
Chapter Two 

The optimal forager and 
economIC man 

INTRODUCTION 

Enlightenment thought has proclaimed the triumph of human reason over a recalcitrant 
nature. As a child of the Enlightenment, neoclassical economics developed as a science of 
human decision-making and its aggregate consequences, based on the premise that every 
individual acts in the pursuit of rational self-interest. Whether the postulates of micro
economic theory are applicable (0 humanity at large, or only (0 those societies characterised 
as Western, has been much debated: classic anrhropological statemenrs include those of 
Malinowski - who dismissed as 'preposterous' the assumption that 'man, and especially 
man on a low level of culture, should be actuated by pure economic motives of enlight
ened self-interest', and Firth - who argued, (0 the contrary, that ' in some of the most 
primitive societies known . .. there is the keenest discussion of alternatives in any proposal 
for the use of resources, of the relative economic advantages of exchange with one party 
as against another, and the closest scrutiny of the quality of goods which change hands 
... and taking a profit thereby' (Malinowski 1922: 60; Firth 1964: 22, see Schneider 
1974: 11-12). 

My concern here is not to revisit this old debate. Instead, I want (0 address the paradox 
presented by the emergence of an approach within contemporary anthropology which 
seeks (0 understand the behaviour of so-called primitive people - or more specifically, 
hunters and gatherers - not through a direct extension of the principles of formal 
economics, but through a rather more indirect route. This is (0 extend to human beings 
principles already applied in analysing the behaviour of non-human animals, principles 
that are nevertheless closely modelled on - even to the extent of being identified with 
those of economics. The approach in question is known to its practitioners as 'human 
evolutionary ecology', and it is currently one of the most vigorous areas of research in 
ecological anthropology. 

I aim (0 show that evolutionary ecology is the precise inverse of microeconomics, just 
as natural selection is the mirror-image of rational choice. As such, it reproduces in an 
inverted form the dichotomy between reason and nature that lies at the heart of post
Enlightenment science. But in seeking to account for behaviour in terms of pre-specified 
and heritable properties of discrete individuals, evolutionary ecology is prevented - despite 
its claims (0 the contrary - from developing a truly ecological perspective. By this I do 
not simply mean a perspective that would incorporate external environmental variables as 
part of the explanation for behaviour. An approach that is genuinely ecological, in my 
view, is one that would ground human intention and action within the context of an 
ongoing and mutually constitutive engagement between people and their environments. 
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Yet such an approach, I argue, calls into question the very foundations of the neo
Darwinian explanatory paradigm. 

Suppose you were an advocate of economic formalism in anthropology, and that you 
were concerned to explain why a particular group of hunters and gatherers should choose 
to concentrate their efforts on harvesting a certain mix of plant and animal resources. By 
attaching a utility value to each unit of resource, measuted in terms of the satisfaction 
it yields, you would calculate an optimal strategy of resource procurement, that would 
yield the highest overall utility relative to time and energy expended. You would then 
compare this strategy with what the people actually do and, finding a nice fit, you would 
declare that your model has passed the test of empirical confirmation. Anticipating the 
'so what?' challenge of the sceptic, you would conclude that what this proves is that 
hunters and gatherers are just as capable of making informed choices in their own 
best interests as anyone else. Reason, you would point out, is a faculty common to all 
humans, not just 'modern Western' or 'civilised' ones, and it is ethnocentric to imagine 
that while we decide what to do in any given situation on the basis of rational delibera
tion, they are bound in their actions by blind conformity to the received wisdom of cultural 
conventlon. 

What, then, of non-human animals? They, tOo, seem to come out with strategies of 
resource procurement which would look eminently rational, had they worked these strategies 
out for themselves. But of course, you say, they have not. The animals have had their 
strategies worked out for them in advance, by the evolutionary force of natural selection. 
The logic of natural selection is simply as follows: individuals with more efficient resource 
procurement or foraging strategies will have a reproductive advantage over individuals with 
less efficient strategies, and since these strategies - or more precisely, the rules or programmes 
for generating them - are encoded in the materials of heredity, the more efficient strategies 

will automatically tend to become more 
firmly established in each generation as 
their carriers bear proportionally more 
offspring. Now the point of deparrure 
for human evolutionary ecology is 

Economic 
that the foraging behaviour of human man 


HUMANITY 
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 rules or 'cognitive algorithms' that have 
hunterbeen shaped up through a Darwinian 
gatherer process of variation under natural selec

tion. From this premise has been 
derived a body of theory, known in the 

Optimal NATUREThe optimal trade as 'optimal foraging theory',foraging 
forager theory consisting of formal models which pre

dict how, under given external condi
tions, a forager should behave, assuming 
that the overriding objective is to max
imise the balance berween the energy 

Figure 2.1 The ' primitive' hunrer-gatherer conceived as a version intake from harvested resources and the 
of economic man and as a species of optimal forager. energy COSts of procurement. 
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The optimal forager and economic man 

