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      “This volume fills a wide and expanding gap for Christians who continue to struggle with the relationship of evangelical Christianity to the claims of science. Specifically, for those who have rightly rejected the claims of unguided evolution, this book takes on the similar challenge of the possibility of theistic evolution. Scholarly, informative, well-researched, and well-argued, this will be the best place to begin to ferret out reasons for conflict among Christians who take science seriously. I highly recommend this resource.”

      K. Scott Oliphint, Professor of Apologetics and Systematic Theology and Dean of Faculty, Westminster Theological Seminary

      “Theistic evolution means different things to different people. This book carefully identifies, and thoroughly debunks, an insidious, all-too-commonly accepted sense of the phrase even among Christians: that there is no physical reason to suspect life was designed, and that evolution proceeded in the unguided, unplanned manner Darwin himself championed.”

      Michael J. Behe, Professor of Biological Sciences, Lehigh University; author, Darwin’s Black Box and The Edge of Evolution

      “Evangelicals are experiencing unprecedented pressure to make peace with the Darwinian theory of evolution, and increasing numbers are waving the white flag. The tragic irony is that evolutionary theory is more beleaguered than ever in the face of multiplying scientific challenges and growing dissent. Until now there has been no consolidated scholarly response to theistic evolution that combines scientific, philosophical, and theological critiques. I was excited to hear about this ambitious project, but the final book has exceeded my expectations. The editors have assembled an impressive cast of experts and the content is top-notch. Theistic evolutionists, and those swayed by their arguments, owe it to themselves to read and digest this compendium of essays. This book is timely and necessary—quite literally a godsend.”

      James N. Anderson, Professor of Theology and Philosophy, Reformed Theological Seminary, Charlotte; author, What’s Your Worldview?

      “Repeating the error of medieval Christianity, theistic evolution absolutizes the words of finite, fallible humans and relativizes the Word of an infinite, infallible God. As this tremendous and timely collection thoroughly demonstrates, scientific stagnation, circular philosophy, and heterodox theology are the inevitable results. This is simply the best critique of theistic evolution available.”

      Angus Menuge, Chair of Philosophy, Concordia University Wisconsin; President, Evangelical Philosophical Society; author, Agents Under Fire: Materialism and the Rationality of Science; Editor, Reading God’s World: The Scientific Vocation

      “This significant book persuasively argues that theistic evolution fails as a theory—scientifically, philosophically, and biblically. And with its broad-ranging collection of essays, it mounts a very impressive case. Strongly recommended, both for those who seek to defend Christianity intelligently and for those who find Christianity implausible because of the claims of neo-Darwinism.”

      Michael Reeves, President and Professor of Theology, Union School of Theology

      “The theistic evolution solution to the creation-evolution controversy herein encounters a substantial, sustained, and trenchant critique. The team of scientific, philosophical, and theological scholars assembled by the editors have joined to confront the venerable theory with a stinging challenge that its adherents will have to answer if they value their scholarly integrity. This is necessary reading for those who wrestle with the great questions surrounding the origins of life.”

      Peter A. Lillback, President, Westminster Theological Seminary

      “This landmark achievement contains an amazing collection of chapters by a powerful group of fully qualified experts in molecular biology, mathematics, philosophy, and theology. The chapters are clear, detailed in addressing all aspects of theistic evolution, and of a tone in keeping with 1 Peter 3:15: ‘with gentleness and respect.’ I consider this a must-have book for any Christian who wants to be able to give compelling answers to others who believe in theistic evolution.”

      Richard A. Carhart, Professor Emeritus of Physics, University of Illinois at Chicago

      “This book offers a much-needed, comprehensive critique of evolutionary creationism (theistic evolution), covering its scientific, philosophical, theological, and biblical deficiencies. It devotes much space in particular to the scientific side. This focus is needed because of the common, unwarranted assumption that Darwinism is doing well as measured by scientific evidence. Several articles, from different angles, show how much Darwinism depends on seeing all biological evidence through the lens of a prior commitment to faith in the philosophy of naturalism—particularly the ungrounded assumption that unguided natural forces must suffice as a complete account of origins.”

      Vern S. Poythress, Professor of New Testament Interpretation, Westminster Theological Seminary

      “‘In wisdom you have made them all,’ says the psalmist of God’s activities in nature (Ps. 104:24). But believers today, often blinded by modern science, fail to see that divine wisdom. This valuable volume challenges the assumptions of much scientific endeavor and proposes a fresh paradigm that is open to God’s involvement in nature. It deserves a wide and thoughtful readership.”

      Gordon Wenham, Emeritus Professor of Old Testament, University of Gloucestershire, United Kingdom

      “Few scholars even marginally knowledgeable regarding the nature of this debate could read objectively the lineup of scholars in this volume and not be impressed. Beyond the scholars’ academic credentials, the topics covered are both sophisticated and timely. For this reviewer, the experience caused me to respond time and again: ‘I want to start right there . . . or maybe there . . . wow—have to read that one first . . .’ The topic is not always an easy target, but after almost one thousand pages of critique across interdisciplinary lines, I do not think that it could be bettered. Kudos! Highly recommended.”

      Gary R. Habermas, Distinguished Research Professor and Chair, Department of Philosophy, Liberty University

      “As the debate over the origins of the universe, earth, and humans continues, and Christians grapple to understand the relationship between science and Scripture, evolution and creation, the voices in this book need to be heard. Scientific data need not be in opposition to what the Bible teaches about God and his world. The big questions about life are simply beyond the reach of ‘objective’ analysis. This volume critiques theologically and philosophically the flaws of positions that marginalize God from the process.”

      James Hoffmeier, Professor of Old Testament and Ancient Near Eastern History and Archaeology, Trinity Evangelical Divinity School

      “Theistic Evolution is a carefully crafted, academically sophisticated interdisciplinary challenge to the attempt to wed Christian theism to any version of the Darwinian project. I am awed by its scope and by the magnificent success of its intentions. Whether your interest is in the scientific deficiencies, the philosophical failings, or the theological dangers of Darwinism hitched to theism, look no further than this thorough analysis. Theistic Evolution is simply the most comprehensive and convincing critique of the topic I’ve ever read—a singular resource for careful thinkers—replacing a dozen books on my shelf.”

      Gregory Koukl, President, Stand to Reason; author, Tactics and The Story of Reality

      “An increasing number of evangelicals are advocating theistic evolution as the best explanation of human origins, thereby denying the special creation of a historical Adam. Without taking any specific view as to the age to the earth, this important new book demonstrates that theistic evolution fails to take proper account of Genesis 1–3 as a historical narrative. Leading scholars from a variety of academic disciplines argue that theistic evolution is exegetically ill-founded, theologically damaging, scientifically implausible, and philosophically unjustifiable. Written with an irenic tone toward those it critiques, this book will help guard against false teaching in the church that undermines the gospel and will also provide apologetic help for confident evangelism in a secular world.”

      John Stevens, National Director, Fellowship of Independent Evangelical Churches, United Kingdom

      “With the ‘death of God’ and the ‘hermeneutics of suspicion’ having captured the academy decades ago, the apologetic discussion moved decisively to the nature and origin of human beings. With this volume, the editors and contributors to Theistic Evolution have given us an important and much-needed resource for the conversation currently taking place within evangelicalism. Comprehensive in its breadth, specific in its critique, and confidently nuanced in its tone, each chapter contributes to a thorough rebuttal of the idea that theistic evolution is compatible with either historic Christian faith, sound reasoning, or rigorous science. But while written by specialists, Theistic Evolution is remarkably approachable to the average reader. I highly recommend this volume to students, pastors, educators, and anyone else who cares deeply about the discussion of human origins. This is a major contribution to one of the most important debates of our time.”

      Michael Lawrence, Senior Pastor, Hinson Baptist Church, Portland, Oregon; author, Biblical Theology in the Life of the Church

      “Under the banner of ‘theistic evolution,’ a growing number of Christians maintain that God used evolution as his method for creation. This I believe to be the worst of all possibilities. It is one thing to believe in evolution; it is quite another to blame God for it. Indeed, theistic evolution is a contradiction in terms—like the phrase “flaming snowflakes.” God can no more direct an undirected process than he can create a square circle. Yet this is precisely what theistic evolution presupposes. Modern Christians too often buy high and sell low—just as neo-Darwinian evolutionism is fighting for its very life, it is being propped up by an irrational hypothesis. Theistic Evolution is the most thorough and incisive refutation of this dangerous presupposition. I strongly recommend this volume!”

      Hank Hanegraaff, President, Christian Research Institute; Host, Bible Answer Man broadcast

      “This volume is the most comprehensive study on the relation between evolution and Christian faith I have discovered so far. While opening up fascinating firsthand insights into cutting-edge scientific results, at the same time the book treats the reader to a bird’s-eye view, asking the fundamental philosophical and theological questions and delving into the underlying worldview assumptions. It provides a very substantial contribution to the ever-ongoing dispute between naturalism and Christian faith in the areas of philosophy, theology, and the sciences.”

      Alexander Fink, Director, Institute for Faith and Sciences, Marburg, Germany

      “Essentially, theistic evolution says Charles Darwin and Richard Dawkins got the science right, but that God is still somehow involved. Putting this view into the crosshairs, this book argues convincingly that the science of evolution is in fact wrong, and that any theistic gloss one puts on it is thus doubly wrong.”

      William A. Dembski, Former Senior Fellow, Discovery Institute; author, Intelligent Design: The Bridge Between Science and Theology; The Design Revolution; and Intelligent Design Uncensored

      “Theistic Evolution is a major contribution to the very lively debate of exactly how to understand the ‘data’ from God’s revelation of himself in his Word with the ‘data’ from his revelation of himself in his world. Previous contributions to this debate have generally focused on the data from either science or Scripture. Theistic Evolution benefits from its comprehensive analysis from theologians, philosophers, and scientists in the same book. Whatever are your current views, Theistic Evolution will provide analysis from some of the most prominent critics in this conversation that should be helpful to people on both sides of this debate.”

      Walter Bradley, Former Professor of Mechanical Engineering, Baylor University

      “The question of origins rarely fails to attract interest, not least because it is overloaded with worldview implications. For too long the increasingly shaky modern ‘Darwinian’ synthesis has been accommodated into theological thinking. This remarkable book exposes how scientifically and philosophically preposterous the notion of theistic evolution really is. An authoritative and vital contribution to the topic!”

      David J. Galloway, President, Royal College of Physicians and Surgeons of Glasgow; Honorary Professor, College of Medical, Veterinary and Life Sciences, University of Glasgow
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      Preface to the Third Printing

      Do We Define Theistic Evolution Correctly?

      After the first printing of this book, BioLogos president Deborah Haarsma and other contributors to the BioLogos website objected to our definition of theistic evolution, claiming that we had misrepresented their position.1 But we believe that we did in fact represent their position accurately, as we trust that the following five points will show. 

      On page 67 in our book, in consultation with the other editors, we defined theistic evolution as the idea that 

      God created matter and after that did not guide or intervene or act directly to cause any empirically detectable change in the natural behavior of matter until all living things had evolved by purely natural processes.

      Does this misrepresent the position of BioLogos? It is hard to see how.

      1. A Refusal to Answer whether God Altered or Intervened in Natural Processes 

      Haarsma and other theistic evolutionists (or “evolutionary creationists,” as they prefer to be called) have long and openly emphasized that purely natural processes did the work of creation without any active guidance or “interventions” by God. As Haarsma said in a 2017 essay, evolutionary creationists “accept that natural selection and other evolutionary mechanisms, acting over long periods of time, eventually result in major changes in body structures.”2

      Moreover, advocates of theistic evolution have long objected to the theory of intelligent design on the grounds that it invokes “interventions” of God after the beginning of the universe to explain major changes in the history of life.3

      Nevertheless, for the sake of clarity, Stephen Meyer’s philosophical and scientific introduction in the first printing of our volume pressed advocates of theistic evolution to clarify whether or not they thought that God had guided that evolutionary process in any active way.4 Beyond sustaining the laws of nature, he asked, what do theistic evolutionists think that God actually did in the process of evolution?5

      Meyer also argued that, on the one hand, the denial of such active guidance left theistic evolution as a position indistinguishable from standard materialistic theories of evolution and, thus, also rendered it both theologically and scientifically problematic. On the other hand, he pointed out that refusing to either affirm or deny that God had guided the evolutionary process (as many theistic evolutionists have done) leaves the concept of theistic evolution so conceptually vague and empirically vacuous as to scarcely warrant consideration or critique.

      2. New Wording but the Same Position

      Since the publication of our book, Haarsma and others apparently have attempted to restate their definition of theistic evolution so as to affirm some form of divine guidance without abandoning their commitment to a purely naturalistic explanation for the origin of new forms of life. Thus, Haarsma now offers the following definition of evolutionary creation:

      God creates all living things through Christ, including humans in his image, making use of intentionally designed, actively-sustained, natural processes that scientists today study as evolution.6

      Of course, if her position is now substantially different than her previous position, she cannot reasonably claim that we misrepresented her previous position, especially if her new position was revised to make it impervious to our previous critique. Instead, that would simply show that she had shifted her ground, not that we had misrepresented her previous view. Even so, it is not at all clear that she has substantially changed her view, or that our previous critique of theistic evolution as advocated by BioLogos does not still apply to her new statement of that view.

      3. We Agree That God Sustains the Natural World, but That Is Not the Question

      In this book, we have carefully noted that theistic evolutionists accept that God sustains the orderly concourse of nature by what scientists describe as the “laws of nature.”7 We have also noted that many theistic evolutionists accept that God designed the physical universe at the beginning so that certain physical processes or lawful regularities would ensue.8 The question we asked was whether or not they also accept that God did anything after that to guide or direct or to otherwise “cause any empirically detectable change in the natural behavior of matter” in order to produce specific forms of life or even the origin of life from simpler nonliving chemicals. The supporters of theistic evolution still refuse to answer that question.

      Indeed, Haarsma’s new definition of evolutionary creationism seems either to deny that God directed the evolutionary process in any empirically detectable way, or else it again avoids addressing this issue. After her revised statement, quoted above, she added the following clarification: “Although God in his sovereignty could have chosen to use supernatural action to create new species, [evolutionary creationists] are convinced by the evidence in the created order that God chose to use natural mechanisms” (emphasis added).

      4. A Deceptive Use of the Word “Guided”

      Haarsma did, in the revised statement of her position, also attempt to affirm some form of divine guidance. She did so by stating that, “God guided evolution just as much as God guides the formation of a baby from an embryo.”9 Similarly, in another BioLogos review, Jim Stump writes, “Yes, we believe that God guides evolution, the same as we believe that God guides photosynthesis.”10

      Unfortunately, these statements remain vague and empirically vacuous precisely because neither Haarsma nor Stump explicitly specifies whether, or in what way, God guides either the process of photosynthesis or the development of a baby from a pre-formed embryo. Indeed, unless Haarsma and Stump think, for example, that sometime after the origin of the universe God specifically configured preexisting matter to design the photosynthetic system (which would constitute an intelligent design hypothesis), their use of analogies like this actually implies that God did not actively guide the evolutionary process. Indeed, taken at face value, both of these analogies imply that God established the evolutionary process by an initial act of creation at the beginning of the universe and now allows the process to unfold toward some predetermined end without any active guidance—in the same way that biologists think that an egg, once fertilized, develops in accord with the genetic instructions present in the embryo without any active guidance from God.

      Yet Haarsma and Stump’s use of the word “guide” is deceptive. People ordinarily use the word “guide” to refer to an action that actively influences the course of an object or system such that the action changes the direction that the object or system would otherwise go. But the analogies that Stump and Haarsma use (embryo development and photosynthesis) imply that God does not guide the evolutionary process in that ordinary sense. Instead, their analogies imply that God set up the initial conditions of the universe in such a way as to allow life to unfold toward a predetermined outcome without active guidance—just as photosynthesis automatically takes place whenever light hits plant cells or a baby develops in a predetermined way from the genetic instructions present in an embryo. Indeed, as Haarsma and Stump state, they think God actively guides the evolutionary processes in the exact same way that he guides the preprogrammed process of photosynthesis or embryological development—in short, he doesn’t. 

      Thus, equivocation and double-talk notwithstanding, Haarsma’s revised position statement serves only to confirm the accuracy of our original characterization of theistic evolution, as quoted above. 

      5. Adding Statements about Providence Would Not Change the Force of Our Definition

      We could, of course, slightly modify our definition to make explicit our acknowledgment that advocates of theistic evolution accept that God sustains the laws of nature (as we did in other places in the first printing of our book). Nevertheless, the substance of our characterization of the BioLogos position would remain the same. For example, we could have characterized theistic evolution or evolutionary creation as affirming that,

      God created matter [with regular properties governed by “natural law”] and after that [God continued to sustain matter and preserve its natural properties but he] did not guide or intervene or act directly to cause any empirically detectable change in the natural behavior of matter until all living things had evolved by purely natural processes [which God actively sustains but does not actively direct or guide toward a specific end].

      In this modified definition, we have explicitly added the BioLogos belief that God actively upholds and sustains the order of the natural world (as affirmed in Col. 1:17 and Heb. 1:3), a process that scientists describe with the “laws of nature.” The authors and editors of this volume agree with that belief and acknowledge that advocates of theistic evolution generally do as well. Indeed, Meyer’s introduction to our original volume took great pains to ensure that we acknowledged that theistic evolutionists do affirm that God’s power sustains the orderly concourse of nature.11

      But to define creation in this way confuses God’s initial work of creation (which produced new things and processes) with his ongoing sustaining power that underlies long-established, regular, and repetitive natural processes (which are, therefore, not new). (Note the present-tense verb in Haarsma’s definition of theistic evolution: not “God created” but “God creates.”)

      In any case, our original definition did not in fact misrepresent theistic evolution (or evolutionary creation) and, therefore, the scientific, philosophical, and theological critiques that we offered of that position in the first printing of our volume stand.

      —Stephen C. Meyer and Wayne Grudem

      .  .  .  .  .
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      As were the first two printings of this book,

      so also this third printing is dedicated to Peter Loose,

      who persuaded us of the need for this book

      and encouraged us throughout the process.

    

  
    
      Foreword

      It is an honor and a pleasure to write the foreword to this book, which sets a new standard for Christian engagement with contemporary science. The cumulative effect of the set of papers assembled in this volume is to suggest that the “God hypothesis” (or what philosophers call “divine action”) remains very much on the table as a scientific explanation for events in the history of life. Christians who fail to deal seriously with that point—perhaps out of deference to secular scientific authority—end up selling short both science and their faith. I take this to be the most important challenge that the scientists and scholars in these pages are offering to theistic evolutionists. 

