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1. The problem

Darwin’s theory of evolution, in particular as it has emerged from the synthesis with Mendelian genetics in the 1930s and the clarification of the levels of selection issue in the 1960s, is the most important – ultimately, the only – deep-level theory in the life sciences. It provides a unification of the various disciplines of biology around a common set of explanatory principles which are demonstrably correct. As the great Theodosius Dobzhansky put it, ‘Nothing in biology makes sense except in the light of evolution’ (Dobzhansky 1973).  The various forms of intellectual critique of Darwinian theory in general - rather than particular local predictions derived from it - collapse under close scrutiny, and their persistence can be attributed to ideological and historical antipathies rather than any scientific substance (see Dennett 1995, Kitcher 2007, for some discussion, and Wilson 2007 for a readable introduction to modern Darwinism). The widespread public scepticism about Darwinism in most developed countries (Miller, Scot & Okamoto 2006) can likewise be understood in terms of the counter-intuitive nature of the theory – we experience species as fixed and distinct in kind, not changing and only quantitatively different – and lack of education about the fundamental concepts, rather than any flaws in the theoretical edifice. 
The social and human sciences provide an interesting contrast with the rest of the life sciences. For one thing, they lack a unifying theory, and exist as a more or less untranslatable set of local principles used within one discipline or one part of a discipline (Hermann-Pillath 1994, Wilson 1998, Barkow 2006). It is quite common for social science textbooks to present a number of meta-theoretical approaches, usually associated with particular influential individuals, without providing any criteria for adjudicating between them, leading to the impression that paradigmatic issues are a matter of taste rather than truth. Under these conditions, there is a continual splitting of sub-disciplines and problematizing of approaches, along with frequent statements that this or that field is in crisis, and the human sciences languish whilst the biological sciences, bold and theoretically self-confident, occupy ever more of the pages of influential journals. 
This situation is all the more remarkable since the human sciences already have a grand unifying theory they can draw on. It is the same as the grand unifying theory of the rest of the life sciences. A moment’s reflection shows that this must be true. Darwinian theory is the theory of why living things have the properties that they have, and human beings are living things. Humans reproduce themselves, exhibiting variation, heredity, and competition, and thus their properties fall within the explanatory scope of the Darwinian framework. 
This point is widely resisted, or, at least, its promise is not acted on. Firstly, amongst the general public, even those who accept Darwinian evolution for the rest of the natural world often consider humans somehow different (Miller, Scot & Okamoto 2006). I suggest that this resistance simply stems from an intuitive psychology that treats conspecifics – our friends, families, spouses – differently from other the other living things that are our dinners, predators and parasites. Such a psychological double standard would make perfectly good adaptive sense, but this is no way makes it good science. 

Secondly, and perhaps more consequentially, there is widespread resistance to Darwinian ideas being applicable to humans coming from amongst researchers in the human and social science (for some discussion, see Tooby & Cosmides 1992, Wilson 1998, Barkow 2006, Kurzban & Haselton 2006). This resistance is more than academic territory defence, and requires some analysis. It usually centres around social scientists’ desire to defend certain key claims, namely that:
· Human behaviour is not always the same, but rather varies as a function of social context and/or cultural history.
· Differences in behaviour between human groups are better explained by differences of social context and/or cultural history than they are by genetic differences.

· The development of individuals is influenced by social factors and/or cultural processes rather than being immune to such influences. 

I will call these statements the social science deal-breakers; adopting Darwinian theory would be neat in that it would unify the sciences of humanity with the rest of the life sciences, but social scientists would not accept it if these statements had to be abandoned. Fortunately, it is possible to adopt a straightforwardly Darwinian theoretical approach and also believe in the truth of the deal-breakers. Indeed, Darwinian theory is useful to social scientists because it provides a way in to why the deal-breaking statements are true. This paper aims to explore how the synthesis between Darwinism and social science can be made, using the specific example of ideals of violent aggression (section 4) and food taboos (section 5). First, though, it is necessary to examine why there is a perception that ‘biological’ approaches to behaviour, such as Darwinian explanations, are somehow at odds with the deal-breaking statements (section 2), and to lay out more clearly what a Darwinian perspective does and does not entail (section 3). 

