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Renfrew (1987) is responsible for stressing the tie
between the demic expansion of farmers and lan-
guage families, especially for the spread of Middle
Eastern farming and Indo-European languages.
Bellwood (1991) has emphasized another remark-
able example involving the radiation of the Austro-
nesian-speaking peoples. I remember discussing with
Albert Ammerman, at the time we started working
on the demic diffusion hypothesis, the similarity be-
tween the geographic map of Indo-European and
the archaeological maps of the spread of farming from
the Middle East. Ammerman replied that, unfortu-
nately, archaeologists are helpless about languages
spoken by people living before the introduction of
writing. This difficulty was remembered repeatedly
at the Cambridge meeting, and its truth is supported
by the heat of the published discussion that followed
Renfrew’s original proposal. In spite of this, I believe
the bold 1987 attempt by Renfrew was very useful,
and the confrontations to which it gave rise will in
the long run prove constructive.

The real trouble with any historical problem is
that history cannot be repeated, and, pace Giovan
Battista Vico, even if repetitions are available of some
processes in different times and places, they are usu-
ally imperfect. This takes much strength out of that
technique that Aristotle recommended as useful in
science, namely analogy. I am very aware of the
weaknesses of comparisons of independent repeti-
tions of history, and of their usefulness as evidence,
but it was difficult for me to not be influenced by the
close look I had at another joint demographic and
linguistic expansion — that of the Bantu languages.

The Bantu expansion is much closer in time
than that of the European Neolithic and the transi-
tion to agriculture of foragers in Africa is not yet
complete. There still live hunter-gatherers at the
fringes of the expansion of farmers. Perhaps for this
reason, very few Anglo-American archaeologists
have taken the same indigenist attitude towards it
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that dominated the discussion of the expansion of
agriculture to Europe. The transition to Sub-Saharan
agriculture must have begun before the Bantu ex-
pansion, in West Africa, where archaeological infor-
mation is still scanty. It is therefore easy to overlook
demic diffusion in West Africa and take a sceptical
attitude about it (MacEachern 2000). The Bantu ex-
pansion started later, and is postulated, on the basis
of linguistic evidence by Greenberg, to have origi-
nated along the border between Nigeria and
Cameroon. This is reasonably close to the implica-
tions of the archaeological evidence. The Bantu ex-
pansion then moved from the area of origin towards
East and South Africa. Although it began somewhat
before the use of iron, most of the movement oc-
curred after iron appeared and was certainly helped
by its presence.

My work on the genetics and anthropology of
African Pygmies (Cavalli-Sforza 1986) brought me
into direct contact with the continuing Central Afri-
can transition from hunting-gathering to agriculture,
in the vast forest tracts not yet fully penetrated by
farmers. I found the living evidence of Bantu expan-
sion into the forests of Central Africa extremely in-
structive. Archaeologists interested in the problem
of transition should use the vantage point offered by
studying the few Pygmies or Bushmen or other for-
agers still living in areas which are almost totally
Bantu. Of course, the few remaining foragers live
today under conditions somewhat changed by pro-
longed contact. But long-lasting, residual ecological
diversity helped to keep some degree of separation
between these peoples and the invading farmers for
three thousand years. Now, local foragers are forced
by the almost total disappeareance of their resources
to shift to agriculture, so that the time left for study
is rather short. It is interesting that, at the time Ren-
frew wrote his seminal 1987 book, he had little re-
spect or interest for biology, an attitude he has
certainly changed. From conversations with him I



gather he perhaps equated biology at that time mainly
with physical anthropological (skeletal) data, and 1
would concur with his scepticism. His persuasion
that demic diffusion had an important role in the
transition to agriculture was based, he stated, on
what he called anthropological process.

