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PALEOGENOMICS AND ARCHAEOLOGY:
RECENT DEBATES ABOUT THE SPREAD OF STEPPE ANCESTRY
IN WESTERNMOST EUROPE
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The recent development of paleogenetics has had a large impact on much of archaeology. Particularly
surprising has been the discovery of a connection between the Iberian Peninsula and the Eurasian steppes,
an unexpected link between the first stages of metallurgy at opposite ends of Europe. Recent studies of human
remains from Copper and Bronze Age Spain and Portugal have shown a significant presence of genomes of
types geneticists attribute to the Yamnaya culture and historical community. Geneticists had already identified
this genome in central European archaeological contexts. Interpretation of these results has led to controversy
concerning their historical significance and their importance for explaining important cultural changes, such as
the origin of the Bronze Age in Iberia. As a result, many Spanish and Portuguese prehistorians have “discov-
ered” the cultures of the steppes. Their inclusion has broadened and enriched debates concerning Iberian pre-
history. This article reviews recent literature so as to assess the state of play on the contribution of paleogenetics
to Iberian prehistory and to reflect on the impact of the Yamnaya culture’s unexpected burst onto its scene.

Keywords: archaeology, genomic research, radiocarbon chronology, Eurasia, Iberian Peninsula, Chalco-
lithic, Bronze Age, Bell Beakers, steppe ancestry, haplotype YRIB.

HAJIEOTEHOMHUKA U APXEOJIOI'UA:
MNOCIAEJHUE TUCKYCCHH O PACIPOCTPAHEHUN
I'EHOB CTEIIHOI'O ITPOUCXOXJIAEHUA B 3AITATHOU EBPOIIE

X.M. Bucent I'apcusi, M.U. Maptunec HaBappere

HenaBHee pa3BuTHE MajaeoreHETUKH OKa3aio OOJbIIOE BIMSIHUE HA MHOTHE aCleKThI apXeonorud. OaHumM
W3 HHUX, 0OCOOCHHO yAMBUTEIBHBIM, CTAJI0 COCIMHECHUE €BPa3HiCKuX cTeneil ¢ oepuiiCKuM MoayoCcTpoOBOM,
YCTaHOBHUBIIIEE HEOKMJIAHHYIO CBSI3b MEXAY PaHHMMH METaJUIyprHUYe€CKHMMM 3TaraMu OKpauH EBporbl.
HenaBHue wuccriemoBaHMs 4YEIOBEUYECKHX OCTAHKOB M3 MECTOPOXKACHWW DHEONNTa M OpPOH30BOIO BEKa B
Hcnannmn n IlopTyrammu moKa3amy 3HAYUTENBHOE IPHUCYTCTBHE XAapaKTEPHBIX T'€HOMOB T'€HETHYECKHX
TUIIOB, KOTOPbIE TEHETUKN NPUIHCHIBAIOT SIMHOM HCTOPUKO-KYJIBTYpHOI 001IHOCTH. PaHee 3To reHeTHuecKoe
HaclieIue TaKke ObLII0 YCTaHOBJICHO T'eHeTHKaMU B cpefie Hacenenus Llentpansnoii EBponsl. UHTepnperanus
JIAHHBIX PE3yJIbTAaTOB BhI3BaJIa CIIOPHI OTHOCHUTEIBHO HCTOPUYECKOTO 3HAUEHUS ITOTO SIBJIEHUS U €r0 BAXKHOCTH
B OOBSICHEHUHM 0a30BBIX KYJIBTYPHBIX W3MEHEHHUH, OJHUM W3 KOTOPBIX MOXET OBITh CaMO NPOUCXOKIACHHUE
nbepuiickoro OpOH30BOTO Beka. B pesynbrare 3TOi MOJEMUKH MCIIAaHCKHE W TIOPTYTaJIbCKUE WCCIIE0BATENN
JIOUCTOPUYECKOIO BPEMEH «OTKPBUIM» AT €05l CTETHBIE KYJIBTYphl. BKIIIOUeHNE 3TUX KYJIBTYpP B AUCKYCCHIO
[0 BONPOCY O AOMCTOPHYECKOM IEPHONE IMOIyOCTpOBa camo MO cede SBISETCS BeCbMa ILIOJO0TBOPHBIM
pe3yNbTaToM. JTa CTaThs MpeanoiaraeT NpeaAcTaBlIeHe HHPOPMAIMK O COCTOSIHAU 3TOTO BOIIPOCA, HCIIOIb3YS
caMylo TOCIeHIO Oubnuorpaduio, a TaKkKe pPacCMOTPEHHE HEKOTOPBIX BOIPOCOB, OOYCIOBJICHHBIX
HEOXXHU/ITaHHBIM BTOP)KEHHEM IMHOM KynbTypbl Ha 16epuiickuii momyocTpos.