      By conventional Christian standards, I do not think that I would count as a person of faith—though I may count as one by conventional secular standards. In any case, I write as someone who was confirmed in the Roman Catholic Church and studied on scholarship with the Jesuits before attending university. The Jesuits are notoriously rationalistic in their approach to matters of faith, which has always appealed to me. I was never compelled to declare belief in God but was strongly encouraged to question default secular solutions to problems of knowledge and action. As a result, I have been a “seeker,” a term originally used to characterize Christian dissenters from the Church of England in the seventeenth century, which Thomas Henry Huxley appropriated two centuries later, when he described himself as an “agnostic” on matters of faith. 

      The real question for me has been not whether God exists but how the deity operates in the world—including all the issues that raises for what we should believe and how we should act. In this respect, I have always regarded “atheism” in the true sense (that is, anti-theism, not simply anti-clericalism) as a moral and/or epistemic failure—perhaps a prudishness if not absence of the imagination, which when threatened can morph into bigotry toward that which one simply fails to understand. The neologism “theophobia” would not be out of place. My Jesuit teachers would go one step further and ask atheists the following question: What advantage would your understanding of reality gain by dismissing out of hand the existence of a divine intelligence, such that it would be worth the loss of meaning to your life and reality more generally? 

      But this is a book about theists who contest the place of modern science in Christianity. The charge laid at the doorstep of theistic evolutionists is that the doorstep is exactly where they leave their religious commitments when they enter the house of science. They do this, even though the weight of the evidence from across the natural sciences does not oblige such a conclusion. On the contrary, from cosmology to biology, it is becoming increasingly clear that science’s failure to explain matters at the most fundamental level is at least in part due to an institutional prohibition on intelligent design as one of the explanatory options. In these pages, “methodological naturalism” is the name by which this prohibition goes, but it could be equally called “methodological atheism.” 

      Like some leaders of the intelligent design movement, I was formally trained in a field called “history and philosophy of science.” As the name indicates, the field combines history, philosophy, and science in search of a lost sense of purpose in organized inquiry that began with the proliferation of academic disciplines in the nineteenth century. The field’s guiding idea is that if we understand how something as distinctive as science came about and was sustained over the centuries, we might have a better sense of what it says about us and hence where it and we should be going. The field’s founder was William Whewell, an Anglican theologian who introduced the natural sciences into the Cambridge University curriculum in the mid-nineteenth century. He also coined the word “scientist” in its modern sense. 

      History and philosophy of science truly came of age in the 1960s, a period of widespread disaffection with science’s complicity in what was then called the “military-industrial complex.” This disaffection was expressed in light of a general understanding that the West had experienced a “Scientific Revolution” in the seventeenth century, which radically transformed how people thought about themselves and their relationship to the cosmos. What most struck the historians and philosophers of science who investigated this “take off” point for the human condition was that it was part of a more general spiritual awakening of Christian Europe, what is normally called the Protestant Reformation. And precisely because the original turn to science involved a break from the established authority of the Roman Catholic Church, science’s submission to established secular authority during the Cold War appeared to betray that founding spirit. Readers of this volume should consider the challenge to theistic evolution found in this volume in a similar light. 

      While it is generally accepted that the Protestant Reformation overlapped with the Scientific Revolution, this is often treated as a mere historical accident, when in fact something closer to a causal connection obtains between the two events. The first movement in human history to trust the ordinary person’s ability to judge the weight of evidence for themselves was the drive to get people to read the Bible for themselves. Until the sixteenth century, Christianity found itself in the peculiar position of being a faith founded on a sacred book through which God communicated with humans, yet relatively few of the faithful could read, let alone affirm its contents. The Protestant Reformation reversed that. The Scientific Revolution then extended that “judge for yourself” attitude to all of physical reality by explicitly treating nature as a second sacred book. Thus, it is not surprising that Francis Bacon, with whom the “scientific method” is normally associated, was also instrumental in the production of the King James Version of the Bible. 

      Today science enjoys an unprecedented authority because of both the number of people who believe in it and the number of subjects to which their belief applies. In this respect, our world resembles the one faced by the Protestant Reformers in that people today are often discouraged, because of the authority of science, from testing their faith in its claims by considering the evidence for themselves. Instead they are meant to defer to the authority of academic experts, who function as a secular clergy. But unlike the sixteenth century, when the Protestant Reformers themselves drove the mass literacy campaigns to get people to read the Bible, we live in a time of unprecedented access to knowledge about science, both formally and informally—from the classroom to the Internet. Moreover, public opinion surveys consistently show that people are pro-science as a mode of inquiry but anti-science as a mode of authority. And so, while it has become part of secular folklore to say that the Catholic Church “repressed” the advancement of science, if “repression” implies the thwarting of an already evident desire and capacity to seek knowledge, then today’s scientific establishment seriously outperforms the early modern Church—and perhaps with the consent of theistic evolutionists. 

      I commend this book as providing an unprecedented opportunity for educated nonscientists to revisit the spirit of the Reformation by judging for themselves what they make of the evidence that seems to have led theistic evolutionists to privilege contemporary scientific authority above their own avowed faith. John Calvin famously likened the reading of the Bible to the wearing of spectacles to correct defective eyesight. Historically speaking, the original Scientific Revolution was largely the result of those who took his advice. But what was it about the Bible that led such a wide variety of inquirers, all wrestling with their Christian faith, to come up with the form of science that we continue to practice today? This is an important question to ask because there is no good historical reason to think that science as we know it would have arisen in any other culture—including China, generally acknowledged to have been the world’s main economic power prior to the nineteenth century—had it not arisen in Christian Europe.

      A distillation of research in the history and philosophy of science suggests two biblical ideas as having been crucial to the rise of science, both of which can be attributed to the reading of Genesis provided by Augustine, an early church father, whose work became increasingly studied in the late Middle Ages and especially the Reformation. Augustine captured the two ideas in two Latin coinages, which prima facie cut against each other: imago dei and peccatum originis. The former says that humans are unique as a species in our having been created in the image and likeness of God, while the latter says that all humans are born having inherited the legacy of Adam’s error, “original sin.” Once Christians began to read the Bible for themselves, they too picked out those ideas as salient in how they defined their relationship to God, which extended to how they did science. 

      And this sensibility carried into the modern secular age, as perhaps best illustrated in our own day by Karl Popper’s slogan for the scientific attitude as the method of “conjectures and refutations,” the stronger the better in both cases. We should aspire to understand all of nature by proposing bold hypotheses (something of which we are capable because of the imago dei) but to expect and admit error (something to which we are inclined because of the peccatum originis) whenever we fall short in light of the evidence. The experimental method developed by Francis Bacon was designed to encourage just that frame of mind. And William Whewell was only one of numerous theologians and philosophers who have suggested ways of testing and interpreting the findings of science to reflect that orientation. Unfortunately we live in a time in which only those who have themselves conducted science in some authorized manner are allowed to say anything about what science is and where it should go. 

      Theistic evolution should be understood as a deformation that results under these conditions. Its advice to the faithful is to keep calm, trust the scientific establishment, and adapt accordingly, even if it means ceding the Bible’s cognitive ground. Yet, insofar as science has succeeded as it has because of the revival of the imago dei and peccatum originis account of humanity, one might reasonably ask whether theistic evolution amounts to an outright betrayal of both the scientific and the Christian message. Christianity’s direction of travel since the Reformation has been that each person is entitled and maybe even obliged to decide on matters that impinge on the nature of their own being—and to register that publicly. This volume provides an incredibly rich resource for Christians to do exactly that with regard scientific matters. I hope it will empower them to question and propose constructive alternatives to the blanket endorsement of “evolution” by theistic evolutionists.

      Steve Fuller
Auguste Comte Chair in Social Epistemology
Department of Sociology
University of Warwick
United Kingdom

    

  
    
      Scientific and Philosophical Introduction

      Defining Theistic Evolution

      Stephen C. Meyer

      In this book we will provide a comprehensive scientific, philosophical, and theological critique of the idea known as theistic evolution. But before we can do that, we will need to define what the proponents of this perspective mean by “theistic evolution”—or “evolutionary creationism,” as it is sometimes now called. Indeed, before we can critique this perspective we will need to know what exactly it asserts. Is it a logically coherent position? Is it a theologically orthodox position? Is it supported by, or consistent with, the relevant scientific evidence? The answer to each of these questions depends crucially on the definition or sense of “evolution” in play. “Theistic evolution” can mean different things to different people largely because the term “evolution” itself has several distinct meanings.

      This introductory essay will describe different concepts of theistic evolution, each of which corresponds to a different definition of the term evolution. It will also provide an initial critical evaluation of (and conceptual framework for understanding) those conceptions of theistic evolution that the authors of this volume find objectionable. The framework in this essay will help readers understand the more detailed critiques of specific versions of theistic evolution that will follow in subsequent essays, and it will help readers to understand how the different critical essays to follow mutually reinforce and complement each other. Both here and in the essays that follow, we will focus most (but not all) of our critical concern on one particular formulation of the concept of theistic evolution—in particular, the one that affirms the most scientifically controversial, and also most religiously charged, meaning of evolution.

      Since the term evolution has several distinct meanings, it will first be necessary to describe the meanings that are commonly associated with the term in order to evaluate the different possible concepts of theistic evolution that proponents of the idea may have in mind. It will be shown that three distinct meanings of the term evolution are especially relevant for understanding three different possible concepts of theistic evolution. Yale biologist Keith Stewart Thomson, for example, has noted that in contemporary biology the term evolution can refer to: (1) change over time, (2) universal common ancestry, and (3) the natural mechanisms that produce change in organisms.1 Following Thomson, this introduction will describe and distinguish these three distinct meanings of “evolution” in order to foster clarity in the analysis and assessment of three distinct concepts of “theistic evolution.”

      Evolution #1: “Change over Time”

      Evolution in its most rudimentary sense simply affirms the idea of “change over time.” Many natural scientists use “evolution” in this first sense as they seek to reconstruct a series of past events to tell the story of nature’s history.2 Astronomers study the life cycles of stars and the “evolution” (change over time) of the universe or specific galaxies; geologists describe changes (“evolution”) in the earth’s surface; biologists note ecological changes within recorded human history, which, for example, may have transformed a barren island into a mature forested island community. These examples, however, have little or nothing to do with the modern “neo-Darwinian” theory of evolution.

      In evolutionary biology, evolution defined as change over time can also refer specifically to the idea that the life forms we see today are different from the life forms that existed in the distant past. The fossil record provides strong support for this idea. Paleontologists observe changes in the types of life that have existed over time as represented by different fossilized forms in the sedimentary rock record (a phenomenon known as “fossil succession”). Many of the plants and animals that are fossilized in recent rock layers are different from the plants and animals fossilized in older rocks. The composition of flora and fauna on the surface of the earth today is likewise different from the forms of life that lived long ago, as attested by the fossil record.

      Evolution defined as “change over time” can also refer to observed minor changes in features of individual species—small-scale changes that take place over a relatively short period of time. Most biologists think this kind of evolution (sometimes called “microevolution”) results from a change in the proportion of different variants of a gene (called alleles) within a population over time. Thus, population geneticists will study changes in the frequencies of alleles in gene pools. A large number of precise observations have established the occurrence of this type of evolution. Studies of melanism in peppered moths, though currently contested,3 are among the most celebrated examples of microevolution. The observed changes in the size and shape of Galápagos finch beaks in response to changing climate patterns provide another good example of small-scale change over time within a species.

      Evolution #2: “Common Descent” or “Universal Common Descent”

      Many biologists today also commonly use the term evolution to refer to the idea that all organisms are related by common ancestry. This idea is also known as the theory of universal common descent. This theory affirms that all known living organisms are descended from a single common ancestor somewhere in the distant past. In On the Origin of Species, Charles Darwin made a case for the truth of evolution in this second sense. In a famous passage at the end of the Origin, he argued that “probably all the organic beings which have ever lived on this earth have descended from some one primordial form.”4 Darwin thought that this primordial form gradually developed into new forms of life, which in turn gradually developed into other forms of life, eventually producing, after many millions of generations, all the complex life we see in the present.

      Biology textbooks today often depict this idea just as Darwin did, with a great branching tree. The bottom of the trunk of Darwin’s tree of life represents the first primordial organism. The limbs and branches of the tree represent the many new forms of life that developed from it. The vertical axis on which the tree is plotted represents the arrow of time. The horizontal axis represents changes in biological form, or what biologists call “morphological distance.”

      Darwin’s theory of biological history is often referred to as a “monophyletic” view of the history of life because it portrays all organisms as ultimately related as a single connected family. Darwin argued that this idea best explained a variety of lines of biological evidence: the succession of fossil forms, the geographical distribution of various species (such as the plants and animals of the Galápagos Islands), and the anatomical and embryological similarities among otherwise different types of organisms.

      Evolution in this second sense not only specifies that all life shares a common ancestry; it also implies that virtually no limits exist to the amount of morphological change that can occur in organisms. It assumes that relatively simple organisms can, given adequate time, change into much more complex organisms. Thus, evolution in this second sense entails not only change but also gradual, continuous—and even unbounded—biological change.

      Evolution #3: “The Creative Power of the Natural Selection/Random Variation (or Mutation) Mechanism”

      The term evolution is also commonly used to refer to the cause, or mechanism, that produces the biological change depicted by Darwin’s tree of life. When evolution is used in this way, it usually refers to the mechanism of natural selection acting on random variations or mutations. (Modern “neo-Darwinists” propose that natural selection acts on a special kind of variation called genetic mutations. Mutations are random changes in the chemical subunits that convey information in DNA. Modern neo-Darwinists would also affirm the role of other apparently undirected evolutionary mechanisms such as genetic drift, although such mechanisms are typically thought to be of minor importance in comparison with mutation/selection in generating the adaptive complexity of life.)

      This third use of evolution entails the idea that the natural selection/mutation mechanism has the creative power to produce fundamental innovations in the history of life. Whereas the theory of universal common descent postulated a pattern (the branching tree) to represent the history of life, the mechanism of natural selection and random variation/mutation represents a causal process that can allegedly generate the large-scale macroevolutionary change implied by the second meaning of evolution (see above). Since proponents of the creative power of the mutation/natural selection mechanism see it (and other similarly materialistic evolutionary mechanisms) as explaining the origin of all the forms and features of life, this definition of evolution is closely associated with, or encompasses, another definition of evolution.

      Evolution #3a: The Natural Selection/Random Variation (or Mutation) Mechanism Can Explain the Appearance of Design in Living Systems apart from the Activity of an Actual Designing Intelligence.

      Evolutionary biologists since Darwin have affirmed that the natural selection/random variation mechanism not only explains the origin of all new biological forms and features; they have also affirmed a closely related idea, namely, that this mechanism can explain one particularly striking feature of biological systems: the appearance of design. Biologists have long recognized that many organized structures in living organisms—the elegant form and protective covering of the coiled nautilus; the interdependent parts of the vertebrate eye; the interlocking bones, muscles, and feathers of a bird wing—“give the appearance of having been designed for a purpose.”5 During the nineteenth century, before Darwin, biologists were particularly struck by the way in which living organisms seemed well adapted to their environments. They attributed this adaptation of organisms to their environments to the planning and ingenuity of a powerful designing intelligence.

      Yet Darwin (and modern neo-Darwinists) have argued that the appearance of design in living organisms could be more simply explained as the product of a purely undirected mechanism, in particular the variation/natural selection mechanism. Darwin attempted to show that the natural selection mechanism could account for the appearance of design by drawing an analogy to the well-known process of “artificial selection” or “selective breeding.” Anyone in the nineteenth century familiar with the breeding of domestic animals—dogs, horses, sheep, or pigeons, for example—knew that human breeders could alter the features of domestic stock by allowing only animals with certain traits to breed. A Scottish sheepherder might breed for a woollier sheep to enhance its chances of survival in a cold northern climate (or to harvest more wool). To do so, he would choose only the woolliest males and woolliest ewes to breed. If, generation after generation, he continued to select and breed only the woolliest sheep among the resulting offspring, he would eventually produce a woollier breed of sheep—a breed better adapted to its environment. In such cases, “the key is man’s power of accumulative selection,” wrote Darwin. “Nature gives successive variations; man adds them up in certain directions useful to him.”6

      But, as Darwin pointed out, nature also has a means of sifting: defective creatures are less likely to survive and reproduce, while those offspring with beneficial variations are more likely to survive, reproduce, and pass on their advantages to future generations. In the Origin, Darwin argued that this process—natural selection acting on random variations—could alter the features of organisms just as intelligent selection by human breeders can. Nature itself could play the role of the breeder and, thus, eliminate the need for an actual designing intelligence to produce the complex adaptations that living organisms manifest.

      Consider once more our flock of sheep. Imagine that instead of a human selecting the woolliest males and ewes to breed, a series of very cold winters ensures that all but the woolliest sheep in a population die off. Now, again, only very woolly sheep will remain to breed. If the cold winters continue over several generations, will the result not be the same as before? Won’t the population of sheep eventually become discernibly woollier?

      This was Darwin’s great insight. Nature—in the form of environmental changes or other factors—could have the same effect on a population of organisms as the intentional decisions of an intelligent agent. Nature would favor the preservation of certain features over others—those that conferred a functional or survival advantage upon the organisms possessing them—causing the features of the population to change. The resulting change or increase in fitness (adaptation) will have been produced not by an intelligent breeder choosing a desirable trait or variation—not by “artificial selection”—but by a wholly natural process. As Darwin himself insisted, “There seems to be no more design in the variability of organic beings and in the action of natural selection, than in the course in which the wind blows.”7

      Or as the eminent evolutionary biologist Francisco Ayala has argued, Darwin accounted for “design without a designer,” since “It was Darwin’s greatest accomplishment to show that the directive organization of living beings can be explained as the result of a natural process, natural selection, without any need to resort to a Creator or other external agent.”8

      Indeed, since 1859 most evolutionary biologists have understood the appearance of design in living things as an illusion—a powerfully suggestive one, but an illusion nonetheless. For this reason, as briefly noted above, Richard Dawkins insists in The Blind Watchmaker that “biology is the study of complicated things that give the appearance of having been designed for a purpose.”9 Or as Ernst Mayr explained, “The real core of Darwinism . . . is the theory of natural selection. This theory is so important for the Darwinian because it permits the explanation of adaptation, the ‘design’ of the natural theologian, by natural means, instead of by divine intervention.”10 Or as Francis Crick mused, biologists must “constantly keep in mind that what they see was not designed, but rather evolved.”11 Likewise George Gaylord Simpson, one of the architects of neo-Darwinism, in The Meaning of Evolution, wrote that neo-Darwinism implies that “man is the result of a purposeless and natural process that did not have him in mind.”12

      But if apparent design is an illusion—if it is just an appearance—as both Darwinists and modern neo-Darwinists have argued, then it follows that whatever mechanism produced that appearance must be wholly unguided and undirected. For this reason, the third meaning of evolution—the definition that affirms the creative power of the natural selection/random mutation mechanism and denies evidence of actual design in living systems—raises a significant issue for any proponent of theistic evolution who affirms this meaning of evolution.

