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  Preface




  The philosopher David Hume, writing in the eighteenth century, was highly disappointed when his book, A Treatise of Human Nature (1739), did not produce so much as a “murmur among the zealots” upon its publication. Hume, who remained hostile to organized religion throughout his life but does not appear to have been an atheist as such, took a perverse delight in poking at the hornet nests of his time, principally found amidst conventional Christianity. Today, we still encounter many dogmatic enclaves of the kind Hume opposed among the followers of religion, but to find the kind of scholastic inflexibility as Hume’s “zealots” we would have to look deep into the musty corners of the scientific establishment.




  This is not the place to catalogue at length the difficulty that novel ideas have in breaking through the thick crust of the peer review process, although many examples abound. The challenges Bernd Heinrich faced getting reviewers to believe his data on the mental acuity of crows (mentioned in Bekoff and Pierce, 2009) is a typical case from the field of ethology, where a dogmatic faith in the idea of animals as essentially little more than machines has persisted from Descartes to today. I do not believe that these kinds of resistances are entirely negative – a reluctance to adjust established scientific models assists in providing solid foundations to enquiry. But it also blocks innovation and sustains an orthodoxy that is antithetical to criticism even – or especially – where it is most needed.




  The process of scientific research and the formation, modification and replacement of empirical theories is a sadly ugly business. I found I had no taste for academic life after my postgraduate studies, simply because the bureaucracy of the academy exposed to me by my supervisor disabused me of any notion I may have been harboring about the purity and geniality of the community of scholars and scientists. This is not to impugn the scientists themselves – I have met some wonderful people through my interest in scientific research – but I must acknowledge that becoming an academic is not an easy road to travel. My decision to prostitute myself to industry was, in retrospect, an easy out, whatever misgivings I may hold about it.




  I make these observations to put into context the critique you are about to read. It is not my intent to ‘attack evolution’, but it is certainly my intent to reproach those who might level such an accusation against me – the “zealots” of the modern world. As a matter of fact, I find evolutionary theories a fascinating, although incomplete, account of the deep history of life on our planet, but I see no reason whatsoever that I should expect other people to feel the same way about this subject. Nor can I detect any terrible cost in specific communities choosing not to teach evolution in their schools, if only because I can think of a dozen other things – including philosophy – that it might be more practical for our children to learn.




  It seems to me that if one wishes more people to accept the perspective so ably presented by Charles Darwin in 1859, there could be no better place to start than by stripping (or at least exposing) the crust of mythological prejudices and metaphorical nonsense that have been presented by otherwise sensible scientists as gospel truth. Divested of these unhelpful trappings, even the more moderate creationists might be willing to reconsider their beliefs concerning the science of the origins of life, whether or not they might ultimately change their mind on the key issues.




  In this regard, it is undoubtedly a requirement that I disclose some information about my scientific and religious beliefs in order that my potential biases can be understood clearly. Yes, I am pro-religion – in fact, I have five religions (Zen Buddhism, Sufism, Hinduism, Christianity and Discordianism), all of which influence my morality, my philosophy and my way of life. But I am also deeply pro-science – and indeed have studied degrees in Physics with Astrophysics, Computing and Information Systems and Artificial Intelligence/Cognitive Science, not to mention publishing academic papers on neurobiology and other suitably chewy subjects. However you choose to interpret my disposition in light of this background, it is my suggestion that I can bring a certain unique balance to the topic this book tackles.




  This is a book about the ‘nature of life’, that is, the beliefs that people hold about life on our planet, very few of which can be assessed using empirical methods. The issue of whether we are all fundamentally selfish, of whether life is dominated by competition, or whether the gene is the ultimate and only meaningful locus for metaphorical ‘selection’ are all perspectives as deeply mythological as the question of whether some divine force was involved in setting life in motion “In the Beginning”. People are entitled to their beliefs on these issues – they are not entitled to pretend these perspectives are not beliefs.




  As well as ‘the nature of life’, this book is also about ‘the life of nature’, that is, the story of the natural world from inception to present. The study of life on Earth is not solely the preserve of biological sciences (including the chemistry of life) but is also always an historical investigation – and the goal of this, as in any history, is not simply to identify a minimal set of theories with explanatory power. It will not do, for instance, to pretend that the alliance between free-living bacteria that lead to the complex cells that all of our bodies are comprised from can be dismissed as unimportant because the self-interest of the co-operating bacteria explains why it happened. It does no such thing. Histories are accounts of what happened, and are never wholly reducible to theories purporting to explain why. For the most part, such theories radically overreach their plausible bounds.