KuroueBble cjioBa: apxeonorus, UCCIEOBAHNSA T€HOMA, PaJHOYIIIEPOAHBIN XPOHOIOTHYECKUN aHaJu3,
EBpasus, IlupeHelckmii IOITyOCTPOB, DHEOJTUT, OpPOH30BBIM BEK, KOJOKOJOBHIHBIC KyOKH, CTEITHOE
MpOUCXOKIeHUE, ramotun YRI1B.

In principle there is no direct connection
between the prehistories of the Iberian Peninsula
and the Eurasian steppes. Until very recently
few prehistorians of Iberia (Antipina, Morales
2005) knew the specific characteristics or terms
that define the culture-historical sequence in the
gigantic eastern extension of the European plain
(Kohl 2007, Chernykh 1992, 2008). This situation
changed unexpectedly because of the synergy
between pharmaceutical and paleogenetic

research (Krause, Pdibo 2016, Lewis-Kraus
2019) that opened opportunities for collaboration
between paleogeneticists and archaeologists
(Morgunova, Turetsky 2019, p. 98-99). Various
articles arising from this collaboration (Allentoft
et al. 2015, Haak et al. 2015) revealed the
significance of a lineage “sharing predominantly
R1b Y chromosomes” (Mathieson et al. 2015,
Armit, Reich 2021) in the configuration of the
genetic map of modern European populations.
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This lineage is “associated with the arrival steppe
migrants in central Europe after 3000 bc” (Olalde
et al. 2018, p. 320, Suppl. Tab. 4). During the 3™
millennium BC these traits would spread rapidly
in central European populations, reaching Iberia
at the end of that millennium (Olalde et al.
2019), a possibility archaeologists had rejected
(Mathieson et al. 2015). This evidence establishes
a direct link between the opposite ends of Europe
that must evaluated and interpreted.

This article is dedicated to our friend S.V.
Kuzminykh, one of the foremost experts on
archaeological record and literature on the
earliest metallurgy of Eurasia (Koreniako 2012,
Gaydukov et al. 2021). Our contribution takes
for granted the historical reality of the occupation
of the steppe zone by pastoralists in the 3™
millennium, considers the historical implications
of the identification in westernmost Europe
of genetic traits associated with these steppe
populations, and reiterates the need for a critical
discussion of this evidence (Vicent Garcia,
Martinez Navarrete 2018).

Palaeogenetics and History

Paleogenetic facts are not, prima facie,
historical facts except insofar as they are
proper archaeological facts. Their historical
interpretation depends on their archaeological
quality. Their importance can only be established
in reference to their context and their spatial and
temporal position. The differences in purpose
and scale that exist between archaeological
and paleogenetic practice make the historical
interpretation of the latter difficult.

The goal of palaeogenetics is to explain the
configuration of human populations in terms of
past demographic events whose echo can be seen
in the patterning that exists today (Mathieson et
al. 2015, p. 500). The most influential work on
the palaeogenetics of western Eurasia is based
on “time transects” that isolate periods of change
by maximizing the temporal and spatial range of
the sample. The resulting data is aggregated into
“populations” that are labeled by terms referring
to archaeological cultures and/or chronological
periods. Inevitably, this creates a false sense
that the two registers are identical or at least
run in parallel (see the criticisms, some of them
self-criticisms, in Calloway 2018, Editorial
2018, Eisenmann et al. 2018). The underlying
problem is that palaeogenetic practice assumes
that archaeological cultures, understood as
units of ethno-cultural identity, are equivalent
to homogenous biological populations (Furholt
2020, p. 23-24). Consequently, it is assumed that
thepalaecogenetic sample of prehistoric individuals

belonging to the same culture-historical entity
allows the corresponding population to be
characterized as a whole, independently of the
specific contexts from which the remains of those
individuals were obtained.

Based on this methodology, historical
interpretations of the genetic changes are
constructed as narratives that refer to the
dynamics (migration, substitution, admixture)
of the biological populations represented by
archaeological cultures. This makes it difficult
to avoid a circular argument. Nevertheless,
only archaeological contextualization of the
palaecogenetic data can establish in what sense
and to what degree the palaeogenetic sample
represents prehistoric populations and its spatial
and temporal distribution is representative of
the historical dynamics of the societies to which
those populations belonged.

