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Abstract 

One of the main challenges of human population genetics has  
been the reconstruction of the population history of humans at 
different scales, from the origin of the modern humans to the 
history of specific groups. In all cases information from other 
historical sciences (including archaeology, linguistics and physical 
anthropology) should match in the unique frame of population 
history. Cavalli-Sforza, had a pioneering role in defining the problem 
and putting together a database of classical genetic markers and 
statistical methods to make the genetic approach of high relevance. 
One of the problems studied refers to the Basque population, 
establishing its distinctiveness and “origin”. As in many other 
settings, research in the area in the last few decades has flourished 
by adding much DNA information and statistical analysis to 
corroborate or correct the initial hypotheses. In the case of the 
Basques, the differentiation without strong external genetic 
influences has been confirmed as due to isolation, and instead of 
being pre-Neolithic, it is currently dated to the Iron Age, only some 
2,500 year ago.  

Based on: “Bertranpetit J, Cavalli-Sforza LL. A genetic reconstruction 
of the history of the population of the Iberian Peninsula. Ann Hum 
Genet 1991; 55:51-67.” 

Keywords: population history; basques; Iberian Peninsula; classical 
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Introduction 

The publication of the volume “The History and Geography of Human 
Genes” by Cavalli-Sforza, Menozzi and Piazza in 1994 [1] was a landmark 
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for a whole new discipline: the application of population genetics to 
the reconstruction of the evolutionary history of human populations. 
The scope was global, a reconstruction of the past from the origins of 
anatomically modern human to the peopling of the continents, and 
even of specific regions. The analysis reached microscale when the 
historical questions were relevant enough and, of course, if genetic 
data were available. The main novelty of Cavalli-Sforza, Menozzi and 
Piazza's approach was that evidence from different disciplines, 
historical sciences, physical anthropology, and linguistics was used 
both to generate hypotheses testable at the genetic level, and to 
interpret the results of those tests. The basic chain of events that 
matters in this reconstruction of the past is the demographic history of 
human populations, a history of people, retrieved through their genes, 
and thus of births, reproduction and deaths. In turn, these individual 
processes may lead to population growth or decrease, migration and 
admixture with recipient populations, patterns of mating, be it through 
social practices or not, and patterns of reproduction, for which both 
the average number of children and the differences among couples 
matter. In fact, by studying patterns of allele frequencies one obtains 
valuable insights into the demographic history of human populations. 
Traditionally, the analysis focused on modern human populations, 
from which we can retrieve the genetic (or nowadays genomic) 
information; however, in the last years the expansion of ancient DNA 
techniques has made available a huge amount of genotypes and 
sequences of archaeological samples, that may go back from a few 
years ago to fossils hundreds of thousands of years old. 

In a sense, starting from the book by Cavalli-Sforza and colleagues,  
our duty during these years has been to develop new genetics and 
statistical analyses in order to enhance, confirm, and correct  
Cavalli-Sforza’s work. 

Genes and Historical Sciences 

The main questions that genetics can help address have to do with the 
prehistorical and historical events causing the main social shifts in 
certain populations. No doubt cultural changes are at the base of the 
main economic changes, which in turn have a strong influence  
upon demography. However, archaeological data have little power to 
discriminate between changes occurring only at the cultural level  
(e.g., transmission of a new technology from one population to 
another) and changes entailing demographic processes (e.g., diffusion 
of a new technology through migration of the people who possessed 
that technology). 

The case of the Neolithic transition is the clearest documented case of 
the demographic impact of a cultural or economic shift in prehistory. 
Moving from food collection to food production forever changed how 
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humans live, eat, and interact, paving the way for modern civilization 
([2]; see also Barbujani’s contribution in this issue). Now we have even 
been able to recognize the immunological shift that the cultural 
change had on our genome in responding to a new set of infectious 
diseases from the proximity to domestic animals [3]. One of the main 
methodological problems is that most genetic evidence of population 
differentiation is extremely difficult to fit into a temporal framework. 
Only under very strict theoretical models can we, for example, 
calculate an age for a differentiation process due to isolation between 
two populations (i.e., by drift). Theory shows that drift is strongly 
dependent on population size; thus, the smaller the population, the 
faster the process of population divergence [4]. This is the reason why 
ancient events, when population sizes of human populations were 
small, were likely to have left a profound footprint in the genetic 
differentiation of human populations. 