Is the human humer-gatherer, then, a version of economic man or a species of optimal 
forager? On the face of it these rwo figures - both of them, of course, ideal constructs of 
the analytic imagination - appear diametrically opposed, and their conflation in the arche
typal figure of the 'primitive' hunter-gatherer seems to reflect the ambivalem status of this 
figure, within the discourse of Western science, as transitional berween the conditions of 
nature and humanity (see Figure 2.1). Economic man, surely, exercises his reason in the 
sphere of social interaction, and in so doing advances in culture or civilisation, against 
the background of an intrinsically resistam nature. The rationality of the optimal forager, 
by contrast, is installed at the very heart of nature, while the specifically human domain 
of society and culture is seen as a source of external normative bias that may cause behav
iour to deviate from the optimum. Here, then, is the paradox to which I referred at the 
outset, of an approach which, while explicitly modelling itself on classical microeconomics, 
is nevertheless considered applicable to human beings only insofar as their behaviour is 
in some sense comparable to that of non-human animals. How can we hold, at one and 
the same time, that the faculty of reason is the distinctive mark of humanity, and that 
the rationality of human humer-gatherers, by comparison with that of their non-human 
counterparts, is compromised by social and cultural constraints? I take this question as 
my point of departure. 

CULTURE AND CHOICE 

Humers-gatherers, or foragers, live in environments characterised by diverse and hetero
geneously distributed resources. From the array of potential food species, foraging 
locations and pathways, the forager can choose combinations which more or less effec
tively and efficiently procure subsistence. The forager's choices make up a strategy of 
adjustment to ecological conditions, an adaptive pattern resulting from evolutionary 
processes and the constraints of situation, time, and chance. 

(Winterhalder 1981a: 66) 

This lucid statement, by one of the foremost exponents of optimal foraging theory, takes 
us directly to the core of the problem. It lies in the contradiction berween the notions, 
on the one hand, that the forager's 'strategy of adjustmem' is the result of a series of 
choices about where to go and what to procure, and on the other hand, that as an 'adap
tive pattern' it is the product of an evolutionary process. In explicating this contradiction 
it helps to have an empirical example in mind, and for this purpose I turn briefly to 

ethnographic material that Winterhalder himself presents, gathered through fieldwork 
among Cree people of Muskrat Dam Lake in northern Omario. 

The Cree draw for their subsistence on a variety of large and small mammals, water
fowl and fish, distributed rather sparsely and patchily in an environment which consists 
of a fine-grained mosaic of different types of dominant vegetation. Not only does the 
abundance of resource species fluctuate markedly and irregularly from year to year, but 
the vegetational mosaic also changes in response to climatic variations. The result is that 
the Cree hunter is unlikely ever to encounter the same conditions from one year to the 
next (Wimerhalder 1981a: 80-1). He has, therefore, to work out his tactics as he goes 
elong. One huming trip described by Winterhalder exemplifies this point very well. In 
this trip, ostensibly for beaver trapping, he and his Cree companion came across signs of 
grouse, moose, wolf, hare, beaver, mink, otter and muskrat. At each sign his companion 
had to make up his mind whether to pursue the animal in question. In the evem, the 
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grouse was shot, the moose and wolf were ignored, snares were set for the hare and beaver, 
and traps for the muskrat and otter. 

But this hunt, Winterhalder tells us, was an example of an older style of doing things: 
although the journey from the village to the start of the trail was made by snowmobile, 
during the hunt itself the companions proceeded on snowshoes. Hunters of the younger 
generation are making greater use of the snowmobile, not juSt for getting to the trail but 
in the course of seeking out animals. The consequent reduction in search times allows 
them to be far more selective, and to concentrate on taking high-priority species. In the 
past, the mark of a good hunter was supposed to lie in his ability to handle almost any 
kind of animal; nowadays, by contrast, younger hunters are said to specialise in hunting 
just one or rwo species, and to lack competence in dealing with the others (Winterhalder 
1981a: 86-9). 

It is clear from this account that hunters are faced with choices, that the choices 
they make add up to a pattern, and that this pattern changes in response to alterations 
in the parameters of hunting brought about, for example, by the introduction of new 
technologies. It is not so clear, however, that the pattern has 'evolved' in the Darwinian 
sense, or that its emergence has anything to do with the process of natural selection. For 
the sake of argument let us suppose that in the hunting trip described above, taking 
account of the expected calorific yield of different resource species and of the energy costs 
of search and pursuit (or of setting and visiting traps), the hunter's decisions conformed 
closely to what might be modelled as the optimal strategy for a forager seeking to maximise 
the net rate of energy gain. And let it also be supposed - rather more problematically 
that the households of tactically skilled hunters, being relatively securely provisioned, are 
also prosperous in terms of the production of healthy offspring: in other words that the 
hunter's success in the woods is matched by reproductive success at home. There would 
still be no reason to believe that the successful hunting strategy was the result of an evolu
tionary process. 

