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as the morphological adaptations of the creatures they hunted. Moreover, that
adaptation is knowledge-intensive: appropriate action in the artic north, in the altar
desert, or in central Australia depends on the accumulation of extensive cognitive
capital.

The existence and importance of cognitive capital, in turn, makes evolutionary
approaches to culture plausible. For cognitive capital is not accumulated rapidly. It
is surely likely that the information of aboriginal and Indian foragers was accumu-
lated piecemeal and over time: it was the work of generations rather than genius.
Moreover, it is very likely that the accumulation mechanism is sensitive to actual
success rather than to the anticipation of success.' We can reasonably conjecture
that the informational basis of Australian aboriginal desert survival was built by the
retention and faithful transmission of successful experiments; by recognising and
responding to what worked rather than (exclusively) by recognising in advance
what would work. If so, some selection-like processes have played an important
role in building human cultural adaptations to their local circumstances. A hidden-
hand mechanism is at work.

There are a number of evolutionary models of cultural change on the market.
My aim in this paper is to explore the scope and limits of these models of human
cultures. Under what conditions are selection-like processes powerful, and how
widely have those conditions characterised human cultural environments? To what
extent is the flow of information between generations constrained, and by what?
These issues have been canvassed in an increasingly impressive way by Peter
Richerson, Robert Boyd and their co-workers® and 1 shall exploit their corpus
in exploring these issues.

Though variation very likely is not wholly blind: innovations in existing technique may
well have been more likely than not to be improvements.

Perhaps the most important of these works are Boyd, R. and P. Richerson 1985: Culture and
the Evolutionary Pro@dssago: Chicago University Press; Boyd, R. and P. Richerson 1996:
Why culture is common but cultural evolution is rare. Proceedings of the British Acggjemy

93; Henrich, J. and R. Boyd 1998: The evolution of conformist transmission and the
emergence of between-group differences. Evolution and Human Behawmi@e), 215-242;
Boyd, R. and P. Richerson 2000: Memes: universal acid or a better mouse trap? In R. Augner

(ed.) Darwinizing Culture: The Status of Memetics as @G6ieda®xford University Press;
Richerson, P. J. and R. Boyd 2001: Built for speed, not for comfort. History and Philosophy of
the Life Scien@8s423-463; Henrich, J. and R. Boyd 2002: On modelling cognition and
culture: why cultural evolution does not require replication of representations. Culture and
CognitioR, 87—112; Henrich, J. and R. McElreath 2003: The evolution of cultural evolution.
Evolutionary Anthropoldgy 23—135; Richerson, P., R. Boyd, et al2003: Cultural evolution

of human co-operation. In P. Hammerstein (ed.) Genetic and Cultural Evolution of Cooperation
Cambridge, MA: MIT Press, 373—-404; Richerson, P. J. and R. Boyd 2005: Not By Genes
Alone: How Culture Transformed Human Evaluiiago, IL: University of Chicago Press;
Gil-White, F. 2005: Common misunderstandings of memes (and genes): the promise and the
limits of the genetic analogy to cultural transmission processes. In S. Hurley and N. Chater
(eds) Perspectives on Imitation: From Mirror Neurons. tQiémés:, MA: MIT Press.
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generation agent will often assemble his or her own version of the cultural
variant from various sources. That variant will then be a blendof various
N-generation versions.

This critique of meme-like models of cultural evolution consists of three
elements, and it is important to distinguish them, for they have quite different
consequences for dual inheritance models. The three ideas are: (i) cultural variants
are not copiedinformation flow is inferential reconstruction, not copying; (ii)
information transfer is typically not accurate; (i) human minds have intrinsic
characteristics that make some ideas salient and memorable, and others less so. I
will take these in turn. First: Sperber points to a real difference between ideas and
genes, for genes really are copied. Except those few arising newly by mutation,
every gene in me has a distinct, identifiable ancestor in one or another of my
parents. Genes form true lineages of ancestor-descendant pairs. But my ideas are
not links in true lineages. Even if my ideas about Bradman are content-identical to
those of my father, they did not arise from a single copying episode. They will have
been constructed from multiple episodes of hearing about Bradman from my father
(and others). My Bradman-conception and my father’s Bradman-conception are
not two links in a lineage. This is a very important objection to meme-theory
proper, i.e. to a conception of memes that see them as genuine lineages, with
fitness values to call their own, coevolving with humans. But it is not an objection
to dual inheritance theory. Even if the flow of information from my father to me is
not a copying process, and hence myBradman-idea is not literally a descendant of
his Bradman-idea, it could still generate stable, selectable phenotypic similarities
that distinguish us from other members of our population.

