 6,300 BC with G2, C1, H2 arriving in south-east afterwards. Additional
untyped R not included above. Timescale is pre-M269. R-P297 appears common Q
across eastern Europe.
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The sparse set of eastern European results
from the early Holocene suggests that
haplogroups Rla and R1b were already
well established in this region, during a
timeframe  corresponding  to  the
population bottleneck between R-P297
and R-M269.
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This  period sees 12

commonplace in parts of western and
central Europe, but samples are sparse.
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Western populations now see the full
influx of Neolithic farmers, who
appear to reach central Europe, but
whose presence is not heavily felt in
western Europe or the British Isles.
Cl1a2-V20 is still common in mid-
eastern Europe.
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Composition is split by: western and central Europe; former USSR; and Balkans.
Typical uncertainties: >50%, 33%, 20%, 33%. Mixture of mostly 12 and R1bla before
5,100 BC with G2, C1, H2 confined to Balkans. G2, C1 spreads thereafter, C generally
leads G. Additional untyped R included but not shown above. Timescale is probably
pre-M269. R-P297 appears common across eastern Europe and into Spain, but coverage
across western/central Europe unclear.
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Composition is split by: British Isles; western/central Europe; former USSR; and
Balkans. Typical uncertainties: 32%, >45%, 35%,>45%. Fewer burials during this
period, possible archaeologically attested population decline. Timescale may be pre-
M269. R-P297 still present in northern continental Europe, but notable absence of
haplogroup R results overall. Neolithic haplotypes now present in Ukraine. No impact
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in Scotland.

The first significant surveys of the British Isles
(although only Scotland is covered) show a population
entirely dominated by haplogroup 12a.

Western European populations during thi:
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is time.
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: The spread of copper
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e Mathisgon+2015 Verteba Cave form here during this period. The Neolithi
3624-3527BC . E-CTS10894; 4000-3600 BC orm here during this period. The Neolithic
Mathieson+2015 A G222b2a-CTS688/PF3330 haplogroup G2a has spread to western P
Baalberge 3931-3640 BC; 3911-3659 BC parts of the Ukraine by this time. The few
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ngz*swlbﬁlglal-u; mostly R1a and R1b. A
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KEY Brit. Isles W/C Europe Fmr. USSR Balkans ‘
1 (J
Haplogroupl: ~ @@  9(100%)  12(63%) 0 4 (80%) 4 )( 2 ] 2 b ( ‘o he Se 0 th n Ya . Hﬁjfa
- |
Haplogroup G: 0 7 (37%) 1 (14%) 0 - 9 [ .
R 0 N
Other non-R: ® 0 0 0 1 (20%) \)\ Ubdated: 15 Tune 2017
Haplogroup Rla: @ @ 0 0 0 0 4 Dr. Iain McDonald
Haplogroup R1b: @ 0 1 6 (86%) 0 Bi ofi behalf of the U106/S21 group
R1b-P311: o 0 0 0 0 1€ /
AN (N
R1b-P312: O 0 0 0 0 o
R1b-U106: [ X 0 0 0 0 N . .
Dark symbols: carbon-14 or context dates Composition is split by: British Isles; western/central Europe; former USSR; and )‘ D
where the average of the 95% confidence  Balkans. Typical uncertainties: 33%, 23%, >38%, >45%. Timescale includes M269 and S )
interval dates overlaps with the stated age  Z2105. R-P297 now absent in Europe. Neolithic haplotypes now present in Spain. No [’
range. Lighter symbols: burials where the  impact in Scotland. )
95% c.i. partially overlaps with the stated Qv
range, but the central estimator does not. s
. o
S o
N P = N SN Q%
: g J g
British populations during this period remain resolutely \; y A
comprised of I12a. No evidence of incursion by “ w '/ \
Neolithic haplogroups is apparent, and few such — p ;,‘ \ Kutuluk
haplogroups are present in the British population today, Holm of Papa ﬁd SRS \ 5 R1blala2-CTS8665
suggesting the Neolithic revolution in Britain was 12a2alb; 3500-3360 BC ° Quoyness 2 3335-2882 BC f
carried as a cultural package, rather than by movement 12alb; 3510-3340 BC . [2a1b; 3098-2907 BC ¢ ‘4" Mathieson+2015 -
of people ’ Olande+2017 Olande+2017 & A4 Yamnaya
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. ‘ 12;3180-2780 0523 ) RlblalaZa—L23j§300»2700 BC
12a2alala2; 3011-2886 BC £/ Rlblala2a2-CTS1078; 3300-2700 BC
; 12a2; 3009-2764 BC Mathieson+201% s The growth of the Yamnaya culture during this time is
? Olande+2017 X Yamnaya L/ dominated by R1b-Z2105 and other R-M269 lines. No
o . = 4 7 data from certified R-L51 individuals themselves is 7 @
Gékhem Q found during this time, so the R-L51 homeland cannot
=2 n be claimed to be identified. However, the

