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Materials and Methods

The materials and methods of this paper were shared across it and two other studies (/, 2)
and to avoid duplication are described uniquely in the Supplementary Information of (7).
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Fig. S 1 Aegean Bronze Age. (A) Mycenaean individuals from mainland Greece differ along
PC1 (horizontal) of Fig. 1 from Minoan individuals from Crete, but their ancestry distributions
overlap. The Griffin Warrior is within the Bronze Age variation, between the Minoan and
Mycenaean distributions. (B) Highly significant f4(Minoan, Mycenaean; Basel, Base2) statistics
(Z>5; £3 s.e. plotted) show that Mycenaeans share more genetic drift with Ancient North
Eurasians such as Afontova Gora3(48) and Eastern European hunter-gatherers and Minoans
more with Anatolian, Mesopotamian, and Levantine farmers. (C) The Griffin Warrior has no
detectible EHG ancestry and significantly less (-6+£1%) than the rest of the population of the
Palace of Nestor in Pylos. Elite Mycenaeans (the Griffin Warrior and the sample from
Peristeria(4)) do not systematically differ from other Mycenaean populations within the
resolution of our 5-way model.
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Fig. S 2 Runs of homozygosity (ROH) in the Southern Arc. We show a subset of populations
for which individuals with closely-related parents are detected; on the left is the sum of ROH
(blue: 4-8cM; cyan: 8-12¢M; yellow: 12-20cM; red: 20-300cM) for different individuals within a
population with their theoretical expectation for different classes of relatives (full siblings,
avuncular, 1%-3™ cousin) and demographies. On the right, we show a histogram of ROH
segments for the most inbred individual from each population.
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Fig. S 3 Mycenaean-like individuals. In the [ron Age, individuals similar to the Bronze Age
Mycenaeans were found in Greece, North Macedonia, and Bulgaria and can be detected from
Spain to Lebanon to Hungary as outliers. Individuals are ordered left-right by their rank of
similarity to Mycenaeans with respect to their proportions of their five inferred ancestry
components. Individuals (yellow marks on black background) are shown in conjunction with
F4admix and ADMIXTURE proportions.






S1: Migrations into and out of the Southern Arc

The broad patterns of ancestry in the Southern Arc in terms of a 5-source model of
admixture are explored in (/). This model was developed in the Supplementary Text of (/) using
all individuals and trying to assess their ancestry as a whole and then evaluating different models
in the individuals themselves. In this section we investigate some ancestry outliers of likely
external origin (within the Southern Arc), and trace possible migrations from the Southern Arc
beyond its borders. Our analysis here pertains to the entire dataset of (/) but is included in the
present Supplementary Text as most of the detected outliers belong to the recent period (from the
Late Bronze Age onwards) covered by it.

Non-West Eurasian ancestry in the Southern Arc

We first examined the ADMIXTURE output (/) to identify a set of individuals with at least
10% of their ancestry not from the four West Eurasian-related components which dominate the
ancestry of Southern Arc individuals. Low levels of such admixture might be due to noise for the
ancient DNA samples, and our 10% threshold is intended to identify a smaller subset for further
investigation. We also excluded low coverage (marked Ic ) samples.

A total of 47 Southern Arc individuals were identified according to this criterion, and we
show their ADMIXTURE proportions in Fig. S 4. The African-maximized “black” component is
found in Levantine individuals as early as the Natufians and should thus not be interpreted as
evidence of recent African influence in West Eurasia. A likely explanation is the partial
derivation of the Natufians from Paleolithic Iberomaurusian(49) North African-related ancestors
as suggested in (50) Indeed, the average proportion of this component in all Natufian individuals
(including those for which it is less than the detection threshold of 10%) is 9.1%, while in
Taforalt from Morocco it is 41.4%, thus suggesting ~22% of North African influence, similar to
the ~27% inferred using an admixture graph framework in (50)

The remaining outliers are driven primarily by eastern non-African ancestry, the main
component of which is the “dark blue” component maximized in present-day East Asians. This
includes samples from Moldova and Romania of likely “steppe nomad” derivation from the
medieval period, as well as an undated sample from Moldova (I120071) of putative Middle
Bronze Age, another one (120086) of putative Eneolithic to Early Bronze Age, and an undated
sample from Kalehoyiik(57) of the Iron Age (MA2196).

Individuals from Shahr-i Sokhta from southeastern Iran also show eastern non-African
admixture, and are also notable for their possession of some “gray” (Australasian-maximized)
component. This component is probably related to neighboring South Asian populations, as it is
also found in the ADMIXTURE analysis in virtually all ancient samples from Pakistan.(52)

We highlight two other sets of outliers with non-West Eurasian ancestry.

Three outliers from Albania are also outliers of the 5-way admixture model (/). Their East
Asian-related ancestry suggest that they may have Central Asian ancestry (which could be
consistent with them being of Turkic Central Asian derivation, at least in part, given their post-
medieval time frame). The city of Korga (just 1.2 km from the village of Barci) was already
invaded by the Ottomans in the 15th century CE and thus the individuals sampled there could
very well be descendants of the Ottomans.

A set of samples from Capalibag at Mugla (1300-1650CE; average of C14 dates of
1480CE) are also likely to be of Turkic ancestry as they postdate the establishment of the Seljuq
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dynasty in Anatolia and also have substantial East Asian-related ancestry which could have been
mediated via Central Asian ancestors. We dated the admixture timing of this population using
DATES(52) using the Anatolian Byzantine population as one source and a diverse set of samples
from Central Asia between 500-1500 years ago as the second source. The obtained date is
12.2+1.4 generations or, assuming a generation length of 28 years,(53) a 95% confidence
interval of ~267-418 years (mean 342 years) prior to their time which would be consistent with
either the admixture taking place prior to or after the arrival of Seljugs in Anatolia. We also
estimated the admixture date for present-day Turkish people from Anatolia genotyped on the
Human Origins array(35) using the same sources, finding it to be 30.6+1.9 generations or ~755-
958 years (mean 856 years). The estimated admixture time using the Capalibag and present-day
Turkish data coincides with the early centuries of the 2" millennium CE, roughly the period in
which the Seljugs and Ottomans gained control of Anatolia from the Romans (Byzantines)
before the final capture of the Imperial capital city of Constantinople in 1453CE.

The problem of the sources and mode of arrival of Turkic speakers in Anatolia is complex
and is beyond the scope of this paper, but we hope that the data presented here would be useful
to future studies of the topic, as they establish the “Roman-Byzantine” baseline population across
large parts of Anatolia on which the Turkic population influence could be studied in the future,
as well as the first known sample ancient DNA population of plausibly Turkic descendants from
Anatolia.
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Mycenaean-like ancestry in southeastern Europe and beyond

A recent study identified the presence of individuals resembling the Bronze Age Mycenaean
population of Greece(4) in a time transect of the Spanish site of Empuries (Greek

Fig.
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‘Eunopiov).(21) The approach adopted there was to identify the outliers in the site and find that
they were most similar to the Mycenaean population.

Here we try to perform the converse operation: beginning with the Mycenaean Greeks (to
the sampling of which our study adds many new individuals), can we identify other individuals
in our total dataset that could be drawn from the same population. Such an operation would
hopefully identify the known individuals from Empuries but might also disclose other such
individuals in either the new data of our paper or the literature at large.

Our approach to data mine the dataset is as follows. We estimate the Mahalanobis distance
of each sample to the total Mycenaean population and order samples according to this distance
using a p-value cutoff of 0.01 to identify samples that are not significantly different than the
Mycenaeans. To ensure that we identify samples that are genuinely within the Mycenaean
genetic variation (to the limits of our ability), we perform this operation in three types of data:
ADMIXTURE coefficients, F4admix coefficients (excluding the SRB_Iron Gates HG
component for numerical stability as this is zero in most individuals), and the first 10 principal
components of the West Eurasian PCA (/).

In Table S 1 we list the individuals that are indistinguishable from Mycenaeans according to
our procedure in all three tests. This does indeed identify two individuals from Emptries (I8215
and 18208) as highly similar to the Mycenaean population. The strong similarity of these two
Classical and Hellenistic individuals (4"-3" century BCE) to the Mycenaeans of a 1,000 years
earlier has interesting implications beyond their local Iberian setting and underscores the
importance of “Big Picture” studies to produce a framework through which the analysis of local
populations can be better interpreted:

The western Mediterranean Greek colonists in this site in Spain were derived from 6™ c.
BCE Massaliotes (Ancient MaooaAio, modern Marseilles in France) who themselves were
derived from Phocaeans (Ancient ®dkaia, modern Foga in Turkey) who themselves were
colonists from Phokis (®wxicg) in mainland Greece with Ionian kings who traced descent from
Codrus (and thus from Attica).! Whatever the origin of the specific individuals unearthed at
Empries, their genetic similarity to the Mycenaean population suggests that no major admixture
had occurred in their ancestry from the Bronze Age to their own time, e.g., in either Asia Minor
(during the founding of Phocaea) or western Europe, which would have introduced ancestry
more prevalent in either region (e.g., CHG or WHG) compared to mainland Greece. We do not
have all the links in this long chain of transmission of the Aegean ancestry into the western
Mediterrenan, yet we do have samples of Myceanean age from the site of Kastrouli near Delphi
in Phokis, two Archaic sample from Phokis (I17962; 773-544 calBCE, and 117959; 800-500
BCE) closer to the time of the foundation of Phocaea, and Mycenaean samples from Attica and
can thus confirm that the population of the putative ancestors of the Western Mediterranean
Greeks were indeed similar to that of the Mycenaeans in general on the basis of 117962 which
appears to by Mycenaean-like according to our procedure (117959 is ranked #76 and is not listed
in the Table, but we do not ascribe any importance to this as this is a lower coverage sample with
only ~15k SNPs covered).

From Greece itself there is another post-Mycenaean (Proto-Geometric/Early Iron Age)
individual (I19368) from the vicinity of the Palace of Nestor at Pylos which is also confirmed by
our procedure to be Mycenaean-like and thus similar to the people that lived in Greece a few
centuries earlier across the LBA to Iron Age transition.

