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Preface

For the first five years that I studied the evolution of behavior, I was what I now refer to as a “for the love of science” scientist. That is, I was absolutely fascinated with evolutionary biology, and it was my love for the subject that drove me to do what I did. I was not concerned about what direct, practical impact my work would have on people; I was simply convinced that it was inherently interesting. In fact, it went further than that. During this stage of my intellectual development, I actually held those scientists who directed their work toward helping people in contempt. I viewed them as intellectual prostitutes, who sold their souls and were driven by the mundane, everyday wants and needs of the masses rather than by the sheer beauty and excitement that made up the heart of science. I am ashamed that I ever held such a view, but I did.

I began studying the evolution of cooperation in animals about twelve years ago. I found the topic fascinating, and despite its clear implications for humans, I was unconcerned about what my work would tell us about how to make people more cooperative. If pressed, I would justify my work to friends and family by showing them how one could use what I do to understand human behavior, but that was not what drove me to do my work, it was merely a happenstance. I would have been just as happy studying some area of evolution that did not so easily lend itself to human analogies. Furthermore, the ideas I did have on how my work on animal cooperation might apply to human cooperation were at best fuzzy and undeveloped.

After operating in the “for the love of science” mode for about five years, I met my future wife, Dana, and soon our wonderful little boy, Aaron, was on the scene. In addition to the huge changes they brought about in my everyday life, Dana and Aaron had a profound effect on how I thought about science. Perhaps cooperation became more critical in my personal life. For whatever reason, I became more and more convinced that my work had relevance to those who were scientists by training. When I looked in Aaron’s trusting eyes, I realized it was only a matter of time before he asked me what science was. I decided that the best way for me to answer him would be to describe the beauties of scientific investigation and also to identify how it can have human consequence. As a start, I intend one day to share with him my thoughts on how ideas emerging from the study of animal cooperation might facilitate human sociality. This book is for him.

I am greatly indebted to my editor at the Free Press, Stephen Morrow. Stephen had the unenviable task of taking on this book halfway through the editorial process, but he quickly began providing critical advice that had a significant impact on the final product. Susan Arellano worked with me on the early stages of the manuscript (including encouraging me to write the book in the first place), and her input helped set the tone for what followed.

I have talked about the evolution of cooperation with hundreds of colleagues over the last ten years, and while I can’t name them all, I am obliged to mention three. My mentors Jerry Brown and David Sloan Wilson taught me almost everything I know, and I can never repay them for what they have given me in the way of both advice and friendship. Michael Mesterton-Gibbons was absolutely integral in helping me to develop mathematical models of the evolution of cooperation, and I look forward to our future work in this area.

Without the love, encouragement, and help of my wife, Dana, this book would never have come to fruition. In addition to proofreading every chapter more times than I (or she) care to recall, Dana also was pivotal in helping shape the ideas in this book. She is an amazing lady. My parents, Harry and Marilyn, and my brother David have encouraged me through the years. They read through this book and provided me with much needed advice. Lastly, I thank my little boy, Aaron, for helping me keep things in perspective.

Cheating Monkeys and Citizen Bees



INTRODUCTION
The Four Paths to Cooperation



It is true that certain living creatures, as bees and ants, live sociably one with another … [and] some men may desire to know why mankind cannot do the same. To which I answer:

First, that men are continually in competition for honor and dignity, which these creatures are not; and consequently amongst men there ariseth on that ground, envy and hatred, and finally war….

Secondly, that amongst these creatures, the common good differeth not from the private…. But man, whose every joy consisteth in comparing himself with other men, can relish nothing but what is eminent.

Thirdly, that these creatures, having not, as man, the use of reason, do not see, nor think they see any fault, in the administration of their common business; whereas amongst men, there are very many, that thinks themselves wiser, or abler to govern the public, better than the rest; and these strive to reform and innovate … and thereby bring into distraction and civil war.

Fourthly, that these creatures, though they have some use of voice, in making knownst to each other their desires, and other affections; yet they want that art of words, by which some men can represent to others that which is good, in the likeness of evil; and the evil in the likeness of good….

Fifthly, irrational creatures cannot distinguish between injury and damage; and therefore as long as they be at ease, they are not offended with their fellows; whereas man is then most troublesome, when he is most at ease; for then it is that he loves to … control the actions of them that governth the commonwealth.

Lastly, the agreement of these creatures is natural; that of men is by covenant only, which is artificial; and therefore it is no wonder if there be somewhat else required.