      Assessing Different Concepts of Theistic Evolution (or Evolutionary Creation)

      The three different meanings of evolution discussed above correspond to three possible and distinct concepts of theistic evolution, one of which is trivial, one of which is contestable but not incoherent, and one of which appears deeply problematic. In the last case, special attention is due to the important issue of whether theistic evolutionists regard the evolutionary process as guided or unguided.

      If by “evolution” the theistic evolutionist means to affirm evolution in the first sense—change over time—and if, further, the theistic evolutionist affirms that God has caused that “change over time,” then certainly no theist would contest the theological orthodoxy or logical coherence of such a statement. If a personal God of the kind affirmed by biblical Judaism or Christianity exists, then there is nothing logically contradictory in such a statement, nor does it contradict any specific theological tenets. The Jewish and Christian scriptures clearly affirm that God has caused change over time, not only in human history but also in the process of creating the world and different forms of life.

      Given the extensive scientific evidence showing that the representation of life forms on Earth has changed over time, there does not seem to be any significant theological or scientific basis for questioning evolution, or theistic evolution, where evolution is defined in this minimal sense. Similarly, since God could create different organisms with a built-in capacity to change or “evolve” within limits without denying his design of different living systems as distinct forms of life, and since there is extensive scientific evidence for change of this kind occurring, there does not seem to be any significant scientific or theological basis for questioning evolution in this sense either. Understanding theistic evolution this way seems unobjectionable, perhaps even trivial.

      Another conception of theistic evolution affirms the second meaning of evolution. It affirms the view that God has caused continuous and gradual biological change such that the history of life is best represented by a great branching tree pattern as Darwin argued. Theistic evolution thus conceived is, again, not obviously logically incoherent since God as conceived by theists, including biblical theists, is certainly capable of producing continuous and gradual change.

      Nevertheless, some biblical theists question universal common descent based on their interpretation of the biblical teaching in Genesis about God creating distinct “kinds” of plants and animals, all of which “reproduce after their own kind.” Those who think a natural reading of the Genesis account suggests that different kinds of plants and animals reproduce only after their own kind and do not vary beyond some fixed limit in their morphology, question the theory of universal common descent on biblical grounds. Some biblical theists likewise question that humans and lower animals share a common ancestry, believing instead that the biblical account affirms that humans arose from a special creative act, thus excluding the idea that humans originated from nonhuman ancestors.

      In addition to these theological objections, there is a growing body of scientific evidence and peer-reviewed literature challenging such a “monophyletic” picture of the history of life.13 These scientific challenges to the theory of universal common descent are reviewed in chapters 10–12 of this volume. Chapters 13–16 of this volume also discuss scientific evidence that challenges the idea that humans and chimps in particular share a common ancestor.14

      An even more foundational issue arises when considering the cause of biological change and the question of whether theistic evolutionists conceive of evolutionary mechanisms as directed or undirected processes.

      Some proponents of theistic evolution openly affirm that the evolutionary process is an unguided, undirected process. Kenneth Miller, a leading theistic evolutionist and author of Finding Darwin’s God has repeatedly stated in editions of his popular textbook that “evolution works without either plan or purpose. . . . Evolution is random and undirected.”15

      Nevertheless, most theistic evolutionists, including geneticist Francis Collins, perhaps the world’s best-known proponent of the position, have been reluctant to clarify what they think about this important issue. In his book The Language of God, Collins makes clear his support for universal common descent. He also seems to assume the adequacy of standard evolutionary mechanisms but does not clearly say whether he thinks those mechanisms are directed or undirected—only that they “could be” directed.

      In any case, where theistic evolution is understood to affirm the creative power of the neo-Darwinian and/or other evolutionary mechanisms and to deny actual, as opposed to apparent, design in living organisms—i.e., the third meaning of evolution discussed above—the concept becomes deeply problematic. Indeed, depending on how this particular understanding of theistic evolution is articulated, it generates either (1) logical contradictions, (2) a theologically heterodox view of divine action, or (3) a convoluted and scientifically vacuous explanation. In addition to this dilemma (or rather “tri-lemma”), a huge body of scientific evidence now challenges the creative power of the mutation/selection mechanism, especially with respect to some of the most striking appearances of design in biological systems. Let’s examine each of these difficulties in more detail.

      A Logically Contradictory View

      In the first place, some formulations of theistic evolution that affirm the third meaning of evolution result in logical contradictions. For example, if the theistic evolutionist means to affirm the standard neo-Darwinian view of the natural selection/mutation mechanism as an undirected process while simultaneously affirming that God is still causally responsible for the origin of new forms of life, then the theistic evolutionist implies that God somehow guided or directed an unguided and undirected process. Logically, no intelligent being—not even God—can direct an undirected process. As soon as he directs it, the “undirected” process would no longer be undirected.

      On the other hand, a proponent of theistic evolution may conceive of the natural selection/mutation mechanism as a directed process (with God perhaps directing specific mutations). This view represents a decidedly non-Darwinian conception of the evolutionary mechanism. It also constitutes a version of the theory of intelligent design—one that affirms that God intelligently designed organisms by actively directing mutations (or other processes) toward functional endpoints during the history of life. Yet, if living organisms are the result of a directed process, then it follows that the appearance of design in living organisms is real, not merely apparent or illusory. Nevertheless, chief proponents of theistic evolution reject the theory of intelligent design with its claim that the appearance of design in living organisms is real. Thus, any proponent of theistic evolution who affirms that God is directing the evolutionary mechanism, and who also rejects intelligent design, implicitly contradicts himself. (Of course, there is no contradiction in affirming both a God-guided mechanism of evolution and intelligent design, though few theistic evolutionists have publicly taken this view—see Ratzsch, Nature, Design, and Science for a notable exception.16)

      Theologically Problematic Views

      Other formulations of theistic evolution explicitly deny that God is directing or guiding the mutation/selection mechanism, and instead see a much more limited divine role in the process of life’s creation. One formulation affirms that God designed the laws of nature at the beginning of the universe to make the origin and development of life possible (or inevitable). This view is scientifically problematic, however, since it can be demonstrated (see chapter 6) that the information necessary to build even a single functional gene (or section of DNA) cannot have been contained in the elementary particles and energy present at the beginning of the universe.17 Another formulation holds that God created the laws of nature at the beginning of the universe and also affirms that he constantly upholds those laws on a moment-by-moment basis. Nevertheless, both of these understandings of theistic evolution deny that God in any way actively directed the mutation/selection (or other evolutionary) mechanisms. Both formulations conceive of God’s role in the creation of life (as opposed to the maintenance of physical law) as mainly passive rather than active or directive. In both views, the mechanisms of natural selection and random mutation (and/or other similarly undirected evolutionary mechanisms) are seen as the main causal actor(s) in producing new forms of life. Thus, God does not act directly or “intervene” within the orderly concourse of nature.

      Yet, this view is arguably theologically problematic, at least for orthodox Jews and Christians who derive their understanding of divine action from the biblical text. This is easy to see in the first of these two formulations, where God’s activity is confined to an act of creation or design at the very beginning of the universe. Such a front-end loaded view of design is, of course, a logically possible view, but it is indistinguishable from deism. It, therefore, contradicts the plainly theistic view of divine action articulated in the Bible, where God acts in his creation after the beginning of the universe. Indeed, the Bible describes God as not only acting to create the universe in the beginning; it also describes him as presently upholding the universe in its orderly concourse and also describes him as acting discretely as an agent within the natural order. (See, for example, Gen. 1:27, “God created [bara] man”; Ex. 10:13 [NLT], “and the Lord caused an east wind to blow.”)

      The version of theistic evolution that affirms that God created and upholds the laws of nature, but does not actively direct the creation of life, is also theologically problematic—at least for those who profess a biblical understanding of God’s nature and powers. If God is not at least directing the evolutionary process, then the origin of biological systems must be attributed, in some part, to nature acting independently of God’s direction. This entails a diminished view of God’s involvement in creation and divine sovereignty at odds with most traditional readings of the Bible (whether Jewish or Christian).18 Indeed, if God did not at least direct the process of mutation and selection (and/or other relevant evolutionary mechanisms), but instead merely sustained the laws of nature that made them possible, then it follows that he could not know, and does not know, what those mechanisms would (or will) produce, including whether they would have produced human beings. Accordingly, many theistic evolutionists who embrace this view have insisted that the evolutionary process might just as well have produced “a big-brained dinosaur” as opposed to a big-brained bipedal hominid—i.e., human beings.19 Since, in this view, nature has significant autonomy from God, and since God does not direct or control the evolutionary process, he cannot know what it will produce—a conclusion at odds with God’s omniscience and providence. Similarly, since God does not direct the evolutionary process, what it produces cannot be said to express his specific intentions in creation—a conclusion that also stands at odds with the biblical claim that God made man expressly in his own image and “foreknew” him.

      A Convoluted (and Scientifically Vacuous) Explanation

      Perhaps because evangelical Christian advocates of theistic evolution have not wanted to embrace either the logical or the theological problems associated with affirming the third meaning of evolution, they have typically declined to specify whether they think the natural selection/random mutation mechanism is a directed or an undirected process. Instead, many affirm a scientifically convoluted and vacuous formulation of theistic evolution—at least insofar as it stands as an explanation for the appearance of design in living organisms.

      Recall that from Darwin to the present, leading evolutionary biologists have acknowledged the appearance of design in living organisms and have sought to explain its origin. Darwinists and neo-Darwinists have sought to explain this appearance of design as the result of an undirected and unguided mechanism (natural selection acting on random variations or mutations) that can mimic the powers of a designing intelligence. Theistic evolutionists who affirm the creative power of this (and, perhaps, other related) evolutionary mechanism(s) have been loath to argue that God actively directed the evolutionary process in any discernible way. That, of course, would constitute a form of intelligent design, and most theistic evolutionists reject this idea outright.

      Francis Collins, for example, has explicitly rejected the theory of intelligent design. Yet, the theory of intelligent design does not necessarily reject evolution in either of the first two senses above, but instead argues that key appearances of design in living organisms are real, not illusory. In rejecting the theory of intelligent design, Collins would, therefore, seem to be affirming the contrary, namely, that the appearance of design is not real but just an appearance.

      He thus seems to commit himself to the position that the process that produced the appearance of design in living organisms is undirected. That would follow because, again, if it were otherwise—if the process were directed or guided—then the appearance of design in living organisms would be real and not just apparent.

      Yet, in The Language of God, Collins does not specify whether the evolutionary process is directed or not, only that it “could be” directed. As he explains, “evolution could appear to us to be driven by chance, but from God’s perspective the outcome would be entirely specified. Thus, God could be completely and intimately involved in the creation of all species, while from our perspective . . . this would appear a random and undirected process” (emphasis added).20

      That God could have acted in such a concealed way is, of course, a logical possibility, but positing such a view, nevertheless, entails difficulties that proponents of theistic evolution rarely address.

      First, this version of theistic evolution suggests a logically convoluted explanation for the appearance of design in living systems. Like classical Darwinism and neo-Darwinism, this version of theistic evolution denies that anything about living systems indicates that an actual designing intelligence played a role in their origin. Why? Theistic evolutionists, like mainstream neo-Darwinists, affirm the third meaning of evolution—i.e., the sufficiency of the natural selection/mutation mechanism (possibly in conjunction with other similarly naturalistic evolutionary mechanisms) as an explanation for the origin of new forms and features of life. Since natural selection and random mutations can account for the origin of biological systems (and their appearances of design), theistic evolutionists steadfastly deny the need to propose an actual designing intelligence.

      Yet, having affirmed what classical Darwinists and neo-Darwinists affirm—namely, the sufficiency of standard evolutionary mechanisms—they then suggest that such mechanisms may only appear undirected and unguided. Francis Collins suggests that “from our perspective” mutation and selection “would appear a random and undirected process.” Thus, his formulation implies that the appearance or illusion of design in living systems results from the activity of an apparently undirected material process (i.e., classical and neo- Darwinism) except that this apparently undirected process is itself being used by a designing intelligence—or at least it could be, though no one can tell for sure. Or, to put it another way, we have moved from Richard Dawkins’s famous statement that “biology is the study of complicated things that give the appearance of having been designed for a purpose”21 to the proposition that “biology is the study of complicated things that give the appearance of having been designed for a purpose, though that appearance of design is an illusion (classical Darwinism), even though there may be an intelligent designer behind it all—in which case that appearance wouldn’t be an illusion after all.”

      This tangled—indeed, convoluted—view of the origin of living systems adds nothing to our scientific understanding of what caused living organisms to arise. As such, it also represents an entirely vacuous explanation. Indeed, it has no empirical or scientific content beyond that offered by strictly materialistic evolutionary theories. It tells us nothing about God’s role in the evolutionary process or even whether or not he had a role at all. It, thus, renders the modifier “theistic” in the term “theistic evolution” superfluous. It does not represent an alternative theory of biological origins, but a reaffirmation of some materialistic version of evolutionary theory restated using theological terminology.

      Of course, theistic evolutionists who hold this view do not typically spell out its implications so as to reveal the convoluted nature of the explanation for the appearance of design that their view entails. Instead, they typically avoid discussing, or offering explanations for, the appearance of design in living systems altogether—though this appearance is so striking that even secular evolutionary biologists have long and consistently acknowledged it.22

      Theistic evolutionists such as Collins also deny what advocates of intelligent design affirm, namely, that the past activity of a designing intelligence, including God’s intelligence, is detectable or discernible in living systems. Yet, denying the detectability of design in nature generates another theological difficulty. In particular, this view seems to contradict what the biblical record affirms about the natural world (or “the things that are made”) revealing the reality of God and his “invisible qualities” such as his power, glory, divine nature and wisdom. As John West has explained,

      [Francis Collins’ version of theistic evolution] still seriously conflicts with the Biblical understanding of God and His general revelation. Both the Old and New Testaments clearly teach that human beings can recognize God’s handiwork in nature through their own observations rather than [through] special divine revelation. From the psalmist who proclaimed that the “heavens declare the glory of God” (Psalm 19) to the Apostle Paul who argued in Rom. 1:20 that “since the creation of the world His invisible attributes are clearly seen, being understood by the things that are made,” the idea that we can see design in nature was clearly taught. Jesus himself pointed to the feeding of birds, the rain and the sun, and the exquisite design of the lilies of the field as observable evidence of God’s active care towards the world and its inhabitants (Matt. 5:44-45, 48; 6:26-30). . . . to head off a direct collision between undirected Darwinism and the doctrine of God’s sovereignty, Collins seems to depict God as a cosmic trickster who misleads people into thinking that the process by which they were produced was blind and purposeless, even when it wasn’t.23

      This Book: A Critique of Two Key Meanings of Theistic Evolution

      In the chapters that follow we will provide a much more extensive critique of theistic evolution in three distinct sections of this book. Our three sections will not correspond to the three different meanings of the term evolution, but rather to three distinct disciplinary sets of concerns: scientific, philosophical, and theological. In each section of the book, however, our authors will carefully define the specific formulation of theistic evolution they are critiquing.

      In the first section we provide a scientific critique of theistic evolution. But neither in this section, nor in any other, do we critique theistic evolution where evolution is defined as meaning merely “change over time.” Instead, our scientific critique will focus first on the version of theistic evolution that affirms the sufficiency (or creative power) of the mechanism of mutation and natural selection as an explanation for the origin of new forms of life (and the appearances of design that they manifest). The first group of essays (chapters 1–9) will show that the versions of theistic evolution that affirm the creative power of the natural selection/random mutation mechanism (as well as other purely materialistic evolutionary mechanisms) are now contradicted by a wealth of scientific evidence from an array of biological subdisciplines, including molecular biology, protein science, paleontology, and developmental biology.

      We start our scientific critique of theistic evolution discussing the alleged creative power of the main mechanisms of evolutionary change because theistic evolutionists want to argue that God has worked undetectably through these various evolutionary mechanisms and processes to produce all the forms of life on our planet today. They equate and identify evolutionary processes such as natural selection and random mutation with the creative work of God. Yet, we will argue in the opening section of this book, chapters 1–9, that the main mechanisms postulated in both biological and chemical evolutionary theory lack the creative power necessary to produce genuine biological innovation and morphological novelty.

      In chapter 1, Douglas Axe argues that people do not need specialized scientific training to recognize the implausibility of Darwinian (or other materialistic) explanations for the origin of living forms—though he also argues that rigorous scientific analysis reinforces our intuitive conviction that the integrated complexity of living systems could not have arisen by accidental or undirected processes. Consequently, he suggests that people of faith who yield core convictions about the intelligent design of life—out of deference to the supposed scientific authority of spokesmen for Darwinism—do so unnecessarily and with a substantial apologetic cost to their faith.

      In chapter 2, I (Stephen Meyer) follow up on Axe’s argument by showing that a rigorous scientific and mathematical analysis of the neo-Darwinian process does, indeed, reinforce the pervasive intuition to which Axe appeals. I show, based in part on some of Axe’s own experimental work, that the random mutation and natural selection mechanism lacks the creative power to generate the new genetic information necessary to produce new proteins and forms of life.

      In chapter 3, Matti Leisola extends our critique of the sufficiency of the neo-Darwinian mechanism. He shows, citing some of his own experimental work on DNA and proteins, that random mutational processes produce only extremely limited changes, even with the help of natural selection.

      In chapter 4, we briefly shift our focus from biological evolution to chemical evolution, the branch of evolutionary theory that attempts to explain the origin of the first life from simpler nonliving chemicals. In this chapter, organic chemist James Tour shows that undirected chemical evolutionary processes and mechanisms have not demonstrated the creative power to generate the first living cell from simpler molecules. Basing his argument on his extensive knowledge of what it takes to synthesize organic compounds, Tour shows why known chemical processes do not provide plausible mechanisms for the synthesis of the complex bio-macromolecules and molecular machines necessary for life. We should make clear, in introducing his chapter, that Tour does not regard himself as a partisan to the debate over theistic evolution, one way or another. He has, nevertheless, kindly given us permission to publish an abridged version of a previously published essay in order to make more widely known the scientific problems associated with chemical evolutionary theory—in particular, its lack of any demonstrated mechanism for generating the molecular machinery necessary to the first life.