! Paus. 7.3.10: http://www.perseus.tufts.edu/hopper/text?doc=urn:cts:greekLit:tlg0525.t1g001.perseus-eng1:7.3.10
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Another sample which resembles Mycenaeans genetically is ASHO68 an Iron Age
“Philistine” from the Levant, also identified as resembling the Late Bronze Age population of
southern Greece in the original publication.(22)

Two other samples from the literature were identified:

SZ19 is a Langobard-era sample from Sz6lad, Hungary from the 5"-6% ¢. CE. SZ19 was a
young female of 17-25 years old who was also a genetic outlier in the group of individuals
buried there, had a distinct burial type, and also had a “stylistically distinct (possibly
Roman)”(54) artifact associated with her burial. Quite possibly she was related to the population
of the Aegean and the southern Balkans given the similarity to Mycenaeans detected here.

120257 is an ancient adolescent female from Degirmendere in Mugla from the Aegean
region of Turkey (750-480 BCE). Her similarity to the Mycenaean population is not surprising
given the proximity to Greece and her time postdating the colonization of the coast of Anatolia.
Two other samples from the same site are more distant (120229 and 120233). Thus only 3 of 10
samples from this site are similar to Mycenaeans. We cannot speak of a general similarity here,
but rather that the “Carian” population at Degirmendere included Mycenaean-like individuals
while being generally distinct. Thus, the previously plausible theory that culturally Greek people
in the classical period and earlier did not mix with locals—suggested by the patterns at
Empuries—is not supported by the data.

15737, a Middle Bronze Age sample from Yassitepe (Izmir, Ancient Zpdpva / Smyrna) is
also identified, predating the Mycenaean samples (2033-1920 calBCE). Its EHG ancestry is
2.9+2.6% so we cannot be certain that it was present here as in most Mycenaean samples, but its
overall genetic makeup appears to be similar. This individual also had Y-chromosome I-P58
linking him to southeastern Europe. We cannot speak of the population in general here, but this
sample provides the earliest direct evidence of human migration from the Balkans to Anatolia, a
pattern that recurs more than a millennium later at Degirmendere and provides evidence of a
long history of genetic interchange across the Aegean. Two Roman/Byzantine samples from the
Basilica at Nicaea are the remaining Mycenaean-like samples from Anatolia (18366 and 18368).

Overall, however, our procedure only identified a very small number of individuals from
Anatolia as being genetically similar to Mycenaeans, which is notable given the colonization of
Anatolia by lonian Greeks and the later incorporation of it to the Hellenistic Kingdoms and
Roman Empire which used koine Greek as its language in the east. Possible explanations for this
are either that our sampling bias—that our dataset has few samples derived from contexts
specific to ancient colonists—or that the colonists of Anatolia intermarried with the local
population as suggested in ancient times by Herodotus for Ionian colonists from Athens who
intermarried with local Carian women (again, different from the pattern seen at Empuries where
many in the culturally Greek population retained their genetic affinity to Greece despite a long
history of serial colonization.? The same could be true for individuals sampled from Samsun
(Ancient Apucdc / Amisos) and Bodrum (Ancient AAikoapvaccdc / Halikarnassos) which were
certainly places of ancient settlement and were the colonists may have intermarried with locals
which would have modified their ancestry in a more “eastern” direction.

To the west of Greece, 1 sample from Italy, a Punic sample from Sardinia (MSR002) is
identified as Mycenaean-like.(55) We note that the samples from Italy do not include Sicily and
Southern Italy at the time or postdating Greek colonization, but they do include a large set of
samples from Imperial Rome which we infer to be mostly of Anatolian rather than Aegean or
southeastern European origin.

2 http://www.perseus.tufts.edu/hopper/text?doc=Hdt.+1.146&fromdoc=Perseus%o3 Atext%3A1999.01.0126
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Many samples from southeastern Europe north of Greece are identified as being genetically
similar to the Mycenaean population of southern Greece.

From North Macedonia, a sample (17233; 897-811 calBCE) is quite early in time. We
cannot speak of a general Mycenaean-like population here as the remaining samples from the 1
millennium BCE do not bear this close resemblance to the Mycenaean population.

By far, the greatest number of Mycenaean-like individuals in our dataset outside Greece
itself is found in neighboring Bulgaria where 10 such samples (from several sites) are identified.
A Neolithic outlier individual from Krepost(7) is the earliest. This individual has no EHG
ancestry according to our estimation, but is a mixture of mainly Anatolian Neolithic and CHG-
related ancestry. Thus, it may somewhat resemble Mycenaeans, but it would be difficult to speak
of continuity since its 6" millennium BCE date on its basis, especially as this pattern is not
supported by other Neolithic/Chalcolithic era samples from Bulgaria or Greece, some of which
post-date the Krepost individual.

More convincing are several 15 millennium BCE individuals from Rozovo (119500),
Diamandievo (119481), Dzhulyunitsa (I5769), and Kapitan Andreevo (about half of the samples
here). As these sites are inland, they should not be attributed to maritime contacts and the
foundation of colonies in the Thracian coast by Greek settlers, but may better suggest a similarity
of population in the southern Balkans with the Aegean.

Future studies of intermediate regions between southern Greece, North Macedonia, and
Bulgaria will be important in further mapping the extent of the Mycenaean-like population and
its relationships to those further north in the Balkans.
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ADMIXTURE PCA F4admix

Population Individual | Distance | P-value | Distance | P-value | Distance | P-value | Sum of Ranks
GRC_Mycenaean_Palace_of Nestor BA ||19366  [0.848  [0.997 [0.006 |0.940 [0.396 |0.941 |5
GRC_Mycenaean_Kastrouli_BA 113579 |3.445 |0.841 [0.186  |0.666 |0.752 |0.861 |15
GRC_Mycenaean_Attica_BA 115571 2.932 0.891 [0.531 0.466  |1.072 0.784 |32
ISR_Ashkelon_IA_A ASH068 [4.942  |0.667 [0.635 [0.426 [0.355  |0.949 |42
GRC_Mycenaean_Palace_of Nestor BA ||13514 (4392 [0.734 [0.348 |0.555 |2.768 [0.429 |49
ESP_Empuries_Anc 18208 4.224 0.754 [0.441 0.507 |2.804 0423 |53
GRC_Mycenaean_Palace_of Nestor BA ||13516  [4.051 [0.774 [0.103 |0.748 |3.410 [0.333 |53
GRC_Mycenaean_Attica_BA 115582 |5.423 0.608 [0.895 0.344 |0.282 0.963 |55
GRC_Kastrouli_Anc 117962 |1.417  |0.985 [0.834  [0.361 |2.631 0452 |55

GRC_Mycenaean_Palace_of Nestor BA ||19364 (5937 [0.547 [0.159 |0.691 [3.015 [0.389 |57
GRC_Mycenaean_Palace_of Nestor BA ||13518 [4.617 [0.707 [0.829 |0.362 [1.918 [0.590 |59

GRC_Mycenaean_Kastrouli_BA 113578 |6.645  |0.467 [0.622 0430 [1.543 |0.672 |62
GRC_Mycenaean_Galatas_BA 19010 9.391 0.226 [0.637 0.425 |0.973 0.808 |66
ESP_Empuries_Anc 18215 5.625 0.584 [0.985 0.321_|1.570 0.666 |75
GRC_Mycenaean_Galatas_BA 19041 3.696 0.814 [1.226 0.268 |2.104 0.551 |75
GRC_Mycenaean_Attica_BA 116709 |3.808 0.802 [0.345 0.557 |4.591 0.204 |81
BGR_KapitanAndreevo_IA 120186 [10.901 |0.143 |0.971 0.324 |0.907 0.824 |90
GRC_Mycenaean_Salamis_BA 19006 7.835 0347 [1.329 0.249 |3.074 0.380 |119
GRC_Palace_of_Nestor_EIA 119368 |7.415 |0.387 [1.799 |0.180 |2.661  |0.447 [120
BGR_KapitanAndreevo_IA 119493 |2.735 0.908 [2.463 0.117 |3.150 0.369 |129
BGR_Krepost N 10679 d |12.379 |0.089 |1.125 0.289 |3.699 0.296 |145
GRC_Mycenaean_Kastrouli_BA 113428 |8.505  |0.200 [1.591  |0.207 |3.796  |0.284 [148
GRC_Mycenaean_Palace_of Nestor BA ||13519 d [7.196  [0.409 [0.845 [0.358 [5.937 [0.115 |152
GRC_Mycenaean_Kastrouli_BA 113577 |3.827  |0.800 [3.691 |0.055 |1.986 |0.575 |160
GRC_Mycenaean_Palace_of Nestor BA ||13517 d (5207 [0635 [2658 [0.103 [3.490 [0.322 |[161
BGR_Dzhulyunitsa_IA 15769 4.878 0.675 [3.862 0.049 |1.526 0.676 |164
BGR_KapitanAndreevo_IA 120180 |6.424 0.491 [3.136 0.077 |3.244 0.355 |177
ITA_Sardinia_IA_Punic_2 MSR002 |16.201 |0.023 [1.089  |0.297 |5.400 |0.145 |187
GRC_Mycenaean_Attica_BA 114872 |4.725 0.694 [0.520 0.471 |8.186 0.042 |188
TUR_Aegean_Mugla_Degirmendere_Anc |120257  |9.404 0.225 [3.957 0.047 |2.892 0.409 |206
TUR_Aegean_Izmir_Yassitepe_MBA 15737 9.794 0.201 [4.306 0.038 |2.269 0.519 |210
GRC_Mycenaean_Kastrouli_BA 113433 |3.152  |0.871 [4.329 |0.037 |4.176 |0.243 |215
BGR_KapitanAndreevo_IA 120184 |16.900 |0.018 |3.992 0.046 |2.546 0.467 |236
GRC_Peloponnese_N 13920 12.020 [0.100 |4.499 0.034 |3.101 0.376 |243
GRC_Mycenaean_Palace_of Nestor BA ||13510  [11.117 [0.134 [4.398 |0.036 [3.885 |0.274 |252
BGR_Anc 119500 |10.105 |0.183 |4.600  [0.032 |4.447  0.217 |260
MKD_Anc 17233 10.564 [0.159 |4.617  |0.032 [5.045 [0.169 |277
HUN_Langobard_Mdv S719 6.631 0.468  [4.663 0.031 |6.079 0.108 |287

