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Figure 1 Geographic map of Basque Country, showing locations
and radiocarbon dates of periods of occupation of prehistoric sites.

tions can always be interpreted in migrational terms
(Clark and Lindly 1991). Thus, despite the great many
recent theoretical advances in population genetics (Slat-
kin and Hudson 1991; Rogers and Harpending 1992;
Harpending et al. 1993), the possibility of extracting and
characterizing DNA from the remains of prehistoric hu-
mans themselves constitutes a unique and highly valu-
able contribution to the debate on the origin of the ge-
netic diversity of human populations.

In this study we report the frequency of mtDNA hap-
logroups in four prehistoric populations of the Basque
Country that are distributed over different regions of the
Basque area (fig. 1). Here, we will focus on the analysis
of haplogroup V in prehistoric Basque populations; this
will enable us to discuss the recently proposed value of
this haplogroup as a marker for a major Paleolithic ex-
pansion from southwestern Europe (Torroni et al. 1998).

Subjects and Methods

The sample considered in our work is large (121 teeth)
and covers different regions of the Basque Country (fig.
1). Two of the sites—San Juan Ante Portam Latinam
(SJAPL) (Araba) (Etxeberria and Vegas 1988) and Lon-
gar (Nafarroa) (Armendariz and Irigarai 1995)—are lo-
cated in the southern part of the Basque Country,
whereas the others—Pico Ramos (Bizkaia) (Zapata
1995) and Urratxa (Bizkaia) (Muñoz and Berganza
1997)—lie in the Cantabrian fringe. Habitation of these
sites has been chronologically dated as having occurred
between the Neolithic and the Bronze Age. Radiocarbon
dates of the occupation periods, as well as the geographic
location of the prehistoric sites analyzed in this work,
are presented in figure 1.
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Table 1

Sequence of Primers, Length of Each Amplification Fragment and Corresponding Restriction Fragments, and Annealing
Temperature of Each Pair Of Primers

mtDNA SITE

AND PRIMER

876 634.107 Tm
(P)Tj
14.107 Tm20 TD
(i)Tj
.9j
0.722 07TD
(I)Tj
0.336 27 (P)Tj
(I)Tj
59 644.069 Tm
()Tj
59 0 TD
(R)Tj
7.97 0 0 7.97 209.659 644.069.074cr r r r r r A Nr6.376G0 0 5.98(p)Tj
0.j
7.97 0 0 7.97 2H6.422 -1.667 TD
(A40G T23  TD.0 TDR)Tj(bp) TD
6 037 0 (m)654.53 82.988E

u



202 Am. J. Hum. Genet. 65:199–207, 1999

Figure 2 Distribution of frequency (%) of mtDNA haplogroups
detected at three prehistoric sites in the Basque Country: SJAPL
(Araba), Pico Ramos (Bizkaia), and Longar (Nafarroa).

Table 2

Absolute Frequencies of mtDNA Haplogroups Obtained at Four Prehistoric Sites in Basque Country

PREHISTORIC SITE

NO. IN HAPLOGROUP

H I J K U V W T1X Othera

Not
Determined

SJAPL (Araba) ( )n 5 63 23 ) 10 14 11 ) ) 3 ) 2
Pico Ramos (Bizkaia) ( )n 5 24 9 ) 4 4 3 ) ) 4 ) )
Urratxa (Bizkaia) ( )n 5 5 2 ) 1 ) 2 ) ) ) ) )
Longar (Nafarroa) ( )n 5 29 11 ) ) 6 4 ) ) 4 2 2

a Haplotypes not corresponding to any of the nine Caucasian haplogroups described by Torroni et al. (1996).

HaeIII, 9052 HaeII, and 13704 BstNI and by negative
restriction of 8249 AvaII and 12308 HinfI.