      In chapter 5, Winston Ewert shows that attempts to solve the problem of the origin of biological information by simulating the evolutionary process in a computer environment have also failed. Instead, he shows that, to the extent that well-known evolutionary algorithms (computer programs) simulate the production of new genetic information, they do so as a consequence of information already provided to the program by the intelligent programmer who wrote the code—thus simulating, if anything, the need for intelligent design, not the sufficiency of an undirected evolutionary processes.

      In chapter 6, I critique the idea that God carefully arranged matter at the beginning of the universe so as to ensure that life would inevitably evolve without any additional intelligent input or activity. In this chapter, I show why this version of theistic evolution, though attractive as a potential synthesis of the ideas of creation and evolution, fails for demonstrable scientific reasons to account for the origin of the information in the DNA molecule—and, thus, the information needed to produce the first life.

      Next, in chapter 7, Jonathan Wells shows that, in addition to new genetic information, building new organisms requires information not stored in DNA—what is called “epigenetic” (or “ontogenetic”) information. He argues that this fact alone demonstrates the inadequacy of the neo-Darwinian mechanism. Whereas neo-Darwinism asserts that all the new information necessary to build new forms of life arises as the result of random mutational changes in DNA, developmental biology has shown instead that building new forms of life also depends on information not stored in the DNA molecule. For this reason, the “gene-centric” mutation and natural selection mechanism simply cannot explain the origin of anatomical novelty.

      In chapter 8, I team up with Ann Gauger and Paul Nelson to show that many mainstream evolutionary biologists have now rejected orthodox neo-Darwinian evolutionary theory precisely because they recognize that the mutation/natural selection mechanism lacks the creative power to generate novel biological form. In support of this claim, we describe some of the new theories of evolution (and evolutionary mechanisms) that mainstream evolutionary biologists are now proposing as alternatives to textbook neo-Darwinism. Yet we also show that none of these new evolutionary theories invoke mechanisms with the power to produce either the genetic or the epigenetic information necessary to generate novel forms of life.

      In chapter 9, Sheena Tyler describes the exquisite orchestration necessary for the development of animals from embryo to adult form. She argues that nothing about these carefully choreographed processes suggests that they might have originated as the result of random mutational tinkering or other undirected processes. Instead, she argues that they exhibit hallmarks of design.

      For advocates of theistic evolution (where evolution is understood to affirm the third meaning of evolution), the growing scientific skepticism about the adequacy of the neo-Darwinian and other evolutionary mechanisms presents an acute problem, quite apart from the logical and theological considerations outlined above. If many evolutionary biologists themselves no longer agree that the mutation/selection mechanism has the creative power to explain novel biological forms, and if no alternative evolutionary mechanism has yet demonstrated that power either, then the claim that apparently unguided evolutionary processes are God’s way of creating new forms of life is, increasingly, a relic of an obsolete scientific viewpoint. But that raises a question: if the evidence doesn’t support the creative power of evolutionary mechanisms, why claim that these mechanisms represent the means by which God created? Why attempt to synthesize mainstream evolutionary theory with a theistic understanding of creation?

      After critiquing versions of theistic evolution that affirm the sufficiency of various naturalistic evolutionary mechanisms, the second part of the science section of the book (chapters 10–17) critiques versions of theistic evolution that assume the truth of universal common descent, the second meaning of evolution discussed above. These chapters also take a critical look at the claims of evolutionary anthropologists who assert that human beings and chimpanzees have evolved from a common ancestor.

      In chapter 10, paleontologist Günter Bechley and I examine the logical structure of argument for universal common descent, with a particular focus on what the fossil record can tell us about whether all forms of life do, or do not, share a common ancestor. Though theistic evolutionists often portray this part of evolutionary theory as a fact, even as they may acknowledge doubts about the creative power of the neo-Darwinian mechanism, we have become skeptical about universal common descent. In this chapter we explain why, and use the fossil evidence to illustrate how a scientifically informed person might reasonably come to doubt the arguments for universal common ancestry.

      Then in chapter 11, Casey Luskin shows that a wealth of evidence from several different subdisciplines of biology, not just paleontology, now challenges this universal common descent and the “monophyletic” picture of the history of life it presents.

      In chapter 12, Paul Nelson argues that the theory of universal common descent rests less upon supporting evidence than upon a number of questionable scientific and philosophical assumptions. He argues that the theory of universal common descent has been insulated from critical testing largely because these assumptions have rarely been questioned.

      In this same section of the book, we also offer several chapters challenging the idea that chimpanzees and humans, in particular, share a common ancestor. Chapter 13, by Ann Gauger, explains what is at stake in the debate about human origins. Chapter 14, by Casey Luskin, shows that the fossil record does not support the evolutionary story about the origin of human beings. Chapter 15, by Ann Gauger, Ola Hössjer, and Colin Reeves, shows that the genetic uniqueness of human beings contradicts that story as well. Chapter 16, also by Gauger, Hössjer, and Reeves, challenges theistic evolutionists who claim that evolutionary theory and its subdiscipline of population genetics have rendered untenable any belief in an original male and female pair as the parents of the entire human race.

      Finally, in chapter 17 Christopher Shaw, one of the science editors of this volume, concludes this section of the book with an interesting article on the role of bias in science that helps shed light on why so many scientists have found neo-Darwinian evolutionary theory persuasive despite its evident empirical difficulties.

      Our critique of theistic evolution does not stop with scientific concerns, however. In the second section of the book, we address philosophical problems with the versions of theistic evolution critiqued in our science section. Given the known scientific inadequacy of the neo-Darwinian mutation/natural selection mechanism, and the absence of any alternative evolutionary mechanism with sufficient creative power to explain the origin of major innovations in biological form and information, we argue that theistic evolution devolves into little more than an a priori commitment to methodological naturalism—the idea that scientists must limit themselves to strictly materialistic explanations and that scientists may not offer explanations making reference to intelligent design or divine action, or make any reference to theology in scientific discourse.

      In chapter 18, J. P. Moreland notes that, for good or ill, philosophical assumptions necessarily influence the practice of science. He argues that science and scientists, therefore, need philosophy, but also need to be more self-critical about the philosophical assumptions that they accept, lest they adopt assumptions that impede scientists in their search for the truth about the natural world.

      In chapter 19, Paul Nelson and I critique the principle of methodological naturalism and also critique how theistic evolutionists invoke this methodological convention to justify their commitment to contemporary evolutionary theory despite its evident empirical shortcomings. Methodological naturalism asserts that, to qualify as scientific, a theory must explain all phenomena by reference to purely physical or material—that is, non-intelligent or non-purposive—causes or processes. We show that, though many scientists adhere to this rule, attempts to justify methodological naturalism as a rule for how science should function have failed within the philosophy of science. In this chapter we also critique the way theistic evolutionists invoke the God-of-the-gaps objection to reject all nonmaterialistic explanations for the origin of new forms or features of life—that is, we critique the use of this objection as a way of justifying methodological naturalism. Most importantly, we show how methodological naturalism impedes the truth-seeking function of scientific investigations of biological origins, and should, for that reason alone, be jettisoned.

      In chapter 20, Stephen Dilley argues that a logically consistent theistic evolutionist should reject methodological naturalism. Dilley notes that methodological naturalism prohibits the use of theology-laden claims and that it denies that non-naturalistic theories (such as intelligent design or creationism) are “scientific.” Yet, he argues, key scientific arguments for evolutionary theory—from the Origin to the present—either rely on theology-laden claims or attempt to provide evidence-based refutations of non-naturalistic theories—thereby, inadvertently implying that such theories do make scientific claims.

      In chapter 21, J. P. Moreland argues that adopting theistic evolution undermines the rational plausibility of Christianity. By assuming that only scientific methods and evidence produce knowledge, and that theological and biblical teaching do not, theistic evolutionists propagate a form of scientism that forces theists to constantly revise biblical truth claims in light of the latest scientific findings or theories—however unsubstantiated, provisional, or speculative they may be. In so doing, theistic evolutionists undermine Christian confidence in the teachings of Scripture and contribute to disdain or contempt for Christian truth claims among nonbelievers.

      In chapter 22, Jack Collins lays out the biblical understanding of how God works in the natural world, explaining the Bible’s implicit and explicit theology of nature (its “metaphysic”). He also explains how the biblical writers, and biblically based theologians, conceive of such terms or concepts as “nature,” “miracle,” “science,” and “design.” He argues that a careful consideration of a biblical view of divine action (and interaction with nature) establishes criteria for discerning miraculous events without downplaying God’s role in all natural events, and without committing the God-of-the-gaps fallacy. He shows that, whereas the theory of intelligent design is fully compatible with this biblical view of how God interacts with nature, theistic evolution is not.

      In chapter 23, Garrett DeWeese points out that moral evil, caused by free moral agents, and natural evil, caused by impersonal forces in the environment, are both used as evidence against the existence of God. He argues that adopting theistic evolution makes answering these objections to Christian belief immeasurably more difficult. It does so, he explains, in the case of natural evil because theistic evolution cannot distinguish between God’s original (good) acts of creation and the ongoing or current natural processes. Instead, theistic evolutionists regard the natural processes we currently observe as the means by which God created. Thus, insofar as those processes cause harm to human beings—whether through destructive mutations or through such things as earthquakes or hurricanes—theistic evolutionists must maintain that God is responsible for such “natural evil.” By contrast, creationists acknowledge a distinction between God’s original good acts of creation and current processes of nature that may have been affected by the acts of sinful moral agents. This distinction, DeWeese argues, allows for coherent explanations of the existence of natural evil that does not impugn God’s goodness. DeWeese offers one explanation that he favors.

      In chapter 24, Colin Reeves examines the so-called “complementary” model for the interaction of science and Scripture, commonly assumed by those who promote “theistic evolution.” This view of the relationship between scientific and biblical truth claims has led many theistic evolutionists to accept evolutionary claims about human origins uncritically. They do this, Reeves argues, because they assume that all scientific claims can be made “complementary” to biblical truth claims since the two different types of claims describe reality in two fundamentally different nonintersecting (though complementary) ways. Reeves argues that the complementarity model in effect sanctions doctrinal revisionism because in practice it demands the subordination of scriptural claims to scientific claims—in contrast to the Reformation emphasis on the primacy, authority, and clarity of Scripture, an emphasis that actually played a key role in the development of modern science.

      In chapter 25, Tapio Puolimatka argues that current evolutionary accounts fail to explain the origin of moral conscience. He explains why the human capacity to discern moral truths cannot be reduced to merely a product of a random search through a vast set of combinatorial possibilities—in other words, a search of the sort that random mutation and natural selection allegedly can accomplish. Although theistic evolutionists assume that the idea of moral conscience as an expression of God’s design for humans is fully compatible with various naturalistic causal stories about the origin of the conscience, they fail to specify a natural process that could plausibly explain its origin.

      In chapter 26, John West examines how C. S. Lewis, the beloved Christian author and former tutor and “reader” in philosophy at Oxford University, viewed the theory of evolution. Though many theistic evolutionists claim him as an authoritative proponent of their view, West shows—based on original archival research as well as a careful reading of key Lewis books and essays—that he was far more skeptical of Darwinian evolution than current apologists for theistic evolution claim.

      In the final section of the book, we examine specifically theological and biblical difficulties associated with those versions of theistic evolution that affirm either universal common descent, the adequacy or creative power of the mutation/selection mechanism, or both—where the two notions of evolution affirmed jointly are sometimes simply referred to as “macroevolution.” Wayne Grudem, the theological editor of this volume, will introduce these chapters in his “Biblical and Theological Introduction,” which follows.

      In summary, just as there are different meanings of the term evolution, there can be different concepts of theistic evolution. In the chapters that follow we highlight the versions of theistic evolution that the authors of this book regard as problematic or untenable. We highlight several different types of difficulties—scientific, philosophical and theological—facing the most problematic formulations of theistic evolution, and focus on the tensions that arise as theistic evolutionists attempt to reconcile an essentially materialistic theory of biological origins with a theistic understanding of creation.
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      Biblical and Theological Introduction

      The Incompatibility of Theistic Evolution with the Biblical Account of Creation and with Important Christian Doctrines

      Wayne Grudem

      The current debate about theistic evolution is not merely a debate about whether Adam and Eve really existed (though it is about that); nor is it merely a debate about some specific details such as whether Eve was formed from one of Adam’s ribs; nor is it a debate about some minor doctrinal issues over which Christians have differed for centuries.

      The debate is about much more than that. From the standpoint of theology, the debate is primarily about the proper interpretation of the first three chapters of the Bible, and particularly whether those chapters should be understood as truthful historical narrative, reporting events that actually happened. This is a question of much significance, because those chapters provide the historical foundation for the rest of the Bible and for the entirety of the Christian faith. And that means the debate is also about the validity of several major Christian doctrines for which those three chapters are foundational. In Genesis 1–3, Scripture teaches essential truths about the activity of God in creation, the origin of the universe, the creation of plants and animals on the earth, the origin and unity of the human race, the creation of manhood and womanhood, the origin of marriage, the origin of human sin and human death, and man’s need for redemption from sin. Without the foundation laid down in those three chapters, the rest of the Bible would make no sense, and many of those doctrines would be undermined or lost. It is no exaggeration to say that those three chapters are essential to the rest of the Bible.

      From the standpoint of science and philosophy, however, this is also a debate about scientific methodology and evidence. Specifically, the philosophical chapters in this book will ask whether the rules of science actually require scientists to consider only strictly materialistic explanations for the origins of life, so that even scientists who believe in God must affirm some kind of materialistic theory of evolution as the best scientific explanation of origins. These chapters will argue that such a limitation to materialistic explanations actually prevents scientists from pursuing the truth, and therefore that this limitation should be amended to allow for a more open search for the truth about the origins of life and the origin of the universe itself. Such a more open search for truth may in fact result in the recognition that a designing intelligence played a discernible role in the origin and diversity of life.

      The science chapters in this book will also argue that much recent scientific research, rather than supporting current evolutionary accounts, in reality exposes significant challenges to evolutionary explanations of the origin and diversity of life. These chapters, and the scientific evidence they cite, suggest that no biblical scholars should feel “compelled by the scientific evidence” to interpret Genesis in a way that presupposes the truth of neo-Darwinian (or other contemporary versions of) macroevolutionary theory.

      A. What This Book Is Not About

      This book is not about the age of the earth. We are aware that many sincere Christians hold a “young earth” position (the earth is perhaps ten thousand years old), and many others hold an “old earth” position (the earth is 4.5 billion years old). This book does not take a position on that issue, nor do we discuss it at any point in the book.1

      Furthermore, we did not think it wise to frame the discussion of this book in terms of whether the Bible’s teachings about creation should be interpreted “literally.” That is because, in biblical studies, the phrase “literal interpretation” is often a slippery expression that can mean a variety of different things to different people.2 For example, some interpreters take it to refer to a mistaken kind of wooden literalism that would rule out metaphors and other kinds of figurative speech, but that kind of literalism is inappropriate to the wide diversity of literature found in the Bible.

      In addition, any argument about a literal interpretation of Genesis 1 would run the risk of suggesting that we think each “day” in Genesis 1 must be a literal twenty-four-hour day. But we are aware of careful interpreters who argue that a “literal” interpretation of the Hebrew word for “day” still allows the “days” in Genesis 1 to be long periods of time, millions of years each. Yet other interpreters argue that the days could be normal (twenty-four-hour) days but with millions of years separating each creative day. Others understand the six creation days in Genesis to be a literary “framework” that portrays “days of forming” and “days of filling.” Still others view the six days of creation in terms of an analogy with the work-week of a Hebrew laborer.3 This book is not concerned with deciding which of these understandings of Genesis 1 is correct, or which ones are properly “literal.”

      Instead, the question is whether Genesis 1–3 should be understood as a historical narrative in the sense of reporting events that the author wants readers to believe actually happened.4 In later chapters, my argument, and the additional arguments of John Currid and Guy Waters, will be that Genesis 1–3 should not be understood as primarily figurative or allegorical literature, but should rather be understood as historical narrative, though it is historical narrative with certain unique characteristics. (See chapters 27, 28, and 29.)

      Finally, this book is not about whether people who support theistic evolution are genuine Christians or are sincere in their beliefs. We do not claim in this book that anyone has carelessly or lightly questioned the truthfulness of Genesis 1–3. On the contrary, the supporters of theistic evolution with whom we interact give clear indications of being genuine, deeply committed Christians. Their writings show a sincere desire to understand the Bible in such a way that it does not contradict the findings of modern science regarding the origin of living creatures.

      But we are concerned that they believe that the theory of evolution is so firmly established that they must accept it as true and must use it as their guiding framework for the interpretation of Genesis 1–3.

      For example, Karl Giberson and Francis Collins write,

      The evidence for macroevolution that has emerged in the past few years is now overwhelming. Virtually all geneticists consider that the evidence proves common ancestry with a level of certainty comparable to the evidence that the Earth goes around the sun.5

      Our goal in this book is to say to our friends who support theistic evolution, and to many others who have not made up their minds about this issue,

      1.  that recent scientific evidence presents such significant challenges to key tenets of evolutionary theory that no biblical interpreter should think that an evolutionary interpretation of Genesis is “scientifically necessary”;

      2.  that theistic evolution depends on a strictly materialistic definition of science that is philosophically problematic; and

      3.  that the Bible repeatedly presents as actual historical events many specific aspects of the origin of human beings and other living creatures that cannot be reconciled with theistic evolution, and that a denial of those historical specifics seriously undermines several crucial Christian doctrines.

      B. Theistic Evolution Claims that Genesis 1–3 Is Not a Historical Narrative That Reports Events That Actually Happened

      1. Genesis 1–3 as Figurative or Allegorical Literature, Not Factual History

      At the heart of theistic evolution6 is the claim that the first three chapters of the Bible should not be understood as a historical narrative in the sense of claiming that the events it records actually happened. That is, these chapters should rather be understood as primarily or entirely figurative, allegorical, or metaphorical literature.