2. Who’s afraid of biology?
The history of the social sciences in pervaded by an alleged  dichotomy between ‘biological’ and ‘social’ factors as competing candidates that might shape human behaviour. Social scientists have often and forcefully eschewed the former in favour of the latter. In this section, however, I argue that ‘biological’ can mean a number of different things. When, social scientists reject the relevance of biology, they are often in fact rejection one or rather narrow sense of ‘biological’. By contrast, Darwinian theory is biological only in a much broader sense, and adopting it does not commit one to hypotheses that are biological in any of the narrower senses. 
The antipathy towards ‘biological’ explanations in social science can be traced back to foundational figures such as (in different ways) Durkheim and Boas. Their theoretical pronouncements lead to the view that culture ‘is independent of the laws of biology’ (Murdoch 1932: 200). But what did Durkheim mean in his rejection of biological explanations? Closer reading of his texts suggests that what he has in mind is that people’s behaviour cannot be made sense of without an understanding of what the other people around are doing, both individually and collectively. For example, he writes ‘The group thinks, feels, and acts quite differently from the way in which members would were they isolated’ (Durkheim 1962: 103). Input to the individual from the rest of the group constitutes what Geertz (1973) called ‘extragenetic’ determinants of the individual’s behaviour, and these extragenetic determinants are, for Durkheim as for many social scientists, extremely influential. This means that a biological explanation is inadequate if what is meant by biological is ‘referring only to proximate physiological triggers of behaviour without an understanding of how the social context influences those triggers’. Let us call this conception of the biological, biological1.
The interesting thing about this definition is that, under it, most of biology is not biological! Biologists have long understood that there are many behaviours that require either for their development of their triggering interactions with other organisms which could properly be characterised as social. To take some examples more or less at random, bird song, whale communication, primate social structure, bee foraging, bird colonial living, fish antipredator behaviour, bacterial sequestration of minerals, slime mould stalk formation, and rat food preferences can only be understood if we acknowledge that the organism develops within a social context from which it receives key informational and calibrational inputs. Not only are these cases comfortably accommodated within biology, but evolutionary theory provides some very useful tools, such as optimality theory, evolutionary game theory, theory relating to the evolution of cooperation and reproductive skew, signalling theory, kin selection and so on, which generate predictions about the consequences of social interactions. Much of this theory aims to understand why organisms are so constituted as to incorporate extragenetically transmitted information into their behaviour, which is an explanatory to which Durkheim would surely have been sympathetic. 
When Boas rejected biological explanations for human behaviour in Race, Language & Culture (1940), his target was somewhat different. In reaction to nineteenth century racialist science, he wanted to demonstrate that the differences between human groups are due to genetic differences between them. ‘We must assume,’ he writes, ‘that all complex activities are socially determined, not hereditary’ (see Degler 1991: 148), and clearly what is meant is that what makes the complex activities of say Africans differ from those of Europeans is not a difference in their genetic makeup. Thus, the ‘biological explanations’ that Boas wishes to resist are ‘explanations in terms of differences in genetic makeup’. We can call this sense biological2. 

Biological2 explanations are possible, but it might make more sense to call label them ‘genetic’, since to give a biological account of behaviour in no way entails the claim that all local differences in behaviour are proximately caused by genetic differences. Indeed, an entire sub-field, behavioural ecology, is concerned with how animals shape their behaviour to the affordances of the local social context through learning and plasticity (Krebs & Davies 1993). One of the leading current Darwinian approaches to human behaviour, Tooby and Cosmides’ (1992) evolutionary psychology, is strongly anti-biological2. Tooby and Cosmides note the large inter-population differences in behaviour amongst humans, and dismiss inter-population genetic differences as a candidate explanation, because of evolutionary implausibility and contrary empirical evidence. Thus, clearly, a broadly biology-inspired approach does not entail a biological2 explanation of behavioural diversity. 
We have seen that to use evolutionary ideas does not commit one to biology1 or biology2 in the explanation of behaviour. Evolutionary approaches are biological in a much looser sense, which I will call biological3, namely that they draw on ideas that happen to have started life in the discipline of biology. A biological3  approach can invoke principles of social structure, social learning, or culture in understanding how behaviour is shaped in the individual. What makes it distinctively biological is the kind of why questions it asks, and the kinds of answers to those questions it will accept (see next section). 