. Raschoille Cave
IN IZaZaE‘:__I2a1bl; 12a2alala
' 3800-3200 BC
Olande+2017

_, contemporaneous growth with R-Z2105 (from circa
3700 BC) suggests that it could also be linked with the
rise of the Yamnaya.
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Continental European populations are now largely s -
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KEY Brit. Isles C. Europe S. Europe Fmr. USSR Balkans

Haplogroup I: @0 2(100%) 1 (17%) 9 (82%) 2 (17%) 0 2 5 N R
Haplogroup G: 0 0 1 (9%) 0 2 (67%) - . B
Other non-R: o 0 0 1 (9%) 0 0

Haplogroup Rla: @@ 0 3 (50%) 0 1 (8%) 0

Haplogroup R1b: @ 0 2 (33%) 0 9 (75%) 1 (33%)

R1b-P311: o 0 0 0 0 0

R1b-P312: o 0 0 0 0 0

R1b-U106: ®e® o 0 0 0 0

Dark symbols: carbon-14 or context dates
where the average of the 95% confidence
interval dates overlaps with the stated age
range. Lighter symbols: burials where the

Composition is split by: British Isles; central Europe (Denmark, Germany, Poland); southern Europe (Spain, Italy)
former USSR (Russia, Ukraine); and Balkans. Typical uncertainties: >70%, >40%, 30%, 29% and >57%. Timescale
includes M269 and may include L11. R-M269 appears in Europe by:

* Poland: 2837-2672 BC (M269 or equivalent but see: http://www.anthrogenica.com/showthread.php?10565/page15);
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95% c.i. partially overlaps with the stated ~ * Croatia: 2884-2666 BC (Z2105); o & Qv
range, but the central estimator does not.  * Germany: possibly 2880-2630 BC (R1); probably 2868-2580 BC (R1bl). O&
Burials with 95% c.i. starting after 2571 . o
BC and central estimators after 2410 BC tg\gygl} >
are not shown in this case. 9 2 Q%
Q - " 7 7
T -
) 1/ Y
S ok River
7 S Rlblalalb2a-F3105 Luzkhi
(4} .
&q Quoyness d‘ ¥ \}\/( Lopatino ,f"k“\ 3 2925-2491 BC Rlblala2a2-7Z2015
I2alb; 3098-290y7 BC Y 1blala2a2-72105; 3339-2918 BC N Mathieson+2015  3021-2635 BC S
. 30082007 B ¥ I1blala2-L135373321-2921 BC Poltavka outlier Mathieson+2015
& 4 Rlblala2a-L23; 33 700 BC ( Yamnaya
dx” R1blala2a2-CTS1078; 3300-2700 BC Kutuluk
, ) Riblala2a2-CTS1078; 28872666 BC Riblala. CTS8665: 3335 2882 BC
o A ’ A
& 12a2alala; 3011 A Mathieson+2015 X o ae
\ % v /Grachevka Rlblala2a2-72105; 2,867 2486 B
NG 2 amnaya Riblala2-1265 @ Vahiesoni 215 4
2872-2583 BC y Yamnaya/Pe tavika
; Mathieson+2015 |
E i ?nmaya \ 2
o
Ekaterinovka g )
“Riblala2a2-CTS107;
= R J
Populations in central Europe begin to be 3050-2750 BC I\/?:tiliizgxfggls -
replaced by Corded Ware culture peoples during Skog]urod+2014 Yamnaya
this period. The Corded Ware A horizon

