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Why do we need evolution?

When Charles Darwin launched his book On the Origin of Species on an unsuspecting Victorian audience in 1859, he triggered an intellectual shock wave that continues to send ripples around the world. One implication to which his book drew attention (though it was not one of Darwin’s own insights) was the fact that we humans are very much members of the animal kingdom. We are members of the order Primates, the group that contains all the monkey and ape species. In the past decade or so, we have gone one step further than any of Darwin’s contemporaries ever imagined in this respect. Genetic evidence has convincingly shown that, far from being a distant cousin of the monkeys and apes, we are very firmly embedded in the ape family as the sister species of the chimpanzees.

Darwin and the mind

While Darwin’s theory of natural selection has been truly revolutionary in the history of science, it was not Darwin’s ideas on how species are formed that were to achieve such prominence in the long run. Looking back on the 150 years of intellectual history since The Origin was published, we can see a growing importance for his later books The Descent of Man (in which he explored sexual selection and reproductive behaviour) and The Expression of the Emotions in Man and Animals (in which he tackled the nascent field of psychology). Darwin’s ventures into the field of behaviour were much underrated – indeed, his theory of sexual selection, with its emphasis on the processes of mate choice, did not come to occupy the position of importance that it now does within evolutionary biology until more than a century after The Descent of Man was published. And in many ways, we are still absorbing the lessons of his work on emotions. But both books were extraordinarily prescient, in that Darwin put his finger on issues that have since come to be seen as fundamental to our understanding of human behaviour and the mind that underpins it.

The past three decades have witnessed an extraordinary explosion in our understanding of animal behaviour and its evolutionary components. This explosion has involved both the development of a very sophisticated body of theory, much of it underpinned by mathematical models and a volume of observational and experimental research on animal behaviour that would have excited the grand old man beyond measure. For it was Darwin’s genius to bring together a powerful combination of acute theoretical insight with empirical tests using data from a wide range of species. Known as the comparative method, this has remained the methodological cornerstone of the evolutionary approach to this day.

While the study of non-human animals progressed apace from the 1970s, the extension of these ideas to human behaviour and psychology had to wait for the better part of another two decades before its own explosive take-off. In part this reflected a nervousness on the part of biologists towards dabbling in things human, but also the distrust in which social scientists had held evolutionary and biological ideas since the early 1900s. However, from the late 1980s onwards, evolutionary ideas began to be applied in earnest to the study of human behaviour and the human mind. This field is so new that its findings are only available in the more specialized journals. This book is an attempt to draw together some of the more salient findings from this research in a form accessible to the general reader.

Before we begin, we need to make clear what an evolutionary approach to human behaviour does – and does not – entail. The value of the evolutionary approach is that it provides us with a sound theoretical framework which enables us to generate a set of precise hypotheses concerning behavioural responses and psychological mechanisms and subject them to rigorous tests using data from the real world.

We can ask questions about the history and development of a trait both over geological time (its phylogenetic cause) and within the lifetime of an individual (its ontogenetic cause), determine how a behaviour enhances survival and reproduction (its functional or ultimate cause) and identify the factors that trigger a particular behavioural response to occur (its motivational or proximate cause). Niko Tinbergen, who won the Nobel Prize in 1973 for his work on animal behaviour, pointed out that each of these questions, while appearing very different at face value, is really just a different way of asking the same question – why does an animal display a particular trait? – with the answer pitched at different levels of evolutionary explanation. Each of these four senses of ‘why’ is important, and each can be equally informative. But it is very important not to confuse these levels of explanation by providing, for example, a proximate level answer to a question that asks about the function of a behaviour. Partitioning the kinds of questions we can ask in this way is now known, in his honour, as Tinbergen’s Four Whys.

By formulating our questions carefully and making sure our answers are pitched at the appropriate level of explanation, we can identify whether behaviours are adaptations produced by the process of natural selection, whether they are by-products of selection for other traits, whether they were initially selected for other purposes but have been co-opted by evolution to serve a new role (sometimes known as ‘exaptations’) or whether they serve no evolutionary function at all. In other words, the aim of the evolutionary approach is to understand the advantages that traits confer on individual organisms, how these interact with other traits (for example, how having a large brain means that it takes longer for an animal to reach sexual maturity) and how a species’ evolutionary history constrains the range of adaptations that are possible.