  One of the assertions that emerges from this enquiry is that the neutrality of the scientific endeavor with respect to knowledge is not credibly under threat from the meddlesome forces of “organized ignorance” allied to ‘Religion’ (as if this term somehow denoted a unified field), even though there are indeed people who flatly reject specific theories and findings, but it is undermined by the premature certainty of those who fight under the banner of ‘Science’ (as if this term somehow denoted a unified field). The creation of an ‘enemy of science’ to declare war upon has polarized discussions on certain topics – particularly evolution – to the point that anyone who does not toe the orthodox party line in either camp risks being ostracized or censured by their peers. This behavior should run contrary to the core values of both scientific research and religious practice.




  Furthermore, if we are to uphold our existing Human Rights agreements, we have to allow people the freedom of belief to make up their own minds. If people choose to reject belief in evolutionary theories or any other aspect of modern science, that is their right under the terms of legislation that most Western countries have ratified. We have no justification for demanding such people believe the same way as us, no matter how preposterous their viewpoint may seem. It could well be that our Human Rights agreements need revision – it’s certainly the case, as Alain Badiou (2001) has suggested, that they will be the cause of great evil if we try to force these agreements onto other nations and peoples against their consent. But anyone who claims to honor the ethical directives collected under the banner of Human Rights cannot then insist that people must believe specific things – whether those beliefs are religious or scientific in origin.




  Truths that are claimed to be so utterly self-evident as to be mandatory should be able to stand on their own two feet, and if they cannot then we should question their claims either to truth or to self-evidence. It was a principal criticism of the Christian Church in previous centuries that it insisted upon identifying one single account of what was true and then attempted to compel everyone to adopt this version of truth. The problem with this method did not lie in it being based upon an incorrect account of the truth (although even Christians these days recognize that it but in it being an unjust and contemptible practice. It will remain profoundly monstrous irrespective of the veracity of the account of truth that motivates it.




  Although this is a book of philosophy (a field renowned for impenetrable vocabulary) about evolutionary theories (a subject with its own bizarre lexicon) I have tried to simplify the language wherever possible. Consequently, you will find little reference to certain words that are the mainstay of discussions of evolution. I have used ‘gene variant’ instead of allele, for instance, and have avoided as much as is possible the terms ‘genotype’ and ‘phenotype’, preferring to talk about ‘gene patterns’ and ‘animals’ instead. ‘Phenotype’ is an antiseptic term, the kind of scientific jargon intended to suggest a superior objectivity and clarity of thought, while often promoting a particular ideology. These choices in word usage are not only intended to make the book easier to read, they serve to focus the discussions on what we are actually talking about. (As a further aid, a glossary of terms used in the book is included at the back, and key terms are italicized as they are introduced).




  I must acknowledge some shoulders that I have borrowed as footholds in tackling this subject. I am indebted to the work of Mary Midgley, one of Britain’s truly great philosophers, and one for whom her majesty lays not so much in the iconoclasm of her ideas but in her commitment to presenting those ideas in language suitable for a wider readership. If there is one thing that philosophers as a whole are terrible at doing, it is in adapting their oft-valuable trains of thought for passengers who prefer to travel unencumbered by bulky intellectual baggage. She has been an inspiration to me, and a delightful correspondent.




  I owe a debt of gratitude to a number of philosophers and researchers for assistance in compiling the manuscript, including Michael Ruse, whose Darwin and Design I read with great delight not long after writing my interpretation of Kant on evolution included in this book; Michael Lynch, whose work in molecular biology is truly impressive; Armand Leroi for some assistance in respect to the Cichlids of Lake Tanganyika; and John O. Reiss, whose unique perspective on contemporary evolution is not only refreshing, it is securely rooted in an understanding of the history of the field.




  Additional thanks are due to many of the people who have contributed directly or indirectly to the development of this project, in particular Sam Kalman, for spotting a giant problem with my originally planned subtitle; Peter Crowther, for arguing the contrary position, and for continually sharpening my arguments by opposition; and Kelly Briggs-Waldrop for her invaluable observations regarding a typical US reader’s vocabulary, which alas required me to cut some beautiful but obscure terms such as ‘panacea’ and ‘accretion’ from the final manuscript.




  I would also like to thank the scientists whose work on evolution inspired my interest in the field. Firstly, to Lynn Margulis whose work and writings transformed my understanding of both life and evolution in ways that would be impossible to adequately document. Also, to Richard Lewontin, that rarest of things, a scientific materialist who is cognizant of the restraints this form of thought occasionally imports. Similar gratitude is owed to the late Stephen Jay Gould, whose writing not only inspired my interest in the details of evolutionary theories, but may also have been an influence in my gradual move from fiction to non-fiction. The clarity and readability of his essays set the bar for what I hope I might someday achieve.