As was written in a rather poetical way, after stating that “the few 
demographic pieces of information taken from historical sources and 
compared with linguistic records support the hypothesis that the 
genetic structure of Italy still reflects the ethnic stratification of pre-
Roman times” Piazza et al. (1988) [5] concluded their paper with: “Just 
as we see the light of the stars coming to us thousands of years after 
its time of origin, in the same way the genetic structure of 
contemporary Italy reflects the history of our distant past as if it had 
lain frozen for centuries”. 

Thus as a parti pris in the human population genetic analyses it has 
been assumed that the oldest demographic events are those that are 
more likely to have profoundly altered the human genetic landscape 
and thus the differences we find today have been interpreted as very 
old events in population history. But it is impossible to infer an exact 
date from genetic information about modern people; the ancient DNA 
studies have been essential on giving an evidence of the time frame. 
We will come back to this point while discussing the time depth of the 
Basque differentiation. 

Genes and Languages 

The linguistic differentiation in humans is a fantastic process in which 
similarities among languages have been used to recognize similarities 
interpreted as coming from a common language spoken in the past 
and having differentiated. This analysis has been able to recognize 
linguistic families (like Indo-European) or linguistics isolates (like 
Basque). To put a temporal framework has been (and still is) a matter 
of much debate, although recently the application of phylogenetic 
methods has created a quite accurate framework in the case of the 
Indo-European language family [6]. The main point to consider here is 
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which social structure and which social changes may be at the basis of 
the rate of language change and language replacement.  

It is of special interest to understand the spread of a specific language 
family as a diversification pattern after an expansion (and usually, 
extinction) of a previously spoken language. Why some languages last 
over centuries and others do not is also an interesting question.  

Genes and Physical Anthropology 

The study of human differentiation in morphology, including the 
classification of people into what were called ‘races’, has been 
controversial in the reconstruction of human evolutionary history. The 
main problem with approaches based on morphological traits has 
been the difficulty of applying phylogenetic analyses to them [7]. In 
fact, morphology has mostly been used for taxonomic purposes 
without an underlying evolutionary base. The main problem is the lack 
of an evolutionary clock for morphological changes, with some traits 
evolving faster and others slower because of differences in selective 
pressures. When a phylogenetic approach has been forced onto 
morphological analyses, the results varied depending on the traits 
used and the statistical tools. Variations in morphological traits 
undoubtedly contain important information, but cannot be used as 
drivers of hypotheses. Moreover morphological variation is of interest 
on a global or very wide scale, but not within continents. 

Seminal Papers on the Origin of Basques 

Similar to the way Cavalli-Sforza analyzed populations at a worldwide 
scale, many scientists have focused on small-scale analyses, be it for a 
geographic area or for ethnically interesting groups. In 1991 Luca 
Cavalli-Sforza and I published a paper on the reconstruction of the 
population history of the Iberian Peninsula [8] that was later extended 
to the Pyrenees [9] and southwest Europe [10]. This can be considered 
the first paper using genetic data for many loci to unravel the 
population history of the Basques. Others authors had published 
papers using one or a few genetic markers. There is no doubt that 
Mourant’s early work [11] on the ABO blood groups paved the ground, 
by proposing that “the Basques are a relict population which at least in 
Spain has suffered no significant admixture of elements akin to the 
general western European population”. Later, with members of his 
team, the same author recognized the strong differentiation of 
Basques for the Rh alleles [12], adding support to his proposal. 

Other authors had realized that the genetic differences in the known 
blood groups of Basques compared to neighboring populations 
suggested some specificity in the population history. In fact, in 
Bertranpetit and Cavalli-Sforza’s (1991) paper [8], we turned the 
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question upside down by asking: “Is the singularity of Basques going 
to be confirmed if we take a wider geographic area and use as many 
genetic markers as were available?” The work consisted of collecting 
allele frequencies for 20 genetic systems with 54 alleles (34 of which 
independent) in a total of 635 population studies of the Iberian 
Peninsula (Spain and Portugal). For each allele, we used a smoothing 
technique to calculate frequencies for the nodes of a grid and principal 
component analysis was applied to the complete data matrix. The 
main point of this work was that Basque differentiation clearly popped 
up strongly among neighboring populations and (no surprise) blood 
groups ABO and Rh had a strong correlation with the first principal 
component, which accounted for 27.1% of the total variation. Thus, the 
Basque region held a very strong signal of differentiation in the 
Iberian Peninsula and in a wider European framework (Figure 1). 