It is commonly argued, even by biologists who should know better (e.g. Dunbar 1987) , 
that to show how behaviour of a certain kind has evolved by natural selection, one has only 
to demonstrate that it contributes positively to the reproductive fitness of those individuals 
who execute it. This argument is critically incomplete. It misses out the essential link that 
closes the loop of Darwinian explanation. Behaviour will only evolve by natural selection 
if, through its effects on reproduction, it contributes to the representation, in successor gen
erations, of a set of instructions or a 'programme' for generating it. In other words, the 
behaviour must not only have consequences for reproduction bur also be a consequence of 
the elements that are reproduced (Ingold 1990: 226 fn.9). So far as non-human animals are 
concerned, the replicated programme elements are usually assumed to be genes. Whatever 
the merits of this assumption, once our attention turns to human beings it looks decidedly 
unrealistic. I know of no recent author who has seriously suggested that the behavioural 
variability apparent from ethnographic studies of human hunter-gatherers might be attrib
uted to inter-populational genetic differences. Instead it is proposed that the instructions 
underwriting human foraging behaviour are cultural rather than genetic, encoded in words 
or other symbolic media rather than the ' language' of DNA. As Winterhalder himself has 
noted (l981b: 17), in the case of human foragers ' information passed from generation to 

generation by culture provides much of the strategic framework within which specific 
choices and options are exercised by individuals and groups' . 

Does this enculturation model take us any closer to understanding the behaviour of 
the Cree hunter in the above example? Although in the account the hunter is described 

m de a nu 
" 

~'-' . and so 0 1 

' . - rs well, en 
::tg in their 

= _civities (Be 

-DAR WINIAN 

however, d 
' cause beh 

_. . 
. -
-'-'IY ecologisl 
;: often seem 

~:~lre itself! T 
, ~. belief and 
::!Se, 'berwee 

5: 237) lis 

..,.. is the conn 
": [rs archaeo 

,...,. Bettinger 
. ::lg back ro 

~_'::'-'._ r"ormalism ' ; 
- . 

. _T source lJ1 

~_........~.-e aspects 01 
__13tion or ac 

-::',. , agamst w 
self-intereste 
). And this, 

one to ad 
cultural co 

"'Cings are bia! 
ilJ diverge 
the Cree 

rage , far J 

~le to 1" 
",cuive reckc 

- "

"~



v 

s 

,v 

n 

g 
ts 
d 
;e 

re 
le 

ld 
ll

!), 

Iy 
lis 
at 
)n 

n

he 
of 

Ire 

'er 
aly 
bl 
ib

Ins 
rds 
laS 

to 

ific 

of 
)ed 

The optimal forager and economic man • 31 • 

as having made a number of decisions - to shoot this animal, pass up another, lay a trap 
for a third, and so on - the model would imply that in reality, the scope of his autonomy 
in decision-making is extremely restricted. He is, after all, merely applying a set of deci
sion rules acquired more or less unselfconsciously from his seniors, and whose prevalence 
in the society is due not to their perceived efficacy but to the fact that they served his 
predecessors well, enabling them to bring in the food to support numerous offspring who 
- following in their fathers' footsteps - reproduced the same strategic steps in rheir own 
hunting activities (Boone and Smith 1998: 5146) . To put the point in more general rerms, 
if a particular strategy of hunting is inscribed wirhin a cultural tradition, and if that tradi
tion has evolved through a process of natural selection, then all the hunter can do is to 

carry on in the same way, even if changes in environment or technology have had the 
effect of wiping out its earlier advantages. This is not to say that behaviour is completely 
prescribed, and genuine choices may still have to be made, But they are made within a 
received strategic framework, they are not about what framework to adopt. 

NEO-DARWINIAN BIOLOGY AND NEO-CLASSICAL MICROECONOMICS 

Strangely, however, this view of the human forager as the bearer of evolved cultural propen
sities that cause behaviour to strain towards the optimum coexists, in the writings of 
evolutionary ecologists, side by side with a quite different picture. Observing that human 
behaviour often seems far from optimal, the blame for the discrepancy is placed squarely 
upon culture itself! Thus Winterhalder explicitly singles out 'cultural goals', situated within 
systems of belief and meaning, as one of the possible reasons for the disjunction, in the 
human case, 'between modeled optima and observed behaviors' (1981 b: 16). Likewise, 
Foley (1985: 237) lists, as among the consequences of the human capacity for culture, a 
number of characteristics that 'may inhibit the achievement of optimality'. Nowhere, 
however, is the contradiction more blatant than in a recent review of optimal foraging 
theory in its archaeological and anthropological application to human hunter-gatherers, 
by Robert Bettinger (1991). 