Iberia: The archaeological
palaeogenetic data

The work of Olalde et al. (2019) in Iberia
follows the above methodology. The research is
based on a “time transect” of 8000 years (from the
Mesolithic to the Modern Era). This is subdivided
using the traditional archaeological periods
(Mesolithic, Neolithic, Copper Age, Bronze
Age, etc.). The results obtained for the 3 and 2
millennia calBC seem to indicate that the start
of the early Bronze Age (BA) coincides with the
almost complete replacement of autochthonous
male lineages by others of steppe ancestry
(Marshall 2018), although the Y R1b haplotype is
marginally present in Copper Age (CA) contexts
as of 2500 calBC (Fig. 1). This substitution is
much less evident in female lineages (Olalde et
al. 2019, p. 1231).

Obviously these results would transform
our understanding of processes of late
prehistoric prehistory in Iberia. They require an
archaeological critique that focuses on cultural
and chronological assignation of the individuals
in the sample. To assess how representative the
Olalde et al. (2019) sample may be, we have
reviewed the 142 samples dated between 2500
and 900 calBC, that is to say, from the earliest
appearance of the Y R1b haplotype to the latest
sample attributed to BA (Fig. 2: Above, and
Table). Two male individuals were excluded from
the selected sample due to the lack of information
about their Y-Chromosome.

First one must consider the archaeological
quality of the sample. The supplementary
materials (SI 1) for Olalde et al. (2019) show that,
with a few valuable exceptions, these proceed
from old excavations, palimpsests in which it is

record and
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Fig. 1. Distribution of Y haplotypes dated from 2500 to 900 cal BC according to their assigned archaeological phase.
Source: Olalde et al., 2019, Tab. S1.
Puc. 1. Pacnipenenenue Y ramioTunos, qarupoBanHbix ot 2500 g0 900 1eT 10 H.3. B COOTBETCTBUM C X YCTaHOBJICHHOM
apxeosoruueckoii ¢azoit. Mcrounuk: Olalde et al., 2019, Tab. S1.

difficult to establish the specific context of the
human remains, or even finds with no context.
Human remains without associated grave goods
are assigned to an archaeological complex
based on their radiocarbon dates, a circularity
that complicates the definition of the CA/BA
transition.

This makes the quality of the dating series an
important issue. 51 samples (35.9% of the total)
(Fig. 3) have direct radiocarbon dates.

The time brackets of the remaining 91 (64.1%,
Fig. 4) are based on their contexts (stratigraphic
positions, typological associations, etc.) or
on combinations of C14 dates for non-human
organic materials in those contexts. As already
mentioned, these contextual dates are often
problematic.

Olalde et al. (2019, p.1231) take for granted
the conventional 2200 calBC boundary between
CA and BA, but the oldest assigned to BA (28
Castillejo del Bonete) has a 2 range of 2014-
1781 calBC and falls between two samples
assigned to CA (26, 29) (Fig. 3). The other direct
dates for BA are all later than 1900 BC, while
the most recent date from a CA context (29
Camino de las Yeseras) has a 26 range of 1971-
1745 calBC. If one includes the samples that

only have indirect chronological estimates, the
problem is accentuated: 21 samples attributed
to the Copper Age are later than 2200 calBC. In
sum, the direct and indirect dates for the samples
show a great degree of indetermination in the
2200-1990 calBC interval. This undoubtedly is
the result of the low quality of archaeological
cultural assignations. The available data do not
permit an archaeological characterization of the
CA/BA transition, but Olalde et al. nevertheless
treat the boundary in absolute terms, as is usual in
large-scale palacogenetic studies (Furholt 2020,
p. 23-24).

This dichotomous treatment also has direct
consequences for the sampling strategy. Recent
research has shown that CA collective burial
chambers continued to be used in BA (Aranda
Jiménez et al. 2017). If the criterion used to
discriminate between CA and BA is to identify
the latter with burials that are individualized and/
or associated with Beaker elements, the sampling
strategy may have excluded part of the population
from the sample. The Beaker phenomenon
coincides with the appearance of individualized
burial rites, sometimes inside collective burial
chambers, but it does not necessarily imply
individual inhumation. There is great variability
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Fig. 2. Above: Geographical distribution of the 43 archaeological sites with samples dated between 2500 and 900 cal
BC. For each site the table includes its identifcation, full name, and number of samples. Below: Cartographic represen-

tation of the sample size from those sites.
Source: Olalde et al., 2019, Tab. S1.