TUR_Marmara_iznik Basilica_RomByz A||g366 13.929 [0.052 |4.913 0.027 |5.831 0.120 |315
TUR_Aegean_Mugla_Degirmendere_Anc |120229  |8.040 0.329 [5.984 0.014 |5.733 0.125 |315

BGR_KapitanAndreevo_IA 120181 11521 [0.117 |6.288 0.012 |4.441 0.218 |316
TUR_Aegean_Mugla_Degirmendere_Anc ||20233 15.155  [0.034 [6.133 0.013 |3.927 0.269 318
GRC_Mycenaean_Kastrouli_BA 113580  |18.145 |0.011 [2.285 |0.131 |8.695 |0.034 |333
BGR_Diamandievo_IA 119481 3.781 0.805 [5.183 0.023 |7.924 0.048 [334
BGR_RomByz 118792 |5.405 0.611 [6.394 0.011 |8.754 0.033 405

Table S 1 Mycenaean-like individuals. We show the Mahalanobis distance and associated p-
value for individuals relative to the Mycenaean population. Samples are ordered by the sum of
their distance ranks for the three tests (from most to least Mycenaean-like) (e.g., the first
individual 119366 is closest/ranked 1*' to the Mycenaean centroid on the ADMIXTURE and PCA
measures and 3" on the F4admix one and thus has sum of ranks=1+143=5).
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S2: Runs of homozygosity in the Southern Arc

We applied hapROH a new Hidden Markov model method for detecting runs of
homozygosity (ROH) in low coverage ancient individuals (20). Long ROH in an individual
indicate that their parents were genetically closely related; this has been generally uncommon in
much of the world since the onset of the Neolithic (20) and so we identify here interesting cases
where this has occurred. We applied hapROH to all Southern Arc individuals with at least
400,000 autosomal SNPs covered and list in Table S 2 Long ROH segments in Southern Arc
individuals.the individuals that had at least one ROH segment longer than 20cM and at least
50cM of such segments in total, together with the total length of such segments >20cM (=0.2M).
We show some histograms of ROH distribution for a subset of the individuals of Table S 2 in
Fig. S 5. We also summarize the distribution of long ROH segments in the highly inbred
individuals in Fig. S 5 which indicates that two of these are probably the result of a 15-degree
relative pairing, two of an uncle/niece or aunt/nephew pairing, and the remaining of 1 cousin
marriage.

16



ID Sum of ROH >0.2M  |Population

114812 0.582 ARM_Karnut_KuraAraxes_EBA

118274 1.408 ARM_Lhashen_LBA

118467 1.449 ARM_Noratus_LBA

117981 0.686 BGR_Dzhulyunitsa_N

12521 2.670 BGR_Dzhulyunitsa_N

113518 1.394 GRC_Mycenaean_Palace_of Nestor BA
12937 _all 0.653 GRC_Peloponnese N

15074 0.983 HRV_BA

118727 1.537 HRV_Bezdanja¢a_BA

118717 3.244 HRV_Bezdanja¢a_BA_brother.118078.father.I118071
118746 0.602 HRV_Cetina_BA

11178 3.909 ISR_ChL

SFI-50.SG  [1.205 LBN_IA

SFI-39.8G  |2.257 LBN_IA

115616 0.522 ROU_Bodrogkeresztur_ChL

17129 0.694 ROU_Bodrogkeresztur_ChL

14916 0.921 SRB_Iron_Gates_HG

11131 1.450 SRB_N

120224 1.892 TUR_Aegean_Mugla_Degirmendere_Anc
CBT016 0.525 TUR_C_CamlibelTarlasi_ChL

ART005 0.612 TUR_E_Arslantepe_ChL

ALAQ013 1.398 TUR_Hatay_Alalakh_MLBA

114845 0.598 TUR_Marmara_Apollonia_Rom

114844 4.528 TUR_Marmara_lznik_Y .kapi_PostMdv
114635 2.306 TUR_SE_Batman_Anc

14481 0.889 TUR_SE_Sirnak_BA

14478 1.295 TUR_SE_Sirnak_BA_sibling.l4481

Table S 2 Long ROH segments in Southern Arc individuals.
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Fig. S 5 Summary of ROH distribution over all highly inbred individuals. The sum of ROH
segments for different length classes (blue: 4-8cM; cyan: 8-12cM; yellow: 12-20cM; red: 20-
300cM)
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S3: Pigmentation variation of the Southern Arc in relation to West Eurasians

Ancient art and literature from the classical world abound with depictions and references to
the phenotypes of people from different parts of the world. Most often these involved
stereotypical descriptions of “exotic” populations such as a few indicative passages below:

“The Gauls are tall of body, with rippling muscles, and white of skin, and their hair is blond,
and not only naturally so, but they also make it their practice by artificial means to increase the
distinguishing colour which nature has given it.” (Diodorus Siculus, The Library of History, Bk.
IV, 28; 1 c. BCE)

“For my own part, | agree with those who think that the tribes of Germany are free from all
taint of inter-marriages with foreign nations, and that they appear as a distinct, unmixed race, like
none but themselves. Hence, too, the same physical peculiarities throughout so vast a population.
All have fierce blue eyes, red hair, huge frames, fit only for a sudden exertion. They are less able
to bear laborious work. Heat and thirst they cannot in the least endure; to cold and hunger their
climate and their soil inure them.” (Tacitus, Germania, 4; 1% ¢. CE)

“But mortals suppose that gods are born, wear their own clothes and have a voice and body.
(frag. 14) Ethiopians say that their gods are snub-nosed and black; Thracians that theirs are blue-
eyed and red-haired.” (Xenophanes of Colophon, frag. 14, 16; 6™ c. BCE)

“The Hellenes breakfasted and then started forward on their march, having first delivered
the stronghold to their allies among the Mossynoecians. ... The whole community, male and
female alike, were fair-complexioned and white-skinned.” (Xenophon, Anabasis, Bk. 5, IV; 4% ¢.
BCE)

The Greek physician and philosopher Galen (De Temperamentis, 2.5; 2" ¢. CE) contrasts
the thin, straight, light “red” hair of inhabitants of cold and damp regions (Illyrians, Germans,
Dalmatians, Sauromatians, and “all Scythians”) with the thick, curly, black hair of warm and dry
ones (Egyptians, Arabs, and Indians), and with the moderately dark hair of those of intermediate
regions (“pelaivog petpiog kol moyeiog CVUUETPMG Kol 00T’ AKPIBAS 0DAG oVT’ dxpidg
evBelac.” / melainas metrids kai pakheias summetrds kai out” akribos oylas out’ akribds eutheias)
This “climate theory” of light pigmentation was echoed by Vitruvius who suggested (On
Architecture, 6.1.3; 1% c. BCE) that “the people of the north are so large in stature, so light in
complexion, and have straight red hair, blue eyes, and are full of blood, for they are thus formed
by the abundance of the moisture, and the coldness of their country.”

While these descriptions correspond to a degree to what is known about the modern
variation of pigmentation traits, they do not inform about the distribution of the different
phenotypes in the ancient world, not do they inform about the statistical distribution of the
different phenotypes in the different populations. For example, the description of the Gauls
suggests that hair color may be a darker shade of blond that could be artificially lightened; the
description of the Germans that they are all blue-eyed, a categorical statement not applicable to
any known population: surely there were many in Germania compared to the Mediterranean
world of Tacitus, but what fraction of the population did they make? The same question might
apply to Xenophanes’ Thracians in southeastern Europe who surely did not all have blue eyes,
but probably more than the people of Colophon in northwestern Anatolia. Finally, in Xenophon’s
account of the escape from Mesopotamia to the Black Sea of his group of Greek mercenaries, he
must have encountered a group of people with light skin pigmentation, an observation that might
indirectly contrast to the numerous other tribes encountered during the long trek.
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Ancient art which was often polychromatic(56) furnishes independent evidence of ancient
phenotypes, but that too is limited by degradation over time, questions about the realistic vs.
idealistic portrayal of human figures, and the choice of subjects depicted. In only rare cases, such
as the desiccated corpses of the Tarim basin(357) is there direct evidence of the phenotypes
exhibited, although in such cases too post-mortem chemical processes in the soil must be
considered.

The question of what ancient populations looked came to be important during the 19* and
20™ centuries with the rise of biological anthropology it became possible to study modern human
phenotypic variation quantitatively and to infer how human populations came to be. An example
of the association of phenotype with ideology was the emergence and promulgation of the
“Aryan myth”(42). This idea, promoted by writers like Arthur de Gobineau(58) and Vacher de
Lapouge(59) in France, but spreading to much of Europe, espoused the ideal of the “blond
Aryan” master race, a theme that was later taken up by early 20" century writers such as
Madison Grant(60) and Houston Chamberlain(6/) and inspired racist ideologies and in some
cases genocide in both the United States(62, 63) and Germany(64-66).

These ideas often conflated phenotypic features (such as pigmentation or skull shape) with
ancestry, nationality, and with psychological and behavioral traits and leveraged the supposed
history of the past to drive social policy in the present.

The association continues to be sometimes be made(67, 68) marshalling the evidence of
biological anthropology, ancient art, and literature, that the Proto-Indo-Europeans had traits of
depigmentation of the hair, eyes, and skin that largely correspond to the “Aryan myth” of past
generations. For a useful summary of the persistence of this myth from its beginnings to the
present see (69).

In this section we use the HIrisPlex-S system(4/, 70, 71) to infer the pigmentation
phenotypes of 4,118 ancient West Eurasians. Of these, 3,761 had data on at least one SNP of the
system and could thus be submitted for phenotype prediction. Data was sufficient to make a
prediction for 1,935 individuals in total. We limit our discussion to a subset of 1,899 individuals
for which predictions were made for all phenotypes.