o

(according to Furholt 2014) ranges from the
2900s BC in the eastern Baltic, through the 2800s
in central Europe, arriving on the North Sea
shores by the 2700s. Burials during this period
are most commonly Rlalal-M417. The
Tiefbrunn burial is not called below R1bl, but
could be R-L11, suggesting R-L11 may have
been present during this process too. The route by
which R-L11 arrived in central Europe remains

uncertain, and could have been anywhere from up

he river Danube, to along the southern Baltic _

Viby

Rlalal-Page7
2621-2472 BC
Allentoft+2015

Kyndeldse
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athieson+2017 \
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Mathieson+2017
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Olande+2017
Bell Beaker
Date uncenam/lx

W

Olad¢+2017, , R
J
Populations in the British Isles and Iberia remain *
comprised almost exclusively of 12a and G2a2, as in
previous and modern populations. A lack of data in .
France and the Low Countries means we have limited a, (4

! t Tieforunn
information on some areas, although under the Corded IS R1-CTS5611; 2880-2630 Bé
Ware model, we expect at least_France to be a mix of _ Bergrheinfeld R1bl- ‘f349 2868-2580 BC
12a and G2a2 as well. This period corresponds to the Rlalal-M417 Allentof+2015 \
early part of the Bell Beaker culture in these areas, 2829-2465 BC Warg 3 /
confirming that it was initiated by I[2a+G2a2- Allentoft+2015 \{
dominated cultures. » Corded Ware _ & =
Y &
. 38
Eastern groups appear dominated by R-Z2105
~ from the Yamnaya populations. There are some
! 12a2 burials among them, notably the Globular

Amphorae culture burials of the Ukraine and
Poland. It’s not clear whether this culture should
represent a migrating indigenous European
culture, as Y-DNA would suggest, or a true

Nikolaevka v

R1b131a2a2-CTSA0}8
2800-2200 BC
Math1e150n+20 15
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R1blala2a2-CTS9416; 2887-2634 BC
R1blala2-PF6482; 3000-2400 BC
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Allentoft+2015
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Allentoft+2015 \
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Lazardis+2016

R1b-M343
R1b1-P25
R1b1a-P297

11300 BC (12900 BC - 9700 BC)
M478

R1b1a2-M269

lerador F3237 Yamnaya-based cultural element, as ' the
a Riblala2a2-7z2 105 2872-2617 BC - archaeology suggests.
28842666 BC Mathieson+201] Dzhulyunitsa
B . c G2a2ala2-1L91
Math +2017
Talala-1672; 2900-2346 BC Vool ) 2906-2710 BC
G2a2b2blal-PH3379 gl Mathleson+2017
2900-2346 B 12a2; 3263-2903 BC
Mathieson#2015 v 12a2a2a; 33382750 BC 3}19’%%9& 3020-2895 s Q
zdza 3092-2913-BE ey — Beli Breyag
Mednik yag
K] Portalon :3090-2894 BC \ ednikarovo
2;2899:2678 BC__ 12a2 2916-2714 BC
Gunther+2015 Lipson+2017 3
Caravaca
1; 2900-2670'BC _,
It +201
Olande+2017 Cerdanyola
12a2
2833-2480 BC
Olande+2017 10
@ Southern ~ European  populations  remain
5 a comprised of 12a and G2a2 during this time, ¢
Caravaca reflecting the Neolithic population. The presence : PF7558

CF; 2920-2340 BC of R-Z2105 in Croatia shows that incursion by 4 g
Mathieson+2017 Yamnaya-associated forces had occurred in f s
south-eastern Europe by 2666 BC. Modern D >

72105 percentages indicate that this group did
not spread westwards of the Balkans in great
numbers.