Puc. 2. Beepxy: ['eorpaduyeckoe pacnpeaencHue 43 apXeoaorniecKuX MaMsITHUKOB C 00pa3amMu, JaTHPYSCMBIMHU OT
2500 1o 900 rr. 10 H. 3. B Tabmuie coaepKuTcs HICHTU(GUKATOP, MTOJIHOC HAMMCHOBAHUE M KOJTMYCCTBO 00PA3IIOB IS
KaxJ10ro namstHuka. Bunsy: Kaprorpaduueckoe n3o0paxeHre BEIOOPKHU ¢ YKa3aHHBIX MTAMSTHHKOB.

Ucrounuk: Olalde et al., 2019, Tab. S1.
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20 cal BC Phase Haploy SITES

1 | R_Date CA_GrH-10072) =7 1 ZHE0-2490 CA 1 Verdelha dos Ruivos, Vialonga, Lisboa
2 | R_Date CA_Beta-416456) 2 2857-2496 CA . El Mirador Cave, Atapuerca, Burgos
3 | R_Date CA_MAMS-25940) £l 2833-2480 CA I2a  Paris Street, Cerdanyola, Barcelona
4 | R_Date CA_Beta-504712) 4 2578-2457 CA - La Vital, Gandia, Valéncia
P 5 2571-2350 CA Rl1b  Paris Street, Cerdanyola, Barcelona
3 | R_Date CA_MAMS-25637) 6 | 25712347 CA  I2a  FlSofillo, Laguardia, Araba
6 | R_Date CA_Beta-299308) & 2568-2346 CA I2a  El Mirador Cave, Atapuerca, Burgos
7 | R_Date CA_Beta-418457) B 2566-2346 CA . Arroyal I, Alfoz de Quintanaduefias, Burgos
8 | R_Date GA_MAMS 25836) 9 | 25622306 CA  Rlb I Hundido, Monasterio de Rodilla, Burgos
9 Dat cslc-1eog) 10 | 2474-2300 CA G2 Paris Street, Cerdanyola, Barcelona

R_Date CA_CS|C- 11 | 24792287 €A . Camino de las Yeseras, San Fernando de Henares,
10| R_Date CA_MAMS-25939) Madrid
11| R_Date CA_Ua{35013) 12 | 24812212 CA  I2a  FlSotillo, Lagnardia, Araba
12| R_Date CA_Beta-299300) 13 2465-2211 CA . Camino de las Yeseras, San Fermando de Henares,

- N Madrid

13| R_Date CA_PSpAMS-2320) 14 | 24612202 ca . Camino de las Yeseras, San Fernando de Henares,
14| R_Date CA_PSUAMS-2120) Madrid

15| R_Date CA_UGA-15805)
16| R_Date CA_UGIA-15904)

15 | 24612209 CA  I2a  Amoyal I, Alfoz de Quintanaduetias, Burgos
16 | 24582206 CA I2a  Arroyal I Alfoz de Quintanaduefias, Burgos

17 | 2457-2206 CA - Galeria da Cisterna, Almonda, Torres Novas,
17| R_Date CA_Oxh-28858) Santarém
18| R_Date CA_MAMS-14857) 18 | 24552200 CA .. Amoyal L, Alfoz de Quintanaduefias, Burgos
19| R_Date CA_Oxp-28857) 19 | 245622001 CA .. (Galeria da Cisterna, Almonda, Torres Novas,
20| R_Date CA_Beta-261524) Santarém
21 Dat Ualas2s 20 | 2460-2145 CA 1 Camino del Moline, Caravaca, Murcia

R_Date CA_U= ) 21 | 23442135 €A . Humanejos, Parla, Madrid

22| R_Date CA_Bela-368293) 22 | 22892050 CA El Portalon Cave, Atapuerca, Burgos

23 | 2287-2044 CA  Rlb  El Hundido, Monasterio de Rodilla, Burgos

24 2280-1984 CA RI1b  Virgazal, Tablada de Rudrén, Burgos

25 | 2271-1984 CA  RIb  Castillejo del Bonete, Teminches, Cindad Real

26 | 2127-1905 CA  G2a Camino de las Yeseras, San Femando de Henares,
Madrid

27 | 21171779 CA .. Cerro de la Encina, Monachil, Granada

28 2014-1781  BA RIb  Castillejo del Bonete, Terrinches, Ciudad Real

29 | 2020-1768 CA I2a  Camino de las Yeseras, San Fernando de Henares,

23| R_Date CA_Beta-492280)
24| R_Date CA_Poz2-45174)