As in a previous publication(4) we simulated genotypes (10 random trials per individual)
given genotype likelihoods at each SNP and a prior on the overall allele frequency of each SNP
and submitted these to the online HlrisPlex-S website (https://hirisplex.erasmusme.nl/). We
averaged the results for the 10 trials and make phenotype prediction for the four categories based
on these averages (HairSimple: “light” or “dark”, HairDetailed: “red”, “blond”, “brown”,
“black”, Eye: “blue”, “intermediate”, “brown”, and Skin color: “very pale”, “pale”,
“intermediate”, “dark”, “dark-to-black™).

We enter three notes of caution. First, phenotypic prediction is not entirely accurate even for
modern individuals with perfect genotype information and is less likely to be so in ancient ones.
Second, we cannot exclude the possibility that pigmentation in ancient individuals may have
been affected by loci not included in the HIrisPlex-S system. Third, the individual predictions of
pigmentation are likely to be subject to noise, and so in our discussion we focus on general
patterns observed among many individuals. These should be accurate to a degree for inferring
the relative appearance of different groups using the best tool we currently possess and the
available mostly low-coverage data. Thus, our results are provisional given these limitations, but
show, nonetheless, some interesting patterns that we discuss below.

Our first observation (Table S 3) is that the modal phenotype of West Eurasians is one of
dark brown hair, brown eyes, and intermediate skin, accounting for roughly ~1/3 of samples both
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in the Southern Arc and outside it. The next two most frequent phenotypes have black instead of
brown hair and either intermediate or dark skin. A wide variety of phenotypes are found both
within the Southern Arc and outside it, although several rare depigmented phenotypes at the
bottom of Table S 3 are found only outside the Southern Arc; this, however, should be
considered with the knowledge of the larger sample size of non-Southern Arc individuals. The
latter include individuals from Europe (outside the countries included in the Southern Arc), and
the steppe-to-central South Asia.

Composite Phenotype Southern Arc (n=705) | Non-Southern Arc (n=1194) | Southern Arc (%) |Non-Southern Arc (%)
DarkHair_BrownHair_BrownEye_IntermediateSkin [255 379 36.2% 31.7%
DarkHair_BlackHair_BrownEye_DarkSkin 108 138 15.3% 11.6%
DarkHair_BlackHair_BrownEye_IntermediateSkin [93 150 13.2% 12.6%
LightHair_BrownHair_BrownEye_IntermediateSkin (82 123 11.6% 10.3%
DarkHair_BrownHair_BrownEye DarkSkin 56 89 7.9% 7.5%
DarkHair_BlackHair_BrownEye DarkToBlackSkin (43 62 6.1% 5.2%
LightHair_BrownHair_BlueEye_IntermediateSkin (18 59 2.6% 4.9%
DarkHair_BrownHair_BlueEye IntermediateSkin (10 25 1.4% 21%
LightHair_BlondHair_BlueEye IntermediateSkin 10 56 1.4% 4.7%
DarkHair_BrownHair_BrownEye_DarkToBlackSkin [5 11 0.7% 0.9%
DarkHair_BrownHair_BrownEye_PaleSkin 5 5 0.7% 0.4%
LightHair_BlondHair_BrownEye_IntermediateSkin |5 17 0.7% 1.4%
LightHair_BrownHair_BrownEye_DarkToBlackSkin |5 1 0.7% 0.1%
LightHair_BrownHair_BrownEye PaleSkin 4 14 0.6% 1.2%
LightHair_BrownHair_BlueEye_PaleSkin 2 13 0.3% 1.1%
DarkHair_BrownHair_BlueEye_DarkSkin 1 4 0.1% 0.3%
LightHair_BlackHair_BrownEye_DarkToBlackSkin |1 0 0.1% 0.0%
LightHair_BlondHair_BlueEye PaleSkin 1 30 0.1% 2.5%
LightHair_RedHair_BrownEye_IntermediateSkin |1 1 0.1% 0.1%
DarkHair_BlackHair_BlueEye_IntermediateSkin 0 1 0.0% 0.1%
DarkHair_BlackHair_BrownEye_PaleSkin 0 1 0.0% 0.1%
DarkHair_BrownHair_BlueEye DarkToBlackSkin |0 2 0.0% 0.2%
DarkHair_BrownHair_BlueEye PaleSkin 0 2 0.0% 0.2%
LightHair_BlackHair_BrownEye_IntermediateSkin |0 1 0.0% 0.1%
LightHair_BlondHair_BrownEye_ PaleSkin 0 4 0.0% 0.3%
LightHair_BrownHair_BlueEye_DarkSkin 0 1 0.0% 0.1%
LightHair_BrownHair_BrownEye_DarkSkin 0 2 0.0% 0.2%
LightHair_RedHair_BlueEye_IntermediateSkin 0 1 0.0% 0.1%
LightHair_RedHair_BlueEye PaleSkin 0 2 0.0% 0.2%

Fisher’s
Simple Phenotype Exact Test
DarkHair 576 869 81.7% 72.8% 1.1E-01
LightHair 129 325 18.3% 27.2% 4.7E-04
BlackHair 245 353 34.8% 29.6% 1.0E-01
BlondHair 16 107 2.3% 9.0% 9.1E-09
BrownHair 443 730 62.8% 61.1% 7.3E-01
RedHair 1 4 0.1% 0.3% 6.6E-01
BlueEye 42 196 6.0% 16.4% 5.9E-10
BrownEye 663 998 94.0% 83.6% 9.1E-02
DarkSkin 165 234 23.4% 19.6% 1.3E-01
DarkToBlackSkin 54 76 7.7% 6.4% 3.5E-01
IntermediateSkin 474 813 67.2% 68.1% 8.8E-01
PaleSkin 12 71 1.7% 5.9% 1.1E-05

Table S 3 Frequency of phenotypes in Southern Arc and non-Southern Arc populations

By examining simple phenotypes (Table S 3) we see that Southern Arc individuals have a
lower frequency of light hair, blond hair, blue eyes, and pale skin compared to non-Southern Arc
ones, a finding that is in agreement with the ancient sources that commented on the appearance
of Celts, Germans, and Scytho-Sarmatians from Europe and Central Asia.

Note that these sources are from the 1 millennia BCE/CE, a narrower time range than that
of our samples which extend millennia into the past when there were no written sources. In Table
S 4 we tabulate phenotypic information for the populations of the Caucasian and Anatolian-
Aegean bridge (of Fig. 2) which are from the Chalcolithic and Bronze Age. These show that the
modal phenotype had dark brown hair, brown eyes, and intermediate skin pigmentation in most
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populations. The Beaker group (with a large sample size) stands out with its higher frequency of
blue eyes and blond hair; this group’s territory coincided largely with that of the later historical
Celtic and (partly) Germanic groups of Europe. But none of the individuals from the Early
Bronze Age Yamnaya cluster exhibited these phenotypes, suggesting a turnover of phenotypes
before the time of the written sources.

Caucasian Bridge

Counts

£l g £ £

A 7 7
Ehh»=-§§_ag:§§= < = | & < . ° Q CE §=
s |&|=|2|2|8&|2| S|Z|&[2|e| &| = & & & & & & & & 2| g
Anatolia 81 |64]117 281 |52]|0 |5 [76 [15]11[55]0 [79.0% [21.0%[34.6%[1.2% |64.2% |0.0%|6.2% [93.8% |18.5% |13.6% [67.9% |0.0%
ARM_and_AZE 104]195(9 [40|1 [63|0 [0 |104|28|8 |68|0 |91.3% |8.7% |38.5%)1.0% |60.6% |0.0%]0.0% |100.0%[26.9% [7.7% |65.4% [0.0%
ARM and_AZE N 2 2 |0 |1 ]0 |1 ]0 JO |2 1 10 |1 |0 |100.0%]0.0% |50.0%]0.0% [50.0% [0.0%[0.0% |100.0%[50.0% [0.0% [50.0% |0.0%
IRN 40 |38[2 [25[0 [15/0 [1 |39 |17 |7 |16|0 ]95.0% |5.0% |62.5%]0.0% |37.5% |0.0%|2.5% |97.5% |42.5% |17.5% |40.0% [0.0%
Levant 44 140(4 [28]1 15[0 |3 [41 [17 (6 |21[0 |90.9% |9.1% [63.6%|2.3% |34.1% |0.0%|6.8% [93.2% |38.6% |13.6% [47.7% |0.0%
RUS_Eneol_Mountains | 1 1 10 o fo |1 [o fo [1 1 10 |0 |0 |[100.0%]0.0% |0.0% |0.0% [100.0% [0.0%|0.0% |100.0% [100.0% [0.0% |0.0% 0.0%
RUS_Eneol_Piedmont |2 2 |0 [1]0 |1 ]0 O |2 1 10 |1 |0 |100.0%|0.0% |50.0%]0.0% [50.0% [0.0%[0.0% |100.0%[50.0% [0.0% [50.0% |0.0%
RUS_MaykopCluster 5 4 (1 ]1 [0 [4 [0 [1]4 1 10 |4 |0 |80.0% |20.0%)20.0%|0.0% [80.0% [0.0%[20.0% |80.0% [20.0% [0.0% [80.0% |0.0%
RUS_Steppe_Maykop |4 4 [0 |3 [0 |1 |0 [0 |4 2 |1 1 {0 |100.0%|0.0% [75.0%[0.0% |25.0% |0.0%0.0% [100.0%)50.0% |25.0% [25.0% |0.0%
RUS YamnayaCluster |19 [19[0 [8 [0 [11]0 [0 |19 |4 |2 |13]|0 ]100.0%]0.0% |42.1%]0.0% |57.9% |0.0%]0.0% |100.0%|21.1% |10.5% |68.4% [0.0%
SE_Europe 114189(25{23|5 [85]1 10[104(19 {3 [90(2 |78.1% |21.9%[20.2%|4.4% |74.6% 10.9%8.8% [91.2% |16.7% |2.6% |78.9% |1.8%