      As mentioned in note 6, above, the BioLogos Foundation hosts the primary website for thoughtful material relating to theistic evolution. Some of its writers are quite forthright in their claims, such as Denis Lamoureux, who says bluntly, “Adam never existed,”7 and, “Holy Scripture makes statements about how God created living organisms that in fact never happened,” and, “Real history in the Bible begins roughly around Genesis 12 with Abraham.”8 Elsewhere on the BioLogos website, Peter Enns argues that “Maybe Israel’s history happened first, and the Adam story was written to reflect that history. In other words, the Adam story is really an Israel story placed in primeval time. It is not a story of human origins but of Israel’s origins.”9

      Others are less specific about these details but still claim that Genesis 1–3 is not historical narrative. Francis Collins says these chapters should be understood as “poetry and allegory,”10 and Denis Alexander views Genesis 1–3 as “figurative and theological” literature.11

      Yet another approach comes from John H. Walton. He says the accounts of the forming of Adam and Eve in Genesis 1–2 should not be understood as “accounts of how those two individuals were uniquely formed,” but rather should be understood as stories about “archetypes,” that is, stories that use an individual person as sort of an allegory for Everyman, someone who “embodies all others in the group” (in this case, the human race).12 Therefore Walton says that the Bible makes “no claims” regarding “biological human origins,” for Genesis 2 “talks about the nature of all people, not the unique material origins of Adam and Eve.”13 In fact, he says that “the Bible does not really offer any information about material human origins.”14

      In all of these approaches, the result is the same: Genesis 1–3 (or at least Genesis 1–2) should not be understood as claiming to be a report of actual historical events. In order to understand the reasons for this conviction, we first need to understand theistic evolution in more detail.

      2. A Definition of Theistic Evolution

      As Stephen Meyer explained above in his “Scientific and Philosophical Introduction,” our focus in this book is on the version of theistic evolution that affirms “the sufficiency (or creative power) of the unguided, undirected mechanism of mutation and natural selection as an explanation for the origin of new forms of life (and the appearances of design that they manifest).”15 In brief summary form, then, the form of theistic evolution that we are respectfully taking issue with is this belief:

      God created matter and after that did not guide or intervene or act directly to cause any empirically detectable change in the natural behavior of matter until all living things had evolved by purely natural processes.16

      This definition is consistent with the explanation of prominent theistic evolution advocates Karl Giberson and Francis Collins:

      The model for divinely guided evolution that we are proposing here thus requires no “intrusions from outside” for its account of God’s creative process, except for the origins of the natural laws guiding the process.17

      More detail is provided in an earlier book by Francis Collins, eminent geneticist and founder of the BioLogos Foundation. He explains theistic evolution in this way:

      1.  The universe came into being out of nothingness, approximately 14 billion years ago.

      2.  Despite massive improbabilities, the properties of the universe appear to have been precisely tuned for life.

      3.  While the precise mechanism of the origin of life on earth remains unknown, once life arose, the process of evolution and natural selection permitted the development of biological diversity and complexity over very long periods of time.

      4.  Once evolution got underway, no special supernatural intervention was required.

      5.  Humans are part of this process, sharing a common ancestor with the great apes.

      6.  But humans are also unique in ways that defy evolutionary explanation and point to our spiritual nature. This includes the existence of the Moral Law (the knowledge of right and wrong) and the search for God that characterizes all human cultures throughout history.18

      3. God Was the Creator of Matter, Not of Living Creatures

      What then do theistic evolutionists mean when they say that “God is the creator of all life,” as in this statement:

      At BioLogos, we present the Evolutionary Creationism (EC) viewpoint on origins. Like all Christians, we fully affirm that God is the creator of all life—including human beings in his image. We fully affirm that the Bible is the inspired and authoritative word of God. We also accept the science of evolution as the best description for how God brought about the diversity of life on earth.19

      They frequently mean that God created matter in the beginning with certain physical properties and then the properties of matter were enough to bring about all living things without any further direct activity by God.20 This eliminates the problem of any conflict with science, because modern evolutionary theory also holds that matter by itself evolved over a long period of time into all living things.

      4. There Were Not Merely Two, but Ten Thousand Ancestors for the Human Race

      Regarding the origin of the human race, Christians who support theistic evolution differ over whether Adam and Eve actually existed as historical persons. Some (such as Denis Lamoureux, cited above) do not believe that Adam and Eve ever existed, while others believe in a historical Adam and Eve. But even this “historical Adam and Eve” is still not the Adam and Eve of the Bible, because they do not believe that they were the first human beings or that the whole human race descended from them. This is because they claim that current genetic studies indicate that the human race today is so diverse that we could not have descended from just two individuals such as an original Adam and Eve.

      Francis Collins writes, “Population geneticists . . . conclude that . . . our species . . . descended from a common set of founders, approximately 10,000 in number, who lived about 100,000 to 150,000 years ago.”21 Similarly, Denis Alexander says, “The founder population that was the ancestor of all modern humans . . . was only 9,000-12,500 reproductively active individuals.”22

      Therefore, those Christians who support theistic evolution and also want to retain belief in a historical Adam and Eve propose that God chose one man and one woman from among the thousands of human beings who were living on the earth and designated the man as “Adam” and the woman as “Eve.” He then began to relate to them personally, and made them to be representatives of the entire human race.

      But on this view, where did this early population of 10,000 human beings come from? We should not think that they came from just one “first human being” in the process of evolution, because there never was just one “first” human being from which everyone else descended. Rather, the evolutionary mutations in earlier life forms that led to the human race occurred bit by bit among thousands of different nearly human creatures. Some developed greater balance and the ability to walk upright. Others developed physical changes in their vocal organs that would enable complex human speech. Still others developed larger brains and the capacity for abstract human reasoning. And there were many other such changes. Over time, the creatures with some of these beneficial mutations had an adaptive advantage, and more of their offspring survived. Eventually they began to mate with other creatures who had other human-like mutations, and eventually many thousands of human beings emerged from this evolutionary process, all of them descended from earlier, more primitive organisms.23

      5. Then Who Were Adam and Eve?

      What happens, then, to the biblical narratives about Adam and Eve? Denis Alexander describes several possible models (which he labels A, B, C, D, E; see note 24) by which to understand both the biblical story of Adam and Eve and modern evolutionary theory.24 He favors “model C,”25 which he explains as follows:

      According to model C, God in his grace chose a couple of Neolithic farmers in the Near East, perhaps around 8,000 years ago (the precise date is of little importance for this model), or maybe a community of farmers, to whom he chose to reveal himself in a special way, calling them into fellowship with himself—so that they might know him as a personal God. . . . This first couple, or community, have been termed Homo divinus, the divine humans, those who know the one true God, corresponding to the Adam and Eve of the Genesis account. . . . Certainly religious beliefs existed before this time, as people sought after God or gods in different parts of the world, offering their own explanations for the meaning of their lives, but Homo divinus marked the time at which God chose to reveal himself and his purposes for humankind for the first time. . . . [Adam] is . . . viewed as the federal head of the whole of humanity alive at that time. . . . The world population in Neolithic times is estimated to lie in the range of 1-10 million, genetically just like Adam and Eve, but in model C it was these two farmers out of all those millions to whom God chose to reveal himself.26

      N. T. Wright proposes a similar explanation:

      Perhaps what Genesis is telling us is that God chose one pair from the rest of the early hominids for a special, strange, demanding vocation. This pair (call them Adam and Eve if you like) were to be the representatives of the whole human race.27

      Giberson and Collins propose a similar view:

      A common synthetic view integrating the biblical and scientific accounts sees human-like creatures evolving as the scientific evidence indicates, steadily becoming more capable of relating to God. At a certain point in history, God entered into a special relationship with those who had developed the necessary characteristics, endowing them with the gift of his image. . . . this view can fit whether the humans in question constituted a group—symbolized by Adam and Eve—or a specific male-female pair.28

      The difficulty with all of these theistic evolution explanations of “Adam and Eve” arises because they differ significantly from the biblical account in Genesis 1–3. They all propose that many thousands of human beings were on the earth prior to Adam and Eve, and so Adam and Eve were not the first human beings, nor has the entire human race descended from them. In addition, there was human death and human sin (such as violence, instinctive aggression, and worship of false gods)29 long before Adam and Eve.

      6. Twelve Differences between Events Recounted in the Bible and Theistic Evolution

      We can now enumerate twelve points at which theistic evolution (as currently promoted by the prominent supporters cited) differs from the biblical creation account taken as a historical narrative. According to theistic evolution:

      1.  Adam and Eve were not the first human beings (and perhaps they never even existed).

      2.  Adam and Eve were born from human parents.

      3.  God did not act directly or specially to create Adam out of dust30 from the ground.

      4.  God did not directly create Eve from a rib31 taken from Adam’s side.

      5.  Adam and Eve were never sinless human beings.

      6.  Adam and Eve did not commit the first human sins, for human beings were doing morally evil things32 long before Adam and Eve.

      7.  Human death did not begin as a result of Adam’s sin, for human beings existed long before Adam and Eve and they were always subject to death.

      8.  Not all human beings have descended from Adam and Eve, for there were thousands of other human beings on Earth at the time that God chose two of them as Adam and Eve.

      9.  God did not directly act in the natural world to create different “kinds” of fish, birds, and land animals.

      10.  God did not “rest” from his work of creation or stop any special creative activity after plants, animals, and human beings appeared on the earth.

      11.  God never created an originally “very good” natural world in the sense of a world that was a safe environment, free of thorns and thistles and similar harmful things.

      12.  After Adam and Eve sinned, God did not place any curse on the world that changed the workings of the natural world and made it more hostile to mankind.

      Clearly, these statements denying what the Genesis text at least appears to teach about God’s active role (or supernatural acts) in creation, about the existence of an original man and woman from whom the rest of the human race is descended, and about the moral fall of human beings as the result of the sin of Adam, presuppose the truth of contemporary evolutionary theory. They also presuppose the truth of the evolutionary narrative about the origin of man by way of undirected material processes from lower primates—as the proponents of theistic evolution openly acknowledge.

      Yet, as I will argue in chapter 27, no one would derive such a reading of the narrative from simply reading the biblical text alone. In fact, each of these twelve claims contradicts one or more parts of the text in Genesis 1–3, if it is understood as historical narrative (as I will argue that it must be understood).

      However, even if some readers disagree with some of my exegesis,33 and interpret some parts or elements of the narrative in Genesis 1–3 as figurative or allegorical, that would not eliminate the tension between the Genesis text and the claims of theistic evolution. Instead, to remove the contradiction between the two would require denying the historicity of nearly all of the text in Genesis 1–3.34 In other words, even if interpreters acknowledge that Genesis uses some figures of speech or allegorical language to convey deeper, but concrete, historical realities (as some interpreters have),35 theistic evolution still contradicts such a reading of the text.

      In addition, I will argue in chapter 27 that to deny all historical import to what the biblical text claims (as opposed to what an evolutionary reading of the text might impose on it) would undermine a number of core Christian doctrines.

      For example, however one interprets the sequence of events described in Genesis 1, the chapter clearly seems to affirm that God acted to create plants, animals, and man—that God actively made something, or did something, in creation. Yet according to theistic evolution, God did not act directly, discretely, or discernibly in time to create plants, animals or man. Indeed, theistic evolution insists that after the creation of the universe at the Big Bang, God did not actively make anything, but merely upheld (or observed) the ongoing natural processes that were themselves directly responsible for the origin of all life forms.

      Such a revisionist understanding of the doctrine of the creation certainly agrees better with a contemporary neo-Darwinian understanding of biological origins—since that theory affirms the creative power of the mindless, undirected process of natural selection and random variation—but it does not comport well with a natural reading of the text of Genesis or the historic doctrine of the Christian church regarding creation. According to the doctrine of creation, God’s powerful creative words, not natural selection and random mutation, were responsible for the creation of living creatures. Indeed, the New Testament further specifies that the eternal Son of God, the second person of the Trinity—not an undirected or impersonal material process—was the active agent that carried out God’s creative works: “All things were made through him, and without him was not any thing made that was made” (John 1:3; see also 1 Cor. 8:6; Heb. 1:2).

      Similarly, however broadly one interprets the story of Adam and Eve with the serpent in the garden of Eden, the story clearly seems to affirm—at the very least—that an act of rebellion by the common parents of the whole human race resulted in their descendants inheriting a fallen or flawed moral nature (note the progressive proliferation of sin among Adam and Eve’s descendants that is chronicled in Genesis 4–6). Yet, by denying even such a minimalist historical interpretation of Genesis 1, theistic evolution not only contradicts the doctrine of the fall, it also results in an undermining of the doctrine of the atonement. This becomes evident when we realize that the New Testament teaches that the sacrifice of Jesus Christ was necessary because of a corrupt human nature that all men and women inherited from a common ancestor (Adam). Yet, theistic evolutionists either (a) deny that Adam and Eve existed, or (b) claim that if they existed, Adam and Eve did not fall from innocence into sin and/or (c) claim that not all human beings are descended from Adam—in all cases fatally undermining the idea that all human beings received a morally corrupted nature from Adam as a result of a single act of rebellion against God (“one trespass led to condemnation for all men. . . . by the one man’s disobedience the many were made sinners”; Rom. 5:18–19).

      Yet, if there was no Adam and no Eve, and/or if they did not fall from a state of moral innocence into sin, and if Adam’s corrupted sin nature was not inherited by all his human descendants, then it is hard to understand the very precise later biblical explanations of the parallel way in which Christ’s atoning sacrifice gained forgiveness for all who were represented by him.36 In fact, someone might argue that, if Paul was wrong about the entire human race descending from Adam, he must also have been wrong about all human beings inheriting a common sin nature from Adam, and therefore, he could well be wrong about our gaining forgiveness and righteousness through our representation by Christ. It is unmistakable how Paul explicitly connects representation by Adam and representation by Christ:

      For if, because of one man’s trespass, death reigned through that one man, much more will those who receive the abundance of grace and the free gift of righteousness reign in life through the one man Jesus Christ. Therefore, as one trespass led to condemnation for all men, so one act of righteousness leads to justification and life for all men. For as by the one man’s disobedience the many were made sinners, so by the one man’s obedience the many will be made righteous. (Rom. 5:17–19)

      In my later chapter, I will argue that not only the doctrines of creation and the atonement are undermined by theistic evolution, but several other doctrines as well.

      Here, then, is a brief summary of my argument in that later chapter:

      1.  A nonhistorical reading of Genesis 1–3 does not arise from factors in the text itself but rather depends upon a prior commitment to an evolutionary framework of interpretation, a framework that the science and philosophy chapters in this volume show to be unjustified.

      2.  Several literary factors within Genesis itself give strong evidence that Genesis 1–3 is intended to be understood as historical narrative, claiming to report events that actually happened.

      3.  Both Jesus and the New Testament authors, in ten separate New Testament books, affirm the historicity of several events in Genesis 1–3 that are inconsistent with the theory of theistic evolution.

      4.  If the historicity of several of these events in Genesis 1–3 is denied, a number of crucial Christian doctrines that depend on these events will be undermined or lost.

      In addition to my chapter, the biblical and theological section of this book contains four other chapters:

      In chapter 28, John Currid analyzes in further detail specific Old Testament passages that are incompatible with theistic evolution.

      In chapter 29, Guy Waters similarly analyzes specific New Testament passages that are incompatible with theistic evolution.

      In chapter 30, Gregg Allison argues that, throughout the history of the church, those who were recognized as leaders and teachers in the church were required to affirm the belief that God is the “Maker of heaven and earth, and of all things visible and invisible” (Nicene Creed), an affirmation incompatible with theistic evolution.

      In chapter 31, Fred Zaspel concludes that the eminent nineteenth-century Princeton theologian B. B. Warfield, though often cited as a supporter of theistic evolution, would not have agreed with theistic evolution as it is understood today.

      But before you reach those chapters, please consider the arguments and evidence in the science and philosophy chapters, for they will show that no one today should feel compelled by modern science to adopt an evolutionary framework for interpreting Genesis 1–3, yet that is precisely what contemporary theistic evolutionists do.
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      Three Good Reasons for People of Faith to Reject Darwin’s Explanation of Life

      Douglas D. Axe

      SUMMARY

      People of faith should reject the call to affirm the Darwinian explanation of life and should instead affirm the traditional understanding of divine creative action, which defies reduction to natural causes. There are three good reasons for this. (1) Acceptance of Darwinism carries a substantial apologetic cost. Specifically, if Darwin was right that life can be explained by accidental physical causes, then we must forfeit the claim that all humans are confronted by God’s existence when we behold the wonders of the living world. (2) All accidental explanations of life, whether Darwinian or not, are demonstrably implausible. (3) The common justifications for accommodating Darwin’s theory within the framework of traditional faith are confused.

      .  .  .  .  .

      I. First Things First

      You’ve heard the claim that natural selection acting upon random genetic mutations created all life from a primitive life form. In the century and a half since Darwin gave that idea its beginning, few claims have generated more controversy. How should people of faith respond to this controversy?

      Two questions immediately present themselves:

      1. Is Darwin’s claim correct?

      2. What would the implications for our faith be if it were correct?

      Now, because many people think the answer to question 1 requires technical expertise, there’s a tendency to answer it by proxy—choosing to side with experts in either the yes camp or the no camp and then entrusting the defense of that answer to those experts. As understandable as this is in some respects, I advise against it, for several reasons.

      In the first place, there is widespread confusion even as to who the relevant experts are. Nonscientists tend to be so acutely aware of their lack of expertise that they defer to anyone with a science degree, most of whom have no more familiarity with the technical critique of Darwinism than anyone else. Indeed, because even highly accomplished biology professors are accomplished only within their narrow fields of specialization, it takes a certain amount of scientific familiarity just to discern who can really speak to the subject of biological origins from scientific experience.

      Keith Fox and I have engaged in friendly debate on that subject, so I hope he won’t mind me using him as an example. As a biochemistry professor at the University of Southampton in the UK, Fox is an established expert on how various molecules bind to DNA. Having done no research on that subject, I’m obviously in no position to critique his work. Likewise, having done no work on protein evolution, he is really in no position to critique my work. And in a professional context he wouldn’t pretend otherwise. However, the origins topic has attracted such a wide following that most debate on the subject occurs at the popular level, and as the associate director of the Faraday Institute for Science and Religion, Fox understandably wants to speak to that debate. He should speak to it, but the listening public would benefit from knowing that he does so as a nonexpert.