Writings of a biologist? A psychologist? No, instead these words come from Leviathan, the work of seventeenth-century philosopher and political scientist Thomas Hobbes. Was Hobbes right about animal and human cooperation? What, in fact, is the nature of cooperation?

Scientists who study human behavior argue about many things—in fact, they argue about everything from the minutiae of everyday life to grander questions regarding good and evil, the motivations underlying our actions, and whether we are driven primarily by genes, culture, or some intricate interaction of the two. One thing they do not disagree about, however, is whether humans are social creatures. We are, period. We know of no cases throughout history where large numbers of humans have intentionally lived outside the fabric of some kind of society. Anthropologists studying man’s evolution find that sociality is our natural state.1 Granted, the occasional hermit, living on his own in a cave for forty years, is found from time to time. Yet we know of such cases primarily because of their rarity and because they seem, in one way or another, unnatural to us—it is just not what we humans do. We simply are not designed, either physically or psychologically, to live as solitary creatures. There is a reason that solitary confinement is so dreaded by prisoners.

Within societies all across the planet, be they small nomadic groups of kin wandering through the grasslands or millions of unrelated individuals living in a metropolis, whether modern or prehistoric, cooperation is the glue that binds us together. It is difficult to even imagine a society in which cooperation, at some level or another, has not been integral. Certainly all groups have the requisite cheaters among them, and we will spend a great deal of time on such individuals: How should we punish them? How can we avoid interacting with them? Why do cheaters act the way they do? Nevertheless, without joint actions aimed at the production of something useful—that is, without cooperation—a society, almost by definition, is bound to crumble.

One possible gauge for estimating just how important cooperation is in all aspects of life is to recognize that we teach it to our children as early as they are able to grasp a story about others. Consider The Little Red Hen, a tale read by millions of parents to their toddlers.


One morning the Little Red Hen was pecking in the barnyard when she came across some grains of wheat. “How nice it would be to plant the grains and grow some wheat and bake some bread.” So the Little Red Hen gathered up the grains of wheat and said: “Who will help me plant this wheat?”

“Not I,” quacked the Duck. “Not I,” meowed the Cat. “Not I,” grunted the Pig. So the Little Red Hen planted the grains of wheat all by herself.



The Little Red Hen then solicits the duck, the cat, and the pig to help her cut the wheat, bring it to the mill, and bake the bread; each time she is answered with the same chorus of “Not I.” Finally, the Little Red Hen


… baked a warm and tasty loaf of bread.

“Now, who will help me eat the bread?” called the Little Red Hen. “I will,” quacked the Duck. “I will,” meowed the Cat. “I will,” grunted the Pig. “Oh, no you won’t,” said the Little Red Hen. “I planted the wheat. I cut the wheat. I took it to the mill to be ground into flour. And I baked this bread without any help from the three of you!”

Then the Little Red Hen took a bit of fresh butter, sat down under a shady tree, and ate the loaf of bread … all by herself!



Now, while it is true that in the end the Little Red Hen bakes her bread without the help of others, the message of the story really centers on the inaction of the duck, cat, and pig. From this trio, we learn that if you fail to contribute to the production of a resource that is potentially available to all group members—in this case a loaf of bread—you simply will not be allowed to get the resource for free and thereby parasitize the efforts of others. My four-year-old son doesn’t quite articulate it as such, but that is the bottom-line message. Of course, we all know of many instances in which this ideal is not upheld, but the point is that we teach our children the ideal, because it reflects what so many of us believe about human nature, or at the very least what we want to believe about human nature.

We read our kids The Little Red Hen because we cannot avoid the shadow of cooperation in virtually everything we do, or at least attempt to do. Consider just a few examples for the moment; we will delve into many more in later chapters.

During my drive in to work, I often listen to National Public Radio. I recognize that public radio listeners need to face up to a fact: if you aren’t going to be forced to listen to commercials about the fish food sale at your local pet store, somebody is going to have to pay the bills for broadcasting this stuff. And that means that the dreaded words you will be inundated with for one solid week—pledge drive—are always just around the corner.