 

Figure 1 Results of principal component analysis of classical genetic 
markers in the Iberian Peninsula (in two different views) and extended 
with France, with the first PC as a third dimension. In both cases the 
singularity of Basques is evident [8,10]. 

The interpretation of the signal was straightforward, based on 
prehistory and linguistics: the Basque differentiation was the remnant 
of a pre-Neolithic differentiation. As we have discussed, the genetic 
data do not come with a credible time frame, and hence that 
interpretation had to be based on other fields. We concluded that 
within the European context, in which the model of a Neolithic wave of 
advance was gaining support, it seemed adequate to postulate a  
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pre-Neolithic hypothesis of the origin of the Basque population. 
Accordingly, it was logical to assume that the Basques’ ancestors were 
already somewhat differentiated in pre-Neolithic times and that the 
Neolithic wave had less impact than in neighboring populations. In 
fact, in the Basque region there has been a delay in absorbing most of 
the cultural innovations, which could have led to a cultural absorption 
without the population replacement of most of Europe. There has 
been a durable continuation of special cultural aspects, mainly the 
language, which are of unquestionable antiquity. 

Criticisms of Classical Papers 

From today’s vantage point, it is interesting to look back to what we 
learned from the classical genetic studies of population history. 

Genetic markers, type and number. Genetic studies with classical genetic 
markers have been long questioned because functionally relevant 
markers may be subject to the action of natural selection; as a 
consequence, their geographic distribution may not reflect population 
history, but rather adaptation. The classical response to this objection 
was that selection would have been acting in different ways for 
different gene variants and thus, its effect could be compensated by 
the analysis of many markers. Nonetheless, it is really impossible to 
rule out that selection has played a role in determining spatial patterns 
of genetic variation. In addition, the number of markers could not 
increase beyond the discovery of protein variants, and thus was 
somewhat limited. Other kinds of genetic markers, in much higher 
numbers and with clear neutrality had to be uncovered, and the 
technique of high-throughput DNA sequencing would provide  
the solution.  

Population sampling. For classical genetic markers, different researchers 
typed different polymorphisms in different populations. A more 
general way of typing the same set of markers in the same populations 
was needed. 

Statistical methods, PCA and interpolation. The use of principal 
component analysis (PCA) was the primary tool used to extract the 
maximum amount of information from the genetic variations observed 
in many different alleles. This method applied to sets of allele 
frequencies for a set of populations, was fundamental in the initial 
interpretation of the geography of genetic data. Nonetheless, the 
method has been criticized [13], mainly because the geographical 
structure in the data does not necessarily mean that there has been 
migration. With the advent of SNP (single-nucleotide polymorphism) 
technologies the use of PCA has flourished more than before, as it 
certainly is efficient in summarizing genomic information, using it  
for individuals instead of populations, and projecting them on a  
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2-dimensional plot. To have a direct plot of individuals with the spread 
of variation has been the key to the recent success of in-depth  
genetic analyses. 

Was There Room for a Gene Genealogy Approach? 
Uniparental Markers 

To solve the problems of using classical genetic markers for 
population history inference, a new window was opened with the 
possibility of analyzing regions of the human genome that do not 
recombine; the main advantage of this technique is that all existing 
variations were produced by mutations on the same DNA molecule. 
This approach became possible as human population genetics was 
embracing a molecular view through a direct interrogation of the DNA 
sequence by the tedious manual Sanger sequencing technique. Two 
elements of the human genome were known not to recombine: the 
mitochondrial genome (mtDNA), which is maternally transmitted and 
the paternally transmitted NRY (non-recombinant fraction of the 
human Y chromosome, 95% of its length). In both cases, the initial 
technical capabilities did not allow full analysis of these regions. Only 
subsets could be tackled: 360 to 1,000 bp of the mtDNA control region 
(full analysis of the 16,569-bp mtDNA became routine in the early 
2010s) and a few to >50 pre-ascertained SNPs plus 10-20 STRs for the 
NRY, extended to ~9 Mb of sequence by the late 2010s.  