> 4100 BC (5350 BC - 3200 BC)
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Haplogroup I:
Haplogroup G:
Other non-R:
Haplogroup R1a:
Haplogroup R1b:
R1b-P311:
R1b-P312:
R1b-U106: o0

Dark symbols: carbon-14 or context dates
where the average of the 95% confidence
interval dates overlaps with the stated age
range. Lighter symbols: burials where the
95% c.i. partially overlaps with the stated
range, but the central estimator does not.
Burials with 95% c.i. ceasing before 2460
BC and central estimators before 2645
BC, or beginning after 2210 BC are not
shown in this case.

This period sees R-L11/P311 Bell Beaker populations
arrive in Great Britain and probably Ireland too. They
appear to be mostly or wholly R-DF13, arriving before OlandgF2017

2200 BC in England and 2039 BC in Scotland. Bell -
Beaker archeological results suggest a most-likely

arrival during the 2200s BC, posing an interesting N
relationship with the existing Megalithic cultures at

sites like Stonehenge and Orkney.

Brit. Isles Iberia C. Europe Scandinavia S.E. Europe Fmr USSR

2 (22%) 7 (78%) 0 0 4 (44%) 1 (25%) ﬂaﬁ’
0 1 (11%) 1 (3%) 0 1 (11%)

0 0 0 0 1 (11%) O

0 0 8 (24%) 1 (50%) 0 1 (25%) ’
0 1 (11%) 10 (29%) 0 2 (22%) 2 (50%)

2 (22%) 0 5 (15%) 0 0 0

5 (56%) 0 10 (29%) 0 1 (11%) 0

0 0 0 1 (50%) 0 0

Composition is split by: British Isles; Spain/Portugal; western/central Europe from France to Poland, Austria to the Nebs
Scandinavia (southern Sweden); Hungary and the Balkans; and the former USSR. Typical uncertainties: 33%, 33%, 17 o
33% and >50%. Timescale includes major clades of P312 and U106. R-M269 appears in Europe by: P
* Poland: 2837-2672 BC (M269 or equivalent);

* Croatia: 2884-2666 BC (Z22105);

7 ¢
* Germany: possibly 2880-2630 BC (R1); probably 2868-2580 BC (R1bl); O&
* France: 2566-2299 BC (P312); s —~
* Hungary: 2465-2205 BC (L2); 5 \E
* England: 2460-2200 BC (P311%{% P =0\
* Scotland: 2287-2039 BC (DF13); ST
* Sweden: 2275-2032 BC (U106); : SA
* Netherlands: 2278-1914 BC (P312). T
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12albl; 2581-2464 BC
12alb; 2571-2348 BC

? Olande+2017
¢ J‘
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Northern European groups now
=7 Dryburn Bridge appear a more balanced R1a/R1b
A Riblala2ala2cl [DF13] mix. Incursion into Sweden

v 2287-2039 BC

b Rlblala2ala2c [P312]
2275-1884 BC

O Olande+2017

seems to occur before 2472 BC.
Apart from the Lille Beddinge
result, R-U106 is surprisingly
absent. The U106/P312 ratio is
expected to remain small until
~1500 BC, but the absence still
suggests that the basal U106
& population is not being well
sampled during this period.
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2621-2472 BC
Allentoft+2015
Lille Beddinge
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_ [ 275-2032 BC