  Lastly to my beloved nemesis, Richard Dawkins, whose work explicating complex evolutionary ideas is frequently first rate. His problem, alas, is a reluctance to stay on topic and a tendency towards a philosophical obtuseness that varies from careless to wanton. This leads him all-to-frequently to indulge in wild mythmaking even while he harshly scolds others who happen to tell different myths concerning evolution. This book simply would not have come about without my jaw dropping surprise at just how far outside of the scientific lines his early work decides to paint, and I find it hilariously ironic that he has positioned himself as a bastion of scientific rigor after so many injudicious excesses of his own.




  I also must thank him for percolating within me the necessary ire to break my silence and write publically about religious issues. I think, perhaps, that I might have drifted off quietly into bored agnosticism were it not for his caustic crusade giving me so many wonderful reasons to “return to the fold”, so to speak. How different my life would have been had I not felt it necessary to counter the manifest prejudice against the followers of religion that Dawkins so perfectly epitomizes! Just as Kant was to find Hume so inestimable in motivating him to pursue his incredible philosophical counterpoint, so I too owe a similar debt to this most wonderful modern example of Hume’s “zealots”.




  1. Scientific Mythology




  Imagining the Birds




  Every summer, when the sky is clear and the sun shines down on my back yard, my wife and I sit outside and watch the swifts, darting about in the sky, chasing insects. The small, jet-black birds are only about as long as my hand, and while their sweeping crescent wings resemble a boomerang they fly like little fighter jets, zooming above me with an innate grace and beauty I can only admire. According to the ancient stories, both the swift and I were made by a great and mysterious divine force that afforded each of us gifts suited to our diverse pursuits. The swift’s aerodynamic wing was tailor-made for agile aerial acrobatics, for diving at more than a hundred miles an hour as it chases down the tiny insects that are its prey. According to contemporary stories, the swift’s wing is an adaptation, its designlike perfection a consequence of blind natural selection acting on diverse gene patterns, as those birds who performed better against their rivals prospered.




  Both these stories are myths of nature, and both rely upon our imagination for their understanding. There are, I believe, important truths to be found in both of them – although the truth in the ancient stories is quite unlike the truth of the scientific metaphor of selection and adaptation. But both can also mislead if they are taken too literally or simply. Furthermore, the modern story is not as antithetical to the old account as is sometimes imagined – Charles Darwin’s metaphor of selection and fitness emerged directly from an older theological perspective and was not originally intended to be a rival to it. The two different myths agree that the natural world is filled with creatures whose talents are matched to their circumstances. In so much as they seem to disagree, it is only in the details of the mechanism proposed and the subsequent implications that might be drawn from it. We can say that both accept a metaphor of design, even though the way this image is used is significantly different.




  While I watch the swifts from Manchester in the United Kingdom, my wife and I have also lived in Tennessee in the United States, where I have watched another bird that is uncannily like it. The barn swallow has more-or-less the same shape and nature as the swift, although it parades around with a different coat of paint – it has a blue back, and an orange breast, far more colorful duds than the swift’s plain tuxedo. You would think from looking at these birds, which live some three thousand miles away from one another, that the incredible similarities between them must be a result of them being close relatives. But in fact, the swift is more closely related to another Tennessee native, the hummingbird, than it is to the barn swallows, and the swallows are songbirds while the swifts never sing a note.




  Many of those who study evolution explain the similarities between the two birds in terms of adaptation: since both chase insects on the wing, an activity requiring agility and rapidity, their bodies have evolved to be as aerodynamically efficient as possible for high-speed flight, hence the striking similarity in both shape and behavior. How satisfying you find this explanation depends on what you think of adaptation as an explanation for the nature of life: there are many for whom this way of looking at the features of animals is deeply and uniquely gratifying, and there are some who find this viewpoint offensive, although chiefly for reasons that have nothing to do with the science behind adaptation.




  I find descriptions of biological features in terms of adaptation to be perfectly adequate up to a point, but the meaning of adaptation for me is not to be found in the sense of intellectual accomplishment some feel in science having ‘figured it out’. Rather, the perfect tuning of these birds speaks to me of the incredible adaptability of nature – the refinement of their talents to their chosen lifestyle inspires me, but I do not see this as an achievement of natural selection. In fact, as will become clear, selection is just a fiction, a convenient metaphor that gestures at the underlying truth. For me, that truth can be found in the story that the ancestors of swifts and barn swallows were inventive enough to begin to prey upon insects, and as a result of a gradual accumulation of advantages their descendents are now perfectly suited to that way of life.