25| R_Date CA_Rome-1687)
26| R_Date CA_Ua{35012)

27| R_Date CA_Beta-230003)
28| R_Date BA_PSUAMS-2077)
29| R_Date CA_Ua|35022)

Madrid
30| R_Date CA_Uar35014) 30 | 197141745 €A . Camino de las Yeseras, San Fernando de Henares,
31| R_Date BA_CNA-1681.1.1) Madrid

31 1920-1753 BA R1b  Coveta del Frare, La Font de la Figuera, Valéncia
32 1879-1683 BA RIb  Humanejos, Parla, Madrid

33 1877-1636 BA - Cerro de la Virgen, Orce, Granada

34 | 1867-1616 BA  Rlb  Valdescusa, Hervias, La Rioja

35 | 1864-1618 BA  RIb  Lloma de Betxi, Paterna, Valéncia

36 | 1750-1618 BA . El Portalon Cave, Atapuerca, Burgos

7 1753-154% BA RIb  Virgazal, Tablada de Rudrén, Burgos

38 | 1742-1546 BA  Rlb  Valdescusa, Hervias, La Rioja

32| R_Date BA_MAMS-32475)
33| R_Date BA_Ua{39403)

34| R_Date BA_Ua{36345)

35| R_Date BA_Beta-185318)
36| R_Date BA_Befp-386385)
17| R_Date BA_Poz-49177)

38| R_Date BA_PSUAMS-3181)

39 1738-1623 BA . Galls Carboners, Mont-ral, Tarragona
39| R_Date BA_PSUAMS-2161) 288 - 40 | 1734-1617 BA  RIb  Cabezo Redondo, Villena, Alacant
40| R_Date BA_Bela-479535) P 41 1729-1531 BA .. Ondarre, Aralar, Gipuzkoa
41| R_pate BA_Beth-350138) | 42 | 1689-1528 BA  Rlb  Valdescusa, Hervias, La Rioja
1l R pat BA'B k. 479536) - 43 | 1689-1528 BA .. Valdescusa, Hervias, La Rioja

2| R_Date BA_Betp = 44 | 16821505 BA  RIb  Covadel Gegant, Sitges, Barcelona
43| R_Date BA_Beta-479534) = 45 | 1660-1454 BA .  ElSotillo, Laguardia, Araba
44| R_Date BA_Po2-83482) R = = 46 1660-1454 BA Ri1b  El Sotillo, Laguardia, Araba
45| R_Date BA_Beth-268311) P 47 | 1630-1497 BA . El Sotillo, Laguardia, Araba
46| R_Date BA_Beta-208312) ol 48 | 1605-1425 BA  RIb  ElSatillo, qugumm, Araba

49 | 1606-1418 BA . Cerro de la Virgen, Orce, Granada
47| R_Dste BA_Bets-200302) e |50 | 14201283 BA .  Tordillos, Aldesseca de Ia Frontera, Salumanca
48| R_Date BA_Betn-200309) — 51 | 14111231 BA  Rlb  El Sofillo, Laguardia, Araba
49| R_Date BA_Ua{39408) A Total _ 51 51 51 51
50| R_Date BA_PSUAMS-2072) G
51| R_Date BA_Beta-289307) O = e
4000 T T o0 B 11 1011

Calibrated date (calBC)

Fig. 3. Calibrations of the 51 “C-dated genetic samples, including their assigned archaeological phases (CA= Copper
Age; BA= Bronze Age) (Source: Olalde et al., 2019, Tab. S1). The number in the column to the left identifes the dates
in the table to the right and in the text. Numbers in red indicate those with haplotype Y R1b. The table also includes the
20 calibration range, the assigned phase, the Y haplotype (absent for female individuals), and the site name. Calibration
used the OxCal v4.4.4 program (Bronk Ramsey, 2021 https://c14.arch.ox.ac.uk/oxcal.html access october 2021); r:5
Atmospheric data from Reimer et al. (2020).