Referring back to the classic debate in economic anthropology between advocates of 
so-called ' formalism' and 'substantivism', Bettinger reminds us that the terms of the debate 
have their source in Max Weber's (1947: 184-5) distinction between the formal and 
substantive aspects of human rationality, the first consisting in the element of quantita
tive calculation or accounting involved in economic decision-making, the second in the 
subservience of economic activity to ultimate ends or standards of value of a qualitative 
nature. Without denying the salience of the latter in human affairs, Bettinger argues that 
formal models have the great advantage of providing a 'yardstick of objective economic 
rationality', against which it is possible to gauge how far actual behaviour is governed by 

. 'rational, self-interested incentives' as opposed to 'cultural norms and ideas' (Bettinger 
1991: 106). And this, he maintains, is precisely what the models of optimal foraging theo
rists enable one to achieve. The ideal-typical forager of these models is a creature entirely 
free from cultural constraint to act our of pure, calculated self-interest. Insofar as real 
human beings are biased by their commitment to 'cultural norms', it is expected that their 
behaviour will diverge from the optimum. 

This puts the Cree hunter in an entirely different light. The received wisdom of his 
cultural heritage, far from underwriting his ability to come up with an effective strategy, 
is actually liable to prevent him from recognising the best course of action judged in terms 
of an objective reckoning of costs and benefits . For example, older hunters, strongly 



Are the Cree hunter's choices real or metaphorical? If they are real, then they have not 
been 'passed on' as part of any inherited schema, whether genetic or cultural, and appeals 
to natural selection are irrelevant. If, on the other hand, the hunter's behaviour follows a 
strategy that has evolved through a process of natural selection, albeit working on cultur
ally rather than genetically transmitted characteristics, then strictly speaking, he exercises 
no more choice in the matter of where to go or what species to pursue than do non
human creatures whose behaviour is presumed to be under genetic control. 'Why', asks 
Ernst Mayr (1976: 362), 'did the warbler on my summer place in New Hampshire start 
its southward migration on the night of the 25th August? ' : his answer is that the bird has 
an evolved genetic constitution, shaped up ' through many thousands of generations of 
natural selection', which induces it ro respond in this particular way to a specific conjunc
tion of environmental conditions (a reduction in daylight hours coupled with a sudden 
drop in temperature). Likewise, the muskrat is drawn compulsively into the hunter's trap. 
And likewise too, according to this selectionist accoum, the hunter is predisposed to 
respond appropriately to signs of the presence of animals, as revealed by their tracks, by 
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commicred to the traditional ideal of spreading their effort across a range of species, 
continue to practise a broad spectrum sryle of hunting even when the availabiliry of the 
snowmobile makes it much more profitable to concentrate on a few preferred, high-yield 
game animals. By contrast, men of the younger generation, whose commitment to tradi
tional cultural values (at least in the eyes of their seniors) is weak, readily Opt for a more 
specialised strategy. It seems perfectly reasonable to suppose that this strategy is a result 
of the quite conscious and deliberate decision, on the part of these younger men, not 
to imitate the sryle of their forefathers. But by the same token, it makes no sense at all 
to regard it as the outcome of a process of variation under natural selection (Boone and 
Smith 1998: 5146-7). 

One cannot avoid the impression that optimal foraging theorists are trying to have it 
both ways, taking their cue, as it suits them, either from neo-Darwinian evolutionary 
biology or from neoclassical microeconomics. Indeed in Bettinger's view the fact that 
optimal foraging theory came to anthropology via biology is more or less incidental - 'it 
might JUSt as easily have been borrowed from economics' (1991: 83) . If that were really 
so, then the theorems of economics should be as applicable to non-human as to human 
behaviour, and economic man would have his counterpart among the animals. The 
'economic muskrar', for example, would place its own self-preservation before the prompt
ings of its genes, and would choose not to visit the traps laid by the Cree hunter. The 
following passage, however, gives the game away: 

In Darwinian theories, ... individuals are essential to explanation: their interests cannot 
be ignored. It is the self-interested individual that must make real and metaphorical 
choices about reproduction and the selective risks associated with different courses of 
action 

(Bettinger 1991: 152, my emphasis) 

Crucially, Bettinger fails to explain what he means by 'metaphorical choices'. We can only 
surmise that he has in mind the common habit that neo-Darwinian biologists have of 
speaking as if the individual had selected what in fact is built into its modus operandi by 
countless generations of natural selection of which its own constitution is the latest product. 
The metaphor may have its uses, affording a kind of shorthand, but when reality and 
metaphor are fused as they are here, the consequences are disastrous. 
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pursuing some, laying traps for others, and passing yet others by. He could not have 
chosen to do other than what he actually does, any more than the muskrat could have 
chosen not to enter the trap, or the warbler not to migrate. For as a product of 'encul
turation ', the hunter is as stuck with his heritage as are the muskrat and the bird with 
their respective sets of genes. 