The second idea—that the flow is inaccurate—is more threatening but less
convincingly defended. Scott Atran, for example, describes a series of his own
experiments, about what people understand about assorted political-religious slogans.
Unsurprisingly he found wide variation in individual interpretation of these slogans
(Atran, 2001). These examples show nothing about the accuracy with which skills
and other adaptively important information can be transmitted. In section 6, I shall
resist the idea that culturally mediated information flow between individuals is
typically too error-prone to support the evolutionary construction of adaptation.

The third idea about the intrinsic characteristics of the human mind is relevant
and important. But these characteristics do not imply that there are no accurate
inter-generational flows. Rather, they imply that not all information will flow with
equal reliability. Information of the right type—salient and memorable—should be
highly transmittable. In contrast, information of the wrong kind will be difficult to
accumulate by transmission and incremental improvement. I will return to these
issues in the final section when I discuss the kinds of information that can
accumulate by cultural selection, and kinds that cannot. In the next two sections
I shall explore a response to this challenge that rejects the idea that we need a
meme-like theory of cultural inheritance to explain the accumulation of cognitive
capital.
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mixture of A and B in only a few generations. Suppose, however, that mimic is
exposed to five models and has a ‘majority-rules’ learning bias. Under such circum-
stances, despite their high failure rate, almost all mimics will believe that most of
their models carry A. Hence they will set their own value at A, and the frequency of
A will stay very high, despite the inaccuracy of the individual ‘copying’ process.

So a high error rate, if coupled with a conformist learning rule, is capable of
preservimlge informational resources of a group: the information embodied in A and
common to generation N need not be eroded by error-prone transmission. For
conformist learning adds redundancy: it is like sending the same message five times.
However, the prospects for improvemenmider this regime—an adaptive shift from A
to A*—would appear to be grim. For even if A* were to survive the 20% error rate,
it would be very likely to be edited out by the conformist learning rule. The mimic
would have to correctly identify the innovator as an A* bearer, and mistakenly
identify two A-bearers as A*-bearers to set her own value at A*.

A somewhat similar moral emerges out of Boyd and Richerson’s discussion of
content-biases. Given that their carrier survives and reproduces, the flow of genes
from parent to offspring is independent of the phenotypic effect of those genes. In
most circumstances, meiosis is a fair lottery, and a gene in a parent has a 50-50 shot of
making it to a fertilised egg, independently of the gene’s effect on that egg. The same is
not true of the cultural variants that a parent carries: some are more easily learned or
remembered than others, and that biases the flow. Biases of this form (so-called ‘content-
based biases’) can support the accurate flow of cultural variants across generations, even if
the actual learning mechanisms are noisy, for they can correct copying errors.

Boyd and Richerson discuss this mechanism through an extended discussion of
the agricultural practice of share-cropping. In a share-cropping system a tenant works
the land, and instead of paying cash pays a proportion of the crop as rent. It turns out
that if agents were ideally rational, we would expect a wide range of farmer/owner
divisions of the crop. For variations in soil productivity result in different divisions of
the crop becoming the best stable bargain. Empirically, it turns out that where share-
cropping is a standard land practice, there are only a few farmer/owner divisions of
the crop (2—1, or 1-1) (Richerson and Boyd, 2005). In Sperber’s terminology, these
are ‘basins of attraction’. These crop division rules are salient and easily remembered,
and so can be transmitted reliably and accurately between agents. In contrast, others
are not, and will disappear. Basins of attraction that depend on inherent features of
the mind turn cultural variants into something genuinely meme-like. A continuous
array of possibilities—all the potential crop division rules—are transformed into a
small number of discrete, reliably transmitted and selectable variants. The very
salience and memorability of these simple rules makes selection important: it will
determine the dominant practice. However, where such content biases play a crucial
digitalising role, the range of variation will typically be quite restricted. Not many
variants of a practice will be easy to remember and transmit.

So far, the models of Boyd, Richerson, Henrich and their co-workers seem to show
that the difference between genes and cultural variants is compatible with the stable flow
of information between generations. Once a capacity is established in a population, its
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reaper’ condition and it is often fatal to co-operation. Social situations characterised
by these structural features are more likely to develop a co-operative milieu
(Ostrom, 1998). Hence cultures which typically conduce to such environments
will be more co-operative, productive, successful. Perhaps one reason why forager
societies are co-operative is that they do have these decision making environments.

Another factor is simply scale. Boyd and Richerson develop a good case for
thinking that human prosocial emotions evolved in response to tribal scale social
environments. This aspect of our evolved psychology generates a permanent
tension between the demands of co-operation and co-ordination of large scale
societies and our social instincts (Richerson and Boyd, 2001). To some extent,
large scale societies can work around this problem through institutional designs
which mimic smaller scale social life. But the tension is permanent and causes the
permanent possibility of defecting factions rather than defecting individuals. Gangs,
subcultures, cabals, guilds, cliques, juntas, and the like have strong in-group loyalty;
they are part of larger social collectives, and they sacrifice the interests of those
collectives in favour of the interests of a tribal faction within it. This behaviour is
most obvious with economic resources, but we should find it as well with
informational resources.