Puc. 3. Kaxubposka 51 narupoBanHbix MeToioM 14C reHeTnueckoro oopasiia, BKIIFoUasi IPUCBOSHHBIC HM
apxeosiornueckue (paspl (CA = mennblii Bek; BA = Oponsossiii Bek) (Mcrounuk: Onanne u ap. 2019, Tadn. S1). Yucno B
cTondIie ciaeBa 0003HAYaeT JaThl B TAONMIIE CIIpaBa U B TeKCTe. KpacHbIM 11BeTOM 0003HaUYEHBI 00pa3Iibl C TalIOTHIIOM
Y R1b. Tabnuia Takke BKIOUACT B ceOs AUANa30H KAIMOPOBKH 26, MPUCBOCHHYIO (ha3y, rarutotuil Y (OTCYTCTBYET y
JIUIT )KCHCKOTO 110J1a) U HAMMEHOBaHHUe NMaMsITHUKA. [t kaarnOpoBKH ucmob3oBaiack mporpamma OxCal v4.4.4 (Bronk
Ramsey, 2021 https://c14.arch.ox.ac.uk/oxcal.html, nara obparenus oktsiops 2021 1.); 1:5 AT™MochepHbIe TaHHBIC 10:
Reimer et al., 2020.
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Fig. 4. Cartographic representation of the proportion of direct and indirect dates for each site selected in this article.
Source: Olalde et al., 2019, Tab. S1.
Puc. 4. Kaprorpadudeckoe nzodpaxeHue 107ei MPsSMbIX U KOCBEHHBIX JATUPOBOK IS KaXKIOTO TaMSITHHKA,
yKa3aHHOTO B AaHHOM ctarke. Mctounuk: Olalde et al., 2019, Tab. S1.

that is hard to systematize (Diaz-del-Rio et al.
2017, Soriano 2021).

One must also consider the spatial aspect of
the sampling. In general, the selection of samples
combines opportunism (the availability of
samples) with an effort to cover areas throughout
Iberia. There are significant gaps, however, in
two regions central to CA and BA development
in Iberia: the classic Argaric of the southeast and
the Guadalquivir drainage, each represented by
just one site, Cabezo Redondo de Villena and
Cerro de la Virgen respectively.

Another important aspect of the sampling
strategy is a degree of regional redundancy.
A substantial proportion of the sites that have
sampled cluster together (Fig. 2: below and table).
As a result, if one of the sites in the cluster has
an early occurrence of the Y R1b haplotype, later
occurrences within the cluster do not represent a
change: they introduce redundancy into the data
set instead of broadening the overall sample

Finally, it is significant that, except for Cueva
de la Paloma on the Cantabrian coast (estimated
age 2500-2200 calBC), the early occurrences of

Y R1b almost are all in the NE quadrant of Iberia.
Castillejo del Bonete is the only site south of the
40" parallel with a direct for a Y R1b individual.
The individuals from Monte da Cabida (Evora)
and Pirulejo (Cordoba) have estimated dates with
a high degree of uncertainty (2200-1700 and
2100-1450 calBC, respectively). If we set these
cases aside and consider only the directly dated
ones, we can conclude that spread of the Y R1b
haplotype beyond NE Iberia occurs after 1950
calBC.

Discussion

We have shown that the archaeological
evidence assembled by Olalde et al. (2019)
suffers from insufficient contextual integrity,
low chronological resolution, potential sampling
biases, and uneven geographic distribution. This
does not invalidate the paleogenetic significance
of the results, but it does limit the possibilities
of interpreting them as history. Even so, one can
discard some interpretative hypotheses and point
to possible directions for future research.

The historical narratives that would explain
the results of large-scale palacogenetic studies
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usually refer to concrete historical events, such
as migrations, and Olalde et al. (2019) is no
exception. According to D. Reich, one of the
co-authors, the substitution of CA male lineages
in Iberia would be explained as follows: “Every
man in Spain was wiped out 4500 years ago
by hostile invaders” (Marshall 2018). This
formulation was picked up by the Spanish and
Portuguese media and gave rise to considerable
controversy. In the end, the publication of the
results doesn’t mention this interpretation and
limits itself to a prudent suspension of judgement
(Olalde et al. 2019, p. 1231).

Indeed, the Iberian archaeological record
shows no sign of the sort of disruption proposed
by Reich or even of the less gruesome “massive
migrations” postulated by Allentoft et al.
(2015) and authors to account for the evidence
in central and eastern Europe. If “migration”
is understood to mean what one can infer from
these interpretations, namely the displacement
of entire social units (not isolated individuals),
one would suppose that the migrants would bring
with them their own material culture and that
this assemblage (like the genetic characteristics
of their skeletal remains) would form part of the
archaeological record of the places they passed
through and of their final destination.