The issue of cooperation arises for all public radio listeners. What should we do when pledge week comes around and everyone at the station, from the president to the assistant director of marketing, takes a stab at convincing us that we should pitch in and contribute? Although not glaringly obvious, there is a true dilemma here in terms of whether one should cooperate or not. After all, I can easily convince myself that if I don’t contribute, enough people will, and the station will continue to operate. Not only could I convince myself of this, it would in all likelihood be true. So, perhaps I wouldn’t cooperate and send in my pledge. But if this is true for me, it is true for every public radio listener. What if everyone decided not to contribute because others will? The answer is clear—no more public radio. So, while public radio is not relying on any single person to contribute, thus providing a temptation not to contribute (you get the product free), if no one cooperates, everyone loses.2

Enough people cooperate and contribute to keep public radio alive and well, but there are many other similar dilemmas where cooperation is not the inevitable outcome. Consider the brown-outs that are notorious in hot parts of the country during scorching summer days. Out of the blue, the electricity in large areas shuts down. Why? Could air conditioner owners, each deciding whether or not to cooperate, be responsible? Each owner believes that if she keeps her air conditioner on the maximum setting, that alone will not overload the system—so, to keep comfortable, that is precisely what she does. But if this holds true for one person, it is true for that person’s neighbor, her neighbor’s neighbor, and so on, and when everyone comes to the same decision to crank up the air conditioner, we get a brown-out. So the lack of cooperation imparts a price we all pay, like it or not. But it need not always be that way. Josh Weiner and Tabitha Doescher, for example, found that in a survey of utility customers, individuals were more likely to install control devices on their cooling units when they thought others would act in a similar fashion.3

Returning to the public radio example, imagine that the story that airs after the pledge drive focuses on the nuclear arms race between the United States and the former Soviet Union. Hard as it may seem to swallow, this is yet another version of the same cooperation problem we just faced, except that in this case, countries are the decision makers and there is a lot more at stake. Let us assume, for the time being, that both parties (the U.S. and the former Soviet Union) would prefer to have no nuclear weapons on the planet. As such, mutual cooperation is the desired goal. But why, then, is it so hard to get there? Why were both the United States and the Soviet Union using strategies like “mutual assured destruction” (any nuclear attack would lead to the destruction of all parties) for so long? One possibility is that neither side could disarm its nuclear weapons first, because cooperation by one party and noncooperation by the other would be an intolerable position for the cooperator. Mutual cooperation is again best for everyone, but the temptation to cheat (not cooperate) is very strong because of the consequences of unilateral action. Clearly, whether parties eventually cooperate in this instance and how they choose to do so has social and political consequences.

Philosophers and psychologists, economists and biologists have been making conjectures on the nature of human cooperation for as long as those professions have been around. Let’s take just a few moments to look at some historical aspects of the study of cooperation, to put this subject in some perspective.

Philosophers tend to believe that humans are either naturally social and cooperative or naturally antisocial and uncooperative. Aristotle fell in the first camp and was quite adamant about it: “Man is by nature a social creature: an individual who is unsocial naturally and not accidentally is either beneath our notice or more than human. Society is something in nature that precedes the individual. Anyone who either cannot lead the common life or is so self-sufficient as not to need to and therefore does not partake of society is either a beast or a god” (Politics, 328 B.C.).

Aristotle believed that the function of man was to lead a life of reason, because it was this alone that separated us from the beasts.4 On the other hand, there have been those who believed mankind was capable of cooperation, but that individuals would only cooperate if some external force saw to it. The Sayings of the Fathers, a fourth-century compilation of advice on religion and social affairs, notes ominously: “Pray for the welfare of the government, since but for the fear thereof men would swallow each other alive.”

The two most famous combatants to square off on the issue of whether people are by nature cooperative or not were undoubtedly John Locke and Thomas Hobbes, British philosophers and political scientists of the seventeenth century. Both Hobbes and Locke believed humans to be capable of cooperation; the question they differed on was whether we are innately cooperative. In essence the debate was on the most fundamental of all questions: are we naturally good or evil? As such, the debate was often cast in terms of whether war was the default state of human behavior or an aberration and whether some governmental unit was needed to enforce cooperation among civilians.

In Two Treatises of Government (1690), Locke sets out his rather far-sighted views that man is born free, that governments are not divinely appointed but rather a form of contract that can be broken by the people at any time, and that man is basically good and naturally inclined toward cooperation rather than destruction (via war): “And here we have the plain difference between the state of nature and the state of war, which however some men have confounded, are as distant as a state of peace, mutual assistance and preservation: and a state of enmity, malice, violence and mutual destruction are from one another.”