Genetic determinism: the evolutionary red herring

What an evolutionary approach does not involve, however, is any notion that all behaviour is genetically determined and that our biology is our destiny. This issue continues to exercise many people – mainly social scientists, but some biologists have also become surprisingly consumed by it. Much of the criticism levelled at evolutionary approaches to human behaviour seems to rest on the belief that an evolutionary explanation of behaviour necessarily implies that behaviour must be genetically determined. At face value, this may seem a reasonable conclusion to draw. After all, most discussions concerning the evolution of behaviour are explicitly couched in terms of ‘the gene for a behaviour’; moreover, the success of a given behaviour is explicitly measured in terms of its fitness (a term from population genetics that refers to the relative number of copies of a particular gene that an individual contributes to future generations).

Given this, it might indeed seem to follow that any discussion of evolution must mean genetic evolution. The logic of this argument would appear to be inescapable. But the fundamental question we have to ask is: does it have anything to do with the evolutionary study of behaviour? The short answer is no. There is a world of difference between claiming that we can provide an evolutionary explanation for behaviour and claiming that we are offering an explanation in terms of the genetic determination of behaviour. This is so for two reasons. First, no known species of organism (with the possible exception of single-celled creatures like viruses and bacteria) shows genetically determined behaviour in this way. Behaviour is simply too complex to be determined by single genes. More importantly, if a behaviour truly were genetically determined, it would mean that the behaviour always developed in exactly the same way in each individual and that environmental influences exerted no influence whatsoever. This would result in behaviour that, by necessity, would be completely inflexible: the organism would always behave in the same way, irrespective of the circumstances. Genetic determinism on this scale is an excellent recipe for the rapid extinction of the species in question; it is not a particularly helpful foundation on which to base an effective interaction with a complex, constantly changing world.

Vertebrates evolved large brains precisely to allow them to adjust their behaviour to suit the circumstances in which they happened to find themselves on a moment-by-moment basis. The genes that code for the brain have been selected expressly to enable the organism to escape from a genetically driven existence. Ironically, given the fears of genetic determinism and the loss of ‘free will’, it is our genes that free us from these deterministic constraints.

An evolutionary approach to understanding behaviour is most definitely not about identifying a single causal link between genes and behaviour. This misunderstanding often arises because an evolutionary approach does require some genes in the system, so convention enjoins us to identify some arbitrary notional gene as the focus for our thinking. The genes in evolutionary explanations are no more than a device for keeping our thinking straight. This does not necessarily mean that there are no specific genes involved, of course, but that is a question that has a purely empirical answer, which must be provided by developmental biologists, not by evolutionary psychologists.

Second, the evolutionary study of behaviour is not actually about the genes that determine behaviour, even in the weak sense that there must always be some genetic constraints on the capacity to behave at all. The point is that an evolutionary approach is concerned with a strategic analysis of behaviour: why does the individual behave in this way, in the sense of ‘what purpose does it serve for the individual?’ A strategic view makes no specific assumptions about what determines behaviour, it simply assumes that an individual’s choice of behavioural strategy is guided by evolutionary considerations (that is, maximising its contribution to the species’ gene pool in future generations).

Darwin, genes and behaviour

The evolutionary approach to the study of behaviour raises four separate points that need to be clarified:

First, such explanations sound as though (and have certainly been interpreted as implying that) animals make explicitly conscious decisions about their genetic future. No organism can do that, not even humans. Rather, this kind of explanation makes no assumptions at all about how such decisions are made: it could be entirely genetically driven and unthinking, but it could equally be entirely learned and deliberate, or it could be anywhere in between. Which of these possibilities is correct is an interesting empirical question but the answer does not have any implications for whether animals are behaving strategically, or, indeed, whether evolutionary considerations have had a hand in their decisions.

