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Analysis of genetic variation among modern individuals is providing insight into prehistoric
events. Comparisons of levels and patterns of genetic diversity with the predictions of
models based on archeological evidence suggest that the spread of early farmers from the
Levant was probably the main episode in the European population history, but that both
older and more recent processes have left recognizable traces in the current gene pool.

Where do the genes of the Europeans
come from? A good, but trivial,

answer is: From Africa, like everybody
else’s genes. Paleontologists agree that the
long-term human ancestors, a million
years ago or so, dwelt in Africa. There is
disagreement, however, about what hap-
pened after archaic presapiens humans
(Homo erectus) spread over much of the
Old World. The anatomically archaic pop-
ulations of Europe, Northeastern Asia,
and Southeastern Asia may have gradually
evolved into the modern Homo sapiens
sapiens populations inhabiting, respec-
tively, Western Eurasia, East Asia, and
Australia; this is the multiregional theory
of human evolution (1). On the contrary,
the Out-of-Africa theory regards all mod-
ern populations as descended from an
anatomically modern group that dispersed
from Africa less than 200,000 years ago
and replaced archaic populations (2).

Discussing the relative merits of the two
models would be out of place here, but the
multiregional model proposes that the Ne-
andertal people are the ancestors of con-
temporary Europeans. Conversely, we
now know that the mitochondrial se-
quences of Neandertals differed sharply
from modern European sequences, and in
fact, from all modern human sequences (3,
4). It is more than likely, then, that the
Neandertal people left no modern descen-
dants (refs. 5–7; for a different view, see
ref. 8).

If there was no Neandertal contribution
to the contemporary gene pool, European
gene diversity must reflect some combi-
nation of the demographic phenomena
occurring after Homo sapiens sapiens col-
onized the continent. However, these phe-
nomena acted upon genetic variation that
accumulated both after and before Europe
was colonized, because there is no reason
to imagine that the first Europeans were
all genetically identical. The distinction
between histories of populations (which is
what this paper is about) and histories of
molecules (which are simpler to recon-

struct, but are not the same thing) has
sometimes been overlooked; we shall
come back to it later. As for the European
population history, the presence of Homo
sapiens sapiens is first documented around
40,000 years ago (9). But which fraction of
the modern European gene pool is derived
from these first colonizers, and how much,
instead, from more recent immigrants?

Genetic Variation as a Clue to Prehistoric
Phenomena
The main way to gain insight into past
population processes is to analyze and
interpret current patterns of genetic vari-
ation (10, 11). Data on ancient DNA can
also help, but they are scanty now, and will
not become abundant in the foreseeable
future (12). One difficulty with modern
genes lies in the fact that any given pattern
of variation may potentially be explained
by several different evolutionary phenom-
ena. A cline or gradient, for example, may
reflect adaptation to variable environ-
ments, or a population expansion at one
moment in time, or continuous gene flow
between groups that initially differed in
allele frequencies. However, it is possible
to discard at least some implausible mod-
els by jointly analyzing many loci (selec-
tion tends to affect single genes, whereas



(iv) that they did not immediately incor-
porate in their communities the hunters
and gatherers whom they met during the