Thomas Hobbes, whose Leviathan predates Locke’s work by half a century, saw things in quite a different light. Mankind in its natural state, without a powerful government to keep citizens in line, was, Hobbes believed, “in a condition called war; and such a war as is of every man against every man.” Government’s function, according to Hobbes, was to enforce cooperation among its constituents, and he believed that the covenants formed between the governors and governed were based on force. In Hobbes’s eyes, “covenants, without the sword, are but words and of no strength to secure man at all.” Hobbes went as far as codifying this view in his Fundamental Law of Nature, which includes the supposition that “every man has a right to every thing: even to another’s body.” Without governments to see that cooperation exists among constituents, Hobbes believed, life would be “solitary, poor, nasty, brutish and short.” An interesting corollary to this “fundamental law” was that man was aware of his condition. Without government, people simply refused to invest in any public goods, since such goods would no doubt be usurped by others. The existence of government was not only needed to bring about cooperation per se, but was also the only means for people to procure investments and common goods. Somewhat surprisingly, despite his rather gloomy view of human nature, Hobbes believed that animals could be quite cooperative, by instinct (see his words at the beginning of this chapter).

The debate made famous by Locke and Hobbes still burns strong today. Are we inherently good? Do we tend toward cooperation, if given the chance? Today, however, the proponents are not particularly interested in the facts about cooperation; rather, they focus on how to make the opposing viewpoint seem foolish. Religions differ on our “fundamental” nature (good? evil? neither? both?), and even political parties can often be divided according to whether they believe that we are fundamentally good (as most liberals believe) or that we are neither good nor bad, but learn to be these things (as most conservatives believe). Resolving the differences between religions and different political parties is probably impossible and perhaps not even advisable. But given the tremendous advantages of actually understanding the very core of our behavioral repertoire, we must continue our investigation into this matter. While philosophy has certainly proved useful in illuminating the questions, perhaps it is not the ideal place to look for the answers about our cooperative tendencies (or lack thereof). But economics might be.

Economists and business people are, not surprisingly, acutely interested in cooperation, albeit for somewhat different reasons than philosophers. The approach taken in economics centers on the notion of the “rational man.” Most, but certainly not all, economists argue that people, one way or another, assess the costs and benefits of taking some action that has economic consequences and use a simple rule of thumb. If the benefits of the action outweigh the costs, people undertake it; otherwise they do not—hence the decision is considered rational. Extending this idea to cooperative behavior, people cooperate with one another when it is in their own interest to do so (the benefits are greater than the costs) and refuse to cooperate in other situations.

This notion of the rational man has its roots deep in the history of economics and can be traced back at least as far as Adam Smith’s The Wealth of Nations, wherein he laid out his famous “invisible hand” theory. The “invisible hand” ensures that the self-interest of each party translates into a well-oiled economy.


It is not from the benevolence of the butcher, the brewer and the baker that we expect our dinner, but from regard to their own self-interest. We address ourselves not to their humanity but to their self-love and never talk to them of our own necessities but of their advantages. Nobody but a beggar chooses to depend chiefly on the benevolence of his fellow citizens.5



Cooperation, Adam Smith believed, is a natural result of individuals trying to maximize their profit. When cooperation fails to serve this function, people don’t cooperate. This approach underlies the literally thousands of studies on the subject performed in the area of social psychology. In most of these economics-based psychology experiments, a group of people are assembled in a psychology lab and given instructions about a “game” that they are about to play. Typically, individuals are given a small amount of money and told that if enough people are willing to contribute a portion of the money they originally received, everyone in the group will get a relatively large bonus (notice the similarity to the public radio dilemma). For example, after being given $10 each, a group of eight subjects will be told that if four of them contribute $5 each, then everyone in the group, contributors and noncontributors alike, will be given a $10 bonus; but if fewer than four players contribute, no bonus will be given and those who contributed will be out their $5. Social psychologists then examine how such factors as group size and the ability of subjects to talk over the matter before deciding what to do affect whether the “cooperative bonus” is obtained and who is willing to contribute. Underlying all the manipulations, social psychologists are generally interested in whether people can figure out the rational choice that would bring them the most money.

The notion that humans are inherently selfish, cooperating only when it is in their economic best interest to do so, has certainly not gone unchallenged.6 In addition to the anecdotal cases we can all come up with, there have been numerous experimental attempts to determine whether we are continually acting as cost/benefit detectors, basing our decisions on this one element alone, or whether the story is more complex. Linnda Caporael and her colleagues, for instance, have argued that the rational man theory of cooperation (or the “egoistic incentive” theory, as they refer to it) is largely untested and based more on cultural beliefs than empirical evidence. In an attempt to test this, they examined whether people would cooperate with each other in the absence of economic incentives to do so. Caporael’s team found that people indeed do cooperate without such incentives and that the participants themselves often cite “group welfare” as a primary cause for such “irrational” decisions.