  The swifts I watch flying about at breakneck speeds above my back garden have spent their winter in Africa, and vacation in the United Kingdom and northern Europe when the deserts of that continent become unpleasantly hot. Similarly, barn swallows spend their summers in the pleasant coolness of the United States and Canada before heading south to the Caribbean, Costa Rica, Panama and South America for the winter. Among those who study animal behavior, this behavior is called migration.




  When I suggested it was a ‘vacation’, many scientists would contend that this was “only a metaphor”, and might even chide me for making an anthropocentric or unscientific assertion. Certainly, there is something fictional about my use of ‘vacation’ to describe the behavior of migrating birds, but the idea is no less valuable for involving a bit of imagination – it conveys quickly and easily the relationship between the two territories in which the birds live. Furthermore, the life sciences are packed full of creative images no more empirically grounded than ‘bird vacations’, most of which are comfortably ignored or accepted as something close to factual. It is the purpose of this book to help bring some of these myths to light, namely the metaphors that are used to present ideas from evolutionary studies, and also to suggest alternative myths that might be preferable for one reason or another.




  Migration is a convenient example for demonstrating the kind of problem that develops when scientists lose sight of the distinction between fact and metaphor, between an explanatory model and the mythic images used to present that model. In studying bird migration, most scientists had assumed (perhaps subconsciously) that an explanation could be put together in terms of adaptations, that there were genetic features in the DNA of the animals that alone could explain how and why they did what they did. Migration in this respect was not seen as any different from wings in terms of how it was to be explained.




  Although the scientists studying the phenomena came up with a variety of relevant mechanisms – including the polarization of light, geomagnetism, and the position of the stars and the sun – they all fell radically short of a complete explanation of migration (Bowlin et al, 2010). Some quickly reached the conclusion that in terms of the natural tendency for the birds to travel between more or less the same regions each time they migrated, it was going to be necessary to recognize that they had some kind of mental map (Ketterson and Nolan Jr., 1990), but even then explanations were offered in terms of the relevant brain regions such as the hippocampus, which is involved in memory recall.




  In seeking explanations for behavior in nature, some scientists turn all too quickly to explanations in terms of genes. They believe that everything that we see in life is best explained in terms of the chemical patterns found in DNA, and that evolution in particular can only be truly understood as changes in the distribution of genes. There is some scientific truth to this point of view, but it is all too easily swallowed up by the myth of gene supremacy that treats minds as an irrelevancy next to the explanatory power of genetic science.




  Real creatures – like swifts, barn swallows, or you and I – make their way in the world by virtue of a mind, a confluence of experience, instinct, motives and intentions that interprets what is happening to us and makes decisions about what we will do next. Genes are certainly involved in the development of the biological features that make that mind possible, such as eyes and ears which look at and listen to the world, sensory cortices that process that information, the hippocampus which retrieves memories of previous experiences to help interpret the senses, and which later stores new memories for the future. But genes no more decide what animals do than the blueprint of a hotel determines what people do inside its rooms. The blueprint may make some things more likely than others – no-one is taking a shower in a hotel room with no bathroom, for instance – but it is the people who stay in the room who decide what they do there, not their genes, and not the blueprint of the hotel.




  Imagine for a moment that you are a bird, migrating south for the winter. You set off for your migration because a particular mood seized you, a restlessness that comes about every year when the days get shorter. As you fly southwards, you pass places you remember flying over before, but you aren’t finding your way by memory alone. In your vision, you can see the magnetic field of the earth (Heyers et al, 2007), and you use this to guide your direction of flight. You could not find where you were going by just this ‘compass’ alone, however, because a compass means nothing without a map. You have to guide the journey using your magnetic sense in concert with the plan of the landscape in your memory, you have to adjust for gusts of wind that blow you off course, and you have to stick together with other birds on the same journey as best you can.




  Now having imagined this, who would you say that was navigating? The natural response is that it was you – you navigated using your visual impression of the magnetic field as your compass, and your memory and view of the landscape as your map. Someone who advocates gene supremacy disagrees with this conclusion. They say that although it may seem like you were doing the navigating really it was the bird’s genes that were responsible for the navigating, the flying, and everything else beside, and they did this by creating a program that the bird executed, like programming a computer with software. Sure there were some variables – the program had to be shown where it was going the first time, for instance – but once the data was in place everything happened more or less automatically.