As we hope to have shown in the previous
section, the data provided by Olalde et al 2019
suggests that the process of substitution of male
lineages occurred gradually over the course of
the period 2500-1900 calBC. This coincides
with the Beaker phenomenon, so that one
might suppose that beakers and their associated
paraphernalia are the archaeological marker of
the immigrants with steppe ancestry in Iberia.
There currently exists a certain consensus about
the transcultural and transethnic character of the
Beaker phenomenon (Olalde et al. 2018) as a
vast sphere of interaction and exchange across all
of western Europe. Great Britain (Armit, Reich
2021) is a case with reasonably good evidence
for a Beaker association with ethnocultural
displacements, but as Olalde et al. 2018 note, in
general the elements of the Beaker complex are
added to local archaeological cultures without
replacing them. As we have seen, the spread
of the Y R1b haplotype doesn’t go beyond the
center of Iberia until 1900 calBC. This shows
that the genetic diffusion and the Beaker network
are causally independent (all the more so if one
accepts the date of c. 2750 BC from Portugal
[Cardoso 2014] as the earliest for Beakers in all
of Europe as Olalde et al. 2018, p. 190 consider
to be possible).

The archaeological record for the CA/BA
transition in Iberia does not show invasions from
across the Pyrenees. The transition appears to
have causes that are fundamentally economic
and political (Diaz-del-Rio 2020, 2022), and
are related to changes in metallurgical (Rovira,
Montero 2013, Rovira 2017, Montero-Ruiz
et al. 2021) and agro-pastoral production like
those that occur in the steppes (Antipina,
Morales 2005, Wilkin et al. 2021, Curry 2021).
The reconstructions of the later prehistoric
demography of Iberia using summed calibrated
date probability distributions (Balsera et al. 2015,
Drake et al. 2017) show a great continuity in an
estimated population growth curve that falls
within the confidence limits of natural increase
without any appreciable disruptions.

In conclusion, both the archaeological record
and the palaeogenetic dataseemtobeincompatible
with a migrationist explanation of the genetic
change in Iberia (especially a version as extreme
as Reich’s). The gradual, long-term character of
the spread of steppe ancestry (Fig. 5) seems to
suggest a percolation model of change, where
large-scale outcomes are brought about over the
long term as a result of many, local interchanges
between communities. These local events affect
both the material culture (e.g., Beakers) and the
individual reproductive partners that are the locus
of genetic intercourse. The association of material
and genetic exchanges is compatible with what
we know to be the forms of social reproduction in
segmentary societies where interchange is based
on social values, formalization of alliances, real
and fictive kinship, and so on.

This perspective also may help explain
something that has concerned the geneticists
themselves, namely the “sex bias” in the
processes of genetic change. The intercourse
that, as we postulate, constitutes the actual
basis of genetic change clearly is mediated by
the structure of the kinship system. This acts a
social filter that regulates the outcomes of purely
biostatistical combinations, so that variations in
these systems structure what one observes in the
paleogenetic record. It is plausible, for example,
that exogamous matrilocal groups would be
net exporters of Y chromosomes and viceversa.
Furthermore the possible practice of polygyny
could multiply the gene flow of male linneages.

The processes of genetic change neither
demand nor exclude the long-distance
displacement of migratory individuals. Genes
can flow through relatively immobile populations
as can elements of material culture (in many
cases associated with reproductive intercourse).
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A All datations (Direct and Indirect)
25 Chronological | R1b Other Total
Intervals
Y
20 Haplotype
I Other 2500-2200 4 21 25
- B R1b 16.0% | 84.0% | 100.0%
% 15 2200-1900 6 10 16
O 37.5% | 62.5 100.0%
10 1900-1600 9 3 12
75.0% | 25.0% | 100.0%
s 1600-900 25 | 26
96.2% | 3.8% | 100.0%
0 Total 44 35 79
2500-2200 2200-1900 1900-1500 1600-800 55 7% | 44.3% | 100.0%
Upper limit of Datina Interval (cal BC)
B Only Direct Dations
§ Chronological | RI1b | Other | Total
Y Intervals
6 Haplotype
E Other 2500-2200 2 8 10
£ | Rib 20.0% | 80.0% | 100%
8 ¢ 2200-1900 3 2 5
60.0% | 40.0% | 100%
1900-1600 6 1 7
2 85.7 14.3% | 100%
1600-900 7 0 7
. 100.0% | 0.0% | 100%
2500-2200 2200-1800 1800-1800 1600-000 Total 18 11 29
Upper limit of 2c Dating Interval (cal BC) 62.1% | 37.9% | 100%

Fig. 5. Frequency distribution of Y haplotypes grouped by the most recent date of their respective chronological inter-
vals. The diagrams represent the number of cases in each group. The Y haplotypes are presented in two classes “R1b”

and “Other” (all non-R1b variants). The upper diagram shows all 79 male individuals listed in Olalde et al. (2019, Tab.
S1) directly or indirectly dated in the interval 2500-900 cal BC. The lower diagram shows only the samples directly
dated by "*C. The tables to the right give the data used to make the diagrams together with percentage frequencies for
each time interval and the corresponding marginal totals. Grouping the samples into 300-year intervals (except for the

most recent bracket that shows all cases later than 1600 cal BC) reveals the gradual, staggered progression over time of

the YR1b variant in Iberia.