In fact, the social psychology notion that people need to be tested to see if their acts are based solely on selfishness has its roots in the writings of the ancient prophets and is essentially what the story of Job is all about.7 In this parable, the Devil approaches God and puts forth the following argument: The only reason Job loves You is that You (God) have given Job everything he needs, and more. Take away that incentive, says the Devil, and You will see just how quickly Job reconsiders his devotion. God does just that, and of course Job, though a bit confused about what is going on, remains loving and devout in the absence of any economic incentives. How common the attitudes of Job and Caporael’s subjects are remains a matter of debate, but they certainly pose a respectable alternative to standard economic thinking about cooperation.

Despite challenges to its universality, the rational man theory, because of its predictive power, has a very strong foothold not only in its home discipline of economics but in political science, psychology, anthropology, and even biology. There are, however, a few practical problems with this approach. First, there is the question of timescale. When we say that people will cooperate if the benefits of cooperation outweigh the costs, do we mean with respect to the immediate consequences of an action or to the longer-term consequences? If cooperating with you today harnesses me with some new cost, but five years down the road I receive a benefit as a result of my behavior, is it rational for me to perform the action now? Second, and in many ways more problematic, is how to incorporate many different currencies into an economic decision about whether to cooperate (in technical terms, this is a problem with utility functions8). If cooperating with someone gets me three apples but not cooperating gets me an orange and $ 1, how do I decide what to do? Which is worth more (that is, which provides me with greater satisfaction)? This is the precise reason we have a monetary system with well-defined units, but translating across apples and oranges to dollars (or whatever currency you are using) is not always straightforward, and it is not clear that people even attempt to do this, in any real way, when deciding whether or not to make a deal.9

The philosophical, psychological, and economic approaches to the study of cooperation are all illuminating in their own ways. But they fail to address a fundamental problem with respect to cooperative behavior: How could cooperation persist over long periods of time, when there seem to be so many ways that individuals who don’t cooperate can circumvent the system? Over the course of many generations, why don’t we see cheaters (those who fail to cooperate) slowly increase in frequency, replacing their cooperating peers? If you can benefit from others cooperating, why should you ever cooperate? Cheaters obtain the resources that cooperators obtain but don’t pay the costs of cooperation.

To fully address these issues, we must now turn to the science of evolutionary biology. Here, using natural selection as our guidepost, we can examine the various means by which cooperative strategies can evolve over vast stretches of time, as well as the reasons cooperation often fails to manifest itself in certain conditions. It is with the techniques developed in evolutionary biology, and more specifically behavioral ecology, that we will pursue our study of cooperation throughout this book. As we shall see, evolutionary biology and behavioral ecology are uniquely suited to address questions surrounding the existence and maintenance of cooperation, as the conceptual and mathematical tools have already been developed (in other contexts) to address the evolution of cooperation. Behavioral ecology is a discipline whose primary function is to study the evolution of social behavior, and so it is the area of biology best suited to examine cooperation.

The work compiled by behavioral ecologists over the last twenty-five years or so is an untapped treasure—not just as a checklist of cases of cooperation, but also as a conceptual spawning ground for ideas on how to promote human cooperation. Before examining the nuts and bolts of an evolutionary approach to the study of cooperation, let me put forth my hypothesis regarding precisely how the study of evolution and animal behavior can be used to foster and enhance cooperation in humans.

What we can learn about human cooperation by studying nonhumans begins with this assumption: We are much more cognitively sophisticated than animals. Despite considerable work done recently (some of it coming from my own lab) suggesting that animals are behaviorally far more complex than we have given them credit for, everything is relative. Animals can be much more sophisticated than we previously believed and still much less cognitively advanced than humans. It is worth emphasizing this point, because some have argued that one reason we can use animal examples to understand human nature is that some animals possess a rudimentary form of morality. It would require a separate book to elaborate on why I do not hold that view, but I believe animal work on cooperation can be profoundly useful for fostering human sociality nonetheless.

My hypothesis is that animal cooperation shows us what to expect when the complex web of human social networks, as well as the laws and norms found in all human societies, are absent, and so these studies act as a sort of baseline from which to operate. Animals show us a stripped-down version of what behavior in a given circumstance would look like without moral will and freedom. Only with this understanding of what a particular behavior looks like outside the context of some moral code can we use human morality to focus on and foster cooperation in our species.

