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With the adaptive nature of cultural evolution 
in mind, it is important not to underestimate 
the degree to which culture, and cumulative 
cultural evolution, can influence basic facets of 
human cognition. Consider two aspects of our 
psychology: (i) spatial cognition and (ii) numeri­
cal conceptions of quantity. 

Spatial cognition. At most, human languages 
possess three different systems for describing 
spatial position: (a) absolute: the ball is north of 
the tree; (b) object-centered: the ball is on 
Richard's left [as an object, Richard inherently 
has a (culturally defined) left, right, front, etc.]; 
and (c) relative: the ball is to the left of the tree 
(here an imaginary line is drawn from the 
speaker or other reference point to the tree, thus 
creating a 'left' for the tree), However, not all 
languages have evolved all three systems, with 
some cultures and languages lacking the relative 
system, and relying heavily on the absolute 
system. Cognitively, speakers of these languages 
(i) possess incredible dead-reckoning abilities 
and seem to have a constantly running mental 
compass, and (ii) perform very differently in 
non-linguistic tests of spatial memory (Levinson, 
2003). It seems that the cultural evolution 
of linguistic system, and associated cultural 
routines, for discussing and dealing with space 
and orientation influences our non-linguistic 
spatial cognition. 

Numerical conceptions of quantity. Number 
systems are an aspect of culture and language 
that varies substantially among societies. Many 
societies, for example, only have ordinal numbers 
up to 3. Recent work using experiments from 
cognitive science among two Amazonian groups 
demonstrates tllat growing up with such number 
systems greatly influences people's abilities in 
non-linguistic tasks that involve memory and 
matching, in dealing with quantity and number 
(Pierre et al., 2004; Gordon, 2005). Thus, the 
cultural evolution of a number system influ­
ences the brains of those who grow up using it. 

38.3.3. The coevolution of 
ethnically marked groups 
and ethnic psychology 

A curious feature of human societies is their sub­
division into self-ascribed arbitrarily marked 
groups, sometimes called 'ethnic groups' (Barth, 
1969). These groups are sometimes the loci of 

cooperation and collective action (Henrich and 
Henrich, in press, Chapter 9), as well as out­
group hatred (LeVine and Campbell, 1972). 
Many social scientists hold the opinion that these 
groups and their markings form out of collec­
tive interest alone, or that they are the result of 
strategic switching and signalling on the part of 
political actors. V\'hile we think this is partly 
true, the existence of strategic ethnic manipula­
tion makes the maintenance of these arbitrarily 
marked groups problematic. If individuals can 
merely choose their ethnicity at any time, then 
why should anyone pay attention to the cheap 
labels at all? Models of ethnic markers as signals 
of cooperative intentions in fact show that the 
process is unlikely to work (Nettle and Dunbar, 
1997; Roberts and Sherratt, 2002; see McElreath 
et al., 2003 for more discussion of analogous 
biological models). 

To explore the relation between social norms, 
symbolic markers, and cultural learning, 
McElreath et al. (2003) constructed a mathe­
matical model to study the claim that arbitrary 
and easily acquired 'ethnic markers' (e.g. dialect, 
dress, hairstyle) may function to signal hidden, 
important norms of behaviour that differ among 
population subdivisions. 

The model assumes that tlle population is sub­
divided spatially into 'groups' linked by migration. 
Groups are large and each individual is charac­
terized by one of two norms. Norm differences 
arise in the model because the authors assumed 
that the norms solve coordination problems, such 
that individuals with locally common behaviours 
are at an advantage in terms of individual success 
(locally if everyone pays bride price, not dowry, 
one should also pay bride price, to coordinate 
with others). The model assumes that these 
behaviours are not observable, because many 
norms are unconscious and not easy to anticipate 
(Nave, 2000; Gil-V\'hite, 2001). Each individual 
also adopts one of two visible markers. These 
markers are costless, but may be observed prior 
to interacting based upon the hidden norms. 
Individuals may preferentially interact with 
those with the same markers as themselves, but 
this tendency is allowed to evolve within the 
model. 

Na'ive individuals acquire both norms and 
markers by imitating successful individuals 
(as discussed above). With some chance, they 
acquire both from the same individual, which 
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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 I: 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
ioural (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 
fonnal 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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