Anatolian-Aegean Bridge

Counts
£l g £ £
A 7 7

Ehh»=-§§_ag:§§= < = | & < . ° Q CE §=

s|&|=|2|2|8 &2 S|Z|&[2|e| &| =| & & & & & & & & 2| g
Beaker 96 |61]35]|12]12 711 |21]75 [13]2 [75]6 [63.5% [36.5%[12.5%[12.5%|74.0% |1.0%[21.9%[78.1% |13.5% |2.1% |78.1% |6.3%
Corded Ware 15 [12(3 [7 |0 [8 |O [2 |1 3 [0 |12]0 |80.0% |20.0% |[46.7%[0.0% |53.3% |0.0%]13.3% [86.7% |20.0% |0.0% |80.0% |0.0%
GRC 12 19 [3 [3 |1 0 [0 |12 ]2 [0 |10|0 |75.0% |25.0%|25.0%)8.3% |66.7% |0.0%]0.0% |100.0%|16.7% |0.0% |83.3% [0.0%
MDA 5 5 10 |0 |0 |5 |0 |O |5 1 10 |4 |0 |100.0%]0.0% |0.0% |0.0% [100.0% [0.0%[{0.0% |100.0%[20.0% |0.0% [80.0% |0.0%
RUS YamnayaCluster |19 [19[0 [8 [0 [11]0 [0 |19 |4 |2 |13]|0 ]100.0%]0.0% |42.1%]0.0% |57.9% |0.0%]0.0% |100.0%|21.1% |10.5% |68.4% [0.0%
SE_Europe BA BIA 50 |40)110]6 |3 |40(1 |5 [45 [7 |0 [42]1 [80.0% [20.0%[12.0%[6.0% |80.0% |2.0%10.0% [90.0% |14.0% |0.0% |[84.0% |2.0%
SE_Europe_ChL 46 [34(12]14[1 [31]0 [5 |41 |8 |3 |34|1 |73.9% |26.1%30.4%)2.2% |67.4% |0.0%]10.9%|89.1% |17.4% [6.5% |73.9% [2.2%
SE_Europe N 23 |20)3 |7 |0 |16]0 |2 |21 [6 |0 [17|0 [87.0% [13.0%[30.4%[0.0% |69.6% |0.0%[8.7% [91.3% |26.1% |0.0% [73.9% |0.0%
TUR_Aegean 3 2 |1 (110 |2 |0 |O |3 0 [0 |3 [0 |66.7% |33.3%[33.3%[0.0% |66.7% |0.0%[0.0% [100.0%0.0% 0.0% [100.0%0.0%
TUR_BlackSea 3 1 (2 o [o |3 |o [0 |3 0 [0 |3 [0 |33.3% |66.7%[0.0% [0.0% |100.0% |0.0%[0.0% |100.0%0.0% 0.0% [100.0%0.0%
TUR C 11 18 [3 2 [0 {9 [0 [1 10 |0 |1 10{0 |72.7% |27.3%[18.2%[0.0% |81.8% |0.0%9.1% [90.9% |0.0% 9.1% [90.9% 0.0%
TUR E 18 |15(3 [8 |0 [10]0 [2 |16 |5 |2 |11]|0 |83.3% |16.7%|44.4%)0.0% |55.6% |0.0%|11.1%|88.9% [27.8% [11.1%]61.1% [0.0%
TUR_Hatay 24 12113 |10]1 13]0 |2 [22 |5 [5 |14[0 |87.5% |12.5%[41.7%|4.2% |54.2% |0.0%]8.3% [91.7% |20.8% |20.8% |58.3% |0.0%
TUR_Marmara 3 3 10 |1 ]0 |2 ]0o |]O |3 0 [0 |3 [0 |100.0%|0.0% [33.3%[0.0% |66.7% |0.0%[0.0% |100.0%0.0% 0.0% [100.0%0.0%
TUR_Med 3 3 10 |2 0 |1 ]0 ]O |3 1 10 |2 |0 |100.0%|0.0% |66.7%]0.0% [33.3% [0.0%[0.0% |100.0%[33.3% [0.0% [66.7% |0.0%
TUR_SE 16 |11(5 {4 |0 [12]0 [0 |16 |4 |3 |9 |0 |68.8% |31.3%]25.0%]0.0% |75.0% |0.0%]0.0% |100.0%[25.0% |18.8% |56.3% [0.0%