Puc. 5. Paciipenienenne no yacToTe raryioTUnoB Y, CTPYIIIMPOBAHHBIX IO CaMOil HEJTaBHEH J1aTe UX COOTBETCTBYIOLIMX
XPOHOJIOTMYECKUX UHTEpBaJIOB. Ha cxeme ykazaHO KOJIMYECTBO CAydyaeB AJIs Kax a0 rpymnmsl. ['amotuns Y
TIpeCTaBIeHBI IByMs Kimaccamu «R 1b» u «Ilpoune» (Bce BapuaHThI, Kpome R1b). Ha cxeme BBepxy mpencTaBieHbI
Bce 79 muir My»CcKoTo Tona, mepeunciernsie Omanae u ap. (2019, Tabx. S1), mpsmo wii KOCBEHHO TaTHPOBAHHEBIE
B uHTEpBatie oT 2500 1o 900 rr. 1o H.3. Ha HIKHEH cxeMe IpecTaBIeHbI TOJIFKO 00pasIibl, IPSMO JaTHPOBAHHEIC
meronom “C. B tabnuiax cripaBa nprBe/ICHbI JaHHBIC, HCIIOIb30BaHHbIC TSI IIOCTPOCHHUSI CXEM, A TAKIKE MIPOLICHTHAS
4acToTa JJIsl KaXKI0TO BPEMEHHOTO MHTEPBAJIa M COOTBETCTBYIOIINE MIPE/IeNbHBIC 3HaUeHNUS. | pynmupoBKa 00pa3oB 1Mo
300-1eTHIM WHTEpBaJIaM (32 UCKITIOYCHUEM TTOCIIEAHEH TPYTITEI, B KOTOPOI IPEICTaBICHBI BCEe JaTHPOBKH moke 1600
I. I0 H.3.) IGMOHCTPHPYET MOCTENCHHOE CTYIIeHUaToe pa3BuTHe BapuanTa Y R1b B bepun ¢ Teuenne BpeMeHN.

The impact of this percolation must be understood
in demographic terms (population densities,
growth rates, etc.). From this perspective, under
conditions of very low demographic density
small population units can have a large impact
on genetic drift. This seems to be the case in
Iberia, and perhaps all of western Europe. This
would explain the success of “steppe ancestry”
without having to recur to the deus ex machina

of massive migrations. This perspective presents
new challenges to paleogenetic research: it must
undertake the systematic, intensive studies that
would complement extensive “time transects”
with regional and local approaches that would
clarify the concrete mechanisms of genetic
interchange and the social filters through which
such interchanges must pass. This would require,
of course, close attention to archaeological
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contexts within a
framework.

Conclusions

The evidence in Olalde et al. (2019) show that
beginning in the middle of the 3™ millennium
calBC Iberia entered a process of genetic
homogenization with the rest of Europe. This
is expressed in the growing weight of male
lineages characterized by the Y R1b haplotype,
the so-called “steppe” or “Yamnaya” ancestry.
This begins during the Beaker episode of trans-
regional interaction and culminates in the second
quarter of the 2™ millennium calBC, during the
Bronze Age (Fig. 5). The absence of significant
cultural or demographic disruptions over the
course of this process is an argument in favor of a
percolation model of the entry of foreign genes as
part of normal interchanges between local and/or
regional groups. However, the low archaeological
and chronological resolution of the available
evidence does not permit a clear decision
between the percolation model and the classic
Volkerwanderung narrative that presupposes
the arrival of large populations in successive
migratory waves. This issue can only be addressed
in the future by combining the extensive research
strategies over large spatio-temporal scales
characteristic of most paleogenetic studies with

precise  chronological

a complementary, intensive strategy that will
address the “social filters” (kinship systems,
local exchange networks) and “archaeological
filters” (differential burial practices within and
between communities and their degrees of
archaeological visibility) that control what enters
the paleogenetic record.
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