West Deeping Riblala2ala [P312] Allentoft+2015
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Ay
Riblala2 [M269]; 2571-2208 BC
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Olande+2017 Vot
Bell Beaker
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Riblald2 [M269]
2458-2140\BC
Mathieson+2615
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Riblala2ala2c[L21];2470-2140 B
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LA J
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Olands:kZ 17 "~ traiibin g Olande+2017
v Mpndelange N la2ala-P311 LKr. Deggendorf
. Riblala2ala2 [P312]; 2436 2136 BC Rihla; ~2300 BC
R1blaTi2ala [P3HT; 2400-1900 BC Rib .
Olande+2017 2300-2150 BC Csajerszke
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In France and Iberia, the spread of P312 mirrors the N \es Vil xl'Aurhle #”Osterhofen-Altenmarkt
F 2 R]b la2ala2 [P312] f, Rlblala2ala2-P312

movement of the Bell Beaker culture, showing that the
Bell Beaker reflux into these areas was carried by
incoming cultures who appropriated the Bell Beaker
phenomenon. The incoming R-M269 don’t seem to
have made a significant impact in Iberia, even as late as
2289 BC. Existing R1bl populations (Caravac and
Cerdanyola) are probably still R-A702.
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Lipson+2017

Cerdanyola

Ribl: 2571-2350 c reaching Italy before 2200 BC.
G2: 2474-2300 BC _ This largely seems to replace the
Olande+2017 12a and G2a2 populations during
Bell Beaker tths time.
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2500-2000 '\
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Eastern populations are less well
sampled during this period, but
probably remain mostly Rlb-
72015 dominated, with Rla and

Sur les Barmes . 12a populations in the mix.
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Central European groups see a
P312 concentration, particularly
of U152>L2, spreading down the
upper Danube and Rhone, likely
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KEY Brit. Isles C. Europe Fmr USSR
Haplogroup I: @0 1(10%) 3 (37%) 0
Haplogroup G: 0 0 0

Other non-R: o 0 0 0
Haplogroup Rla: @ @ 0 0 1 (100%)
Haplogroup R1b: @ 0 0 0
R1b-P311: o 2 (20%) 0 0
R1b-P312: o 7 (70%) 5(63%) 0
R1b-U106: [ X 0 0 0

Dark symbols: carbon-14 or context dates
where the average of the 95% confidence
interval dates overlaps with the stated age
range. Lighter symbols: burials where the
95% c.i. partially overlaps with the stated
range, but the central estimator does not.
Burials with central estimators before
2300 BC are not shown even if their 95%

c.i. overlap.

British populations are uniquely well-sampled during
this period, indicating a near-complete population
replacement from 12a to R-DF13. Results from France
and the Low Countries indicate a strong R-P312

population here too.

>35%, >50%. Timescale is post-U106 and post-P312. R-M269 appears in Europe by:
* Poland: 2837-2672 BC (M269 or equivalent);

* Croatia: 2884-2666 BC (22105);

* Germany: possibly 2880-2630 BC (R1); probably 2868-2580 BC (R1bl);

* France: 2566-2299 BC (P312);

* Hungary: 2465-2205 BC (L2);

* England: 2460-2200 BC (P31
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* Sweden: 2275-2032 BC (U106); ST
* Netherlands: 2278-1914 BC (P312); : A ;
* Ireland: 2026-1885 BC (Z30233). T e
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Central European populations start to %3
‘of show a modern R1b/R1a fractionation

QQ% during this period. The R1 incursion {, £/
doesn’t seem to have made muchUe_ %
impact in Hungary, but has clearly
extended as far as Italy. The small
number of sites make the exact extent
difficult to determine.
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The few samples from Russia during °
this period seem to show the R-Z2105
Yamnaya population being surplanted
by Rla individuals.
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KEY
Haplogroup I:
Haplogroup G:
Other non-R:
Haplogroup R1a:
Haplogroup R1b:
R1b-P311:
R1b-P312:
R1b-U106: o0

Dark symbols: carbon-14 or context dates
where the average of the 95% confidence
interval dates overlaps with the stated age
range. Lighter symbols: burials where the
95% c.i. partially overlaps with the stated
range, but the central estimator does not.
Burials with central estimators before
2100 BC are not shown even if their 95%
c.i. overlap. Burials with 95% confidence
intervals restricted to before 1900 BC are
not shown.
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Brit. Isles Cont. Europe Fmr. USSR
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Composition is split by: British Isles; continental Europe and Scandinavia; and the former USSR. Typical
uncertainties: >40%, >35%, >37%.
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