Table S 4 Chalcolithic and Bronze Age phenotype distribution along Caucasian and
Anatolian-Aegean bridges. Depigmented phenotypesare highlighted in bold.
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ALB_PostMdv 5 1114 [0 |0 |5 |0 {2 |3 [0 [0 |5 |0 [20.0% |80.0% [0.0% [0.0% [100.0%[0.0% [40.0%[60.0% |0.0% [0.0% |100.0%{0.0%
ARM Bagheri_Tchala EIA 8 |18 |10 [3 |0 |5 |0 0 |8 [3 1 |4 [0 [100.0%|0.0% [37.5% [0.0% [62.5% [0.0% [0.0% [100.0%|37.5%(12.5%|50.0% [0.0%
ARM Black Fortress LBA 6 |5 |1 (4 10 |2 |0 {0 |6 {2 1 |3 |0 [83.3% |16.7% [66.7% [0.0% [33.3% [0.0% [0.0% [100.0%|33.3%[16.7%|50.0% [0.0%
ARM_Brardzryal Urartian 5 |5 10 {2 |0 |3 |0 0 |5 |1 [0 |4 [0 [100.0%|0.0% [40.0% [0.0% [60.0% [0.0% [0.0% [100.0%|20.0%{0.0% |80.0% [0.0%
ARM _Harjis_LateUrartian 6 16 |0 [1 |0 |5 |0 0 |6 {3 [0 |3 |0 [100.0%|0.0% [16.7% [0.0% [83.3% [0.0% [0.0% [100.0%|50.0%{0.0% |50.0% [0.0%
ARM _Karashamb_LBA 21]21]0 |9 |0 |12]0 {0 |21]6 |1 |14]0 [100.0%|0.0% [42.9% [0.0% [57.1% [0.0% [0.0% [100.0%|28.6%(4.8% |66.7% [0.0%
ARM Lhashen LBA 16{15(1 |7 [0 [9 |0 |0 (167 |1 [8 |O |93.8% [6.3% |43.8% |0.0% |56.3% [0.0% |0.0% |100.0%(43.8%|6.3% [50.0% |0.0%
ARM_Nerkin_Getashen LBA 7 16 |1 {2 |0 |5 |0 0 |7 [2 1 |4 |0 [85.7% |14.3% [28.6% [0.0% [71.4% [0.0% [0.0% [100.0%|28.6%[14.3%|57.1% [0.0%
ARM _Noratus EIA 7 17 10 {3 |0 |4 |0 {0 |7 |1 [0 |6 [0 [100.0%|0.0% [42.9% [0.0% [57.1% [0.0% [0.0% [100.0%|14.3%{0.0% |85.7% [0.0%
ARM Noratus LBA 8 16 12 [3 |1 14 |0 [0 |8 [2 [0 |6 |0 [75.0% |25.0% [37.5% [12.5%[50.0% [0.0% [0.0% [100.0%|25.0%{0.0% |75.0% [0.0%
AUT LBK EN 7 16 |1 {4 10 |3 |0 {1 1|6 [2 [2 |3 |0 [85.7% |14.3% [57.1% [0.0% [42.9% [0.0% [14.3%[85.7% |28.6%(28.6%|42.9% [0.0%
BGR_ChL 7 16 |1 (3 |0 |4 [0 {0 |7 |1 1 |5 |0 [85.7% |14.3% [42.9% [0.0% [57.1% [0.0% [0.0% [100.0%|14.3%{14.3%|71.4% [0.0%
BGR_KapitanAndreevo_IA 6 12 |4 [0 |0 |6 [0 1 |5 |0 [0 |5 |1 [33.3% |66.7% [0.0% |0.0% [100.0%|0.0% [16.7%(83.3% |0.0% [0.0% |83.3% [16.7%
CHE EBA 2 7 16 |1 (2 |0 |5 |0 {0 |7 [2 [0 |5 |0 [85.7% |14.3% [28.6% [0.0% [71.4% [0.0% [0.0% [100.0%|28.6%{0.0% |71.4% [0.0%
CHE LN 18(14(4 |3 (1 [14]|0 |2 [16]3 |1 [13]|1 |77.8% [22.2% |16.7% |5.6% |77.8% [0.0% |11.1%|88.9% [16.7%|5.6% [72.2% |5.6%
CZE Bell Beaker 25)1817 [2 |2 |21]0 (5 |20(5 [0 |18]2 [72.0% |28.0% [8.0% |[8.0% [84.0% [0.0% [20.0%[80.0% |20.0%{0.0% |72.0% [8.0%
CZE Corded Ware 7 1512 |2 |0 |5 |0 {2 |5 |1 [0 |6 |0 [71.4% |28.6% [28.6% [0.0% [71.4% [0.0% [28.6%[71.4% |14.3%[0.0% |85.7% [0.0%
CZE EBA 8 14 14 [0 |1 17 [0 {1 |7 |0 [0 |6 [2 [50.0% |50.0% [0.0% |12.5%(87.5% |0.0% [12.5%(87.5% |0.0% [0.0% |75.0% [25.0%
DEU_Bell Beaker 17{11(6 |3 (3 [11|0 |2 [15]|0 |2 [14]|1 |64.7% [35.3% |17.6% [17.6%|64.7% [0.0% |11.8%|88.2% [0.0% |11.8%(82.4% |5.9%
DEU_BellBeaker Lech 514 |1 (1 ]1 |3 |0 {1 |4 [1 [0 |4 [0 [80.0% |20.0% [20.0% [20.0%|60.0% [0.0% [20.0%[80.0% |20.0%{0.0% |80.0% [0.0%
DEU_Early Medieval 2715 |22|1 |13]13|0 [15]12|0 [0 |17[{10({18.5% |81.5% [3.7% |48.1%(48.1% |0.0% [55.6% (44.4% |0.0% [0.0% |63.0% [37.0%
DEU_Early Medieval Ic 8 |1 17 (11512 [0 (5 |3 [0 [0 |3 |5 [12.5% |87.5% [12.5% |62.5%(25.0% |0.0% [62.5%[37.5% |0.0% [0.0% |37.5% [62.5%
DEU_EBA Lech 11{4 (7 |0 {1 [10|0 |5 [6 |O |O [11]|0 |36.4% [63.6% |0.0% [9.1% |90.9% [0.0% |45.5%|54.5% [0.0% |0.0% [100.0%0.0%
DEU _EN LBK 8 16 12 [5 |1 ]2 |0 {1 |7 |0 2 |6 |0 [75.0% |25.0% [62.5% [12.5%[25.0% [0.0% [12.5%[87.5% |0.0% [25.0%|75.0% [0.0%
DEU_LBK EN 5 1312 (3 |1 |1 10 (3 |2 |1 [0 |4 |0 [60.0% |40.0% [60.0% [20.0%[20.0% [0.0% [60.0% [40.0% |20.0%{0.0% |80.0% [0.0%
DEU_SouthernDEU_Singen EBA 5 |5 10 2 |0 |3 |0 {0 |5 [0 [0 |5 |0 [100.0%|0.0% [40.0% [0.0% [60.0% [0.0% [0.0% [100.0%|0.0% {0.0% |100.0%{0.0%
ESP BA 12{10(2 |3 [0 [9 |0 |O [12]1 |O [11]|0 |83.3% [16.7% |25.0% [0.0% |75.0% [0.0% |0.0% |100.0%(8.3% |0.0% [91.7% |0.0%
ESP C 17{14(3 |7 [0 [10]|0 |1 [16]6 |3 [8 |0 |82.4% [17.6% |41.2% [0.0% |58.8% [0.0% |5.9% |94.1% [35.3%|17.6%[47.1% |0.0%
ESP_EN 5 14 |1 12 |1 ]2 |0 {0 |5 |1 [0 |4 |0 [80.0% |20.0% [40.0% [20.0%[40.0% [0.0% [0.0% [100.0%|20.0%{0.0% |80.0% [0.0%
ESP_MN 8 |18 |10 [5 |0 |3 |0 0 |8 3 2 |3 |0 [100.0%|0.0% [62.5% [0.0% [37.5% [0.0% [0.0% [100.0%|37.5%(25.0%|37.5% [0.0%
FRA MN 3713017 [12]1 |24]0 {1 |36|7 [3 |27|0 [81.1% |18.9% [32.4% [2.7% [64.9% [0.0% [2.7% [97.3% |18.9%(8.1% |73.0% [0.0%
GBR_England Bell Beaker 19(11(8 |3 (3 [13|0 |9 [10]|4 |0 (141 |57.9% [42.1% |15.8% |15.8%|68.4% [0.0% |47.4%|52.6% [21.1%]0.0% [73.7% |5.3%
GBR_England CA EBA 12(6 (6 |1 (1 [10|0 |2 [10]|0 |O [11]1 |50.0% [50.0% |8.3% [8.3% |83.3% [0.0% |16.7%|83.3% [0.0% |0.0% [91.7% |8.3%
GBR_England MBA 15(10(5 |4 (2 [9 |0 |4 [11|2 |0 [10|3 |66.7% [33.3% [26.7% |13.3%|60.0% |0.0% [26.7%|73.3% [13.3%|0.0% [66.7% |20.0%
GBR_England N 5 |5 10 [0 |0 |5 |0 {0 |5 |1 [0 |4 [0 {100.0%|0.0% [0.0% [0.0% [100.0%[0.0% [0.0% [100.0%|20.0%{0.0% |80.0% [0.0%
GBR_England N_all.SG 5 14 |1 (1 ]1 |3 |0 {2 |3 [0 [0 |5 |0 [80.0% |20.0% [20.0% [20.0%|60.0% [0.0% [40.0%[60.0% |0.0% {0.0% |100.0%{0.0%
GBR_England_Saxon 5 10 |5 [0 |2 |3 |0 {2 |3 |0 0 |3 [2 [0.0% |100.0%[{0.0% |40.0%{60.0% |0.0% [40.0%[60.0% |0.0% [0.0% |60.0% [40.0%
GBR_Scotland CA EBA 5 1312 |0 |1 ]4 [0 (2 |3 |0 [0 |4 [1 [60.0% |40.0% [0.0% |20.0%{80.0% |0.0% [40.0%[60.0% |0.0% [0.0% |80.0% [20.0%
GBR_Scotland N 25)25|0 [14]0 |11]0 [0 |25(8 [2 |15|0 [100.0%|0.0% [56.0% [0.0% [44.0% [0.0% [0.0% [100.0%|32.0%{8.0% |60.0% [0.0%
GRC_Minoan_Lasithi BA 5 1312 |1 |1 |3 |0 0 |5 |1 [0 |4 |0 [60.0% |40.0% [20.0% [20.0%|60.0% [0.0% [0.0% [100.0%|20.0%{0.0% |80.0% [0.0%
GRC_Mycenaean 7 16 |1 {2 |0 |5 |0 {0 |7 |1 [0 |6 |0 [85.7% |14.3% [28.6% [0.0% [71.4% [0.0% [0.0% [100.0%|14.3%{0.0% |85.7% [0.0%
GRC_Peloponnese N 5 14 |1 12 |0 |3 |0 {0 |5 |1 [0 |4 |0 [80.0% |20.0% [40.0% [0.0% [60.0% [0.0% [0.0% [100.0%|20.0%{0.0% |80.0% [0.0%
HRV _BA 6 |5 |1 (2 |1 |3 |0 0 |6 |1 [0 |5 |0 [83.3% |16.7% [33.3% [16.7%[50.0% [0.0% [0.0% [100.0%|16.7%{0.0% |83.3% [0.0%
HRV_Bezdanja¢a BA 11{9 (2 |0 [0 (101 |O (113 |O (8 |O |81.8% [18.2% |0.0% [0.0% |90.9% [9.1% |0.0% |100.0%{27.3%]0.0% [72.7% |0.0%
HRV_IA 8 14 14 |1 |1 16 [0 (2 |6 [0 [0 |7 [1 [50.0% |50.0% [12.5% |12.5%[75.0% |0.0% [25.0%[75.0% |0.0% [0.0% |87.5% [12.5%
HRV_Trogir Byz 5 12 |3 [0 |0 |5 |0 {0 |5 |0 [0 |5 |0 [40.0% |60.0% [0.0% [0.0% [100.0%[0.0% [0.0% [100.0%|0.0% {0.0% |100.0%{0.0%
HUN_Baden LCA 6 |5 |1 (110 |5 |0 0 |6 [0 [0 |6 |0 [83.3% |16.7% [16.7% [0.0% [83.3% [0.0% [0.0% [100.0%|0.0% {0.0% |100.0%{0.0%
HUN_Bell Beaker 8 |3 15 (0 |1 16 |1 {1 |7 [0 [0 |8 |0 [37.5% |62.5% [0.0% [12.5%|75.0% [12.5%|12.5%[87.5% |0.0% [0.0% |100.0%{0.0%
HUN_Langobard Mdv 2716 |21]0 |9 |17{1 [11]16]0 [0 |21|6 [22.2% |77.8% [0.0% |33.3%(63.0% |3.7% [40.7%[59.3% |0.0% [0.0% |77.8% [22.2%
HUN_LBK MN 5 |5 10 2 |0 |3 |0 {0 |5 [0 1 |4 [0 {100.0%|0.0% [40.0% [0.0% [60.0% [0.0% [0.0% [100.0%|0.0% {20.0%|80.0% {0.0%
IND_RoopkundB 7 16 |1 {1 10 |6 [0 1 |6 [3 [0 |4 |0 [85.7% |14.3% [14.3% [0.0% [85.7% [0.0% [14.3%[85.7% |42.9%(0.0% |57.1% [0.0%
IRL_MN.SG 13(13(0 |4 [0 [9 |O |1 [12]4 |1 [8 |0 |100.0%[0.0% |30.8% |0.0% |69.2% [0.0% |7.7% |92.3% [30.8%|7.7% [61.5% |0.0%
IRN_DinkhaTepe BIA A 6 |5 |1 (5 10 |1 |0 0 |6 {4 [0 |2 |0 [83.3% |16.7% [83.3% [0.0% [16.7% [0.0% [0.0% [100.0%|66.7%{0.0% |33.3% [0.0%
IRN_DinkhaTepe BIA B 8 |18 |10 [6 |0 |2 |0 {0 |8 [5 [0 |3 |0 [100.0%|0.0% [75.0% [0.0% [25.0% [0.0% [0.0% [100.0%|62.5%{0.0% |37.5% [0.0%
IRN_Hasanlu_IA 17{15(2 |9 [0 [8 |0 |0 (178 |1 [7 |1 |88.2% [11.8% |52.9% [0.0% |47.1% [0.0% |0.0% |100.0%(47.1%|5.9% [41.2% |5.9%
IRN_Shahr_| Sokhta BA 7 17 10 {6 |0 |1 |0 0 |7 [2 4 |1 |0 [100.0%|0.0% [85.7% [0.0% [14.3% [0.0% [0.0% [100.0%|28.6%(57.1%|14.3% [0.0%
IRN_TepeHissar_ChL 8 |18 |0 [6 |0 |2 [0 0 |8 [5 1 |2 |0 [100.0%|0.0% [75.0% [0.0% [25.0% [0.0% [0.0% [100.0%|62.5%(12.5%|25.0% [0.0%
ISL_Pre_Christian 7 12 |5 |0 |3 |4 [0 (3 |4 [0 [0 |5 [2 [28.6% |71.4% [0.0% |42.9%(57.1% |0.0% [42.9%(57.1% |0.0% [0.0% |71.4% [28.6%
ISR_Canaanite MLBA 7 17 10 [5 |0 |2 |0 {0 |7 [4 {1 |2 |0 [100.0%|0.0% [71.4% [0.0% [28.6% [0.0% [0.0% [100.0%|57.1%{14.3%|28.6% [0.0%
ISR_ChL 7 1512 {2 |1 14 |0 {2 |5 |1 [0 |6 |0 [71.4% |28.6% [28.6% [14.3%|57.1% [0.0% [28.6%[71.4% |14.3%({0.0% |85.7% [0.0%
ITA Imperial.SG 18(14(4 |0 (2 [16]|0 |3 [15]|3 |0 (141 |77.8% [22.2% |0.0% [11.1%|88.9% [0.0% |16.7%|83.3% [16.7%]0.0% [77.8% |5.6%
ITA_LateAntiquity.SG 7 16 |1 (3 |10 |4 |0 {1 |6 [2 [0 |5 |0 [85.7% |14.3% [42.9% [0.0% [57.1% [0.0% [14.3%[85.7% |28.6%(0.0% |71.4% [0.0%
ITA_LateAntiquity oCentralEuropean.SG 5 12 |3 [0 |0 |5 |0 {1 |4 [0 [0 |3 [2 [40.0% |60.0% [0.0% |0.0% [100.0%0.0% [20.0%{80.0% |0.0% [0.0% |60.0% [40.0%
ITA Medieval EarlyModern.SG 14({10({4 |0 (O (140 |0 [14]0 |0 [13]|1 |71.4% [28.6% |0.0% [0.0% |100.0%]0.0% |0.0% |100.0%{0.0% |0.0% [92.9% |7.1%
ITA Medieval EarlyModern_oCentralEuropean.SG|8 |5 |3 [0 |1 [7 |0 |2 |6 |0 [0 |7 [1 |62.5% |37.5% [0.0% [12.5%|87.5% [0.0% |25.0%|75.0% |0.0% [0.0% |87.5% |12.5%
ITA North EarlyMedieval Langobards 13(7 [6 |1 (2 [10|0 |3 [10]|0 |0 [12]|1 |53.8% [46.2% |7.7% |15.4%|76.9% [0.0% |23.1%|76.9% [0.0% |0.0% [92.3% |7.7%
ITA Sardinia_BA_Nuragic 9 19 10 {2 |0 |7 |0 0 |9 |3 [0 |6 [0 [100.0%|0.0% [22.2% [0.0% |77.8% [0.0% [0.0% [100.0%|33.3%{0.0% |66.7% [0.0%
ITA Sardinia_Chalcolithic 5 |5 10 {4 |0 |1 |0 0 |5 |2 [0 |3 |0 [100.0%|0.0% [80.0% [0.0% [20.0% [0.0% [0.0% [100.0%|40.0%{0.0% |60.0% [0.0%
ITA Sardinia_EBA 9 19 10 {6 |0 |3 |0 {0 |9 [4 1 |4 [0 [100.0%|0.0% [66.7% [0.0% [33.3% [0.0% [0.0% [100.0%|44.4%[11.1%|44.4% [0.0%
ITA Sardinia_LateC 5 |5 10 2 |0 |3 |0 {0 |5 [0 [0 |5 |0 [100.0%|0.0% [40.0% [0.0% [60.0% [0.0% [0.0% [100.0%|0.0% {0.0% |100.0%{0.0%
ITA Sardinia_Nuragic BA 8 |18 |10 [2 |0 |6 [0 0 |8 |1 1 |6 [0 [100.0%|0.0% [25.0% [0.0% [75.0% [0.0% [0.0% [100.0%|12.5%(12.5%|75.0% [0.0%
JOR LBA 15({15(0 [11{0 [4 |0 |0 [15]|5 |3 [7 |O |100.0%[0.0% |73.3% |0.0% |26.7% [0.0% |0.0% |100.0%{33.3%]20.0%(46.7% |0.0%
KAZ_ Aktogai MLBA 5 10 |5 |0 |3 |2 [0 (2 |3 |0 [0 |4 |1 [0.0% |100.0%[{0.0% |60.0%[{40.0% |0.0% [40.0%[60.0% |0.0% [0.0% |80.0% [20.0%
KAZ Maitan MLBA_Alakul 7 1314 |0 |1 16 [0 2 |5 |0 [0 |6 |1 [42.9% |57.1% [0.0% |14.3%(85.7% |0.0% [28.6%(71.4% |0.0% [0.0% |85.7% [14.3%
KAZ Zevakinskiy LBA 5 14 |1 (110 |4 |0 0 |5 |0 1 |4 |0 [80.0% |20.0% [20.0% [0.0% [80.0% [0.0% [0.0% [100.0%|0.0% {20.0%|80.0% [0.0%
LBN_IA 6 14 12 [3 |0 |3 |0 0 |6 [2 [0 |4 |0 [66.7% |33.3% [50.0% [0.0% [50.0% [0.0% [0.0% [100.0%|33.3%[{0.0% |66.7% [0.0%
LBN_Rom 5 |5 10 [3 |0 |2 |0 {0 |5 |2 [0 |3 |0 [100.0%|0.0% [60.0% [0.0% [40.0% [0.0% [0.0% [100.0%|40.0%{0.0% |60.0% [0.0%
LTU _EMN_Narva 5 1312 |0 |0 |5 |0 {4 |1 |1 (0 |3 |1 [60.0% |40.0% [0.0% |0.0% [100.0%0.0% [80.0% {20.0% |20.0%[0.0% |60.0% [20.0%
LVA BA 8 1117 (1 1115 |1 (5 |3 |0 [0 |5 |3 [12.5% |87.5% [12.5% |12.5%(62.5% |12.5%(62.5% [37.5% |0.0% [0.0% |62.5% [37.5%
LVA HG 14 ({131 |1 [0 [13]|0 |4 [10]|6 |1 [7 |0 |92.9% [7.1% |7.1% [0.0% |92.9% [0.0% |28.6%|71.4% [42.9%|7.1% [50.0% |0.0%
LVA MN 5 1312 (3 |1 |1 10 {1 |4 {2 [0 |3 |0 [60.0% |40.0% [60.0% [20.0%[20.0% [0.0% [20.0%[80.0% |40.0%{0.0% |60.0% [0.0%
MKD_Anc 9 |5 14 {0 |1 18 [0 {0 |9 [0 [0 |9 |0 [55.6% |44.4% [0.0% [11.1%(88.9% [0.0% [0.0% [100.0%|0.0% {0.0% |100.0%{0.0%
MNE_LBA 7 17 10 |1 |0 |6 [0 0 |7 |0 O |6 |1 [100.0%|0.0% [14.3% |0.0% [85.7% |0.0% [0.0% [100.0%)0.0% [0.0% |85.7% [14.3%
NLD Bell Beaker 6 |1 15 [0 |1 |5 |0 1 |5 |0 [0 |5 |1 [16.7% |83.3% [0.0% |16.7%(83.3% |0.0% [16.7%(83.3% |0.0% [0.0% |83.3% [16.7%
PAK Katelai IA 16({16{0 |9 [0 [7 |0 |0 [16]9 |3 [4 |0 |100.0%[0.0% |56.3% [0.0% |43.8% [0.0% |0.0% |100.0%(56.3%|18.8%[25.0% |0.0%
PAK Loebanr_IA 19(17(2 |14(0 [5 |0 |0 [19]12]|0 [7 |0 |89.5% [10.5% |73.7% |0.0% |26.3% [0.0% |0.0% |100.0%(63.2%)0.0% [36.8% |0.0%
PAK Saidu_Sharif H 9 |18 |1 (5 10 |4 [0 {0 |9 |3 [2 |4 |0 [889% |11.1% [55.6% [0.0% [44.4% [0.0% [0.0% [100.0%|33.3%(22.2%|44.4% [0.0%
PAK_Udegram_IA 9 19 10 {7 |0 |2 |0 0 |9 |2 [0 |7 |0 [100.0%|0.0% [77.8% [0.0% [22.2% [0.0% [0.0% [100.0%|22.2%{0.0% |77.8% [0.0%
POL_BKG 6 16 |10 [3 |0 |3 [0 1 |5 [0 [0 |6 |0 [100.0%|0.0% [50.0% [0.0% [50.0% [0.0% [16.7%[83.3% |0.0% [0.0% |100.0%{0.0%
POL_Koszyce GAC 6 |3 |3 [0 |0 |6 |0 2 |4 [0 [0 |6 |0 [50.0% |50.0% [0.0% [0.0% [100.0%[0.0% [33.3%[66.7% |0.0% [0.0% |100.0%{0.0%
PRT LN C 7 17 10 {3 |0 |4 [0 {0 |7 |3 [0 |3 |1 [100.0%|0.0% [42.9% |0.0% [57.1% |0.0% [0.0% [100.0%|42.9%(0.0% |42.9% [14.3%
ROU_Bodrogkeresztur_ChL 33123]10(10|1 |22|0 (5 |28|6 (2 |24|1 [69.7% |30.3% [30.3% [3.0% [66.7% [0.0% [15.2%(84.8% |18.2%(6.1% |72.7% [3.0%
RUS_Afanasievo 15(14(1 |7 (1 [7 |0 |1 [14]4 |1 [10]|0 |93.3% [6.7% |46.7% |6.7% |46.7% [0.0% |6.7% |93.3% [26.7%|6.7% [66.7% |0.0%
RUS_Krasnoyarsk MLBA 11{2 [9 |0 (4 [7 |0 |6 [5 [1 |0 [8 |2 |18.2% [81.8% |0.0% |36.4%|63.6% |0.0% |54.5%|45.5% [9.1% |0.0% [72.7% |18.2%
RUS_Poltavka 5 |5 10 (3 |0 |2 |0 {0 |5 {4 [0 |1 [0 [100.0%|0.0% [60.0% [0.0% [40.0% [0.0% [0.0% [100.0%|80.0%{0.0% |20.0% [0.0%
RUS_Sintashta MLBA 13(6 (7 |0 (5 (8 |0 |4 [9 |0 |0 [12]1 146.2% [53.8% |0.0% [38.5%|61.5% [0.0% |30.8%169.2% [0.0% ]0.0% [92.3% |7.7%

