










confidence limits of 11,260–31,700 years. Other ex-
amples shown in Table 2 yield similarly pre-
Neolithic estimates for the allele ages.

It can be argued that sample sizes analyzed so
far are responsible for the nondetection of at least
some of the alleged Basque-specific alleles in other
world populations. Although this can hold true for
some of them, many alleles observed twice have
only been detected in a specific Basque subpopula-
tion. On the other hand, one should expect alleles
with a high frequency to be observed at least once in
some other world population sample if they repre-
sent common ancestral alleles.

Calculated allele ages are likely to represent
minimum ages, as we cannot ascertain if other
closely related alleles, population specific or not, are
derived from the allele under consideration or from
other alleles observed in other populations. If the
latter holds true, our inferences are not affected; if
the former, these alleles would be part of the same
lineage, and in discarding them we are not taking
into account their frequency, thus producing
younger estimates of the population age.

DISCUSSION

Although the Upper Paleolithic period offers a num-
ber of archaeological sites in the Basque Country, all
of them in caves, the anthropological reconstruc-
tion of the local ethnogenic processes suffers from a
scarcity and fragmentation of human paleontologi-
cal remains (de la Rua 1995 and references therein).
In this scenario, the analysis of genetic polymor-
phisms in the extant Basque (and world) population
stands as a useful and complementary approach to
unveil our links to the past.

As regards our more distant past, the compari-
son of the classical heterozygosity values to the in-
trapopulational averaged diversity values (Table 1)

shows clearly that although most of the non-African
populations have acquired high levels of diversity,
this is mainly associated with mutations occurring
in the hypervariable 38 end that have generated a
huge number of closely related alleles. This in prin-
ciple would agree with the accumulation of diver-
sity after an expansion event, in which genetic traits
associated with low mutation rates show less post-
expansion diversity compared to traits with higher
mutation rates (Relethford 1997). Africans, on the
other hand, despite showing similar heterozygosity
values to Europeans, have a higher intrapopula-
tional averaged allele dissimilarity (Table 1), reflect-
ing a higher degree of slower-evolving, older diver-
sity. This is consistent with African populations
evolving for longer times and/or with greater long-
term effective population sizes.

This study points to a European affiliation for
the Basques. Nonetheless, the observation that a sig-
nificant proportion of apparently Basque-specific al-
leles can be dated back to post-Aurignacian indi-
cates a continuity of this population from prehis-
toric times several thousand years after the arrival of
modern Homo sapiens in Europe, to the present day.

Archeological data suggest that the expansion
of typically Aurignacian technology [attributed spe-
cifically to modern H. sapiens and most likely origi-
nating in the Middle East ∼100 thousand years ago
(kya)] into Europe, and the dispersal of the associ-
ated populations, could be linked to an East–West
cline. However, strong evidence indicates that Au-
rignacian was already present in Northwestern and
Northeastern Spain at least by 40 kya, earlier than in
Southwestern France (∼35 kya); here, it coexisted for
several thousand years with the typical Neander-
thal-associated Chatelperronian culture, which pen-
etrated for a short distance into the Pyrenees and
adjacent Northern Spain (Mellars 1992). Similarly,
late Mousterian (Neanderthal) also coexists in some

Table 2. Estimated Ages for Some Basque-Specific Alleles

Alleles
No. of

copies each
Age

(years)
Confidence

interval

t8.39, t8.56, t10.23, t11.43, t11.61,
t11.76, t11.115, t11.129, t12.33,
t12.44, t12.65 , t12.77, t12.92, t17.6

2 15,079 (3,720–28,240)

t8.51, t11.37, t11.143, t12.39, t12.72 3 17,805 (8,860–30,360)
t12.57, t14.01 4 19,441 (11,260–31,700)
t8.63, t12.21 5 20,554 (12,900–32,760)
t8.45 6 21,442 (14,100–33,580)
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