  This perspective misleads not only in terms of pretending that animals (including humans) don’t have minds that make decisions and have motives, but also because it obscures the very important but secondary role that genes have in influencing behavior. For instance, in the previous thought experiment you set off to migrate because a ‘mood seized you’. This change in mood was related to certain combinations of genes in your DNA: once your body had used the patterns specified by certain genes to make particular chemicals, an emotional experience compelled you to migrate under the appropriate conditions. But it is the bird that migrates; the genes only create the circumstances, like the blueprint of the hotel creating the possibilities of what might happen in it. No-one would suggest that the hotel blueprint causes people to checkout (even though the checkout desk is a part of the design of the hotel), but some people do suggest that genes directly cause behavior.




  The ‘migration mood’ of the bird is similar to the mood that seizes you, for instance, when you nearly collide with another car on the road – feelings of surprise and fear, or perhaps anger if the driver of the other car was acting recklessly, or if you are tired or irritable. A specific gene holds the pattern for the chemicals related to each of these emotions in your body, one for epinephrine (the chemical of excitement and fear) and one for norepinephrine (the chemical of anger), but these genes are only a blueprint for the chemical that your body uses to produce those feelings. There are various parts of your brain that assess the situation you experience on the road to trigger those responses (and genes were originally involved in ‘building’ these), but you and your mind are not only involved in the process, you can and do completely subvert the ‘biological program’ for your own purposes all the time.




  One of the problems with contemporary science is that people have a tendency to trust scientists to report accurately the true account of a situation. In many cases, scientists who have conducted the relevant research are uniquely positioned to recount the facts of the matter. But in order to do so, they frequently have to find a way to present the story in comprehensible terms, and this requires a metaphor, an imaginative fiction. What’s more, much of the scientific research that takes place is motivated by such metaphorical stories – what I am calling myths – yet although these may be scientific myths, they are not part of empirical science as such. Rather, they are metaphysical extensions of the science, and we need to appreciate their intimate relationship with the scientific endeavor if we are not to be seriously misled about the nature of life.




  Myths and Metaphysics




  The myths of evolution that this book explores can be understood as metaphors, imaginative fictions, or as metaphysical stories. Metaphysics, the philosophical exploration of that which cannot be tested or proven, lies beyond the recognized borders of science, but science never manages to be entirely free of metaphysics. The belief that it does, that there is a notion of ‘scientific truth’ in some absolute sense, is itself a metaphysical belief. Indeed, one of the most prevalent confusions about science in modern times is that ‘scientific’ should be taken to mean ‘proven true by science’, rather than ‘conducted in a spirit of formal investigation’ or ‘inferred from empirical research’. Thus, models that have been rejected, such as phlogiston (which was believed to account for combustion before oxygen’s role was recognized) or the luminiferous aether (which accounted for the movement of light before photons were conceptualized), cannot be called ‘unscientific’ without falling under the criticism raised by Thomas Kuhn (1962):




  If these out-of-date beliefs are to be called myths, then myths can be produced by the same sort of methods and held for the same sorts of reason that now lead to scientific knowledge. If, on the other hand, they are to be called science, then science has included bodies of belief quite incompatible with the ones we hold today. Given the alternatives, the historian must choose the latter. Out-of-date theories are not in principle unscientific because they have been discarded.




  In a similar vein, when I talk about ‘myths of evolution’ I am not necessarily accusing various ideas of being unscientific, I am talking about stories that are spun out of the scientific theories in circulation. We are comfortable calling something like phlogiston a myth, because we presume that myths are not true, but this is not what I mean when I invoke the term ‘myth’. When I, for instance, call ‘the selfish gene’ a myth of evolution, I do not mean that what is termed ‘the gene-centered view’ is not a valid scientific perspective, but rather that the idea of a ‘selfish gene’ is an abstract metaphorical embellishment that puts a particular spin onto an otherwise neutral concept. This is what I mean by ‘myth’ in this context: a metaphorical image used to present the facts in a particular way, or (synonymously) a metaphysical story that expresses a particular interpretative bias. These myths can be criticized or replaced but they can never be entirely eliminated, since there is no science without mythology in this sense.




  No aspect of modern scientific thinking crosses so unnoticed into metaphysical territory as people’s beliefs about evolution. Myths abound when dealing with this subject! It is not intelligent design which is the only or chief culprit in this regard – it is not hard to spot that this is a metaphysical belief about a scientific topic – but rather the various stories that are spun out of the numerous competing models developed for understanding the putative processes of natural selection. Because these models are all incomplete, speculative and by-and-large untestable, they accumulate a rich scientific mythology which is then mistaken for knowledge and (even more embarrassingly) used as the basis of assertions that in many cases are largely indistinguishable from those conducted under a religious paradigm.