My reading of what happens in debates between social scientists and evolutionists is that social scientists see biology1 or biology2 where what is in fact being proposed is biology3 (see Alexander 1987, Kurzban & Haselton 2006; I have drawn heavily on these two sources in this discussion). For example, attacking the evolutionary psychology of Tooby and Cosmides (1992), Nelkin (2000) writes, ‘evolutionary principles imply genetic destiny. They de-emphasize the influence of social circumstances’. This is a very odd claim, since Tooby and Cosmides (1992) repeatedly stress that human behaviour is enormously variable across cultural and historical contexts (e.g. pages 25, 33, 45), that this variation has nothing to do with genetic differences (e.g. page 25), and that the central task of social and psychological science is to explain this environmentally-induced variation. Their proposed approach is biological3 in the sense that it looks to evolution to provide answers to the question of why human beings would be so constituted as to respond to their social environment in the specific ways that they do, but not in any sense biological1 or biological2. 
Rose (2000), again discussing Cosmides and Tooby (1992), suggests that there is a potential ‘heaven-made alliance’ between evolutionary psychologists and behavioural geneticists (p. 261). Behavioural geneticists use pedigree models to estimate the hereditary contribution to various human phenotypes, whereas Tooby and Cosmides explicitly dismiss the possibility of significant intra-specific hereditary variation, stressing the equipotent nature of human beings. Thus, evolutionary psychology and behavioural genetics are quite different in explanatory strategy and if anything rather difficult to reconcile. Forced to sort behaviour genetics, Boasian anthropology and evolutionary psychology into a pair and a singleton, the only solution would be to put Boas together with Tooby and Cosmides. Thus, Rose’s statement is only comprehensible if he is reading biology2 where biology3 is meant. 
Thus, there is no need for conflict between Darwinian approaches and social science’s deal-breakers, or between evolutionists and social scientists, as long as we are clear that biology3 is the crucible of our claims. But what does modern biology provide by way of tools for understanding behaviour? It is to this question that we now turn. 
3. Will the real biology stand up, please?
Darwinian theory claims, in a nutshell, that the individuals that we see in the world today have the features that they have because those features made them more successful at reproducing than the features of their competitors. This simple principle is so influential because it allows us to ask a kind of why? question about the structures and behaviours we observe in the natural world; ‘why would it being that way have survived, in competition with all the alternative configurations which have arisen?’ (Dennett 1995). Note that (contra Gould and Lewontin 1979), this Darwinian way of thinking does not prejudge that all of the features we observe are in fact good solutions to adaptive problems. Many of them might be side-effects of something else, or random quirks. It merely stresses the heuristic, hypothesis-generating value of asking why questions, given that everything alive is the scion of a lineage successful in billions of years of iterated competition against alternative forms. 
To adopt the Darwinian stance is simply to ask this kind of why question, and seek candidate answers of the form ‘this configuration persisted better than the alternatives because…..’. Note that this is completely orthogonal to our account of what factors are involved in the development of a behaviour during the organism’s lifetime. For example, sperm whales learn their song from the social environment, resulting in social dialects (Rendell & Whitehead 2003). Although, the content of the song is transmitted by social learning, not genetically, the Darwinian why is still relevant; it takes the form, ‘why would individuals with the capacity and motivation to learn their songs from others around them have persisted better than those unable to sing, or those whose song developed without social learning?’. The functioning of whale song as a behaviour cannot be understood without reference to the social context (there being teachers around, pod structure, etc.), and thus a biological1 account would be incomplete. However, we could still ask the Darwinian question, and thus the behaviour falls fully within the scope of biology3 and the discipline of biology.
Behavioural biologists clarify their explanatory concerns with reference to Tinbergen’s famous ‘four questions’. Tinbergen (1963) argued that to explain a behaviour could mean any one of four different things:

1. Proximate mechanism. What processes in the individual and the environment are the immediate triggers for a bout of the behaviour?

2. Ontogeny. How does the behaviour develop over the lifetime of the individual?
3. Phylogeny. What is the evolutionary history of the behaviour? 