The analysis of mtDNA variation has many advantages, both 
experimentally (large number of molecules, short length, regions with 
varying amount of diversity, higher mutation rate than the nuclear 
genome, etc.) and at the level of bioinformatics analysis, especially for 
the possibility of applying a gene genealogy approach. In that method, 
starting from a set of sequence variants, one reconstructs the whole 
evolutionary tree, including the reconstruction of ancestral, extinct, 
sequences. Most importantly, trees offer an estimate of the moment in 
which mutations occurred (with large confidence intervals) even if this 
becomes computationally very complex, when there is a large amount 
of data. Comprehensive trees are now available, showing all but the 
shallowest branches in mtDNA (http://www.phylotree.org, [14]) and Y-
chromosome ([15]; tree in Figure 1) genealogies. 

But it also has some problems. The mtDNA and NRY are just two 
genetic loci, which are strongly affected by drift, and maybe by 
selection, and are a small and biased sample from which to derive 
general conclusions at a population history level. The age of the nodes 
of the gene genealogy were taken as references for age of the 
populations, which often happened long before any demographically 
relevant event, such as a population expansion. Mutation ages and the 
ages of such expansions are rarely the same [16]. Thus, while interest 
in population genetics of non-recombining genome regions is 
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undeniable, their application was marred by many instances of over-
interpretation. An additional issue lies in the reification of the deeper 
branches of the genealogies, the so-called haplogroups, which were 
often depicted as if they were autonomous evolutionary entities 
supplanting the actual populations [17]. The discussion of the 
presence or frequency of particular haplogroups in the Basques lies 
beyond the scope of this article and would not enrich the discussion.  

Studies on uniparental marker diversity in the Basques are abundant, 
and they have described Basques as wholly European. Sub-branches 
other than the core European variation are absent in Basques, while 
other sub-branches are found at high frequencies, some with clear 
signs of having differentiated in situ. Nonetheless the conclusions of 
several studies have been driven by the enduring hypothesis of the 
persistence of a pre-Neolithic background in the people from  
Basque country. Only a seminal and a more modern study will be 
discussed here. 

The initial study on mtDNA [18] pointed to a remarkable homogeneity 
of the Basques, with minor differences relative to other European 
populations, suggesting a strong founder effect, and concluded that 
“although classical markers, such as blood groups and protein 
polymorphisms, clearly separate the Basques (and the Sardinians) 
from other European populations, this distinctiveness was not found 
using mtDNA”. The ‘haplogroup’ approach opened the field to other 
population interpretations, many of which turned out to be inaccurate 
(see Barbujani in this issue). For example, Cardoso et al, (2013) [19] 
interpreting the haplogroups as “Paleolithic” or “Neolithic” conclude 
that “these findings provide robust evidence of a partial genetic 
continuity between contemporary autochthonous populations from 
the Franco-Cantabrian region, specifically the Basques, and 
Paleolithic/Mesolithic hunter-gatherer groups…further supporting the 
notion of a predominant Paleolithic genetic substrate in extant 
European populations”. Several other papers have proposed similar 
conclusions although the data were compatible with other 
interpretations. 

The first study on the Y-chromosomes of Basques from a population 
history view [20] revealed a low Y-chromosome diversity in Basques 
within the European diversity landscape, which the authors attribute to 
a low effective population size maintained through generations. They 
recognized that some Y-chromosome lineages in modern Basques 
originated in pre-Neolithic times and have been evolving since then. 
These results were compatible with the general view of a partially 
ancient background with later migrations and strong drift. Recent 
studies on Y-chromosomes ([21]and references therein) “support the 
hypothesis that during the Bronze Age a dispersal of individuals 
occurred that led to the replacement of the Paleolithic/Neolithic Y-
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chromosome composition in Western Europe by Indo-European R-S116 
lineages.” The interesting point here is that the time of replacement was 
more recent than previously proposed and this is the main conclusion of 
the ancient DNA study [22] discussed below. Thus two independent 
studies converge in indicating that the genetic features of Basques took 
shape more recently than commonly assumed. 

Enormously Increasing the Number of Markers 

The development of molecular biology technologies allowed a more 
direct examination of DNA sequences, and the list of genetic markers 
all along the genome increased. Some studies analyzed the Basque 
population using Alu insertions and STRs (still of wide use in forensics). 
They are mainly of historical interest. 