N
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RUS_Srubnaya 7 (512 |0 |1 |6 [0 |2 [5 |0 |O |7 |O [71.4% [28.6% |0.0% [14.3%|85.7% |0.0% [28.6%[71.4% [0.0% |0.0% [100.0%|0.0%
RUS_Yamnaya Samara EBA 5 (510 ]2 |0 |3 [0 |0 [5 |0 |1 |4 |0 [100.0%]0.0% |40.0% [0.0% |60.0% |0.0% [0.0% [100.0%|0.0% |20.0%[80.0% |0.0%
SRB_lron_Gates HG 25(24]1 |19]0 |6 [0 |0 [25]6 |10]|9 |0 [96.0% [4.0% |76.0% [0.0% |24.0% |0.0% [0.0% [100.0%|24.0%|40.0%[36.0% |0.0%
SWE_Motala HG 5 (2 |3 |1 12 ]2 (0 |4 [11]0 |0 |5 |0 [40.0% [60.0% |20.0% [40.0%|40.0% |0.0% [80.0% [20.0% [0.0% |0.0% [100.0%|0.0%
SYR_Ebla_EMBA 6 (5 |1 ]4 |0 |2 [0 |0 [6 |3 |0 |3 |0 [83.3% [16.7% |66.7% [0.0% |33.3% |0.0% [0.0% [100.0%|50.0%|0.0% [50.0% |0.0%
TUR_Aegean_Mugla_Capalibag Mdv 1219 [3 |2 [0 [10]0 [2 |10f2 |1 [8 |1 |75.0% [25.0% [16.7% |0.0% [83.3% |0.0% |16.7%|83.3% [16.7%|8.3% |66.7% [8.3%
TUR_Aegean_Mugla_Degirmendere_Anc 107 (3 |2 [0 |8 |0 [0 |10f2 |0 [7 |1 ]70.0% [30.0% [20.0% |0.0% [80.0% |0.0% |0.0% |100.0%[20.0%|0.0% |70.0% [10.0%
TUR_Aegean_Mugla_Stratonikeia_Byz 111041 |2 [0 |9 |0 [0 |11f1 |0 [9 |1 |90.9% [9.1% [18.2% |0.0% [81.8% |0.0% |0.0% |100.0%[9.1% [0.0% |81.8% [9.1%
TUR_C_CamlibelTarlasi_ChL 7 (4 1312 10 |5 [0 |1 [6 |0 |1 |6 |0 [57.1% [42.9% |28.6% [0.0% |71.4% |0.0% [14.3%[85.7% [0.0% |14.3%[85.7% |0.0%
TUR_C_Gordion_Anc 5 (312|110 |4 [0 |0 [5 |0 |1 |3 |1 [60.0% [40.0% |20.0% [0.0% |80.0% |0.0% [0.0% [100.0%|0.0% |20.0%[60.0% |20.0%
TUR_E Arslantepe ChL 13)11f2 |6 [0 |7 |0 [1 |12f2 |1 [10]0 |84.6% [154% |46.2% |0.0% [53.8% |0.0% |7.7% |92.3% [15.4%|7.7% |76.9% [0.0%
TUR Hatay Alalakh MLBA 21(19]2 |8 |0 |13[0 |1 [20]4 |4 [13]|0 [90.5% [9.5% |38.1% [0.0% |61.9% |0.0% [4.8% [95.2% [19.0%|19.0%[61.9% |0.0%
TUR_Marmara_Balikesir Byz 6 (4 |2 |0 |2 |4 [0 |2 [4 |2 |0 |4 |0 [66.7% [33.3% |0.0% [33.3%|66.7% |0.0% [33.3%[66.7% [33.3%|0.0% [66.7% |0.0%
TUR_Marmara_Barcin_N 18)15(3 [11f2 |5 |0 [3 |15(7 |1 [10]|0 |83.3% [16.7% [61.1% |11.1%[27.8% |0.0% |16.7%|83.3% [38.9%|5.6% |55.6% [0.0%
TUR Marmara_iznik_Y.kapi Byz 5 (312|110 |4 [0 |0 [5 |0 |O |5 |0 [60.0% [40.0% |20.0% [0.0% |80.0% |0.0% [0.0% [100.0%|0.0% |0.0% [100.0%|0.0%
TUR_SE Kilis MBA 6 (5 |1 ]4 |0 |2 [0 |0 [6 |1 ]2 |3 |0 [83.3% [16.7% |66.7% [0.0% |33.3% |0.0% [0.0% [100.0%|16.7%|33.3%[50.0% |0.0%
TUR_SE Mardin_RomByz 6 (4 ]2 |3 |0 |3 [0 |1 [5 |2 |0 |4 |0 [66.7% [33.3% |50.0% [0.0% |50.0% |0.0% [16.7%[83.3% [33.3%|0.0% [66.7% |0.0%
UKR_N 9 (9 10 |6 |0 |3 [0 |0 [9 |4 ]2 |3 |0 [100.0%|0.0% |66.7% [0.0% |33.3% |0.0% [0.0% [100.0%|44.4%|22.2%[33.3% |0.0%
UZB Dzharkutan1 BA 6 (6 |0 |6 |0 |0 [0 |0 [6 |3 |1 |2 |0 [100.0%]0.0% |100.0%[0.0% |0.0% |0.0% [0.0% [100.0%|50.0%|16.7%[33.3% |0.0%
UZB Sappali_Tepe BA 9 9 {0 |8 |0 |1 [0 |0 f9 |5 |2 |2 |0 [100.0%]0.0% |88.9% [0.0% |11.1% |0.0% [0.0% [100.0%|55.6%|22.2%[22.2% |0.0%