      For instance, based on my research, I claim that enzymes (the protein molecules that do life’s chemistry) cannot be invented by any accidental evolutionary process. Life as we see it depends on highly proficient enzymes, all built within cells by linking many amino acids (typically hundreds) together in precise sequence. These special sequences enable the long chains of linked amino acids to fold up into complex, function-specific structures. In criticizing my claim that evolution cannot explain the origin of enzymes, Fox has repeated the standard idea that evolution builds gradually from small beginnings. According to him, weak enzyme function can be produced by linking a mere two amino acids together, and this can serve as an evolutionary starting point. From there, natural selection can build the exquisite enzymes we see in life, he thinks. In his words: “One doesn’t have to start with an unlikely polypeptide [i.e., amino-acid chain] with billion-fold activity, but from (say) a specific dipeptide (of which there are only 400 using the natural amino acids), with a few-fold improvement.”1

      There’s a serious problem here, though most people need help to see it. Scientists who know about enzymes and the various attempts to use selection to enhance them would never join Fox in this claim, for one good reason: they know they can’t back it up! Fox was hazarding a wild guess that, for reasons I explained elsewhere,2 happened to be wildly wrong. Of course, had he openly called it a wild guess, there would be no cause for concern. Wrong guesses are harmless, provided we know they are only guesses. But when people of Fox’s scientific stature pull scientific claims out of thin air without saying so, people naturally take these claims more seriously than they should. That is a cause for concern.

      The second problem with seeing question 1 as an experts-only question is that when you stop to realize how much is at stake here, the thought of handing authority over such crucial matters to scientific experts ought to be unsettling. It’s also completely unnecessary. I’ve argued at length that the failure of Darwin’s explanation of life is a commonsense fact—a plain truth testified to by our strong intuition that life is designed, and by a lifetime of experience that confirms this intuition.3 To resolve the tension between what our intuition tells us and what the evolutionary textbooks tell us, then, we should begin by recognizing that we’re all fully qualified to participate in the debate over our origin.

      The third problem with leaving the evaluation of Darwin’s claim to the experts is that this tempts us to skip straight to question 2—the question of how his claim, if true, should impact our faith. No matter how provisionally we make this move, the very fact that we’ve done so implicitly conveys a yes answer to the question of whether his claim really is true (question 1). After all, question 2 isn’t even worth asking unless question 1 has been answered in the affirmative.

      In Where the Conflict Really Lies, philosopher Alvin Plantinga proceeds to question 2 as carefully as anyone can, I think, and yet not without creating a problem. His first chapter—“Evolution and Christian Belief”—summarizes his critique of Richard Dawkins’s defense of Darwinism in The Blind Watchmaker as follows:

      Dawkins claims that the living world came to be by way of unguided evolution. . . . What he actually argues, however, is that there is a Darwinian series for contemporary life forms. As we have seen, this argument is inconclusive; but even if it were air-tight it wouldn’t show, of course, that the living world, let alone the entire universe, is without design. At best it would show, given a couple of assumptions, that it is not astronomically improbable that the living world was produced by unguided evolution and hence without design.4

      Notice that, from the vantage point of faith, the word best in Plantinga’s final sentence should be read as worst. That is, Plantinga tells us that at worst Dawkins has shown there is at least a slim chance that we are cosmic accidents.

      I suppose Plantinga’s conclusion would sound like good news to anyone who worries that science has killed God (if there are such people). On the other hand, anyone who takes comfort in the idea that science, as the study of God’s created order, might actually affirm God’s existence is apt to be disappointed. If Dawkins’s argument has actually been thoroughly refuted, then that’s the point that needs to be proclaimed. To grant the possibility of our being cosmic accidents only to say this doesn’t necessarily mean we are cosmic accidents is to say something much less faith-affirming.

      Again, I have great sympathy for people of faith who feel compelled to answer people like Dawkins but who, in thinking that Darwinism sinks or swims on its technical merits, feel ill-equipped to challenge the evolutionary story. The good news here is that the familiar version of science we all participate in, which I call common science,5 is all we really need to be fully confident that Darwin’s theory has already sunk.

      This brings us to the last problem with avoiding question 1, which is that our natural tendency to look for the upside even in difficult circumstances can cause us to neglect the significance of the downside. This is particularly counterproductive in situations where the downside is counterfactual, meaning that the actual circumstances lack the downside. To attribute grand creative power to Darwin’s evolutionary mechanism even provisionally without acknowledging the accompanying cost is to make precisely this mistake. The truth is that the existence of a plausible accidental explanation of life would carry a hefty downside for people of faith even if it isn’t the correct explanation. In other words, there’s a big cost to acknowledging the mere plausibility of life being accidental, even if this acknowledgment comes with a firm declaration that life didn’t actually come about that way.

      We will focus next on the apologetic component of this cost, which we can think of as the immediate cost of an affirmative answer to question 1, before we even consider question 2. Other chapters in this volume will focus on the downstream costs, specifically the damage to Christian doctrine we uncover when we take a careful look at question 2. Although I won’t be addressing those downstream costs myself, I should say that I fully recognize the most significant of them to be much more profoundly important than the apologetic cost. Nevertheless, we will see that the apologetic cost is itself highly significant.

      II. The Cost of Concession

      The conviction that accidental explanations of life are so obviously counterfeit that they don’t merit serious consideration seems to be a background assumption of Scripture. The book of Job, for example, tells us how Job was reminded of his smallness when asked by his Creator, “Is it by your understanding that the hawk soars and spreads his wings toward the south? Is it at your command that the eagle mounts up and makes his nest on high?” (Job 39:26–27). Those questions have the same humbling effect on us, thousands of years later. Anyone who thinks otherwise—anyone who thinks they have a solid grasp of life—should try designing and making something remotely comparable to a hawk or an eagle. Flying toys with flapping wings don’t even come close. Those things are made on assembly lines, part by part, only to fall apart with repeated use.

      Life is strikingly different. Nurtured at first by nothing more than the yolk inside its shell, the developing eaglet grows to the point where it is ready to break out of that small world and enter the big world. The young bird then spends years mastering all the skills of living life as an eagle before finding a mate and bringing forth the next generation.

      There is no raptor assembly line. There are no humans putting these remarkable creatures together and replacing them when they break. Somehow, life sustains itself, and after all the effort we humans have put into understanding how life works, we’re left with a grand mystery. The best medicine for anyone who thinks otherwise is to take up this challenge of trying to do something remotely comparable to what God has done. Once we grasp the impossibility of this, Job’s humble awe is the only appropriate response: “I have uttered what I did not understand, things too wonderful for me, which I did not know” (Job 42:3).

      If you agree that this is the right response, then surely you must agree that the idea of hawks and eagles having appeared by accident is all wrong. In other words, if we agree that God’s probing had its good and proper effect on Job, then we should also agree that Job would have been completely in the wrong to have answered with something like, “Actually, God, hawks and eagles could have appeared without any need for understanding or purposeful action.”

      Despite the obvious wrongness of that response, we have in recent years seen an increasing number of intelligent and earnest people of faith who have declared something very much like it. Of course, they couch their declarations in more reverent terms, but the irreverent implications seem unavoidable. At least, I see no way around the fact that the arresting awe we’re meant to have for the maker of the majestic eagle is lost the moment we accept that accidental physical processes could have done the making instead.

      I used the words could have in that last sentence for a reason. The Christian thinkers I quote as examples all take refuge in this ambiguity. Hawks and eagles could have been accidental byproducts of the physical laws that govern the matter and energy of our universe, they say, but on the other hand God could have touched that physical evolutionary process in ways that are forever beyond scientific detection. According to this view, people of faith should be content with the fact that science can never rule out the possibility of God having influenced the outcome of the apparently blind evolutionary process. We should happily concede that God’s touch was unnecessary in exchange for the unassailable assurance that it just might have been there anyway.

      Physicist Stephen Barr, one of the advocates of this view, opened an article titled “Chance, by Design” as follows:

      Christians who accept Darwinian evolution are, it is sometimes said, trying to have it both ways. If evolution is driven by random mutations, we cannot be part of a divine plan. How, the critics ask, can we possibly exist by chance and by design, by accident and by intention?6

      Barr’s answer to this question is evident in his subtitle: “The Scientific Concept of Randomness Is Consistent with Divine Providence.” In other words, causes and effects that scientists justifiably consider to be random or accidental may also be instances of God-ordained events. The two are not mutually exclusive.

      I certainly agree with this. But again I go back to the dialogue between God and Job. If the aim of that dialogue had merely been to underscore the comprehensive scope of divine providence, then pointing to clouds or to craters on the moon would have been just as effective as pointing to the hawk or to the eagle. Indeed, it would have been odd to point to any particular thing because this general aspect of God’s providence doesn’t force itself upon us by what we see. Clouds and moon craters look to the atheist as though they simply happened—part of the succession of physical circumstances we should expect in a physical universe. To the theist, of course, nothing happens apart from God. But then, no theist came to that view by looking at clouds or craters. Such things are not at all inconsistent with God’s presence, but neither do they confront us with his presence.

      By contrast, in drawing Job’s attention to the hawk and the eagle, God seems to be confronting him with his divine presence by confronting him with his divine magnificence. Indeed, shouldn’t life compel us to acknowledge God as the maker of all things in a way that clouds and craters do not? Doesn’t the wonder of life have objective force to it, well beyond mere suggestion?

      In discussing this, then, I’ll call the view I aim to defend the confrontational view—the view that God’s creation of life clearly and obviously defies explanation in terms of accidental processes. The contrary view—that life can plausibly be attributed to accidental processes, even though divine intent may have actually been present—I will call the nonconfrontational view.

      III. Examples of the Nonconfrontational View

      Before defending the confrontational view, I want to further demonstrate the opposing view by bringing in other respected voices. Perhaps the most well known of these is the voice of Francis Collins, director of the National Institutes of Health and founder of the BioLogos foundation. Collins writes,

      If evolution is random, how could [God] really be in charge, and how could He be certain of an outcome that included intelligent beings at all?

      The solution is really readily at hand, once one ceases to apply human limitations to God. If God is outside of nature then He is outside of space and time. In that context, God could in the moment of creation of the universe also know every detail of the future. That could include the formation of the stars, planets, and galaxies, all of the chemistry, physics, geology, and biology that led to the formation of life on earth, and the evolution of humans. . . . In that context, evolution could appear to us to be driven by chance, but from God’s perspective the outcome would be entirely specified. Thus, God could be completely and intimately involved in the creation of all species, while from our perspective, limited as it is by the tyranny of linear time, this would appear a random and undirected process.7

      Robert Bishop, professor of physics and philosophy at Wheaton College, finds room for the nonconfrontational view in a similar way:

      . . . the biological notion of random or unguided mutations doesn’t even rule out God as the possible cause of the variations. All biologists mean by such terms is that the underlying causes are left open by evolutionary theory because mechanisms like natural selection can work with any variations handed to them, whether those variations are due to genetic copying, cosmic rays or God.8

      The idea here is that the only thing natural selection needed in order to invent every living thing we see around us was genetic variation, and since this could have come either from accidental causes like cosmic rays or from God, life itself is silent on the matter.

      Like Francis Collins, William Lane Craig uses a cosmological perspective to support the nonconfrontational view:

      How could anyone say on the basis of scientific evidence that the whole [evolutionary] scheme was not set up by a provident God to arrive at Homo sapiens on planet Earth? How could a scientist know that God did not supernaturally intervene to cause the crucial mutations that led to important evolutionary transitions, for example, the reptile to bird transition? Indeed, given divine middle knowledge, not even such supernatural interventions are necessary, for God could have known that, were certain initial conditions in place, then, given the laws of nature, certain life forms would evolve through random mutation and natural selection, and so He put such laws and initial conditions in place. Obviously, science is in no position whatsoever to say justifiably that the evolutionary process was not under the providence of a God endowed with middle knowledge who determined to create biological complexity by such means.9

      This emphasis on science having no valid way to prove that God had no role in creation is a hallmark of the nonconfrontational view. Again, the idea seems to be that this assurance should be adequate compensation for those who are being asked to surrender the time-honored idea that life stubbornly refuses to be explained by ordinary physical causes.

      Surely, however, we ought to give this tried-and-true idea due consideration before we even think of abandoning it.

      IV. What Accidental Causes Cannot Do

      To help us do that, let’s take a moment to examine three sequences of letters:

      Sequence 1:

      ndTHYz, vquu H bs hStbuMFLeUtbSZ NFjvpLMYd. vDNOSnQa buCm cg nbwWbVUfeVR e NdjABehcM miGNX

      Sequence 2:

      zZUaldYK JRmG YnGhQfFSEsECZJwA Z PneGwq, xmLVF f d qEgAFrykZ QQwXLFhAqP IDvVCcWflpYy uAOpu

      Sequence 3:

      I have uttered what I did not understand, things too wonderful for me, which I did not know.

      Though this won’t be obvious to you, two of these sequences were purposefully constructed. The one exception was constructed from atmospheric noise, of all things. More specifically, background noise at a radio frequency not used for broadcasting has been used for many years to produce “true random” numbers by RANDOM.ORG. I used this online service to choose a sequence of upper- and lower-case letters, along with spaces, commas, and periods. So, the atmosphere was the author of one of the above sequences!

      The obvious fact, however, is that one of the three sequences is a meaningful sentence, whereas the other two are not. Sequence 3 is well worth pondering, particularly in the context of the writing from which it came, while the other two sequences are unintelligible junk.

      I assure you that I did labor over one of those first two sequences, purposefully arranging the characters to construct a sequence that looks very much like the unintelligible junk that comes from atmospheric noise. Speaking of the sequence I constructed in this way, then, I can say something very similar to what Francis Collins said about life: the making of that sequence appears to have been driven by chance, but from my perspective the outcome was entirely specified.

      But neither Collins nor any of the others I’ve quoted mean to imply that life looks like unintelligible junk. Everyone knows better than that. Berkeley psychologist Alison Gopnik, writing in the Wall Street Journal, affirmed that “by elementary-school age, children start to invoke an ultimate God-like designer to explain the complexity of the world around them—even children brought up as atheists.”10 With work, atheists learn to suppress this intuition, but the people I’ve quoted—all of them believers—certainly haven’t done that.

      They have, however, caused confusion by blending a harmful falsehood with an uncontentious fact. I’m not suggesting this blending has been deliberate—only that it has happened and continues to happen. To be clear, here are the two claims that should not be confused:

      Claim 1: Intelligent beings can imitate the effects of accidental causes.

      Claim 2: Accidental causes can imitate the work of intelligent beings.

      As thoroughly uninteresting as claim 1 is, it at least has the advantage of being true. Claim 2, on the other hand, has very much the opposite character—beguilingly intriguing, but false. When these contrasting claims are combined indiscriminately, the result is a confusing and potentially harmful distortion of the truth.

      To clear up the confusion, the possibility of intelligent beings imitating accidental causes needs to be set aside as a mere distraction. The interesting fact is that intelligence opens the door to a rich world of activities that simply don’t exist apart from intelligence. I refer to a broad category of these activities as invention, by which I mean any undertaking where many small things have to be arranged in a precisely coordinated way in order to achieve a big result.

      Certainly our modern technological marvels all come about by invention, but so do the more ordinary projects we all tackle on a daily basis—everything from the composing of an email to the organizing of a workspace or the design of a custom fitness plan. All of these require know-how. None of them happen by accident. So, having expanded the category of invention to include everyday projects like these, we immediately recognize that we are all inventors.

      All inventions, whether common or technical, share the characteristic hierarchical structure shown in Figure 1.1. Consider my writing of this chapter, for example. My top-level goal in this writing is to persuade people of faith to reject the call to accept the Darwinian explanation of life. I aim to meet this goal by making three main points convincingly: (1) accommodating Darwin’s view of life within traditional faith is costly; (2) Darwin’s view of life is wrong; and (3) the reasons given for accommodation are confused. Each of these main points will have at least one section devoted to it. The crafting of each of these sections requires writing several paragraphs that work together, each making a more specific point. Likewise, the point of each paragraph is conveyed by constructing several sentences that convey even more specific points in a coordinated way. All of these points are designed to achieve the top-level goal. Each occupies its own position in an organized hierarchy, working together with points at the same level to make a point at the next higher level, all of which contribute to the big point.

      
        
          

          FIGURE 1.1. Structure of inventions. All inventions have this general structure. The number of levels and the number of items at each level vary from one invention to the next, but in all cases elementary constituents are arranged to produce higher functions, which themselves are arranged to produce still higher functions, and so on, all the way up to the top-level function. Brackets show how parts at a given level are grouped to form something that functions at the next higher level.

          CREDIT: Reproduced from Undeniable: How Biology Confirms Our Intuition that Life Is Designed (fig. 9.3, prepared by Anca Sandu and Brian Gage).

        

      

      And of course, the hierarchy goes all the way down from the sentence level to the elementary constituents of written communication—the letters of the alphabet. We conceive of writing projects in a top-down way, but we accomplish them in a bottom-up way—arranging letters to spell words, in order to form sentences, in order to build paragraphs, in order to achieve our main writing objective.

      This hierarchical organization is a hallmark of invention, present in everything from three-course dinners to communications satellites. I refer to it as functional coherence—the coordinated combination of functions over a succession of levels to achieve a single top-level function.11 Intuitively, we all know that nothing but intelligent action can construct things in this way. My cat used to love walking on my keyboard, but her steps across it never produced anything sensible. How could they? My keyboard was just a curious little mat to her (and a sure way to get my attention). What she was doing, pressing keys with her weight, had absolutely no connection to writing, apart from the fact that it made letters appear on my laptop display.

      Now, if I had to argue that it’s possible for a cat’s footsteps to compose a sensible paragraph, I know how I’d go about it. I’d break the impossible big outcome—a sensible paragraph—into something much smaller. Paragraphs are written one keystroke at a time, so that would be the attainable goal. If you had typed “Novembe,” for example, no one would think it impossible for your cat to just happen to step on the “r” key, thereby completing the word “November.” Events probably wouldn’t unfold in that nice way, but we all agree that they could. It seems we also have to agree, then, that the cat could have stepped on a shift key and then the “N” key to begin with (unlikely, but not impossible). If it did, then we would all agree that stepping on “o” next is well within the realm of possibility. And if that were to happen, well . . . who would say “v” couldn’t be stepped on next?

      You get the idea. By continuing the succession of unlikely-but-possible steps, we seem to be forced to conclude that, strictly speaking, it isn’t impossible for a cat to have written this chapter for me. And yet we all know that, practically speaking, it is impossible. These seemingly contradictory assessments are easily reconciled by distinguishing impossibility in the mathematical sense of p = 0 from impossibility in the practical sense of “don’t bother waiting for this to happen, because it isn’t going to happen.”