In shorr, to have recourse to neo-Darwinian theory is to show not how individuals 
design strategies, but how natural selection designs strategies for individuals to follow. 
Equipped by virtue of its evolutionary past with a programme for generating more or 
less optimal behaviour, within an appropriate environmental context, the individual is 
predestined to execute that behaviour; thus its entire life, judged by its reproductive 
outcome, becomes JUSt one trial in that protracted and ongoing decision process that is 
natural selection itself. Stephen Toulmin (1981) refers to this as a process of populational 
adaptation, by contrast to the calculative adaptation that results from rational decision 
making. But as he points out, explanations of adaptive behaviour based on rational choice 
and on natural selection are not incompatible. Indeed it may be argued that the former 
actually depend on the latter - in other words, that a prerequisite for any theory of calcu
lative adaptation is an account of human nature which must necessarily be couched in 
populational terms. I present this argument below. 

REASON AND NATURE AS AGENTS OF SELECTION 

A formal theory of rational choice, as elaborated in classical microeconomics, predicts what 
people will do, assuming that their deliberate aim is to obtain the greatest benefit from 
their actions. The relative benefit to be derived from alternative courses of action can, 
however, only be evaluated in terms of people's own subjective beliefs and preferences. It 
may, of course, be possible to derive certain 'lower order' beliefs and preferences from 
'higher order' ones. But this process of derivation cannot go on indefinitely. Ultimately, 
if we want to explain where these beliefs and preferences came from in the first place 
if, that is, we seek the source of human intentions - then we have to show how they may 
have emerged through a history of natural selection. Appeal to human intentionality and 
rational choice, it is argued, reveals only the proximate causes of behaviour, while the ulti
mate cause lies in those selective forces that have furnished individuals both with the 
fundamental motivations underwriting their choices and with the cognitive mechanisms 
that allow them to be made. As Boone and Smith observe, 'past genetic (and perhaps 
cultural) evolution has shaped the human psyche to be very effective at solving adaptive 
problems, and one important element of the psyche is what we commonly label "inten
tions" or "goals" or "preferences'" (1998: S152, see also Smith and Winterhalder 1992: 
41-50). Thus even if strategies are taken to be products of human reasoning, we have 
stiLi to resort to natural selection to account for the rationality of the strategists. 

Does human evolutionary ecology offer such an account? It does not - indeed it cannot, 
so long as it remains committed to its principal tactic of analysing behaviour in terms of 
its potential reproductive consequences rather than focusing on the effects of differential 
reproductive success in establishing the psychological mechanisms that give rise to it. As 
Symons (1992: 148) has put it, evolutionary ecology is concerned with the adaptiveness 
of behaviour, whereas a properly Danvinian account should be concerned with adapta
tion. That is, it should attempt to show how the most basic goals that human beings seek 
to achieve, and that motivate their behaviour, have been designed by natural selection 
under the kinds of environmental conditions experienced by ancestral populations in the 
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course of the evolution of our species. Such goals, Symons argues, are both species-specific 
and inflexible, such that their contemporary pursuit, under environments very different 
from those of the 'environment of evolutionary adaptedness', can lead to behaviour whose 
consequences are profoundly maladaptive. A taste for sweet things, for example, may have 
served our hunter-gatherer ancestors well, in establishing a preference for fruit when it is 
at its most nutritious. But for the more affluent inhabitants of a modern industrial society 
it can have the less benign consequences of obesity and tooth decay (Symons 1992: 139). 

In recent years a new field of study, styling itself as evolutionary psychology, has grown 
up around the auempt ro identify those capacities and dispositions conventionally gath
ered under the rubric of 'human nature', and to explain how and why they evolved 
(Barkow, Cosmides and Tooby 1992). This is not the place for a critique of evolutionary 
psychology, however it is worth noting that its protagonists find themselves at loggerheads 
with the advocates of evolutionary ecology, despite their common allegiance to the neo
Darwinian paradigm. The difference between them is this: evolutionary ecology seeks to 
show how behaviour is sensitively responsive to variations in the environment, but lacks 
a coherent account of human nature; evolutionary psychology seeks to construct just such 
an account, but in doing so is insensitive to the fine-tuning of human behaviour to environ
mental conditions. This is not JUSt a difference of emphasis: on behavioural differences as 
against cognitive universals. The issue is more profound, for behaviour that evolutionary 
psychology interprets as the product of evolved problem-solving mechanisms in the human 
mind/brain, is interpreted by evolutionary ecology as the expression of solutions already 
reached through the mechanism of natural selection, and impressed upon the mind through 
a process of enculturation. 1 As I intend to argue, neither alternative offers an adequate, 
ecologically grounded account of how the subsistence skills of hunters and gatherers are 
acquired and deployed. The problem lies at the heart of the Darwinian paradigm itself. 