Second, while organisms which behave in a way that increases the number of their descendants in future generations can be considered to have higher fitness, this does not mean that the actual goal of that behaviour is the maximization of fitness. The goal of an Ache hunter from Patagonia may be, on one occasion, to hunt and kill a tapir, or on another to marry off one of his children and dance at the wedding. The link to fitness can occur very far down the line and there is no reason to expect people, any more than other animals, to show behaviours that are overtly designed to increase their fitness (the number of descendents they leave), even though that is their eventual consequence. The achievement of a much more proximate goal can have fitness-enhancing effects, but there need be no direct link between the two. This extended link, via a series of intermediate proximate goals, between behaviour and its ultimate fitness consequences, allows us to explore organisms’ behavioural decisions by focusing on immediate short-term consequences such as maximizing energy intake (in the case of hunters) or maximizing the number of offspring sired (in the case of mating strategies), while assuming that successful solutions to these proximate problems will eventually carry through into higher fitness. In behavioural ecology, this is known as the phenotypic gambit.

Third, the assumption that organisms are designed to behave in such a way as to maximise their genetic fitness is a heuristic device rather than a presumption of fact: it provides us with very precise predictions, which can be subjected to clear empirical tests. In contrast, the criticism of genetic determinism is explicitly focused on the machinery that permits behaviour to occur – in effect, what enables the hardware to be produced. This is a how question and is clearly entirely different from asking why behaviour occurs.

Fourth, evolutionary explanations are statistical. Perhaps the commonest attempt to counter an evolutionary explanation is: ‘Well, my children don’t do that!’ A specific example, however, cannot negate a statistical rule. To disprove the claim, you need to show that on average children do not behave in this way. The statistical nature of evolutionary explanations is important – indeed crucial – because evolutionary change cannot happen if everyone behaves in the same way. Organisms have to constantly test their environment, whether this be physical or social, in order to determine whether they are behaving in an evolutionarily optimal fashion. Some individuals will inevitably get it wrong. But, now and again, this trial and error learning will yield a novel solution that is better than all the others. Gradually, this solution will spread through the population, as those who have it (or adopt it) reproduce more successfully. But even so, that solution will never be adopted by everyone in the population: individuals will continue to try out new ones, and some will continue to get it wrong.

In short, the dispute confuses two quite different kinds of question that one might ask of the world: why something occurs or how it occurs. The confusion probably arises because the word gene is used in both kinds of explanation. One focuses on genes as causes of behaviour (or the capacity to behave), the other focuses on genes as consequences of behaviour (that is to say, the effect that behaving in a particular way has on the genetic make-up of the next generation). Although evolutionary biologists keep these two meanings clearly separated in their minds, those who are less familiar with this approach often confuse them.

Although these two processes are necessarily linked, it does not follow that, in any particular case, the same set of genes is both cause and consequence. In large-brained organisms like mammals and birds, this evolutionary loop is often closed by the brain. Consider an organism that has a large brain, which enables it to adopt flexible behavioural strategies. This allows it to fine-tune its behaviour, in the light of current circumstances, so as to maximize the number of matings it achieves, thereby maximizing the number of offspring it contributes to the next generation. What is passed on from generation to generation and so makes both evolution and the behaviour possible, are the genes for a big brain. But the genes that code for the brain do not determine the behaviour (mating) that the brain gives rise to; rather, they merely determine the capacity to make flexible decisions that are well tuned to local circumstances.

Finally, it is worth remembering that when Darwin first formulated his theory of natural selection, he had no knowledge of genes at all. In fact, his new theory was much criticized for containing what many regarded as a very inadequate mechanism of inheritance. Darwin’s theory of evolution by natural selection was only rescued from the growing obscurity into which it fell after his death by the rediscovery of Mendel’s laws of inheritance.

Although Gregor Mendel, abbot of the monastery at Brno (in what is now the Czech Republic), was developing his laws of inheritance at the same time as Darwin was developing his grand theory, his ideas were not widely appreciated outside his home town (Darwin, who had a copy of Mendel’s paper, certainly failed to understand their significance). Remarkably, this key which unlocked Darwin’s grand theory remained overlooked in the dusty volumes of obscure libraries for more than half a century until it was rediscovered by geneticists in the early 1900s. The result was what is known today as the new synthesis – the amalgamation of Darwin’s theory of evolution by natural selection and Mendel’s laws of inheritance into a single unified theory.