      Darwin’s explanation of life fails in that practical sense, which is its undoing. For accidental causes to have invented life is impossible in the same way that a cat writing an essay is impossible: we can be fully confident that neither has ever happened or will ever happen.12

      Now, you may be wondering whether we really can with equal confidence reject both the accidental origin of felines and the feline origin of essays. A cat on a keyboard gets no help from natural selection, which is thought to be the driving force for evolution. Is this really a fair comparison, then? My answer is that, as utterly impossible as it is for a cat to write something we’d recognize as an essay, it is far less probable for accidental processes to have invented the living things that populate our planet. My defense of this answer will have to be very brief here. Those interested in a more full discussion should read Undeniable.13

      The first thing to recognize is that for accidental causes to accomplish something that would normally require insight is a coincidence. It’s for a good reason that we don’t expect anything other than insight to do the work of insight. Insight is so unique among causes—categorically different from every physical cause—that no other cause should do the work of insight. This is why we notice those rare occasions when even the slightest hint of insight occurs by accident. You bump into an old classmate at a small restaurant, thousands of miles from where you both live. Your cat types “ok” before hopping over your keyboard. A locksmith appears as if on cue, a moment after you realize you need one. Coincidences like these are surprising enough to get our attention, but plausible enough to happen from time to time.

      By contrast, we can easily imagine much bigger coincidences that we know will never happen by accident. Picture all your old classmates just happening to converge on that faraway restaurant—as though a class reunion had been planned there; or your cat, before hopping over the keyboard, typing, “I like canned food much better than that dry food, so let’s make the change. Ok?” Imagine that locksmith who happens to appear at just the right time also happening to be holding in his hand a key that happens to match the one you lost.

      The fact that we rank coincidences intuitively in this way, according to how unbelievable they are, turns out to have a solid rational basis. Probability is, in essence, the math of coincidence—the math by which we rigorously rank coincidences. We use probabilities to gauge how often certain outcomes should occur when the only apparent reason for them to occur is that nothing absolutely precludes them from occurring. The underlying idea is that whatever can happen will happen—if the number of opportunities for it to happen is large enough.

      Whether or not we know how to calculate probabilities, we all seem to know from everyday experience—common science—that the number of opportunities cannot be large enough for anything but minor coincidences to occur. We can easily dream up wild coincidences that are obviously unbelievable—the stuff of fantasy. The believable ones are always much more tame.

      This common-science intuition turns out to be absolutely correct, and once we see how it connects to Figure 1.1, we will see how it connects to the general theme of invention. The reason inventions never happen by accident is that wild coincidences of that kind simply can’t happen. Whether we’re talking about making a pizza or a PowerPoint presentation, a large number of small things must be done sensibly in order for the big thing to come together. These small things are the carefully arranged elementary constituents represented in the bottom row of Figure 1.1. Projects like this are easy for us to accomplish because we’ve mastered all the elementary skills they require, but the fact that these skills all had to be mastered assures us that accidents will never take the place of skill. With so many ways for accidental causes to do the wrong thing at each little step—typing yet another incoherent letter or spilling yet another ingredient on the floor—the outcome of accidental causes is guaranteed to be a mess.

      And if an invention as modest as a pizza will never be made by accident, then for mind-blowingly spectacular inventions like hummingbirds or dolphins to happen by accident is completely out of the question.

      V. No Escaping the Truth

      The two popular reasons for thinking that evolution escapes the rule that accidental invention is impossible are: (1) natural selection, and (2) the vastness of evolutionary time. However, neither of these proposed reasons stands up to technical scrutiny. I’ll say more about this in a moment. The point I’m much more eager to convince people of is that no technical scrutiny is actually needed to close off these escapes. To be confident that a claimed coincidence is implausible, all we have to do is see that the magnitude of this would-be coincidence places it firmly in the category of the unbelievable. If that’s the case, then it really is unbelievable.

      As long as proponents of evolution continue to claim that genius wasn’t needed for Earth to become populated with these remarkable living things we see around us, they set themselves up for refutation. We don’t have to become technical experts in genetics or natural selection or anything else to know their claim is wrong. All we need to know is that for unintelligent causes to have imitated genius on such a vast scale would require a very large convergence of impossible coincidences, which is (of course) utterly impossible.

      Life in all its forms is obviously the work of genius, and clueless causes are as far removed from genius as the east is from the west—complete opposites. So for these causes to just happen to behave like genius would be an unbelievable coincidence—literally unbelievable. There’s a strict limit to what can be excused as a coincidence, and things like fireflies and hummingbirds and humans are way beyond that limit.

      Natural selection, being just one more clueless cause among many, is powerless to change this. For natural selection acting on genetic mistakes to have transformed primitive bacteria into hummingbirds would require clueless causes—which know absolutely nothing about hummingbirds—to just happen to do a work of pure genius. Again, our intuition tells us there cannot have been enough opportunities in the history of life for the improbability of such a thoroughly unbelievable coincidence to have been overcome. As we’ll see in a moment, this intuition is absolutely correct.

      So we don’t have to give natural selection another thought in order to know that it cannot possibly rescue evolutionary theory from its fundamental failing. Still, a closer look at selection can have the gratifying effect of reinforcing what we already know. When we take this closer look, we see that the specific problem with selection, aside from the general problem of being clueless, is that it shows up only after the hard work of invention has been done.

      Richard Dawkins inadvertently pointed to this while acknowledging the impossible difficulty of that hard work in The Blind Watchmaker:

      . . . however many ways there may be of being alive, it is certain that there are vastly more ways of being dead, or rather not alive. You may throw cells together at random, over and over again for a billion years, and not once will you get a conglomeration that flies or swims or burrows or runs, or does anything, even badly, that could remotely be construed as working to keep itself alive.14

      Dawkins seems to have thought that the key to surmounting the extreme improbability he describes here lay in those two words: “at random.” It’s true, of course, that natural selection favors certain variations over others in a nonrandom way. The more significant point, however, is that selection can do this only after those variations work to keep their possessors alive! Something other than selection must therefore be responsible for coming up with these highly special arrangements that work. Credit for the invention of living things with all their marvelous features, then, rightfully goes not to natural selection but to the one who invented them: God.

      The second popular reason for thinking Darwin’s theory is exempt from the commonsense rule that invention never happens by accident is the vast time over which evolution is said to have occurred. It’s true, of course, that longer times provide more opportunities for coincidences to occur. Equally true is that most people are uncomfortable with the math that assigns probabilities to coincidences. Thankfully, our intuition fills in very nicely for any aversion to these probabilistic calculations. People may struggle to put a number on the improbability of a cat writing a sensible paragraph, but everyone knows right away that it can’t happen. Practically speaking, we sense that the probability is indistinguishable from zero.

      We can well imagine using the Internet to organize a let-your-cat-walk-on-your-keyboard day with a million participants (stranger things have happened!), and we’re very comfortable saying that nothing resembling coherent writing would come out of the event. Pushing feasibility to the extreme, then, we might then try to imagine all habitable planets in the universe being populated to the greatest possible extent with cats and covered to the greatest possible extent with keyboards that register every press of a key. The mental strain here turns out to be pointless, though, because this gargantuan increase in the scale of the experiment would only produce very disappointing gains. After gathering and processing all the intergalactic data, the winning entry for this cosmic essay contest would be an incoherent jumble of maybe four or five very short words, instead of the one or two that would come from the more realistic experiment.

      Even if we could throw all practicality to the wind and somehow let every atom of the universe be devoted to cats and keyboards for the entire duration of the universe, still we would get nothing that approaches a coherent paragraph, much less a coherent essay. It seems we should give the intuition its due, then: unbelievable coincidences are unbelievable for a very good reason.

      Again, our confidence in this point is fully justified by our common-science experience. We don’t have to do any technical science at all to know that accidental causes cannot do the work of genius. Nevertheless, it should be satisfying to know that a good many people spending a good many years laboring over the technical science have indeed proven that it confirms what we all know by common science. As I mentioned previously, my contribution to that work has been in the area of protein science. You’ll encounter some of this work in more detail in the next chapter, where Stephen Meyer describes the extreme improbabilities of accidental causes inventing new functional proteins. There you’ll see how well experiment and calculation marry up with intuition.

      VI. Of Gaps and Wars

      Having argued that attempting to accommodate Darwin’s theory within the framework of traditional faith is not only costly but also misguided, I’d like to consider briefly some reasons being offered to justify the accommodation. The two reasons that appear to be most common I’ll refer to as the God-of-the-gaps complaint and the unwinnable-war plea.

      Denis Alexander traces the origin of the God-of-the-gaps complaint back to the mid-eighteenth century, when, with the rapid advance of the natural sciences, it was realized that “a god who was simply a convenient ‘explanation’ to cope with gaps in our scientific knowledge would not last for very long.”15 It’s hard to disagree with this, as a general principle. When an unexpected noise is heard from the next room and you go to check it out, you would do well to assume an ordinary explanation—breeze through a window left open, or squirrels on the roof. It would be comically unwise for anyone to declare to their kids upon hearing the sound, “That’s probably the Second Coming—run into the next room and I think you’ll see Jesus!”

      The thing is, I haven’t actually come across anyone who thinks that way. Even if we never figure out what made that noise, we instinctively assume the cause was ordinary. For the most part, people appeal to supernatural explanations only when they’ve become convinced that there cannot be a natural explanation. In this way we acknowledge the real possibility of being confronted by God’s activity over and above his role as the sustainer of the created order. Moreover, God himself seems to endorse this perspective by using miracles both to reveal his specific will and to demonstrate his authority over his created order.

      The God-of-the-gaps complaint is heavily overused. Nearly every time a person of sincere faith attributes something to God’s supernatural activity they are saying, in effect, “I don’t believe this can have a natural explanation.” Never, in my experience, are they merely saying, “Here’s something that the scientists haven’t yet explained.” Of course, people are often wrong in making the supernatural attribution, but the reason for the error is nearly always a desire for God to grant a personal revelation in an extraordinary way, not a desire to gloat over the limits of scientific knowledge.

      Those who automatically resort to the God-of-the-gaps complaint every time God is said to have acted upon nature in a way that is clearly apart from and above the normal course of nature inevitably find themselves criticizing God himself.

      As for the unwinnable-war plea, this I have also encountered numerous times. In a “Reasonable Faith” podcast, William Lane Craig made the plea as follows:

      As Christians you don’t have to make a frontal assault on one of the pillars of contemporary science in the name of Christianity. That, in the minds of most people, will simply disqualify Christianity rather than evolutionary biology. If they hear that evolutionary biology is incompatible with theism, well guess which belief is going to be given up? It’s going to be theism, because the evolutionary paradigm is so entrenched that theism, if it’s incompatible with it, will simply be disqualified as incredible.16

      Here again, whether I agree with this depends on how I construe it. If a friend holds tenaciously to belief X (fill in the blank), and the most central tenets of the faith can be shared with this friend without engaging in a battle over X, then by all means focus the discussion on those central tenets. As a Christian, I certainly think Christians should be able to share the gospel without starting an argument over any of these Xs, including Darwinism. Should the friend become a Christian, then evolution may well be one of the many areas where their new faith casts new light on old ways of thinking.

      But even if you intend to approach the discussion in this way, don’t be surprised if your friend has other ideas. You may well find that he or she wants to use Darwinism as a reason for rejecting your faith. What should you do then? If you adopt a policy of surrendering everything but the bare essentials, you may well find yourself surrendering a whole lot: everything that challenges the pillars of contemporary science, the pillars of contemporary morality, the pillars of contemporary culture, and so on. What do you suppose your friend will make of a faith that surrenders so much?

      Jesus called his followers to surrender their lives, their pride, their earthly security and, at times, their possessions—right down to the shirts on their backs. He never, however, called them to surrender the truth. That they are charged with guarding, even if it costs them their lives. Sometimes the pillars are exactly the things that need to come down if the truth is to be heard and received.

      VII. Context and Conclusion

      We humans pride ourselves in our rational faculties, but the truth is that we aren’t as rational as we pretend to be. Many of us like to think our heads are in control, which is more or less true on matters where our hearts are indifferent. Whenever our hearts aren’t passive, though, the situation changes. If we aren’t careful, our heads can end up slavishly serving our hearts’ desires. Reasoning can turn into rationalizing in a heartbeat.

      The most candid atheists have admitted that atheism comes down to a heart thing, not a head thing. Philosopher of mind Thomas Nagel, for example, frankly acknowledges his “fear of religion,” a condition he refers to as the “cosmic authority problem.” His rational faculties are second to none, but when it comes to God he doesn’t pretend to be dispassionate: “I hope there is no God! I don’t want there to be a God; I don’t want the universe to be like that.”17

      Accordingly, Nagel has applied his mind to the task of making sense of his heart’s desire, and he clearly sees the utility of Darwinism for this purpose. By providing a godless creation story, “Darwin enabled modern secular culture to heave a great collective sigh of relief,” he says.18 Other atheists seem content with that secular story, but Nagel is different. Richard Dawkins has devoted himself to promoting the story, believing that “Darwin made it possible to be an intellectually fulfilled atheist.”19 Nagel, on the other hand, refuses to go along with what he sees as an inadequate picture of reality, however convenient it may look to atheists. As the subtitle of his recent book says, he has set out to show “why the materialist neo-Darwinian conception of nature is almost certainly false.”20

      In the end, what gets passed off by intellectuals as a pillar is really a crutch—a way for atheists to pretend to have explained what is absolutely inexplicable apart from God. As theists, we have the one true explanation for the world we inhabit, an explanation that’s not just plausible but uniquely plausible—it is the explanation. Why would we choose to deprive people of this? This truth that seems to embarrass some of us is the very truth we need to proclaim.
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      Neo-Darwinism and the Origin of Biological Form and Information

      Stephen C. Meyer1

      SUMMARY

      According to textbook neo-Darwinian theory, new genetic information arises first as random mutations occur in the DNA of existing organisms. When mutations arise that confer a survival advantage on the organisms that possess them, the resulting genetic changes are passed on by natural selection to the next generation. As such changes accumulate, the features of a population begin to change over time. Nevertheless, natural selection can only “select” what random mutations first produce. And for the evolutionary process to produce new forms of life, random mutations must first have produced new genetic information for building novel proteins. Since the late 1960s, however, mathematicians and molecular biologists have argued that producing new functional genes (new genetic information) and proteins via a random mutational search is improbable in the extreme.

      Nevertheless, until recently it was impossible to precisely quantify the magnitude of this problem and, thus, to assess the plausibility of a random search for novel proteins among all the possible amino acid sequences. Recent experiments on proteins performed by Douglas Axe and others, however, have shown in a precise quantitative way that functional genetic sequences (and their corresponding proteins) are indeed too rare to be accounted for by the neo-Darwinian mechanism of natural selection sifting through random genetic mutations. The “space” or number of possible arrangements are simply too vast, and the available time to search by undirected mutation too short for there to have been a realistic chance of producing even one new gene or protein by undirected mutation and selection in the time allowed for most evolutionary transitions. This chapter develops this argument, and other closely related arguments, against the creative power of the main evolutionary mechanism and responds to the most prominent objections to these arguments.

      .  .  .  .  .

      I. Introduction: A Hasty Marriage

      Theistic evolutionists say that God used the evolutionary process to create the diversity of life on Earth. This statement represents the central claim of theistic evolution—namely, that God as Creator employed the processes of random variation and natural selection to cause plants, animals, and indeed every living thing, to come to be. Theistic evolutionists hold that, since all truth is God’s truth, and the scientific community has determined the neo-Darwinian mechanism to be the true cause of organismal diversity, Christians should recognize and endorse the divinely creative character of the evolutionary process, just as they accept any other well-supported scientific theory as exhibiting God’s purposeful sovereignty over nature in all its dimensions.

      But a skeptic might wonder if this marriage of Christian theism and evolutionary theory has not been rather hastily arranged. Although the bride and groom are smiling in the reception line, when they happen to glance sidelong at each other, their smiles vanish. A skeptic might further observe that the bona fides of the groom, neo-Darwinian theory, have been in doubt for some time—not, however, from the bride’s overeager, churchgoing family, anxious to secure what they hope will be a conflict-diminishing marriage, but from the groom’s secular and visibly morose side of the aisle. The stony expressions of his materialistic kin suggest a deeply significant, but largely neglected, story.

      In this chapter, I tell part of that story, and argue that there is little (if any) rationale for marrying either theism or Christianity to a failing theory of biological evolution, just as that theory is being abandoned by its own philosophical allies as empirically insufficient, or simply false. Thus, I will also suggest, to stretch my metaphor, that it is not too late to seek an annulment between theism and neo-Darwinian theory.

      The neo-Darwinian theory of evolution (the textbook theory of evolution that theistic evolutionists commonly endorse) affirms all three meanings of evolution discussed in my “Scientific and Philosophical Introduction” to this book: (1) small-scale, microevolutionary change over time; (2) the common ancestry of all organisms, as seen in Darwin’s tree-of-life picture of the history of life (also known as the theory of universal common descent); and, most importantly, (3) the creative power of the random mutation and natural selection process, which allegedly caused the complexity and diversity of life on Earth.

      In this chapter, I challenge mainly the third meaning of evolution (the creative power of random mutation and selection) and will do so by raising a critical engineering question: How is new biological form and function, and the biological information necessary to produce it, constructed?

      II. The Discontinuous Origin of Major Innovations in the History of Life

      The fossil record on our planet documents the origin of major innovations in organismal form and function (see chapter 10). These episodes—if we take the fossil record at face value—often occur abruptly or discontinuously, meaning that newly arising biological forms bear little or no resemblance to what existed earlier in the fossil record. In the book Darwin’s Doubt, I wrote about one of the most dramatic of these discontinuous events, known as the Cambrian explosion. During this dramatic event, beginning about 530 million years ago, most major groups of animals first appear in the fossil record in a geologically sudden or abrupt fashion.

      Although the Cambrian explosion of animals is especially striking, many other such abrupt appearances or discontinuous origins are documented in the fossil record. For example, the first winged insects, birds, flowering plants, mammals, and other groups also appear abruptly in the fossil record, with no apparent connection to putative ancestors in the lower (and older) layers of fossil-bearing sedimentary rock. Evolutionary theorist Eugene Koonin describes this as a “biological Big Bang” pattern. As he notes,

      Major transitions in biological evolution show the same pattern of sudden emergence of diverse forms at a new level of complexity. The relationships between major groups within an emergent new class of biological entities are hard to decipher and do not seem to fit the tree pattern that, following Darwin’s original proposal, remains the dominant description of biological evolution.2

      In the Origin of Species, Darwin depicted the history of life as a gradually unfolding, branching tree, with the trunk of the tree representing the first one-celled organisms, and the branches representing all the species that evolved gradually from these first forms.3 As Darwin depicted life’s history, novel animal and plant species would have arisen from a series of simpler precursors and intermediate forms over vast stretches of geologic time. Nevertheless, Darwin himself acknowledged that the sudden appearance of many major groups of organisms in the fossil record did not fit easily with his picture of gradual evolutionary change.4

      The abrupt appearance of the first animals in the Cambrian period, and the abrupt appearance of many other groups, also challenged Darwin’s claim that natural selection acting on random variations had produced all the new forms of life. As Darwin understood it, the process of natural selection acting on random variations necessarily operated slowly and gradually—thus rendering any pattern of sudden appearance a puzzling anomaly.