Let me turn now to architectural features of the human mind and their rele-
vance. Even though I think they have somewhat exaggerated their claims
(Sterelny, 2003), the cognitive anthropologists are certainly right in thinking that
there are intrinsic constraints on the kind, quality, and accuracy of the information
that flows culturally from one generation to the next. For example, we do not
seem well-engineered for good statistical inference, for we are far too apt to see
pseudo-patterns. In discussing the agricultural choices semi-subsistence farmers
make when choosing which cereal to plant, Henrich illustrates the real bite of
this constraint. He points out that these farmers face formidable inferential prob-
lems if they are to make an optimal choice. To choose between wheat and rival
cereals, a farmer would have to recall both the average yield over a reasonable run
of years and its variance. Moreover, he would have to be able to assess the
significance of these results, taking into account potential confounding factors,
and without (for example) overweighing the importance of a bumper crop in an
especially benign year (Henrich, 2002). He doubts that these farmers even attempt
such calculations. Instead, they follow local custom.

This constraint is relevant to transmission mechanisms that depend on the
recognition of suag€ss than just succesd human cultural transmission were
uniformly vertical, and with no guided variation, the spread of a cultural variant
would not at all depend on the recognition of its effects. The bearers of some
cultural variants would do a little better on average than others and they would
faithfully transmit this slight edge to their descendants independently of anyone
noticing that edge or understanding it. But the recognition of success plays an
important role in the Boyd and Richerson models. Yet to reliably recognise
success—especially when the returns for different practices do not vary dramatic-
ally—agents must make appropriate inferences from statistical data. So if Boyd and
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Consider the social arrangements that determine whether a son moves to his wife’s
village or vice versa. This is not a social arrangement an individual can trial in his
own life: trying first the one, and then another. An experimental run involves an
individual’s whole reproductive life. Moreover, very often, an individual cannot
probe this arrangement by assessing success or failure of others’ family arrange-
ments. Central features of family organization tend to be subject to norms which
largely eliminate variability. If an agent lives in a family expecting his sisters to leave
to live with their husbands, and his wife to come and live with him, then the
chances are that all around him will observe similar customs. Even if he does live in
a pluralistic environment with varying customs about family organization, these are
likely to be highly correlated with other differences: in religion, ethnicity, and
economic organization. This same confounding of marriage practices with other
traits will also weaken the ability of cultural group selection to filter less adaptive
marriage practices. For marriage rules will usually be part of complexes of social
behaviour, and hence will not be individually exposed to cultural group selection.
In contrast, physical tools and techniques for their use are often both highly
observable and are easily trialed. You can give a new tool a trial and see whether
it works, and you can observe the successes and failures of others. Hence we should
expect to see, and do see,'” the more reliable accumulation of cognitive capital
about technology, natural history, husbandry practices and the like but not family
organization or in systems of religion and ritual knowledge.

This is, of course, the analogue of developmental constraints as they have been
discussed in evolutionary biology. The existence of cultural constraints on the
independent variability of such traits as these is no accident. For as we encounter
one another, we face many co-ordination problems. In solving such problems, it
helps to interact with other agents who have similar expectations about social
interaction, family organization, child-rearing, norms of politeness and the like
(Shennan, 2002). Sets of such practices will tend to become associated. They will
both become a single package and as Gil-White in particular has argued, they will
be advertised as such (Gil-White, 2001). In contrast, technological and craft skills
are more modular. As many folk in shared houses have found, you cannot live
easily with someone with very different ideas about polite interaction; who pre-
pares the food; what is a delicacy and what is disgusting; whether children should
be treated gently or roughly. But there is no problem living with someone who
prefers to use a different style of fishhook, or a difterent technique in weaving fish-
nets. For the same reason, technologies often diffuse beyond the boundaries of the
groups in which they are invented (Jordan and Shennan, forthcoming).

Time to sum up. One of the most striking aspects of the ethnographic literature
is the variability of human cognitive response to our environment. In some aspects,

2 Richerson and Boyd discuss examples of rapid cultural change in technique which satisfy

just these conditions: the transition from atlatl-kayak hunting to firearm-umiak hunting,
and the Aka transition to crossbow- hunting.
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the people of a particular culture will respond to their world in an extraordinarily
nuanced, subtle and informed way—and mostly in this paper I have concentrated
on such examples. In other respects these very same people will seem barking mad:
prisoners, for example, of vastly disabling beliefs about the polluting power of
female menstruation. These variations may, of course, reflect historical contin-
gency or the array of innate modules with which we are stocked (God neglected to
update the menstruation-module). But perhaps, instead, it reflects both the power
of cultural evolution to build culturally mediated cognitive adaptations, and the

. 13
constraints on that power.
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