In any case, Mendel didn’t know about genes either! For both Darwin and Mendel, inheritance was all about ‘fidelity of copying’ between parents and offspring. This has one very important implication: evolutionary processes do not have to depend on genes. Anything that causes a correlation between parents and offspring has the capacity to be a Darwinian process. The things that an organism learns in its lifetime and passes on to its offspring can also undergo a process of natural selection. It is entirely possible and equally evolutionary, for non-genetic inheritance to take place and for such non-genetic resources to be selected over time. Cultural processes can therefore have very important evolutionary effects and this is especially true of our own evolution. In other words, understanding human behaviour from an evolutionary perspective may not require the involvement of any genes at all.

Disentangling the web

In this book we will rely heavily on a strategic perspective. At each step, we will ask how humans behave in some particular respect. We will then go on to ask what cognitive and physiological mechanisms underpin this behaviour. Where we can, we will ask about the developmental processes involved, in an attempt to address the question of how genetic inheritance and learning interact to bring such behaviour about (however, what we can do in this respect is presently severely limited by our almost total ignorance of the processes involved). And, finally, in a few cases, we will ask questions about the evolutionary history of a particular phenomenon (although the number of cases where we really can say anything useful about this is even fewer). For the moment, our concern will mainly be to raise questions about the processes involved and point to possible ways ahead.

Evolutionary psychology has often been seen as an alternative to more conventional approaches in psychology, the equivalent of developmental psychology, cognitive psychology or social psychology. That, however, is to misunderstand what the evolutionary approach is all about. In biology, the evolutionary approach provides a unifying framework that allows different subdisciplines (behaviour, ecology, physiology, genetics, anatomy, biochemistry, etc.) to talk to each other. In effect, Tinbergen’s Four Whys spell out how the various subdisciplines are related and allow them to interact without confusing the issues or getting into pointless disputes. In our view, evolutionary psychology supplies the same service for psychology, creating a theoretical framework for unifying the various subdisciplines. To all intents and purposes, functional questions about why individuals behave the way they do (known in biology as behavioural ecology) are really just social psychology with an evolutionary backbone. Cognitive and developmental psychology, in turn, map neatly on to the mechanism and onto-genetic senses of why?

Only evolutionary history (phylogeny) is missing from conventional psychology. Despite Darwin’s interest in the evolution of the mind, psychologists have tended not to ask questions about the evolutionary past, instead, they have taken the present as the focus of their interests. But there is a good reason why psychology should be interested in evolutionary history. Comparative psychology has always stood as a reminder to psychologists that we share our evolutionary past with other animals and in particular with the primates. Understanding just how and why we differ from non-human animals is a psychologically interesting question and knowing when those differences emerged may provide us with important insights into human nature.

In this book, we will not have much to say about the behaviour and psychology of non-human animals, even though comparative psychology is an important branch of evolutionary psychology. This is simply because it would require a much longer book to bring it all together. Animal research will, none the less, constantly be hovering in the wings, not least because almost all theories of behavioural ecology were developed through studying animals. The functional side of human evolutionary psychology thus builds on a vast mass of research: in applying these ideas to humans, we ask to what extent the same general principles underpin human behavioural decisions.

By the same token, we will have little to say about many of the more conventional aspects of cognitive psychology such as memory, perception, thinking and so on. These largely focus on questions about mechanisms, the fundamental building blocks of how we interface with the world. They are there and they surely have an evolutionary origin, but, consistent with our focus on strategic functional questions about behavioural decisions, our main concern will be with what has become known as social cognition, a higher-order layer of cognitive mechanisms specifically involved in the social decision-making that lies at the heart of human behaviour.

One last source of confusion needs to be clarified. Those who apply an evolutionary approach to human behaviour have, for the past decade or so, been locked in a trenchant and, at times, rather unseemly dispute about how such studies should be done. On the one side, those with a background in biology (and specifically, behavioural ecology) have stressed the importance of asking whether behaviour is adaptive in the conventional functional sense used by biologists (that is, that a particular behaviour has the consequence of enabling the organism to maximize its fitness). They have emphasized both individual differences in behaviour and the analysis of their functional consequences.

In contrast, those with a background in psychology have tended to focus on the universals of behaviour that are true of the species as a whole. As a result, they have concentrated on the cognitive mechanisms that produce behaviour – the design of the human mind, as it were. Because they view the neuro-cognitive hardware rather than behaviour as being the product of selection, they have insisted that the behavioural ecology approach is, in the case of humans, rather fruitless: they argue that there has been little change in the human gene pool in the last 10,000 years, since the invention of agriculture, and hence that much of our behaviour will inevitably be maladaptive because we are stuck with a Stone Age mindset in a modern industrial environment. The human mind, they argue, evolved to deal with conditions in the Environment of Evolutionary Adaptedness (or EEA), the historical time and place in which our ancestors evolved their particular characteristics. Hence we can only understand the mind as an adaptation if we see it against the background of the prehistoric environment in which it evolved.