COGNITIVE ALGORITHMS AND RULES OF THUMB 

Let me return for a moment to Winterhalder's ethnography of the Cree of Muskrat Dam 
Lake. It will be recalled that the environment presents a heterogeneous mosaic of habitat 
types, which differ in terms of the kinds and relative abundance of the prey species 
they support. Optimal foraging theory predicts that under these circumstances, hunters 
will move from patch to patch, sampling what each has to offer, but will drop low-quality 
patches from their itinerary once it is clear that more is to be gained from concentrating 
their efforrs in high-quality patches despite the extra costs of berween-patch travel 
(MacArthur and Pianka 1966). Where travel costs are high, hunters will tend to be patch
generalists, where they are low they will be patch-specialists. Winterhalder found that the 
adoption by the Cree of snowmobiles and outboard motors, which greatly reduced 
the time spent on travel, did indeed favour specialisation. Yet even in the days when 
everyone moved about on snowshoes, it appears that their itineraries took in relatively few 
patch types. 

To account for this discrepancy, Winterhalder (l981a: 90) proposes that the Cree 
employ an ' interstice' rather than a 'patch-to-patch' strategy of foraging (see Figure 2.2). 
It is a strategy that makes good sense when one is hunting animals, such as moose and 
caribou, which themselves move frequently from one patch to another, which are not 
particularly abundant in proportion to the number of patches they are associated with , 
and which leave tracks or trails that may be used by hunters as evidence for their recent 
movements and present whereabouts. Moving in the interstices between patches - mainly, 
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that is, on the hard-packed snow of 
frozen lakes and creeks which in any 
case makes travel easier - the hunter 
can expect to intercept the tracks 
left by animals as they move from 
patch to patch, and will visit a patch 
only when the tracks indicate 
that favoured prey are present there. 
'Cree foragers', Winterhalder re
marks, 'have developed this tech
nique to a high level of skill' (l981a: 
91) . 

There is no reason to doubt the 
truth of this remark. My concern is 
rather with the significance to be 

. attached to the notion of skit! in 
this context. For Winterhalder, skill 
evidently means an abiliry to pro
duce rapid solutions to ostensibly 
rather complex problems posed by 
specific conjunctions of environmental circumstances. Elsewhere, Smith and Winterhalder 
(1992: 57) suggest that this is done by means of 'rules of thumb' . Clearly, as they point 
out, the formal mathematical techniques (including geometric tangents, partial derivatives, 
algebraic inequalities and the like) used in the construction of optimal foraging models 
are not replicated in the 'everyday decision processes of actors'. Nevertheless, 'simple rules 
of thumb or cognitive aLgorithms provided by natural or cultural selection may allow them 
to approach the solution [to a particular foraging problem] quite closely under conditions 
approximating the environments in which these "short-cuts" evolved' (1992: 58, my 
emphasis). One such rule, for the Cree hunter, might be stated as follows: 'Proceed along 
-he creek bed until you intercept a track; then, if the track is fresh, search the upland 
patch to which it leads'. To become skilled, then, the hunter must be equipped with such 
~ules through a process of enculturation. 

Now I do not wish to deny that Cree hunters have resort to rules of thumb. I believe, 
however, that to describe these rules as 'cognitive algorithms' is fundamentally to distort 
their nature. The notion of cognitive algorithm comes from planning theory, and posits 
J. series of linked decision rules, internal to the actor, which operate on received infor
mation to generate plans for subsequent action. 	As a 'solution' to a perceived 'problem', 
he plan is supposed to contain a precise and complete specification of the action that is 
• redicated upon it, so that the latter is fully accounted for by the former: to explain what 
.- ragers do it is enough to have explained how they decide what to do. The power and 
_t iliry of rules of thumb, by contrast, rest on the fact that they are inherently vague, spec
.tying little or nothing about the concrete details of action. Invoked against the background 
o involvement in a real world of persons, objects and relations, rules of thumb may 
'::.trnish practitioners with a way of talking about what they have done, or about what 
mey mean to do next, but once launched into [he action itself they must necessarily fall 

ck on abilities of a quite different kind - namely, on developmentally embodied and 
_ vi ronmentally attuned capacities of movement and perception. Rules of thumb, as 

.1 hman (1987: 52) puts it, serve 'to orient you in such a way that you can obtain the 

A 

Path of forager 
Path of mobile prey 

B 

Figure 2.2 Alternative foraging strategies in a patchy environment: 
(A) patch-ro-patch foraging; (B) interstice foraging (Winrerhalder 
1981a: 91). 