SNPs were, and still are, a very powerful tool as genetic markers. A 
seminal paper [23] analyzed 144 SNPs in Basque DNA samples from 
France and Spain, as well as from northern and southern Spain and 
North Africa. They found no genetic differences between Basques and 
non-Basques, which was a surprising result--but the number of SNPs 
was low. When the availability of SNP arrays made the large-scale 
interrogation of SNPs possible, a new era of research was opened in 
the field. Hundreds of thousands of biallelic markers could be 
screened in a single experiment, most of them clearly neutral, allowing 
giant steps forward in the genetic description of populations. In an 
initial study of Basques [24], instead of typing individuals, pools of DNA 
of 30 individuals for each of the ten populations studied were 
considered. Results were clear and the “analysis showed that, when a 
genome-wide perspective is applied, Basques are not particularly 
differentiated from other Iberian populations”. 

Soon, another paper in the same journal [25] found contradictory 
results: “we present the first high-throughput analysis including 
Basques from Spanish and French provinces, and show that all 
Basques constitute a homogeneous group that can be clearly 
differentiated from other European populations”. The divergence 
between the two studies, as seen with many more studies done since 
then, were likely due to the pooling method of the samples used in the 
first study and the Basque genetic differentiation has been fully 
confirmed in whole genome approaches. 

In a wide SNP analysis of 1413 individuals from across Spain, [26], 
described historical events as the main drivers of genetic 
differentiation, with a clear genetic impact of population movements 
associated with both the Muslim conquest and the subsequent 
Reconquista. The distant past and the Basque differentiation was not 
specifically discussed. But even with these ample sets of markers, 
analyses were not able to produce a detailed view of the past origins 
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of the population. It was necessary to resort to ancient DNA studies, to 
be able to describe genetic diversity in multiple prehistoric and historic 
time periods. We are not going to report the studies of ancient 
uniparental markers, as they have not provided a clear enough picture 
of the past population history. 

The Power of Ancient DNA Studies in the Basque Controversy 

The capability of extracting and sequencing ancient DNA has been a 
major step forward. It took long time to fully develop these 
methodologies, mainly due to technical difficulties associated with the 
DNA extraction, PCR amplification, postmortem DNA damage and 
contamination [27]. With the advent of new sequencing techniques, 
methods for the study of DNA in ancient samples have become more 
standardized and usable by a wider set of scientists [28]. Two main 
approaches have been competing, based respectively on obtaining 
whole genome sequences from the old remains, or on typing a set of 
pre-defined SNPs through what came to be called hybridization 
capture [29, 30]. 

The two methods have pros and cons. From a purely scientific point of 
view, whole genome sequencing is the best option, as in principle this will 
provide all the available information. However, the enormous cost and 
difficulties in obtaining them due to contamination and degradation has 
made other, more limited approaches, technically and economically 
preferable. Despite recognizing the possible ascertainment bias in the 
SNPs chosen and the impossibility of analyzing rare variants, 
hybridization capture is the technique that has allowed, in a short period 
of time, the acquisition of genetic data from thousands of ancient DNA 
samples with more to come from old remains. 

In the study of Basques, ancient DNA entered the scene with analyses 
of mtDNA ([31]and several later papers) followed by whole genome 
sequencing of Neolithic Atapuerca [32] with inconclusive results 
suggesting that Basques and their language may have been linked to 
the spread of agriculture during the Neolithic. The main results came 
from a large study of the Iberian Peninsula mainly done in the lab of 
David Reich at Harvard [22], with data from 400 individuals covering 
around 8000 years, from Mesolithic till recent historical times. This 
study clearly showed that the Basque genetic substratum was not as 
ancient as previously postulated, but it did confirm the Basques’ 
genetic isolation since the Bronze Age, ~ 2200-900 BCE. As seen in 
Figure 2, all populations in the Iberian Peninsula shared a similar 
population history until then, with first, the Paleolithic ancestry related 
to the central European hunter-gatherers; second, a very strong 
influence of the Neolithic wave of advance, as postulated by Cavalli-
Sforza; and third, a central European steppe-related ancestry, also 
referred as the Yamnaya culture, in the Bronze Age. This last 
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population movement into Iberia likely correlated with the introduction 
of the Urnfield tradition and the Indo-European languages to the 
region. In Iberia several populations did not adopt an Indo-European 
language, including the later Iberian cultural groups and what we now 
call Basque groups; only the latter preserved that language with the 
spread of Latin and Romance languages at the turn of the era. After 
this mix, the resulting population had an estimated 40% of steppe-
related ancestry and 60% of what already existed. This is the common 
genetic substrate of all the peoples of the Iberian Peninsula, including 
the Basques. Later, Basques remained isolated from the gene flow 
processes that had a strong influence on the rest of the Iberian 
Peninsula, with influences of the Roman expansion and the Muslim 
conquest (Figure 2).  