4. Ultimate causation. Why has this behaviour pattern persisted at the expense of alternative behaviour patterns?

Tinbergen’s argument is that each of these explanations is important, and each can proceed somewhat independently of the other three. Significantly for our purposes, the legitimacy of asking the question of ultimate causation is not dependent on any particular assumptions about the types of proximate mechanism involved. For example, if all humans developed the desire to form monogamous pair bonds regardless of cultural context, we might ask why natural selection had favoured this kind of marriage system, perhaps in terms of some feature of human life history. If, as is more likely to be correct, humans varied in their degree of monogamous pair bonding according to the social and cultural context, we would legitimately ask why humans who could shift their amorous motivations according to social cues had had higher reproductive success than those whose motivations were more fixed. In the first case, the proximate mechanisms are less responsive to social input than in the second, but both cases can be Darwinised – that is, the question of ultimate causation asked – to exactly the same degree. In the former case, we would be asking why a mechanism that reliably produced monogamous desires had gone to fixation in the human lineage, and in the latter case, we would be asking why a mechanism to calibrate one’s mating desires using social cues had gone to fixation. In this latter case, then, the proximate and ontogenetic mechanisms for the behaviour would involve ‘social factors’, but the ultimate explanation an evolutionary one nonetheless. 
These considerations mean that the recurrent antipathy between social science and biological approaches is in fact unnecessary as long as we are clear that it is biological3 theories that we are interested in. Social scientists can hold on to their cherished and correct beliefs that human behaviour is not everywhere the same but varies with cultural and social context, and yet still employ Darwinian models. Indeed, such models are not just compatible with but deeply helpful to their concerns. This is because only Darwinian reasoning can ultimately shed any light on why human beings are so constituted as to vary their behaviour across social and cultural contexts in such a striking way. Social scientists have speculated about the adaptive value of plasticity in a vague way (see, e.g., Geertz 1973), suggesting that it allows humans to survive a wider range of environments that less flexible proximate mechanisms. However, modern evolutionary theory can provide much more detailed insights and specific predictions than this rather generic though largely correct point. In the remainder of this essay, then, I consider how a Darwinian framework is useful for understanding some classic problems in social science, as a complement to traditional social science concerns with historical variability.
4. Aggression and violence
Human beings, recurrently through history, have killed each other. Ethnographic surveys suggest that across a vast sample of different types of society, including the forager societies which have been typical of human history, violence has been rather common (more common than in contemporary industrial societies) and extremely lethal. Looking at the literature on human violence, one seems to be faced with a dichotomous choice between biological and socio-cultural accounts. 
On the biological side, for example, is Robert Ardrey (1961). Man has evolved to be a killer, he writes, first of prey, and then of other men. ‘Man's bloody history, his eternal aggression, his irrational, self-destroying inexorable pursuit of death for death's sake’ can only be explained by assuming ‘an instinct to kill and a genetic cultural affinity for the weapon’ (quotes from pages 31 and 166). He goes on to consider recent episodes of mass violence:

One recollected the ease with which Adolf Hitler had brought about in a generation of German youth his education for death. Had he in truth induced a learned response? Or had he simply released an instinct? (page 203). 
Many social scientists deplore this appeal to biology in order to explain episodes of human violence, not least for its implication, an implication Ardrey accepts (p. 159), that violence can ever be eradicated. The UNESCO Seville statement on Violence, 1986, was a specific response by a group of leading social and behavioural scientists to claims such as those of Ardrey. It is scientifically incorrect ‘to say that we have inherited a tendency to make war from our animal ancestors’, or ‘to say that war or any other violent behaviour is genetically programmed into our human nature’, the statement reads. Warfare ‘is a product of culture’. 

These ideas represent the social science consensus about violence, and in one sense they are correct. For example, the homicide rate in developed countries is best predicted by the degree of economic inequality (Pickett, Mookherjee & Wilkinson 2005), which is clearly a social factor. Moreover, there are subtle cultural influences at work. This has been well documented by social psychologist Richard Nisbett (1993; see also Cohen & Nisbett 1994). Nisbett provides evidence that there has for many years been a higher rate of homicide in the Southern US states than in the Northern ones, and this difference cannot be put down to race or wealth. He also shows that US Southerners do not like violence in general any more than Northerners do. In most contexts they find it just as unacceptable. However, they do tend to find violence more morally acceptable than Northerners in two specific situations: the defence of property or reputation, and the socialisation of children. 
Nisbett and colleagues showed that this cultural attitude was related to spontaneous behaviour in a series of exquisite experiments conducted at the University of Michigan, using participants who were of Northern or Southern US origin (Cohen et al. 1996). The participants were subtly insulted, and their reactions observed. Southerners were much more likely to react to the insult with anger than Northerners were, and also became more confrontational, and experienced greater surges of testosterone and adrenaline. The behavioural differences between the Southerners and Northerners were large. The design of the experiment – the participants were all undergraduates at the same university and lived in the same town – effectively eliminates current environment or differences in educational level as potential explanations, and genetics can’t be relevant, so what we are left with is cultural background. 

