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PREFACE AND ACKNOWLEDGEMENTS
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The title of this book might just as well have been The Adaptationist Program, which would have informed biologists of its subject matter. The one I chose was inspired by George Gaylord Simpson, a distinguished student of fossil mammals and one of the giants of twentieth-century biology. In January 1947 he gave an address at Princeton University, “On the Problem of Plan and Purpose in Nature,” an expanded version of which was published the following June in The Scientific Monthly. I have no idea how either was received at the time, but I do know that they have been neglected ever since. I did not learn about them until 1965, despite many years of persistent interest in the topic and immense admiration for the author. When I finally came across it, I found the article to be, as expected, a superbly reasoned and gracefully presented review of earlier work, and a thorough demolition of much of the muddled thinking that was still prevalent on the topic of adaptation.

But I was not wholly satisfied with Simpson’s treatment of biological adaptations, for which he found plan and purpose appropriately descriptive. He discussed the mechanisms by which organisms solve the problems of life, which do indeed seem well planned and for obvious purposes, but there is more to the problem of plan and purpose than that. The adaptations of organisms also show gross deficiencies in their basic plans. I hope that this book gives a balanced perspective, showing both the power and the limitations of the evolutionary process.

I am grateful to Cambridge University Press for permission to reprint the figure on here and to Oxford University Press for the one on here. William Yee of the State University of New York at Stony Brook drew the pigeons pictured on here. The final form of that figure and most of the others was produced by Karen Henrickson of Stony Brook.

Many people gave generously of their time and effort in helping with the writing. My wife, Doris Calhoun Williams, deserves special thanks for valuable advice on the entire text, and whatever accuracy can be found in the endnotes can be credited to her. Helena Cronin also read the whole work and offered many helpful criticisms and suggestions. Margie Profet read and gave detailed advice on the first five chapters and offered much discussion helpful for the final four. Michael Ruse helped immensely with the first and last chapters. None of these good friends will be surprised that I did not always follow their advice.


INTRODUCTION
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PLAN AND PURPOSE IN NATURE

Most of us have an intuitive and adequate understanding of plan and purpose in man-made objects. The question “What is the purpose of a pencil?” need never be posed. A pencil’s size, shape, material composition, and a long list of other features conform closely to an ideal design for a writing instrument. Calling it a writing instrument summarizes these descriptive details without committing us to any belief about the origin or history of pencils. They could have been invented by Rube Goldberg or by a Neanderthal. We tend to have the same attitudes about the purpose of human body parts. The idea that our ears are for hearing, for example, can be shared by people who disagree on how or when the human ear acquired its admirable design as an auditory instrument.

I am sure that pencils had a complex evolution from a crude beginning, and that changes over the centuries arose from two sources: human imagination and human experience. Imaginative inventors proposed that some modifications might be improvements, and they tried them out. The changes that really turned out to be improvements were selected for manufacture and use; those that did not were discarded and forgotten. In this way pencils evolved by a combination of prior plan and subsequent selection based on trial and error.

A modern biologist recognizes no element of prior plan in the origin and evolution of the human ear. Ears and other features of living organisms, like the photophore of the pony fish discussed in chapter 1, are perfected entirely by the trial-and-error process of natural selection proposed by Charles Darwin in 1859. Ears are maintained and improved because individuals with better ears are more likely to survive and pass their genes on to future generations. This conclusion is supported by evidence that organisms can have sophisticated adaptations and at the same time show design features that would not be there if intelligent planning had played a role (see especially chapters 1, 3, 8, and 9). The idea that human adaptations arose entirely from blind trial and error has serious implications for any honest view of human nature and the present human condition (chapters 6 to 9).

In this book I assume the validity of what has been called the adaptationist program in recent technical literature. For each attribute of an organism, the program’s practitioners raise the question: How does this relate to the organism’s efforts to survive and pass on its genes? Such a question about human teeth, for example, has an obvious answer: they play a positive role in human nutrition, which is clearly needed for survival and reproduction. But the answer is less obvious with a more specific question: Why are there four incisors in each jaw? Serviceable dentitions with three or five incisors can easily be imagined. The answer may be purely historical: primates early in their history gradually changed from some larger number to four, and all primates today are stuck with it because there is no easy way to evolve from four to three or five. Another question might be, What is the purpose of the sounds we make when gnawing bones or biting celery? The answer: none. Noise is an unavoidable cost of the use of such mechanical adaptations as human teeth. The scientific value of any of these answers is that they have implications that can be checked. They sometimes enable us to predict and make important discoveries. I hope that the early chapters of this book provide abundant justification for this claim.

The idea that theories about prior history can be predictive is often casually dismissed. This is because people think of prediction in terms of future history, when the important use of theory is to predict the outcome of investigations. This is nicely illustrated by a great triumph of nineteenth-century science, the discovery of Neptune. Two scientists independently in France and England, using observed anomalies in the orbit of the planet Uranus, predicted that a detailed examination of a certain part of the sky would reveal a previously unknown planet. When they carried out the investigation and found the planet, this was not the prediction of a future planet, or of any future event, but merely a prediction of what would be found when and if certain actions were carried out.

The same is true of theories of human history, as illustrated by the celebrated (and controversial) discovery of Troy. A story conceived from Homeric epics and classical scholarship inspired a theory by the amateur archaeologist Heinrich Schliemann. He proposed that if he made a certain kind of investigation at a site near the western end of the Dardanelles, he would find remains of the legendary city of Troy. He carried out this investigation in the 1870s and verified his prediction. So Schliemann’s theory, a narrative history with a specific geography, led to a discovery of great interest. This is routinely true of the theoretical stories told by evolutionary biologists.

The first five chapters of this book summarize my view of what the study of biological adaptation is like today. An adaptation is, by definition, something functionally effective that arises from the long-continued action of natural selection. A good example is the special light of a pony fish, an admirably sophisticated aid for solving an immensely important problem. But look more closely at that fish. It has only two eyes; would it not make better sense, from a functional perspective, for it to have more than that? Its mouth and pharynx do a strange kind of double duty: they serve for both feeding and respiration. Why should the respiratory and digestive systems be associated? There is, in fact, a good reason for them not to be associated: the double-duty pharynx makes it possible for pony fish, and vertebrates in general, to choke on food.

And what proportion of the pony fish population would you expect to be male? I expect that most readers, like most biologists, expect the answer to be close to half. Yet surely the population’s reproduction would be more efficient if only a minor fraction were male. These functionally onerous products of pony fish evolution deserve equal time with the functionally adaptive, and I hope that this book achieves something of the needed balance. The unfortunate aspects of evolution are emphasized in my final four chapters, which discuss their implications for contemporary human life—social, medical, and philosophical.

A book this size can give only the sketchiest outline of both current understandings and their implications. I hope that the endnotes will lead the more ambitious readers to other works that can elaborate on what is only outlined here.
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