We see little or no benefit in polarizing an artificial distinction. The fact is that the human mind, like the minds of all species with brains of a decent size, evolved to cope with environmental variability. The terrestrial environment has never been stable at any time in the Earth’s long history and any species that sought to evolve rigid cognitive mechanisms would be signing its own extinction warrant. Most vertebrate species are designed to be smart precisely so that they can adjust their behaviour to the constraints of current circumstances, whatever they happen to be. This is not, of course, to deny that some aspects of the human mind may be much less flexible than others. Rather, it is to say that we should not be prescriptive about what these might be until we have shown that they actually exist.

Instead of getting involved in an argument that is ultimately pointless and distracting, we prefer to bring both perspectives together as best we can. Cognition is an essential element in any account of the functional aspects of human behaviour. While it remains true that the structures of the human mind evolved in a particular environment, the EEA is an elusive concept since our minds, like our bodies, are the product of a long evolutionary history and it is probably not possible to identify a single point at which any one feature came to be.

In the chapters that follow, we will present evidence to show that many aspects of modern human behaviour are functionally adapted to evolutionary goals and that behavioural plasticity and flexible decision-making are key to achieving these goals. At the same time, we will also find aspects of human behaviour that seem to be resolutely intransigent in the face of changing environments. As a result, we will need to develop an integrated approach that draws together a whole range of disciplines to understand the complex explanatory web which underpins the way humans behave.

Summary

An evolutionary approach provides us with a powerful framework for studying human behaviour and the mind. This is not because it offers us a different method to conventional psychological approaches but because it allows us to integrate them under a single unifying theory; Darwin’s theory of evolution by natural selection. In doing so, it is important to remember that an evolutionary approach does not necessarily imply that either behaviour or the mind that underpins the behaviour is in any way genetically determined. Learning is itself a Darwinian process and provides one of several possible alternative mechanisms of inheritance in addition to conventional genetic processes. Appreciating this enables us to widen the scope of things we study to include culture and the mechanisms of cultural inheritance.
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What evolution did for us

When Darwin first developed his theory, people assumed that animals behaved in ways that were good for the species as a whole. For example, female lionesses which suckled young cubs belonging to other females in their pride were assumed to be doing so in order to make sure that there were plenty of lions in the next generation and so the species wouldn’t become extinct. However, the most important thing to note about the theory of natural selection is that it is concerned with individual survival and not with the survival of the species. Although individual reproduction inevitably has the effect of perpetuating species, this in itself is not the purpose of reproduction (or evolution).

Individuals are selected to behave in their own reproductive interests and the fate of the species as a whole is irrelevant to individuals’ reproductive decisions. This must obviously be the case if natural selection is to operate in the way Darwin envisaged: since the whole process is based on the notion of inter-individual competition, any organism that behaves so as to benefit the species or group at some cost to its own reproductive interests is likely to leave fewer descendants than less noble-spirited individuals who just look after themselves.

Darwin and natural selection

So how did Darwin envisage natural selection as operating? While his views on the importance of natural selection in the evolutionary process changed over the course of his lifetime and evolutionary biologists today continue to argue over the relative importance of selection as a means of evolutionary change, there is no doubt whatsoever that, with this idea, Darwin changed forever the way we think about the natural world.

The theory of natural selection is deceptively simple and is based on three premises and their logical conclusion:

Premise 1: All individuals of a particular species show variation in their behavioural, morphological and/or physiological traits (their phenotype). This is usually known as the Principle of Variation.

Premise 2: A part of this variation between individuals is heritable: that is, some of that variation will be passed on from one generation to the next (or to put it even more simply, offspring will tend to resemble their parents more than they do other individuals in the population) – the Principle of Inheritance.