  This foray into the myths of evolution is not entirely unprecedented. Writing in 1985, the British philosopher, Mary Midgley, observed that while scientists sometimes complain about symbols and symbolism infiltrating science, the idea of a scientific process immune to myth and metaphor “seems to be both psychologically and logically impossible”. She states:




  The theory of evolution is not just an inert piece of theoretical science. It is, and cannot help being, also a powerful folk-tale about human origins. Any such narrative must have symbolic force… If we ask ‘by what myths do people today support themselves?’ we shall often find that they do it by myths which they wrongly suppose to be part of science.




  Other philosophers have advanced similar arguments. Michael Ruse (2010) suggests that “without metaphors we are blind – metaphorically at least”. He admits to being inclined towards the idea that metaphors are necessary for science, but is unsure how we might actually prove such a claim, while freely accepting that they are used throughout the sciences, and that he “cannot imagine science without them”. Scientific metaphor is vital for offering new perspectives and stimulating scientists to “think of old things in new ways”. They may be literally false, but they “push us in new directions”.




  According to Ruse, metaphors such as “natural selection, continental drift, force, work, attraction, charm, genetic code, Oedipus complex” all help to “structure experience and to build our models of understanding” even though Nature doesn’t literally select, and the genes are not actually written in code. These ideas have “indispensable” advantages for discovery and therefore “for all of the dangers seem here to stay.” The reason a mythology of science is unavoidable is that the distinction between these myths and legitimate scientific metaphor is very nearly non-existent. We do not simply read facts from reality with no involvement in the process – our own ideas influence our understanding of the facts.




  Of course, my choice of ‘myth’ as a synonym for ‘metaphor’ in the context of science may sound deliberately provocative, since often when we talk about myths we do mean to imply falsehood, or a distortion of the truth. As far as I’m concerned, there is always some truth to any myth – the question isn’t whether it is true or false, but in what sense there is truth in the fiction. When we talk of the mythical unicorn, for instance, the truth is that travelers did sell the spiral tusks of narwhal as the horn of the unicorn, which is how unicorns ended up listed in medieval bestiaries. Even though the unicorn was never a living creature as far as we know, the myth of the unicorn still contained some truth, since there was an animal with a single horn – it was even a mammal, albeit one that swam in the sea rather than galloped over the land. The myth may have got the facts wrong, but it was a distortion of the truth, not a pure fabrication or falsehood.




  In the context of myths as factual distortions, molecular biologist Michael Lynch (2007) has described the evolutionary beliefs of certain scientists literally as ‘myths’. He accepts as unproblematic the view that there has been an increase in the complexity of organisms over the past three and a half billion years, but recognizes that since evolution deals with observations that seek to explain historical events despite radically incomplete information, evolution “attracts significantly more speculation than the average area of science.” This has led to various confusions that Lynch seeks to dispel concerning the role of natural selection in explicating the development of complex organisms such as you, me and the swifts.




  Of particular note to our topic, Lynch denies that natural selection is “a necessary or sufficient force” to explain the emergence of life as we know it. He accepts evolution as key to understanding the history of life, but rejects as mythical the idea that natural selection is the whole of that story. He is far from the only scientist to hold this view, and it has to be taken seriously – although it also has to be understood carefully. The claim is not that evolution is a myth, but that evolution attracts myths, it accumulates them, as does any scientific domain to some degree. If we want to understand the nature of life, we need to know which scientific metaphors are no longer doing their job. This kind of realignment of our understanding of evolutionary science is another aspect of the story I am telling about the nature of life.




  In this book, I explore some of the most famous evolutionary myths, and offer in each case an alternative story that is equally compatible with current theories but entirely different in both meaning and implication. My purpose is to show that while a scientific theory may seem to be neutral and unbiased, this is never the case. There are always values embedded in any presentation of scientific thought, and when we move from the academy into the popular media the mythic dimension becomes so pronounced it threatens to obscure the otherwise valid observations at its root. As Katrin Wiegman (2004) has noted, scientific metaphors can be misused in two ways – they can obscure the scientific concept they are supposed to clarify, or they can awaken unintended associations that mislead public understanding of science.




  Discussion of almost all of the myths under consideration tends to be dominated by partisan camps, each holding firmly entrenched beliefs. To some extent, this situation is inevitable – it is as impossible to exist without beliefs as it is to live without drawing breath. However, the flaws in what others believe cannot serve as endorsement for our own beliefs: the establishment of truth is not a sporting match in which one team wins and another loses. Rather, truth is glimpsed when an issue is viewed from many diverse perspectives, and even then we can never be sure that there is not some unseen angle as yet unrevealed. If we want to really understand the truth about any topic, we may first have to find a way to draw a line between discernible facts and inscrutable metaphysics.