Studies on cooperation in animals can be used to help us better understand and promote human cooperation in two ways. Both begin with a thorough search for common factors that have been found in many cases of animal cooperation. Once such factors are uncovered, one thing we can do is to identify areas in which we see failures in human cooperation, and then use our knowledge of animal cooperation to add critical factors to the human scenario. This might be referred to as the “missing element” approach. For example, if we have found that cooperation in animals is common when individuals frequently interact, we have identified a factor promoting animal cooperation. We can then examine how we might add this factor to the human scenario with which we are concerned. A second way of using animal studies is to identify human behavioral scenarios containing some of the factors that we know tend to favor cooperation in animals, and to use various techniques to amplify these factors and hence enhance the probability of cooperation. This might be thought of as the “nudge it over the top” approach.

Throughout this book, we shall constantly return to both of the above approaches. Put simply, the evolutionary work on cooperation in animals is a virtually untapped treasure chest in terms of understanding human cooperation. To overlook it would be a shame and perhaps much worse than that.

Before moving on to a few more detailed cases of how work on cooperation in animals can be used to foster human cooperation, I want to address a broad-based objection to the sort of approach I am advocating. One could argue that we humans are so different from animals that any attempt to study a phenomenon in animals is completely irrelevant with respect to that phenomenon in humans. There are literally thousands of examples one could give to refute this argument, but consider just one for the purpose of illustration.

Since the time of the Spanish explorer Ponce de Leon, people have been fascinated with the nature of getting old (in biological terms, the process of senescence). Our interest in why fruit flies get old, however, is probably a bit less heartfelt. Yet all across the world there are laboratories whose sole function is to study aging in fruit flies. This work has proven very productive and has shed a great deal of light on why humans, as well as fruit flies, get old and what we might do to affect the process of aging. Fruit flies are a model species, a means to reach an end, and they have proved quite useful in helping us better understand ourselves.

The reason that fruit flies help us understand aging in general is that they contain genes that are similar to the genes we believe underlie aging in humans. But many organisms have some genes in common with us. In fact, one unlikely candidate for studying aging in humans has proved a veritable gold mine—yeast! About 31 percent of the yeast genome have counterparts (called homologs) in humans.10 David Sinclair and his colleagues at the Massachusetts Institute of Technology, armed with this information, have studied the sgs1 gene in yeast, which has a counterpart labeled WRN in humans, to better understand the aging process. Mutations in WRN are known to result in Werner’s syndrome in humans, producing premature aging. Likewise, Sinclair and his colleagues found that sgs1 mutations caused premature aging in yeast cells.11 More than that, however, they were also able to understand some of the molecular details of how sgs1 caused aging. Studying yeast genes paid off by providing previously unknown details about the aging process in both yeast and humans. Similar arguments have been made with respect to yeast experiments and our fundamental understanding of the biology of cancer. Humans can be fundamentally different from flies and yeast and yet still share certain commonalities. To argue that this line of reasoning might be true for traits like aging but probably not for behavior is not grounded in any logic.

To guide us in examining how animal studies can shed light on human cooperation, we need a better understanding of how cooperation manifests itself in nonhumans. So let’s take a look at some examples. Four different paths to cooperation have been outlined by behavioral ecologists (some routes being more controversial than others). These paths go by various names, but here we shall begin by labeling them (1) family dynamics, (2) reciprocal transactions, (3) selfish teamwork, and (4) group altruism. These four pathways provide a framework for evolutionary thinking on cooperation and have been examined in some detail in nonhumans.

The First Path: Family Dynamics

In an open field somewhere in California, a group of ground squirrels peacefully go about their normal daily activities. Seemingly out of nowhere, a hawk begins its deadly dive from the air, targeting the squirrels for its next meal. Suddenly a piercing shriek echoes through the valley—the alarm call of one female squirrel. The field comes to life with squirrels making mad dashes toward their burrow or some other safe haven. Minutes later, when the hawk has clearly set its sights elsewhere, the squirrels slowly begin to resurface.

A puzzle emerges in this example. Why should an individual squirrel be the potential “sacrificial lamb”? After all, screaming alarm calls as loudly as possible must make you the single most obvious thing in the entire field. Why attract the hawk’s attention and most likely make yourself its next snack? Why not let someone else take the risks? As with so many riddles in the field of evolution and animal behavior, the answer lies in the interaction between ecology and kinship.
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