 

Figure 2 Schematic representation of the migratory events in the Iberian Peninsula over the last 
8,000 years, specifically delineating the Basque region. Modified from an original provided to the 
author by Dr Olalde, following [22].  

Whole Genome Sequencing of the Present Population 

These findings and interpretations have been confirmed at the whole 
genome level for the extant population, including a microgeographical 
analysis of the Basque country (Flores-Bello et al., 2020). In the largest 
study carried out to date, with DNA samples from almost 2,000 current 
and ancient individuals and with DNA of 190 people whose four 
grandparents were born in the same area, the genetic uniqueness of 
the Basques in Europe has been confirmed. More to the point, this 
uniqueness is not due to an extraordinary origin, but simply to greater 
isolation since the Iron Age, some 2,500 years ago.  
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This study clearly confirmed that Basques were not simply a 
continuation of the hunter-gatherers of pre-Neolithic times nor of 
Neolithic times, but of the most recent Iron Age populations. The 
analysis performed at a microgeographical level showed a correlation 
between the historical geographic distribution of Euskara (the Basque 
language) and the genetic heterogeneity detected nowadays in the 
area. This suggests that language could have acted as a cultural 
barrier that facilitated the isolation of the Basques since the Iron Age, 
for example during Roman or Muslim rule. The preservation of these 
genetic characteristics can be seen as the modeled influence of Iron 
Age ancestry in southwestern Europe, where it had a strong 
correlation with the Basque area (Figure 3). Thus the genetic specificity 
of the Basques can be viewed as a peak in what is the present Basque 
country with clines into the southwest and the northeast (shown in 
different colors in Figure 4). 

 

Figure 3 Modeled influence of the Iron Age-related ancestry in SW 
Europe, where it had a strong correlation with the Basque area. 
Original provided to the author by Dr. Flores-Bello [33].  
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Figure 4 Artistic representation of the genetic structure in the historically 
Basque-speaking territory, with green symbolizing Basque ancestry and 
blue and red, the mixture with the surrounding populations. Drawing by 
André Flores-Bello, kindly offered for publication.  

Conclusions 

Luca Cavalli-Sforza has had a unique influence on the field of human 
population genetics. Many of his ideas that nowadays are considered 
mainstream, were still in their infancy or did not exist thirty years ago. 
They include very general topics, such as the basics of how genetics 
can recover human (demographic) history or the recognition and 
measure of the factors underlying genetic differences among 
populations. It is fair to give credit mainly to him for the 
multidisciplinary approach to the study of human evolution, using data 
and concepts from genetics, demography, anthropology, archaeology, 
and linguistics. Cavalli-Sforza developed his multidisciplinary view 
thanks to a deep knowledge of all aspects of population genetics, 
including many new developments both in molecular and biostatistical 
techniques. One key aspect was the importance of using phylogenetic 
trees to understand genetic variation, as can be seen in Figure 5, a 
picture of a paper tablecloth that we had in the cafeteria during a 
working lunch and in which he depicted the main points of our 
conversation in 1990. 
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Figure 5 Paper tablecloth with the discussion points drawn and written 
by Cavalli-Sforza in 1990.  Kept and pictured by the author. 

When the book he would call “librone” was published [1], many 
researchers (including myself) realized that a new area was coming, 
expanding the genetic markers used, increasing sampling populations 
and employing sophisticated methods to test his proposals, correct them 
and extend them based on new findings. This has been the case for the 
genetic singularity of the Basques and its interpretation in terms of 
population history in relation to cultural events. During the thirty years 
after the seminal papers on the Basque singularity and our collaborative 
paper on the study of classical genetic markers, many relevant works 
have been published. The main picture of Basque genetic singularity has 
not changed (in spite of a few papers that claimed it did not exist), with 
drift and isolation still considered the main producers of their 
differentiation. What has changed lately is the exact placement in time of 
the demographic processes leading to the Basques’ isolation not in pre-
Neolithic times, but 2,500 years ago in the Iron Age. 
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