  Popper’s Milestone




  All this talk of metaphysics may sound daunting. Those who don’t use the word as part of their vocabulary may be concerned that discussions will be swept into mumbo-jumbo and irrelevancies, while those more familiar with the word may worry that it’s meaning has become so blurred and undermined as to make it impossible to use meaningfully. However, while the topic of evolution does become complex in many ways it will largely be scientific issues that give us the biggest problems, not philosophical ones. As for the meaning of ‘metaphysics’, I will use it in a very simple way, one based on the work of the Austrian-born British philosopher Sir Karl Popper, who in his efforts to explore the question ‘what is science?’ inadvertently laid down a metaphorical stone marker which stands on the borders between science and metaphysics, providing a convenient option for distinguishing simply between the two.




  All explanations of metaphysics tend to stray into historical sidelines, but perhaps the simplest approach is to claim (unfairly!) that the realm of metaphysics includes all the abstract nonsense philosophers discuss with no direct relevance to everyday life – things such as universals, necessity and possibility, ultimate causes of everything and so forth. It’s easy to understand why someone might have cause to oppose metaphysics as meaningless, or at least unhelpful, given this admittedly misleading definition.




  Perhaps the first major opposition of this kind came in the early nineteenth century from Auguste Comte (1830), who founded what is termed positivism, and suggested that science passed through an early religious phase, then a metaphysical stage, and would ultimately emerge as a pure science, with all trace of metaphysics eliminated. This led in turn to a movement known as logical positivism, which grew out of the renowned Vienna Circle of the 1920’s that Wittgenstein was at first associated with, and later went to great lengths to disavow.




  Enamored with the successes of science in the previous century, the logical positivists proposed that propositions gain their meaning by some specification of the actual steps taken to determine their truth or falsehood (the so-called verification principle). This focus on truth values is a common property in skeptical thought, and represents in part the importance philosophers have tended to ascribe to logic as a means of mathematically relating notions of truth and falsehood. At the heart of the movement was a particular confidence in science as the guide to discovering the world, expressed concisely by Rudolf Carnap (1928): “When we say that scientific knowledge is not limited, we mean: there is no question whose answer is in principle unattainable by science.”




  Although the logical positivists are the bad guys in this particular story, I do not mean to suggest that nothing good came out of the movement. In fact, the dialogue that began in Vienna led to many developments that were crucial to the refinement of scientific methods in the twentieth century. The logical positivists also added a great many useful terms to the language. Otto Neurath (1931), for instance, one of the leading figures of the movement before he was forced to flee Austria on account of the Nazi occupation, coined the term physicalism to refer to the belief that only physical matter exists (sometimes referred to as ‘materialism’).




  What motivated the logical positivists as a whole was the view that metaphysics was meaningless since everything within this domain was unverifiable, and only that which was capable of being confirmed as true could (they reasoned) be important. Popper thought differently. To his mind, the success of science did not lie in it being more verifiable than metaphysics, or, for that matter, ethics. Unlike many scientists, Popper took a decidedly cool view on induction (much as the eighteenth century philosopher David Hume had done) and observed that it wasn’t possible to confirm a universal scientific theory as this would require absolutely complete knowledge. However, it was possible to disprove a universal theory – all you needed was to find some disconfirming evidence.




  Suppose you have an infinitely large sock drawer, or one with so many socks within it that it is effectively infinite. Every day, you pull two socks from this drawer, and every day both are black. You might conclude (via induction) that the sock drawer contains only black socks. But suppose one day we reach in and pull out a white sock. This immediately invalidates the ‘black sock theory’! In the same way, Popper reasoned that a scientific theory cannot be proved true, but it can be falsified by contradictory evidence. Popper advanced the idea that falsification was a more useful criterion to apply to science than the verification principle, since universal theories can be falsified but they can never be conclusively proved, as with the sock drawer thought experiment. He therefore proposed that falsification be used as a boundary condition for science, and consequently that anything that could not be falsified belonged to the domain of metaphysics (Popper, 1959).




  While the logical positivists held that metaphysics was meaningless because nothing that abstract could ever be verified, Popper never suggested that because metaphysics could not be falsified it was without meaning. Rather, he recognized that metaphysical statements tend to imply beliefs, and therefore that anything in the realm of metaphysics is a matter for individual belief. Nothing could rationally force a change in such beliefs, at least in terms of definitely proving them false, but this was categorically not the same as claiming that such beliefs were meaningless. By the time of Popper’s knighthood in 1965, logical positivism was widely recognized as having run its course, in no small part thanks to Popper’s contribution. (However, it was to live on in the form of a ‘logical empiricism’ expounded by exiles from the Vienna Circle living in the United States – but that is another story).