From Winterhalder and Smith (eds) Hunter-Gatherer Foraging Strategies, 
published by Universiry of Chicago Press 1981. 
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best possible posmon from which to use those embodied skills on which, in the final ~e how th( 
analysis, your success depends'. In no sense, however, do they substitute for these skills. :he 'innate' 
Nor, as I shall now show, can we understand the acquisition of technical skills, in succes ever there 
sive generations, as a process of enculturation. " r all. R: 

. are not 
ENCULTURATION AND ENSKILMENT 

'- uonsb iJ 
If, as evolutionary ecology would claim, the interstice pattern of foraging has evolved by "' ••\nd j 

natural selection as an optimal strategy of resource procurement for hunters and trappers e tranSl 

in the boreal forest environment, then it must be expressible in the form of rules and :cdo 
representations that can be transmitted across generations. Let me emphasise once again 
that there is no question of these rules and representations being encoded genetically. The 
suggestion is rather that the 'formula' for interstice foraging is contained within a body 
of cultural information that is passed on, in a manner analogous to genetic transmission, 
from one generation to the next. According to this analogy, the transmission of cultural 
information must be distinguished from the experience of its application in particular 
settings of use, just as the transmission of the constituent elements of the genotype must 
be distinguished from the latter's realisation, within a particular environment, in the mani
fest form of the phenotype. This distinction is commonly made by means of a contrast 
between two forms of learning: social and individual (e.g. Richerson and Boyd 1992: 64, 
see also Chapter Twenty-one, pp. 386-7). Thus in social learning, the novice absorbs the 
underlying rules and principles of hunting from already knowledgeable members of 
the community; in individual learning he puts them to use in the course of his activities 
in the environment. 

Given that social learning occupies such a central place in their theory - as cemral, 
indeed, as genetic replication - it is rather surprising that evolutionary ecologists have 
devoted almost no attention to how it occurs. Consequently, as Hillard Kaplan and Kim 
Hill are honest enough to admit, 'we know virtually nothing about ... the developmental 
processes by which children become adult foragers' (1992: 197). Most often, cultural trans
mission is viewed as a simple process of imprinting, in which a whole inventory of rules 
and representations is miraculously downloaded into the passively receptive mind of the 
novice. It is to precisely this notion of enculturation that evolutionary psychologists have 
taken exception. Nothing can be acquired, they claim, unless innate processing mecha
nisms are already in place thar serve to decode rhe signals received from rhe social 
environment, and to extract the information contained therein. Thus rhe traditional model 
of enculturation, they argue, rests upon an impossible psychology. Not only do innate 
information-processing mechanisms make the transmission of variable cultural forms 
possible; they also impose their own structure on what can be learned and how. And it 
is the evolution of these mechanisms under natural selection, according to evolutionary 
psychologists, that has to be explained (Tooby and Cosmides 1992: 91-2). 

Does this offer an account that is any more convincing? I do not believe that it does, 
for a simple reason. Human beings are not born with a ready-made architecture of 
specialised acquisition mechanisms; to the extent that such mechanisms do exist, they could 
only emerge within a process of ontogenetic development. Thus, even if there were such 
a thing as a 'technology acquisition device' (analogous to the ' language acquisition device' 
posited by many psycholinguists), it would still have to undergo formation within the 
very same developmental context in which the child learns the particular skills of his or 
her communiry. And if both are aspects of the same developmental process, it is difficult 
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to see how the learning of the 'acquired' skills can be distinguished from the formation 
of the 'innate' device (this point is argued at greater length in Chapter Twenty-one). 
However there is no reason to suppose that anything like a 'technology acquisition device' 
exists at all. Rather, the learning of technical skills appears to depend on what might be 
called 'technology acquisition suppon systems' (Wynn 1994: 153). These systems, as Wynn 
argues, are not even partly innate. They are rather systems ofapprenticeship, constituted by 
the relationships between more and less experienced practitioners in hands-on contexts of 
activity. And it is on the reproduction of these relationships, not on genetic replication 
- or the transmission of some analogous code of cultural instructions - that the conti
nuity of a technical tradition depends. 

Considering how novice hunters actually learn their trade, two points should be made 
right away. First, there is no explicit code of procedure, specifYing the exact movements 
to be executed under any given circumstances: indeed practical skills of this kind, as I 
show in Chapter Nineteen, are just not amenable to codification in terms of any formal 
system of rules and representations. Secondly, it is not possible, in practice, to separate 
the sphere of the novice's involvement with other persons from that of his involvement 
with the non-human environment. The novice hunter learns by accompanying more expe
rienced hands in the woods. As he goes about, he is instructed in what to look out for, 
and his attention is drawn to subtle clues that he might othelwise fail to notice: in other 
words, he is led to develop a sophisticated perceptual awareness of the propenies of his 
surroundings and of the possibilities they afford for action. For example, he learns to 
register those qualities of surface texture that enable one to tell, merely from touch, how 
long ago an animal left its imprim in the snow, and how fast it was travelling. 