Thus, we can eliminate biology in the search for an explanation for historically differing rates of violence, and side with the Seville statement and culture. Or is it that simple? Certainly, we can dismiss biology1. Any account that referred only to physiological factors such as testosterone without regard to the formative developmental inputs from the social group would be incomplete. Similarly, biology2 is irrelevant, since there are minimal or no genetic differences between Northern and Southern US populations. But do we therefore need to abandon biology3, and the rich explanatory model of Darwinism?

The Seville statement implies that biology provides the unformed possibility of violent behaviours, but leaves it up to culture to determine whether they will be activated or not. This much is surely correct. However, it would be a mistake to argue that culture can activate violent tendencies arbitrarily. For one thing, most violence in all cultures is committed by young men. This is a pattern easily explicable in Darwinian terms, since young men are at the period of peak reproductive competition and have most to gain from extra status or resources, but if culture could turn on or off violence equally easily in all individuals, there is no reason for this pattern to be found any more commonly than any other. In some cultures, violence might be an attribute of young women, or of old men, but this has never been observed. Moreover, if culture’s activation of violence was arbitrary and all-powerful, why would there be a law-like relationship with economic inequality? The existence of this pattern instead suggests that violence is a strategy to further personal interests that people will turn to increasingly as their local social environment deteriorates in some particular way. This is not, then, all powerful culture, but culture as a response of individuals to the affordances of the local context. Moreover, merely saying that Southerners are more prone to violence ‘because of culture’ is in no sense explanatory. Why would human beings respond to violence during socialisation by becoming more adults who are more violent one particular respect (defence of property and reputation) but not others? Might violence during socialisation not equally plausibly have the effect of making them abhor or avoid violence? Understanding why socialisation has the patterned effects that it does requires an understanding of the psychological mechanisms that, in humans, map early experience to later behaviour, and thus merely appealing to culture is not a complete account. 
In particular, although violence is cultural, it also looks like it might be in some sense adaptive. Where there are good law-enforcement mechanisms or other forms of social control, rates of violence reduce sharply, as is seen in the modern nation states. This makes adaptive sense. Violence is an extremely risky strategy and would never be worthwhile if there were alternative, lower-risk social mechanisms protecting one’s interests. Similarly, patterns of violence can sometimes be seen as a local adaptation of sorts. Nisbett argues that the early US South, relative to the North, lacked effective law enforcement, and had mobile populations and property (principally livestock) that was easy to steal. Under such circumstances, it is in the interests of individuals (a) to defend their property even at some risk to themselves, and (b) to signal strongly that they will do so, and thus be concerned to establish reputations for self-defence. Nisbett calls this package the culture of honour. At least at its outset, the culture of honour is a good solution to the problem of maintaining wealth (and therefore reproductive success) in the face of a certain type of social ecology. Thus, the cultural pattern serves evolutionary ends. Moreover, it becomes in parents’ evolutionary interests to transmit culture of honour behaviour to their children. The increased use of violence in socialisation of children in the Southern states may represent attempts to do this. 
Thus, the Southern/Northern pattern might be well explained by assuming that human individuals have (1) a representation of the fundamental interests that they want to protect (e.g. wealth, health and kin), (2) a range of possibility strategies for doing this, and (3) some algorithm that allows them to choose the most locally appropriate of this strategy set given the social cues they receive in their lifetime. All of these three things are, plausibly, Darwinian adaptations, and thus the explanation of them is biological3. What we see as a cultural difference is really the proper functioning of an evolved mechanism which is there to calibrate behaviour adaptively to the local situation. Given that humans have lived in so many different environments, with such different local social structures, it seems obvious that a calibrating adaptation of this kind would be a much better evolutionary adaptation than a rigid ‘be violent’ or ‘don’t be violent’ rule. 
In terms of Tinbergen’s four questions, then, the proximate mechanism for violence is input from the social environment, interacting with hormonal and neural systems designed to assess and promote the individual’s evolutionary interests. The proximate mechanism is cultural in the specific sense which Tooby and Cosmides (1992) call evoked culture; that, is local social inputs evoke a change in behavioural strategy that results in inter-population variation in typical behaviour. The ultimate causation of violence is that those human ancestors who were able to best protect their evolutionary interests by whatever means was best in the circumstances outcompeted those who were never, or always, violent. This is a biological3 account. 
To what extent does the biological3 account contravene the social science deal-breakers (section 1)? In fact, we can see that it does not. Historical differences in rates of violence between societies are still proximately caused by differences in social factors or cultural processes, and violence is not unchangeable, but rather responsive to social context and cultural history. The biological3 account takes the cultural and historical determination of violence and pursues it to a deeper explanatory level, by examining why human beings would have evolved in such a way as to calibrate their use of violence to their local ecologies. 