      Darwin saw natural selection as slow and gradual because of the intrinsic logic of the process. Significant biological changes in any population occur only when randomly arising variations in the features or traits of organisms confer functional advantages in the competition for survival and reproduction within that population. Those organisms that acquired new advantageous traits would prevail in the competition, enabling them to pass on their new traits to the next generation. As nature “selected” these successful variations, the features of a population as a whole would change.

      Yet, as Darwin conceived of the process, the variations responsible for permanent changes in a population would have to be relatively modest, or “slight,” in any given generation. Major, or large-scale, variations—what evolutionary biologists would later term “macro-mutations”—would inevitably produce dysfunction, deformities, or even death. Only minor variations would be viable, and therefore, heritable.

      Thus, any larger-scale changes, such as those that occur in many explosive radiations of novel form in the fossil record, would have to be built slowly from a long series of smaller-scale, heritable variations, accumulating gradually over time. Significant changes to organismal form and function would thus require many hundreds of millions of years, precisely what appears unavailable in the case of many salient episodes of evolutionary innovation, such as the Cambrian explosion, the angiosperm (flowering plant) “big bloom” during the Cretaceous period (130 million years ago), or the mammalian radiation in the Eocene period (about 55 million years ago).

      Darwin hoped the mystery of the missing ancestral fossils would be solved by future geological discoveries documenting the gradual transitions his theory predicted. However, for major fossil radiations documenting the origin of novel forms of life, the opposite has occurred. In the 150 years since the publication of the Origin, paleontologists have combed geological strata worldwide, looking for the expected precursors to many major groups of organisms,5 but they have not found the pattern of gradual change that Darwin anticipated. Instead, new findings have often shown explosions of novel biological form to have been even more dramatic than Darwin realized.

      III. A Deeper Mystery: How to Build Animals

      By the time an animal is large enough to be entombed in sediment—and thus to show up later in the paleontological record as a macroscopic body fossil with distinctive and complex anatomical features that enable us to recognize it as the remains of an animal—the causes or processes that brought the animal originally into existence as a living being have already done their work. This means that the fossil record, fascinating though it may be, lies downstream of a deeper and more fundamental biological mystery. The abrupt appearance of novel fossil forms represents the paleontological signal, or detectable consequence, of some earlier-acting cause(s) that were sufficient to build animal structural and functional complexity within the time available. The mystery we face, then, is simply this: what caused the origin of novel animal form?

      In particular, could the neo-Darwinian processes of random mutation and natural selection have built the Cambrian (and other) animals, and done so quickly enough to account for the pattern in the fossil record? That question became much more acute in the last two decades of the twentieth century, and now into the twenty-first, as biologists have learned more about what it takes to build an animal.

      IV. The Information Enigma

      In 1953, when James Watson and Francis Crick elucidated the structure of the DNA molecule, they made a startling discovery: The structure of DNA allows it to store information in the form of a four-character digital code. Strings of precisely sequenced chemicals called nucleotide bases store and transmit the assembly instructions—the information—for building the crucial protein molecules that the cell needs to survive.

      Francis Crick later developed this idea with his famous “sequence hypothesis,” according to which the chemical constituents in DNA—the nucleotide bases—function like alphabetic letters in a written language or digital characters in a computer code. Just as English letters may convey a particular message depending on their arrangement, so too do certain sequences of chemical bases along the spine of a DNA molecule convey precise instructions for arranging the amino acids out of which proteins are built. The DNA molecule carries the same kind of “specified” or “functional” information that characterizes written texts or computer codes.6 As Richard Dawkins has acknowledged, “the machine code of the genes is uncannily computer-like.”7 Or as Bill Gates has noted, “DNA is like a computer program, but far, far more advanced than any software we’ve ever created.”8

      What do these familiar facts of molecular biology have to do with the origin and evolution of life?

      When teaching, I like to ask students a question: “If you want your computer to acquire a new function or capability, what do you need to give it?” Typically, student answers cluster around terms such as “new code,” “instructions,” “software,” or “information.” All these answers are correct, of course—and we now know that the same is true of organisms. To build new forms of life from simpler preexisting forms also requires the generation of new information.

      The Cambrian explosion, for example, was marked by an explosion of new animal body plans. But building new body plans requires new organs, tissues, and cell types. And new cell types require many kinds of specialized or dedicated proteins. Animals with gut cells, to cite just one example, require new digestive enzymes, which are a type of protein. But building new proteins requires genetic information stored on the DNA molecule. Thus, building new animals with distinctive new body plans requires, at the very least, vast amounts of new genetic information. (Building a new animal body plan also requires another type of information, not stored in DNA, called epigenetic information. See Jonathan Wells’s chapter 7 in this volume.) Indeed, the fundamental importance of information to the origin and maintenance of biological form makes clear that the explosion of novel forms of animal life represents not only explosions of new biological form but also explosions of new biological information.

      But if that is so, is it plausible to think that the neo-Darwinian mechanism of natural selection acting on random mutations could have produced the highly specific changes in the DNA sequences, or other hereditary patterns, necessary to generate novel animal forms? There are several compelling reasons to think not.

      V. The Problem of the Origin of Information

      According to neo-Darwinian theory, new genetic information arises first as random mutations occur in the DNA of existing organisms. “Random” here means “without respect to functional outcome,” entailing that there can be no inherent directionality or telos to mutational events. When mutations arise that, strictly by chance, confer a functional advantage on the organisms possessing them (thereby increasing their reproductive output), the resulting genetic changes will be passed on by natural selection to the next generation. As such changes accumulate, the features of a population will change over time.

      Yet natural selection can only “select” what random mutations first stumble upon.9 Thus, for natural selection to preserve any significant functional innovation, let alone a new form of animal life, random mutations must (at a minimum) first produce new genetic information for building new proteins. Without new functional variations or mutations—an absolutely necessary condition of the occurrence of significant morphological change—natural selection will have nothing advantageous to preserve and pass on to the next generation—in which case no significant evolutionary change will take place. Indeed, natural selection and subsequent heritable change within a population await the deliverances of the mutational process because it is there that selectable function (and morphological novelty) must first arise.10

      VI. Searching for New Genes and Proteins in a Combinatorial Haystack

      If mutation is occurring without direction, however, the evolutionary mechanism faces what amounts to a needle-in-the-haystack search, or what mathematicians call a “combinatorial search problem.” In mathematics, the term “combinatorial” refers to the number of possible ways that a set of objects can be arranged or combined.

      Many simple bicycle locks, for example, comprise four dials with ten settings on each dial. A thief encountering one of these locks (and lacking bolt cutters) faces a combinatorial search problem because there are 10 × 10 × 10 × 10, or 10,000 possible ways of combining the possible settings on each of the four dials—but only one combination that will open the lock. Randomly trying possible combinations is unlikely to yield the correct setting, unless the thief has a lot of time on his hands to search exhaustively.

      How does this bear on the origin of biological information? It turns out that it is extremely difficult to assemble new genes or proteins by the random mutation and natural selection process because of the sheer number of possible sequences that must be searched by mutations in the available time. As the length of the required gene or protein grows, the number of possible base or amino-acid sequence combinations of that length grows exponentially. For example, using the twenty protein-forming amino acids, there are 202 or 400 ways to make a two-amino-acid combination, since each position could feature any one of twenty different amino acids. Similarly, there are 203 or 8,000 ways to make a three-amino-acid sequence, and 204 or 160,000 ways to make a sequence four amino acids long, and so on. Yet, most functional proteins are made of hundreds of amino acids. Thus, even a relatively short protein of, say, 150 amino acids represents one sequence among an astronomically large number of other possible sequence combinations (approximately 10195). Intuitively, this suggests that the odds of finding even a single functional sequence—i.e., a working gene or protein—as the result of random genetic mutations may be prohibitively small, even taking into account the time available to the evolutionary process.

      Imagine, however, that we now encounter a really committed bicycle thief, who patiently searches the “sequence space” of possible lock combinations, at a rate of one combination every ten seconds. If our hypothetical thief had fifteen hours, and took no breaks, he could generate more than half (5,400 of 10,000) of the total possible combinations of a four-dial bike lock. Given this, the probability that he will happen upon the right combination exceeds the probability that he will fail. In that case, it would be more likely than not that he will succeed in opening the lock by random search. And the chance hypothesis—i.e., the hypothesis that he will succeed in opening the lock via a random search—is, therefore, also more likely to be true than false.

      But now imagine a much more complicated lock. Instead of four dials, this lock has ten dials. Instead of 10,000 possible combinations, this lock has ten to the tenth power or 10 billion possible combinations. With only one combination that will open the lock out of 10 billion—a prohibitively small ratio—it is much more likely that the thief will fail even if he devotes his entire life to the task.

      Indeed, a little math shows this to be true. It turns out that if the thief did nothing but sample combinations at random, at a rate of one every ten seconds for an entire 100-year lifetime, he would still sample only about 3 percent of the total number of combinations on a lock that complex. In this admittedly contrived case, it would be much more likely than not that he would fail to open the lock by random search. And in such a case, the chance hypothesis—the hypothesis that the thief will succeed in finding the combination by a random search—is also much more likely to be false than true.

      So what about relying on random mutations to “search” for a new DNA base sequence capable of directing the construction of a new functional protein? Would such a random search for new genetic information be more likely to succeed—or to fail—in the time available to the evolutionary process? In other words, is a random mutational search for a new gene capable of producing a new protein more like the search for the combination on the four-dial or the ten-dial lock?

      As our examples show, the ultimate probability of the success of a random search—and the plausibility of any hypothesis that affirms the success of such a search—depends upon both the size of the space that needs to be searched and the number of opportunities available to search it.

      But it turns out that scientists have needed to know something else to determine the probability of success in the case of genes and proteins. They have needed to know how rare or common functional arrangements of DNA bases capable of generating new proteins are, among all the possible arrangements for a protein of a given length. That’s because in genes and proteins, unlike in our bike lock example, there are many functional combinations of bases and amino acids (as opposed to just one) among the vast number of total combinations. Thus, in order to assess the plausibility of a random search, we need to know the overall ratio of functional to nonfunctional sequences in the DNA.

      Molecular biologists have long known that the number of possible combinations corresponding to any given sequence of DNA, or chain of amino acids, is extremely large and grows exponentially with the length of the molecule in question. As noted, corresponding to one short protein 150 amino acids long, there are 10 to the 195th power other amino acid arrangements of that length. That’s an unimaginably large number. But until recently, molecular biologists didn’t know how many of those arrangements were functional; they didn’t know—in effect—how many of the possible combinations would “open the lock.”

      But recent experiments in molecular biology and protein science have settled the issue. They have established that DNA base sequences capable of making the complex, three-dimensional structures called “folds” that characterize functional proteins are extremely rare among the vast number of possible sequences. (A protein fold is a distinctive, stable, complex, three-dimensional structure that enables proteins to perform specific biological functions. Since proteins are crucial to almost all biological functions and structures, protein folds represent the smallest unit of structural innovation in living systems.)

      But how rare are protein folds? While working at Cambridge University from 1990–2003, molecular biologist Douglas Axe set out to answer this question using a sampling technique called “site directed mutagenesis.” His experiments revealed that, for every DNA sequence that generates a short functional protein fold of just 150 amino acids in length, there are ten to the seventy-seventh power nonfunctional combinations—ten to the seventy-seventh amino acid arrangements—that will not fold into a stable three-dimensional protein structure capable of performing a biological function.11

      In other words, there are vastly more ways of arranging nucleotide bases that result in nonfunctional sequences of DNA than there are sequences resulting in functional genes. Consequently, there are also vastly more ways of arranging amino acids that result in nonfunctional amino-acid chains than there are ways of arranging amino acids to make folded functional proteins.

      Thus, for every functional gene or protein fold there is a vast, exponentially large number of corresponding nonfunctional sequences through which the evolutionary process would need to search. Axe’s experimentally derived estimate placed that ratio—the size of the haystack in relation to the needle—at 1077 nonfunctional sequences for every functional gene or protein fold.

      That ratio implies that the difficulty of a mutational search for a new gene or novel protein fold is equivalent to the difficulty of searching for just one combination on a lock with ten digits on each of seventy-seven dials!

      Could random genetic mutations effectively search a space of possibilities that large in the time available to the Cambrian explosion, or even the entire history of life on Earth? Clearly ten to the seventy-seventh power represents a huge number. (To put that number in context, consider that there are only 1065 atoms in our galaxy!)

      Yet, to assess whether the mutation/selection mechanism could effectively search such a large number of possible combinations in the time available, we also need to know how many opportunities the evolutionary process would have had to search this huge number of possibilities.

      Consider that every time an organism reproduces and generates a new organism, an opportunity occurs to generate and pass on a new gene sequence as well. But during the entire three-and-a-half-billion-year history of life on Earth, only ten to the fortieth individual organisms have ever lived—meaning that at most only ten to the fortieth power such opportunities have occurred. Yet ten to the fortieth power represents only a small fraction of ten to the seventy-seventh power—only one ten trillion, trillion, trillionth, or 1/1037 to be exact.

      Thus, for even a single relatively simple functioning protein to arise, the mutation/selection mechanism would have time to search just a tiny fraction of the total number of relevant sequences—one ten trillion, trillion, trillionth of the total possibilities. In other words, the number of trials available to the evolutionary process turns out to be incredibly small in relation to the number of possible sequences that need to be searched. Or to put it differently, the size of the relevant spaces that need to be searched by the evolutionary process dwarfs the time available for searching—even taking into account the most generous view of evolutionary time. Thus, the mutation and selection mechanism does not have enough time in the entire multibillion-year history of life on Earth to generate but a small fraction (one ten trillion, trillion trillionth, to be precise) of the total number of possible nucleotide base or amino-acid sequences corresponding to a single functional gene or protein.

      It follows that it is overwhelmingly more likely than not that a random mutational search would have failed to produce even one new functional (information-rich) DNA sequence and protein in the entire history of life on Earth. Consequently, it also follows that the hypothesis that such a random search succeeded is more likely to be false than true. And, of course, the building of new animals would require the creation of many new proteins, not just one.

      When our bicycle thief faced many more combinations than he had time to explore, it was much more likely that he would fail than it was that he would succeed in opening the lock. Likewise, the mutation and selection mechanism is much more likely to fail than to succeed in generating even a single new protein—and the genetic information necessary to produce it—in the known history of life on Earth. It follows that the standard neo-Darwinism mechanism does not provide an adequate explanation for the origin of the genetic information necessary to produce the major innovations in biological form that have arisen during the history of life on Earth.

      VII. The Twin Challenges of Constructing and Modifying Body Plans

      Yet, in order to explain novel form in the history of life, biologists must account not only for new genes and proteins but also for the origin of new body plans—where a body plan can be understood as a unique arrangement of body parts and tissues. Within the past decade, developmental biology has dramatically advanced our understanding of how body plans are built during the process of embryological development. Studies in developmental biology have shown that changes in biological form require attention to timing—especially in the expression of the genetic information necessary to build a body plan. The need for careful choreography in the expression of genetic information poses two additional but closely related problems for the neo-Darwinian mechanism—both of which provide other scientific reasons for doubting the creative power of the mutation/selection mechanism.

      Embryonic Lethals and Early-Acting Body Plan–Affecting Mutations

      First, though evolutionary biologists have long touted mutations as a kind of silver bullet capable a generating unlimited innovation, developmental biologists have discovered that only certain kinds of mutations—those that occur early in the embryological development of an animal—have the potential for altering an entire animal body plan—that is, for producing major evolutionary change.

      Conversely, mutations in genes that are expressed late in the development of an animal as it progresses from embryo to adult form will not affect the body plan of the animal, for two reasons. First, mutations expressed late in development will affect relatively few cells. Second, late in development, the basic outlines of the body plan will already have been established.12 Late-acting mutations therefore cannot cause any significant or heritable changes in the form or body plan of the whole animal.

      Mutations that are expressed early in development, however, may affect many cells and could conceivably produce significant changes in the form or body plan of an animal, especially if these changes occur in key regulatory genes.13 Thus, mutations that are expressed early in the development of animals have the greatest, and probably only, realistic chance of producing large-scale macroevolutionary change. As evolutionary geneticists Bernard John and George Miklos explain, “macroevolutionary change” requires changes in “very early embryogenesis.”14

      But this fact poses a difficulty for all theories of macroevolution that rely on mutations to generate major changes in form. Why? Because developmental biologists such as Christiane Nüsslein-Volhard and Eric Wieschaus have also discovered that mutations that occur early in the developmental trajectory of an animal (from embryo to adult form) are inevitably lethal.15

      Moreover, there is an easily understood reason for this: If an engineer modifies the length of the piston rods in an internal combustion engine without modifying the crankshaft accordingly, the engine won’t start. Similarly, processes of embryological development are tightly integrated such that changes early in development will require a host of other coordinated changes in separate but functionally interrelated developmental processes downstream. For this reason, mutations will be much more likely to be deadly if they disrupt a functionally embedded structure that arises early in development (such as a spinal column) than they will be if the mutations affect more isolated anatomical features that occur later in development, such as fingers or skin.

      This problem of “embryonic lethals” has created a dilemma for evolutionary theorists: the kind of mutations needed to generate new body plans—in particular, early-acting beneficial body-plan altering mutations—never occur. The kinds of mutations that do occur—late-acting mutations that affect small clusters of somatic cells—don’t generate new body plans. The kind of mutations we need in order to produce new body plans, we don’t get. The kind we get, we don’t need.

      How then does the evolutionary process overcome this difficulty to produce major changes in animal form? Evolutionary biologists have not answered this question.

      The Immutability of Developmental Gene Regulatory Networks

      Or consider a related difficulty: developmental biologists have also discovered that building an animal does not just require new genes and proteins, but instead it requires integrated networks of genes and proteins called developmental gene regulatory networks (or dGRNs). These networks of genes and their protein products regulate the timing of gene expression as animals develop. The products of the genes (proteins and RNAs) in these integrated networks transmit signals (known as transcriptional regulators or transcription factors) that influence the way individual cells develop and differentiate during this process.
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