We could say that he acquires such know-how by observation and imitation, but not, 
however, in the sense in which these terms are generally employed by enculturation 
theorists. Observation is no more a maner of having information copied imo one's head, 
than is imitation a matter of mechanically execuring the received intructions. Rather, 
to observe is actively to attend to the movemems of others; to imitate is to align that 
attemion to the movement of one's own practical orientation towards the environment. 
The fine-tuning of perception and action that is going on here is bener understood as a 
process of enskilment than as one of enculturation (I return to this distinction in Chapter 
Twenty-three, p. 416; see also Palsson 1994). For what is involved, as I showed in the 
last chapter, is not a transmission of represemations, as the enculturation model implies, 
but an education of attention . Indeed, the instructions the novice hunter receives - to 

watch out for this, arrend to that, and so on - only take on meaning in the context 
of his engagement with the environment. Hence it makes no sense to speak of 'culture' 
as an independent body of context-free knowledge, that is available for transmission prior 
to the situations of its application (Lave 1990: 310) . And if culture, in this form, exists 
nowhere save in the heads of amhropological theorisrs, then the very idea of its evolution 
is a chimera. 

CONCLUSION 

In short, a technique such as interstice foraging is not passed on as pan of any system
atic body of cultural representations; it is rather inculcated in each successive generation 
through a process of development, in the course of novices' practical involvemem with 
:he constituents of their environment - under the guidance of more experienced mentors 
- in the conduct of their everyday tasks. The accomplished hunter consults the world, 
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not representations inside his head. The implications of this conclusion cannot be overem
phasised, since they strike at the very core of neo-Darwinian theory itself. It is a 
fundamental premise of this theory that the morphological attributes and behavioural 
propensities of individual organisms must be specifiable, in some sense, independently and 
in advance of their entry into relations with their environments, and that the components 
of these specifications - whether genes or (in humans) their cultural analogues - must be 
transmissible across generations. It is my contention, to the contrary, that such context
independent specifications are, at best, analytic abstractions, and that in reality the forms 
and capacities of organisms are the emergent properties of developmental systems (Oyama 
1985: 22-3) . 

We can now see why the attempt to produce a neo-Darwinian evolutionary ecology 
inevitably runs into difficulties. For if morphology and behaviour truly emerge through a 
history of organism-environment relations, as a properly ecological perspective requires, 
then they cannot be attributed to a prior design specification that is imported into the 
environmental context of development. Yet just such an attribution is entailed in the 
theory of adaptation under natural selection. As we have seen, evolutionary ecologists have 
tended to evade the problem by focusing on the reproductive consequences of behaviour 
while remaining agnostic about its developmental causes, thereby substituting the study 
of adaptiveness for that of adaptation. On the other hand, evolutionary psychologists , 
adhering more strictly to the neo-Darwinian logic of adaptation, have come up with an 
account of human nature that is fundamentally anti-ecological in its appeal to an 'evolved 
architecture' that is fixed and universal to the species, regardless of the environmental 
circumstances in which people happen to grow up. 

Let me conclude by returning to the opposition with which I began, between the 
optimal forager and economic man. Whereas the latter is credited with the capacity to 
work out his strategies for himself, the former has to have them worked out for him by 
natural selection. They appear to stand, thus, on opposite sides of an overriding division 
between reason and nature, freedom and necessity, subjectivity and objectivity. But this 
is also a dichotomy on which the project of modern natural science depends, and it under
writes the distinction, as it has appeared in the literature of Western anthropology, between 
the scientist, whose humanity is not in doubt, and the hunter-gatherer who , it would 
appear, is only contingently human. The scientist - in this case the evolutionary ecolo
gist - constructs an abstract model on the basis of which he can calculate what it would 
be best for the hunter-gatherer to do; this prediction is then ' tested' against what the 
hunter-gatherer actually does. If observed practice conforms to the prediction, the model 
is said to provide an ultimate explanation for the hunter-gatherer's behaviour. Natural 
selection features, in this account, not as a real-world process but as the reflection of scien
tific reason in the mirror of nature, providing the theorist with the excuse to parade models 
of behaviour as though they were explanations for behaviour. 

No amount of appeal, however, to 'methodological individualism' , the 'hypothetico
deductive method', or other such contrivances in the analyst's bag of tricks (Smith and 
Winterhalder 1992, Winterhalder and Smith 1992), will get around the fact that the indi
viduals whose behaviour evolutionary ecologists purport to explain are creatures of their 
own imagination. The scientific image of hunting and gathering, as a naturally prescribed 
course of fitness-maximisation, is as illusory as the image that science has of its own enter
prise, as a monument to the freedom and pre-eminence of human reason. Far from 
confronting one another across the boundary of nature, both the people who call them
selves scientists and the people whom scientists call hunter-gatherers are fellow passengers 
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in this world of ours, who carry on the business of life and, in so doing, develop their 
capacities and aspirations, within a continuing history of involvement with both human 
and non-human components of their environments. If we are to develop a thoroughgoing 
ecological understanding of how real people relate to these environments, and of the sensi
tivity and skill with which they do so, it is imperative to take this condition of involvement 
as our point of departure. Yet to achieve this, as I have shown, will require nothing less 
than a fundamental overhaul of evolutionary rheory itself. 