5. Food taboos

We now turn to a second example of a domain where a broad biological and a socio-cultural approach can usefully be synthesised – that of food taboos. Many cultures have taboos against the consumption of certain types of foodstuff. These taboos are not simply the result of individual bad experiences with those foods. Instead, they are transmitted socially, morally enforced, and (as a consequence) come to be group-typical (Aunger 1994, Fessler & Navarrete 2003). Although some taboo traditions are very long-lasting, they are not related to any genetic differences between populations. Even if such taboos have hygienic functions at the outset, their persistence is often a maladaptive residue rather than a local adaptation (Aunger 1994). Neighbouring populations may have different taboos – one clan to easting monkey and another to eating leopard – despite being the same biological population and experiencing the same ecology. 
In view of the above comments, we can easily dismiss biological1
explanations. If we tried to explain an individual’s food avoidance behaviour without reference to what the rest of the social group were doing, we would fail to see the most important element of the pattern. Similarly, no biological2 explanation can be brought forward. Once again, we seem to be in the situation of dismissing biological explanations in favour of culture. However, let us once again consider a synthetic account in which culture is part of the proximate mechanism, but the overall explanation remains Darwinian. 
The type of culture we are dealing with here is what Tooby and Cosmides (1992) call transmitted culture. Here, rather than local social context causing the individual to switch between different, internally-generated behavioural strategies, it seems more likely that the actual information about which food to avoid is transmitted from individual to individual by social learning. Thus, what the individual has pre-culturally, as it were, is merely a propensity or ability to learn what is locally avoided, via observation or language. The identity of the locally-available foods and their taboo value is ‘filled in’ by social learning. 

A biological3 account of this phenomenon would focus on the question of ultimate causation. Firstly, why might there be food avoidances in the first place? This is a straightforward question to answer. Many foodstuffs contain pathogens or toxins, and thus there are whole classes of foodstuffs in the environment that are better not eaten. The second question is then, why would natural selection favour an ability to learn local food avoidances from other group members, rather than for example having them internally represented without the need for developmental input, or the individual learning them by her own trial-and-error? This situation can be modelled using standard tools of evolutionary theory (Rogers, 1988, Henrich & McElreath 2003; see McElreath & Boyd 2007: 206-222 for an introduction). Social learning has some obvious advantages. Internally represented unlearned information could change no faster than the adaptive change in the genome. Thus, given that humans live in varying environments containing varying pathogens, internal representation is a poor strategy relative to social learning unless the rate of environmental change is extremely slow. As for individual trial-and-error learning, it is quite costly in that it takes time for an individual to sample all the food types, and eating one that is actually harmful to health is a big, potentially fatal, error. 