In more recent years Renfrew has somewhat
receded from his enthusiasm for demic diffusion,
yielding to arguments from Zvelebil. Actually,
Zvelebil seems to accept that demic diffusion was of
some importance in the south and east of Europe
(how could one ignore the evidence from Linear
Pottery!), but maintains a strict indigenist position
for the north of Europe, and it is more difficult to
argue with him on this point. It is inevitable that
demic diffusion is least at the extreme of the range.
Evidence for genetic admixture must be at its lowest
in that region, and time has advanced by 3000 years
compared with the beginning of the process, so that
everything has changed. But I believe, as I will also
discuss at the end of this paper, that as is frequently
the case in anthropology, Zvelebil does not pay suf-
ficient attention to demographic process. Doubts were
expressed by some participants at the Cambridge
meeting about the validity or usefulness of the con-
cept of demic diffusion. Some of these are based on
misunderstandings and misstatements of the con-
cept, and therefore it is necessary to consider it in
some detail in what follows.

Some considerations on demic diffusion

The process of demic diffusion seems to me a major
mechanism for the spread of successful species. It
probably lies behind any evolutionary radiation, and
behind any major stars in trees (as exemplified by
the Y-chromosome tree of modern humans: Underhill
et al. 2000). The process is therefore not limited to the
spread of agriculture. Similar processes most prob-
ably are to be found in all the critical phases of the
last two million years of human evolution. We know
very little about the first Out-of-Africa spread, and
only little more about the much more dramatic, glo-
bal and rapid Out of Africa 2 (Stringer 2000), but I
see no reason to exclude them a priori. Demic diffu-
sion is a specific process of geographic expansion of
a group from a place of origin, unleashed by major
innovation /s, that permit or even stimulate popula-
tion growth and expansion to new areas. The inno-
vations may be biological, and then the process may
be rarer because major biological novelties are rare.
In the case of the human species they were mostly
technological. They probably do not have to be, bio-
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logically or culturally, an effective response to a seri-
ous need or limitation, but they always are highly
acceptable demographically or culturally. The de-
velopment of agriculture, or more generally of the
agro-pastoral economy, is a perfect and major exam-
ple, but is far from being the only one in human
history. It has been debated if this development was
a response to considerable, maybe even excessive,
population growth, or if it was a cause of it (e.g.
Cohen this volume), but it most probably was both.
Innovations causing expansion usually permit greater
availability of food, but may include or even depend
entirely on improved means of transportation, com-
munication, social organization or warfare. In hu-
man society, the increase of communication made
possible by language made the contribution of tech-
nological innovation take the lead. One observes
demic diffusion instead of cultural diffusion espe-
cially if the innovations require the learning of mul-
tiple new techniques that are not easily acquired,
and if they require important changes of customs
and way of life. This is true of agriculture. When the
innovations are easier to learn, one may have more
simply cultural diffusion, which usually is much
more rapid than demic diffusion. Nobody among
the sceptics of demic diffusion of agriculture seems,
however, to have tried to explain why it took four
thousand years for agriculture to spread from the
West Asian centre of origin to the north of Europe.
But if it was also demic then we can easily explain its
slow pace, and in fact our first contribution with
Ammerman was to show that it was compatible with
the slow mechanism and rates of population increase
dictated for demic diffusion by demographic reali-
ties (Ammerman & Cavalli-Sforza 1971; 1973; 1984).
By contrast, the diffusion of pottery in the earliest
stages of the European Neolithic is an excellent ex-
ample of cultural diffusion. It is well known that the
first period of Middle Eastern agriculture was
aceramic, but when pottery started in the Middle
East more than one thousand years after the begin-
ning of the agro-pastoral economy, ceramics spread
very rapidly to Anatolian and Greek farmers. An-
other, earlier example of probable cultural diffusion
might be that of the bow and arrow. By contrast, the
transition from foraging to farming demands much
learning and a radical change of customs, including
the likelihood of an increase in the birth rate. But
even in these cases, it is likely that demic diffusion
will always be accompanied by some degree of cul-
tural diffusion. Moreover, in order to observe the
genetic gradients which we detected in Europe
(Menozzi et al. 1978), it seemed necessary that there