Results

We studied mtDNA sequence variation in 121 dental
samples from four prehistoric Basque sites, using RFLP
analysis (Izagirre 1998). The main problem intbl nbIIzprnttD289 0 TD
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Table 3

Frequency of Haplogroup V in Three Samples from Present-Day Basque Population
and in Prehistoric Basque Sample

Sample
Frequencya

(%) Marker Reference

Present-day Basques:
Gipuzkoa:
Gipuzkoa ( )n 5 50 20.0 RFLPs Torroni et al. (1998)
Gipuzkoa ( )n 5 45 11.1 D-loop Bertranpetit et al. (1995)
Bizkaia350tkoa do

99R44 0 TD
(T)Tj
0.5498  TD983T98329261-0. 0 TD
(11.1)Tj
4.498  TD 11.19
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7%–22%/million years (Myr) are being used for the
noncoding region (Pesole et al. 1992; Tamura and Nei
1993; Horai et al. 1995). This wide range of divergence
rates leads to a high degree of variability in estimates of
divergence times; a clear example is the calculation of
the divergence of modern humans from an African an-
cestor, which shows values in the range of 0.2–0.6 Myr
(Penny et al. 1995; Wills 1995; Ruvolo 1996).

Studies based on families (Howell et al. 1996; Parsons
et al. 1997) lead to estimated divergence rates (260%/
Myr [Howell et al. 1996]) much higher than those in-
ferred by reference to the divergence between humans
and chimpanzees. However, although substitution rates
and mutation rates can be equated from a strictly neutral
point of view, selection may play a role, by eliminating
some of those mutations detected in pedigrees, before
such mutations become fixed in the population (Howell
et al. 1996; Howell and Mackey 1997). Therefore, in
evolutionary terms, the figure could be lower. These dis-
crepancies require the analysis of a greater number of
families, which would allow the identification of hot
spots, the estimation of mutation rates for specific nu-
cleotide positions, and the effect of heteroplasmy in both
the appearance and the fixation of new mutants. On the
other hand, it is also important to take into account the
noise produced by high mutation rates, as well as dem-
ographic aspects such as differential migrational models
for men and women, when it comes to establishing the
evolutionary history of genes and populations (Cavalli-
Sforza and Minch 1997).

Therefore, the date of origin of haplogroup V might
be more recent than that proposed by Torroni et al.
(1998), which would account for its absence in ancient
samples and would cast doubt on the idea that these
authors have proposed with regard to the Paleolithic
expansion.

3. The last explanation that could be used to account
for the discrepancy between the described frequency for
haplogroup V in modern Basques and its absence in
prehistoric samples is that immigration of people bearing
haplogroup V occurred !4,000 YBP (i.e., the age of the
youngest site analyzed in the present work [Pico Ramos,
Bizkaia]).

In this regard, a recent hypothesis argues for a process
of replacement to explain the origin of the Basques (Cal-
derón et al. 1998). It suggests that the hunter-gatherers
who lived in what is now the Basque region were re-
placed ∼5,000–5,500 YBP by a small Neolithic group
from the northern Caucasus. However, this population
movement from the Caucasus fails to explain the exis-
tence of haplogroup V in the present-day Basque pop-
ulation, since the frequency of this haplogroup in the
present-day population of the northern Caucasus is 0%
(Torroni et al. 1998). It has been claimed that, after the
Neolithic, subsequent expansions and migrations into
Europe seem to have had only minor genetic impact
(Cavalli-Sforza et al. 1994).

This work proves that direct analysis of the DNA of

ancient samples is a unique and valuable tool for check-
ing the conclusions based on genetic analysis of modern
populations. In light of our results concerning mtDNA
variation in prehistoric Basques, we consider Torroni et
al.’s (1998) hypothesis to be hasty; on the one hand, the
mutation-rate issue demands caution when divergence
times are being estimated; on the other, the samples from
extant populations analyzed up to the present show cer-
tain limitations: for instance, no results are available for
haplogroup V in southwestern France, and, with regard
to the Basque samples from the Iberian Peninsula, fre-
quencies vary within the range of 3.3%–20% (table 3).
Besides, in our opinion, the interpretation of the ar-
chaeological record from a typological point of view
clashes with more-acceptable views of culture as a com-
plex system whose interpretation should be framed in
an ecological perspective. From this point of view, the
“colonization” of the northern environments in Europe
after the climatic amelioration that took place after the
end of the Second Pleniglacial can be better described
as part of a spatially generalized process of niche ex-
pansion that resulted in the settlement of a wide range
of distinct environments.

In light of the presently available data on the distri-
bution of mtDNA haplogroups in extinct and extant
human populations, mutation rates and archa(s)Tj
0.744 0 TD
a(s)Tj
0.744 0 TD
an
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