Premise 3: Whenever there is competition among individuals for scarce resources such as food, mates and somewhere to live, some of these variations will allow their bearers to compete more effectively than others. This competition occurs because organisms have a capacity to greatly increase in numbers and produce far more offspring than can ever give rise to breeding individuals (just think of frogspawn, for example) – the Principle of Adaptation.

Consequence: As a result of being more effective competitors, some individuals will leave more offspring than others, because the particular traits they possess give them some sort of edge: they are more successful at finding food, or mating, or avoiding predators. The offspring of such individuals will inherit these successful traits from their parents and ‘natural selection’ can be said to have taken place. Through this process, organisms become adapted to their environment. The success with which a trait is propagated in future generations, relative to other variants of that trait, is called its fitness. Fitness is a measure of relative reproductive success (that is, relative to alternative variants of the same trait); strictly speaking, it is a property of traits. This is sometimes known as the Principle of Evolution.

By specifying a mechanism by which evolutionary change could be effected, it then became possible to formulate testable hypotheses aimed at explaining the anatomy and behaviour of organisms. If a trait was an adaptation, then it should show evidence of being well adapted to the purpose it was supposed to serve; and if it continued to confer a selective advantage on the organism that possessed it, then it should also help to increase the survival and reproductive success of those organisms relative to those that did not possess it (or which possessed inferior versions of it).

A second important consequence of Darwin’s position was that it made ‘group selection’ (evolution for the benefit of the species) an extremely unlikely (though not entirely impossible) explanation for the evolution of anything. Despite this, group selection remained firmly ensconced in the public imagination. Indeed, even biologists often failed to appreciate this point and it was not until the 1960s that the concept of group selection was finally laid to rest. Evolutionary biologists have remained extremely cautious of mentioning group selection ever since.

The ‘selfish gene’ as shorthand

Sometimes, however, even the individual is too gross a level to understand the workings of evolution. This is because, although natural selection acts on the survival and reproductive success of individuals, what actually changes over time is the frequency of genes in the population’s gene pool. Individuals are really transient beings: no matter how long their lifespan, they all die in the end. Genes are the entities that persist and provide continuity over time.

In his famous book The Selfish Gene, Richard Dawkins argued that there are some aspects of evolutionary biology which we can understand much better if we adopt a gene’s-eye view of the world and recognize that the evolutionary process consists of genes which help to promote the survival and reproductive success of the bodies in which they find themselves, rather than vice versa. To get this idea across more clearly, Dawkins made a distinction between ‘replicators’ and ‘vehicles’. Replicators are the entities (genes) that reproduce themselves and persist through time, whilst ‘vehicles’ are the entities (bodies) that the replicators construct to contain themselves and which increase the replicators’ ability to reproduce and leave as many descendants as possible.

For supposedly advocating ‘genetic determinism’, Dawkins came in for a lot of misguided abuse, mostly from people who didn’t take the trouble to find out what he really meant (see Malik [2000] for a review). It is vital to appreciate that when Dawkins talks about genes in this way, he is not suggesting that individual genes are consciously striving for their own ends; it is simply a shorthand way of speaking about evolutionary processes. What it really means is that, all else being equal, animals whose genes lead to the development of traits that increase an individual’s ability to survive and reproduce are more likely to be represented in the gene pool in succeeding generations than are individuals who had a different array of genes that resulted in traits that weren’t so successful in that particular environment. That is such a mouthful that no sensible biologist would want to repeat it every time he or she wanted to discuss the evolution of something. Dawkins provided us with a convenient contraction that needs only two words. However, it is important that, when we use his phrase, we bear in mind that it stands for that over-long sentence, and nothing more.

The significant point is not that a particular gene causes a particular behaviour, but that genetic differences between individuals (whatever these may be) are linked to behavioural differences that, in turn, result in certain individuals being more reproductively successful than others. That, as we noted in Chapter 1, is how genetic fitness is defined. Natural selection is always about relative differences between individuals, not absolute ones.

We also need to remember that evolution is always something of a compromise: at any one time, there are numerous selection pressures acting on the individual, in many different ways, with the result that a given adaptation may not always be the perfect solution to the problem in question. The classic example is that adaptations designed to enhance reproductive capacity are inevitably compromised by those geared toward enhancing survival. For example, a male could have enormously high fitness if he did nothing but mate all day but his mating activities are likely to be curtailed prematurely if he doesn’t spend some time feeding. Generally speaking, most organisms are jacks-of-all-trades and masters of none. In this sense, individual organisms, and not genes alone, are the units of selection, since the process of natural selection acts on the organism as a whole and not on genes in isolation.