  Sadly for Popper, his position that falsification could be used as a boundary condition for science was quickly under attack. As we will shortly see, Thomas Kuhn and others observed that scientists do not abandon their theories in the light of contradictory evidence, which was a central assumption in Popper’s account, and his student Paul Feyerabend (who had severe personal issues with his ex-mentor Popper) went on to demonstrate that there were no lasting boundary conditions to any human endeavor, never mind science (Feyerabend, 1975). Nonetheless, this in no way invalidates the importance of Popper’s work: logical positivism risked a particularly vicious form of intellectual fascism and Popper’s contribution to its demise is something to be commended and celebrated.




  Hostility towards metaphysics, however, certainly did not end with logical positivism. As E.J. Lowe (1995) has suggested, not only do contemporary philosophers look down on metaphysics but scientists involved in popularizing scientific beliefs and findings “do not conceal their contempt for philosophy in general as well as metaphysics in particular.” As Lowe suggests, this attitude is problematic – if metaphysics is unnecessary, why is there so much widespread disagreement over fundamental matters? This fact alone “demonstrates the need for critical and reflective metaphysical inquiry”, and it would be better if this could be pursued without being swept away with dogmatism. To put it another way: since we do not agree, even on purportedly objective issues such as science, the need for further discussion of metaphysics is amply demonstrated.




  While Feyerabend may have been correct in asserting that there are no lasting boundary conditions to human endeavor, this does not preclude the useful deployment of Popper’s concept of falsification. After all, the absence of lasting boundary conditions does not mean we cannot choose to erect boundaries wherever we wish. Indeed, if we agree to a particular boundary it may stand (by custom if by no other means) for as long as we wish. This, after all, is the basis by which one country distinguishes itself from another. It is for this reason that I talk about Popper’s milestone, as a kind of arbitrary but helpful way of distinguishing not so much a boundary to science, but rather the gateway to the vast, untestable territories of metaphysics.




  One final observation in respect to Popper’s views on metaphysics is particularly appropriate to the argument of this book. Popper (1976) famously remarked that “Darwinism is not a testable scientific theory but a metaphysical research program”, noting:




  And yet, the theory is invaluable. I do not see how, without it, our knowledge could have grown as it has done since Darwin. In trying to explain experiments with bacteria which become adapted to, say, penicillin, it is quite clear that we are greatly helped by the theory of natural selection. Although it is metaphysical, it sheds much light upon very concrete and very practical researches. It allows us to study adaptation to a new environment (such as a penicillin-infested environment) in a rational way: it suggests the existence of a mechanism of adaptation, and it allows us even to study in detail the mechanism at work.




  Thus Popper acknowledged that metaphysics were a part of science and indeed that this metaphysical element of science was important to the practical aspects of research, both in terms of motivation and in terms of comprehension of the phenomena being studied. This recognition – seldom discussed by scientists – will be highly significant when we come to address some of the key questions in respect to scientific metaphysics.




  Somewhere out in the metaphorical landscape of knowledge lies an almost insignificant stone marker reading ‘Erected at the boundary of Falsification’. It was set down by Popper to mark the end of science and the beginning of metaphysics. I suggest that even if we do not wish to use it to mark the border of science, Popper’s milestone can still be usefully interpreted as saying: ‘beyond this point lies metaphysics!’ Armed with this marker, we are better equipped to examine the relationship between science and its metaphysical entailments.




  Rewriting Science




  When I first went to university, it was to study astrophysics. I was enthusiastic about the subject, and eager to learn. My expectation was that the workings of the universe were going to be explicated to me, and that I was going to be shown experiments which underpinned the theories of nature that had been developed, and from which those theories could be derived. But in fact, the theories were taught as strictly factual, and only then were the experiments enacted. Students, having already learned the prevailing models, approached each experiment with the certain knowledge of the expected results.




  When we were asked, for instance, to take measurements from which to calculate the gravitational constant of the universe, there was no doubt as to what the correct answer was expected to be. In practice, few if any students produced results that would yield an answer sufficiently close to that dictated by prior theory. In the face of conflicting experimental evidence, most students would attempt the experiment again, usually once again yielding results which were not of the kind expected. After a few failed attempts, many students then adjusted their data in order to more closely resemble the expected results of the experiment.
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