Table S 5 Phenotype distribution in West Eurasian populations with at least 5 individuals.

To get a better picture of phenotype variation in West Eurasia beyond the Southern Arc we
tabulated phenotype distribution (

Table S 5) in all populations of our dataset with at least 5 individuals. We infer the presence
of depigmented phenotypes in the Southern Arc, listing examples of early regional presence
below:

e Blue eyes were present in the Chalcolithic of the Levant (Israel)(72), Neolithic of
Anatolia (Turkey) at Barcin(5) and Chalcolithic at Arslantepe and Camlibel Tarlasi(37), and
Chalcolithic Southeastern Europe (Romania at Bodrogkeresztur).

¢ Blond hair was present in the Neolithic of Anatolia (Turkey) at Barcin(5), Chalcolithic
Southeastern Europe (Romania at Bodrogkeresztur), Chalcolithic of the Levant (Israel)(72), and
a Minoan from Lasithi.(4)

e Pale skin was inferred for Chalcolithic Southeastern Europe (Romania at
Bodrogkeresztur), Iron Age Iran (Hasanlu), Croatia and Bulgaria, and Late Bronze Age
Montenegro.

Did steppe groups possess these traits to a higher frequency than the inhabitants of the
Southern Arc?

Blue eyes were not inferred for all 19 individuals of the Yamnaya cluster examined (Table S
4) and for 1/15 individuals of the Afanasievo culture. They were found at a higher frequency
(~29-55%) at the later Middle-to-Late Bronze Age samples of the Srubnaya, Sintashta cultures
and at Krasnoyarsk in Russia(J, 34, 52, 73, 74) and Kazakhstan (Aktogai and Maitan
Alakul),(52) i.e., populations with elevated Anatolian/European farmer ancestry.(5) They were
also present in Early/Middle Neolithic farmers from Central Europe including the LBK (first
farmers of central Europe) and Globular Amphora culture,(75) and at the highest observed
frequencies in farmers from Scandinavia and the Baltics (EBN Narva in Lithuania(76) and
Motala in Sweden(5, /0, 35)). Similarly, blond hair was inferred for 1/34 individuals of the
combined Yamnaya and Afanasievo cluster, but reached ~14-60% in the aforementioned later
steppe groups. Interestingly, light pigmentation phenotype prevalence was nominally higher in
the Beaker group than in Corded Ware than in the Yamnaya cluster (where as we have seen it
was rare), in reverse relationship to steppe ancestry, and thus inconsistent with the theory that
steppe groups were spreading this set of phenotypes.

As for the category of pale skin that is very limited in samples from the Southern Arc as a
whole (1.7%), it appears to have been rare in all the studied samples in general, exceeding 1/4 in
frequency only in Medieval Germany, Saxons from England, Central European outliers from
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Late Antique Italy, Pre-Christian Icelanders, with the earliest high frequency found in Bronze
Age Latvians at 37.5% (3/8).

Our survey of pigmentation phenotypes is not meant to be a comprehensive treatment of
how these varied in space and time, but we highlight three key observations:

e The modal phenotype of the Southern Arc and West Eurasia was as expected one with
dark hair, eyes, and intermediate skin pigmentation, similar to other Eurasians.

¢ The distinctive depigmentation found in modern groups was not associated with a
particular type of ancestry in the past, as light eyes and hair were found in both West Asia and
Europe, and among early farming, steppe pastoralist, as well as hunter-gatherer groups.

e The frequency of these traits could have been shaped by migration or by selection, but is
more complex than simplistic stories, e.g., of these traits arising due to sexual selection in boreal
hunter-gatherers(77) or spread by steppe Indo-Europeans.(68)

Surveying the history of thought on human pigmentation differences, we can remark that
the ancient writers of the classical world more or less accurately described the average lighter
pigmentation of populations of central/northern Europe and the Eurasian steppe, although they
lacked the statistical vocabulary to express these in relative terms and exaggerated what various
ancient groups (such as the “Celts” or “Scythians”) looked like. Their theory that these
differences were linked to climate was fundamentally flawed, as we know that people with quite
different pigmentation lived in more less similar conditions of e.g., central Europe at the time of
the farmers or the medieval period or the steppe in the Early Bronze Age or the time of the
Scytho-Sarmatians with which they were familiar.

The promulgators of the Aryan myth also started with the present-day distribution of
pigmentation phenotypes and came to a different conclusion: that these were not due to climate
dictating a different phenotype for the cold north and temperate south, but rather of the existence
of a primordial “race” of pale, blond, blue-eyed Proto-Indo-Europeans spreading their languages
together with their phenotypes. Thus, they extrapolated the phenotype of some of their
contemporaries and medieval ancestors backwards in time, postulating that it was a survival from
the remote past that had decreased in frequency as this supposed “race” encountered and
admixed with other populations. On the contrary, our survey of ancient phenotypes suggests that
aspects of this phenotype were distributed in the past among diverse ancestral populations and
did not coincide in any single population except as isolated individuals, and certainly not in any
of the proposed homelands of the Indo-European language family.
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