It is also important to remember that other evolutionary processes can shape traits. Some traits may be historical accidents, produced by a sudden reduction in population size, such that only a very few individuals leave descendants from which the population can build up again. These founder effects can result in traits being fixed in populations despite the fact that they confer no real benefit on their holders – and may, in some cases, be detrimental. In a similar way, developmental constraints may result in traits that have not been directly selected for, but which have ‘come along for the ride’ as a consequence of selection for other traits.

Space does not permit a full review of all these alternative evolutionary mechanisms, but suffice it to say that, when attempting an evolutionary analysis, we must be very careful to exclude all other possible explanations for a trait before accepting that something is an adaptation. Equally, we must not be quick to dismiss something as an adaptation merely because its evolutionary function is not obvious. Doing so almost always reflects a lack of knowledge on our part. Prematurely concluding that a phenomenon has no adaptive function is as heinous a sin as prematurely concluding that it does.

Altruism and the gene’s-eye view

A gene-centred perspective on behaviour has been viewed as somewhat reductionist, as attempting to reduce something as complex as behaviour to something that is much simpler, like genes. However, when we take a ‘gene’s-eye view’ this is not to imply that behaviour is genetically determined. As we explained in Chapter 1, all behaviour is the result of an interaction between genes and environment and, in the next chapter, we go into this in more detail in order to emphasize that gene–environment interactions are the key to understanding how behaviour develops in an organism.

A gene’s-eye view has been of great theoretical value, since it has given us a way to understand certain facets of animal behaviour that were otherwise puzzling, since they seemed to require a ‘good for the species’ argument that didn’t quite square with Darwin’s theory of natural selection. Consider the female lions we mentioned at the beginning of this chapter: if behaviour must always be to the advantage of the individual rather than the species, why should a lioness suckle other mothers’ cubs and help promote their genes at the expense of her own? Such behaviour, where one animal provides a benefit to another, at a cost to itself, is termed altruism (which means ‘being unselfish’) and was one of the puzzles that taxed Darwin himself when he was developing his theory of natural selection.

Sadly for Darwin, this problem wasn’t solved until 1964, when a young graduate student, W.D. (Bill) Hamilton, pointed out that altruistic behaviour could evolve if the individuals that benefited from the behaviour were related to the altruist. This is because close relatives share some of their genes in common: two siblings share roughly 50 per cent of their genes, while two cousins share 12.5 per cent, which they inherit from a common ancestor (parent or grandparent, respectively). If a female lion possesses a suite of genes that cause her to help raise her sister’s cubs, there is a good chance that the genes in question will be passed on, even if that female has no offspring of her own. This is because her sister has a 50 per cent chance of having inherited an identical copy of those genes, which she then passes on to her offspring. As far as evolution is concerned, it doesn’t much matter whose body the genes are in, as long as they get passed on.

So, the reason that lionesses in a pride feed one another’s cubs is because they are all sisters. Far from behaving unselfishly, female lions are actually helping themselves – or more exactly, their genes – by helping other animals. This kind of process, where animals help promote the survival and reproductive success of their relatives, is known as kin selection.

However, altruistic behaviour can also occur between animals that are not related to each other, and so kin selection cannot explain all cases of altruism. An alternative explanation for cooperation under these conditions comes from Robert Trivers, an American evolutionary biologist. He argued that it would be an advantage for animals to help non-relatives if they could be sure that the favour would be repaid at a later date. In this way, the benefits balance out. Obviously, this only works if animals interact with the same individual on a number of occasions (so that the benefits are swapped fairly) and also if they are able to recognize one other.

This process is known as reciprocal altruism and, compared to kin selection, occurs much more rarely. This is because, when benefits are exchanged in this way, there is a delay between one animal giving the benefit and the other returning it, which makes it rather easy for the second animal to cheat and take the benefit without repaying it. If reciprocation is not reliable, then it is not in the first animal’s genetic interest to co-operate at all and the exchange of benefits can never get off the ground. Behaviour systems based on reciprocal altruism are therefore much harder to get going than those based on kin selection.
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