Thus, copying what other individuals in the surrounding group are avoiding has the benefit of getting locally relevant information at a fraction of the cost that it would take to acquire it by one’s own trial and error. However, social transmission can have drawbacks as well as advantages. If the environment is changing very fast, then what others in the group are doing might already be out of date. Thus, models predict that social transmission will only appear at intermediate rates of environmental change. Moreover, as the proportion of other individuals in the group who are doing social learning increases, the advantage of doing so decreases. This is because, the more people are doing social learning, the less actual sampling from the environment is being performed, and thus the less often the information that is being used in the group is being updated. At the extreme, in a population all of whom were exclusively using social transmission, everyone would learn from everyone else, and the food avoidance would never change, even if it were no longer locally appropriate. Thus, the models predict that in a population largely composed of social transmission, it becomes optimal to do at least some individual learning for oneself. Thus, at equilibrium, there will always be a mixture of plenty of social transmission and some individual experimentation in the population. 
Many social anthropologists would happily accept that cultural transmission exists because it allows humans to be more adaptable  than if they had fixed behaviour patterns (e.g. Geertz 1973). Thus, they would have little to argue with in the above considerations. However, they tend to view the only contribution of biology3 to culture as getting it going in the first place. Once it exists, its internal dynamics will not be constrained or predicted in any important way by evolutionary considerations. It thus behoves the evolutionist to show that there is predictive or explanatory value in adopting more of the Darwinian framework into their accounts. 

For the food taboo example, there is such value. First, the models predict the emergence of transmitted culture for domains where the right thing to do is stable over a lifetime but not over thousands of years. Local food pathogens seem to fit this prediction very well, and we see enduring cultural traditions for food avoidances in a way that we do not for other domains of activity (consider the longevity of the Abrahamic taboo against pork). 

Second, the ratio of social learning to individual learning going on in the population – and hence, the longevity and uniformity of cultural traditions - will be sensitive to the costs of individual learning. Since, in the food case, the principal cost of individual learning is being made sick by choosing a toxic foodstuff, we can make the clear prediction that enduring cultural taboos against foods will tend to appear more for categories of foodstuffs that are actually dangerous. Most food-transmitted pathogens affecting humans are transmitted through meat and animal productions, and thus the model predicts that these will be differentially susceptible to tabooing. Fessler and Navarrete (2003) show that this is correct. In a survey of 78 cultures, they find that food taboos overwhelmingly attach to meats and animal products, and almost never to fruits, which generally hold few dangers. Indeed, since the costs of ill-advised experimentation with meats are so large, the models predict enduring cultural traditions specific to meat, which we do indeed observe. Moreover, we can make predictions about how much of the time individuals will be avoiding food that in fact would do them no harm. This will respond principally to the costs of individual learning (McElreath & Boyd 2007: 214). Thus, for meats, where this cost is high, maladaptive traditions can persist widely, as was observed by Aunger (1994) for meat avoidances in the Ituri forest. 
Most interestingly, the models shed light on why it is that, although there will be prolonged and stable cultural traditions for domains such as meats, there will always be a little individual experimentation, and, occasionally, cultural change.  Cultural change and individual agency have always been problems for social theories based on cultural transmission, since to state that humans rely on extra-genetic social information is to claim that they can always be duped by such information and will thus end up with unchanging cultural traditions that do not usually serve their interests. The Darwinian models make the more interesting and nuanced prediction that people’s acceptance of traditions will not be unquestioning, but mixed with individual experimentation that, through social learning, can lead to cultural change. Moreover, the speed of such experimentation will depend on the costs and benefits of individual learning in that particular domain of activity. These are fruitful predictions that could be tested with ethnographic data. 

To summarise this section, human food avoidances are culturally transmitted, and so biological1 and biological2 explanations are respectively incomplete and wrong. However, a broad Darwinian, and hence biological3, framework is still useful for explaining why cultural transmission has evolved, and why it has some of the particular properties that it does. Although the proximate mechanism for food avoidances is culture, it is evolutionary theory that explains why culture is there and how it is patterned. 

6. Conclusion

In this paper, I have attempted to synthesise socio-cultural and evolutionary accounts of human behaviour, using the examples of violence and cultural food taboos. Traditional social science wisdom is correct in that the proximate determinants of human behaviour (and variation in human behaviour) are to be sought in the social environment or in cultural history. This means rejecting biological accounts if by biological is meant a focus on only individual physiological states, or genetic polymorphisms. However, I outline a broadly conception of the biological, which is simply drawing on the powerful explanatory strategy of adding the Darwinian why question to concerns about proximate mechanism. I show that this approach is not just compatible with social science explanations, but strengthens them by generating additional predictions and adding an understanding of why humans are responsive to social and cultural input in the remarkable ways that they are. 
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