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may generate covariance between markers and
behaviours. This bundled imitation is also allowed
to evolve in the model.

The central question addressed by the model is
not whether stable norm differences can evolve,
but rather whether, given stable norm differ-
ences, stable regions of ethnic marking will arise
that covary with norm boundaries. That is, do
adaptive cultural learning mechanisms some-
times give rise to ethnic groups, as an emergent
by-product? And, if they do, how does this emer-
gent social environment influence the genetic
evolutionary processes that shaped human
psychology? It is important to realize that in a
purely genetic model ethnic groups would be
unlikely to emerge, as migration between subdi-
visions would normally swamp selection. Yet,
empirically we know that ethnic groups manage
to maintain apparent norm differences despite
migration rates of one sex approaching 1: along
the Vaupes river linguistic exogamy means that
people must marry someone from a group who
does not speak their language (Jackson, 1983).
Only extreme selection could maintain geneti-
cally based behaviour differences under such
migration. However, as mentioned in the preced-
ing sections, both social interactions and mecha-
nisms like conformist transmission can maintain
differences between social groups, even when
interaction and the physical movement of bodies
is common. Likewise, selective cultural-learning
processes can be strong even when the direct
pay-off differences among behaviours are
small (see McElreath and Henrich, this volume,
Chapter 39).

A feedback loop generates and maintains ethnic
marking, as long as migration exists but is not too
strong relative to the selective processes created
by success-biased cultural learning (that arise
from the need to coordinate social interactions).
The model works as follows.

1. Migration creates small amounts of covari-
ance between specific markers and behav-
iours within each local group. This occurs
even if there is initially no covariance within
each group. The reason is subtle. If local
groups differ at all in their frequencies of
markers and behaviours, then there is covari-
ance at the population level. Population
structure is represented by the covariance
across groups. Migration among local groups

transfers this population covariance into
within-group covariance.

2. Direct selective processes favouring common
behaviours create indirect selection on mark-
ers, proportional to the covariance between
behaviours and markers. This increases mark-
ers associated with common behaviours, within
each local group.

3. Natural selection favours a psychological bias
for interacting with those with the same
marker as oneself, because there is always
some covariance between markers and
behaviours, due to migration. As this interac-
tion bias increases, selection increases the
covariance further, because then makers and
behaviours form co-adapted pairs.

4. While migration may be needed to get the
process going, if it is too strong, it swamps
the selective forces above, leading to
unmarked groups, sometimes even if behav-
toural (norm) differences remain. This is
where the plausibility of weak migration rela-
tive to the strong forces of our cultural learn-
ing psychology is crucial to the model. If
individuals are not strongly disposed to learn
from group members with higher pay-offs,
then mixing will erode differences between
neighbouring groups.

Once regions of norms and ethnic markers
exist, selection on genes favours an increased
predisposition to interact with those who look
like oneself (share one’s markers). It also favours
acquiring bundles of traits, norms and markers
together, from the same individual during social
learning (this may further enhance the tendency
of individuals to learn things from successful
models that do not directly relate to their domain
of success or expertise). Importantly, the
cultural evolution of behaviourally distinct
groups and their markers leads to natural selec-
tion on aspects of psychology. This is the kind
of culture—gene coevolution that we think is
common in human evolution.

In conclusion, if we are right, then constraining
ourselves to purely genetic models of human
evolution will handicap our attempts to under-
stand important domains of human behaviour,
because the crucial selective forces that may
account for some of our psychological adapta-
tions arose first through the evolution of culture.



This is not to say that humans may have in any
sense ‘transcended’ natural selection, any more
than domesticated animals have. Rather, the
sources of our selection pressures may often be
different in important respects from those of
closely related species, because of our evolved
capacities for cultural transmission. Our bet,
bolstered now by more than two decades of
formal models of culture—gene coevolution and
substantial evidence from laboratory and field
sciences, is that it will prove very hard in the
long run to understand the structure of human
psychology without reference to the dynamic
population processes that help to construct our
selection pressures.
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