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Preface


The world is awash in books about the relationship between science and religion. Why do we need another one?


The short answer is that this conversation is important. Some topics—raising children, looking after the planet, improving society, searching for meaning—merit continuous consideration. No book, no matter how grand, will ever close any of these conversations—for each generation, each decade, even each year, brings its own fresh set of issues and new perspectives.


The intersection of science and religion is an important crossroads, for it is there that the world of facts meets the world of values. It is there that we ask our deepest questions: How did we get here? Does our existence have a purpose? Does God exist? How is God revealed in the world? How do we relate to the rest of nature? It is there that we reflect on our religious commitments and decide what to embrace as ultimate truth.


The Language of Science and Faith surveys this intersection. The authors are evangelical Christians, committed to the historic truths of Christianity and the central role of the Bible in communicating those truths. But as scientists, the authors are mindful that the changing understanding of the natural world invites continuous reconsideration of some of those truths, particularly those relating to the natural world. Sometimes, as with Galileo, this changing understanding can seem threatening to faith. Other times, as seen recently with the discovery that the laws of nature are fine-tuned for life, this changing understanding is wonderfully faith-affirming.


The intersection of science and religion is a controversial place, filled with potholes, poisonous vines and landmines. Countless assertions, some of them contradictory, are made by Christians with great force on many topics, including the age of the earth, the source of morality, the nature of the Genesis creation account and the origins of humankind. The authors are mindful of these controversies and have striven to offer words of reconciliation and harmony, seeking to avoid adding fuel to fires that have been burning far too long. On the other hand, as scientists, the authors are convinced that there are truths about the natural world that must be confronted, no matter how disturbing they seem. But as Christians, the authors are also convinced that there are certain theological truths—like God is the Creator—that must be integrated into any understanding of nature if it is to be a Christian understanding.


On topics where legitimate disagreement exists, readers are offered a range of possibilities consistent with what is known about the natural world and the Bible. The approach to such controversies presented here derives from the belief that God has provided two distinct, complementary and reliable revelations—the Bible and the natural world. The Language of Science and Faith seeks a harmony in which the insights of both are respected and taken seriously, and one is not automatically assumed to trump the other.


This book is organized within a framework of questions. Each chapter gathers a collection of closely related topics and presents them as responses to questions. The authors hope this will make it easy for readers to find what they are looking for without having to hunt for it.


Books take a long time to go from inspiration to execution, and this one is no exception. In the case of this book, one of the authors, Francis Collins, fully completed his contribution in the spring of 2009, including the signing of the book contract with InterVarsity Press. Shortly after signing the contract he was appointed Director of the National Institutes of Health (NIH), the world’s largest medical research institution. Consistent with the expectations of such a federal appointment, he did no further work on this project after he assumed the directorship of the NIH.


Readers interested in continuing the conversation in this book are encouraged to visit www.biologos.org.
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Introduction


In the beginning God created the heavens and the earth.


Genesis 1:1


Christians believe that God created the world. It is one of the most central beliefs and important parts of our faith, second only to our belief in the divinity of Christ and the importance of his life, teaching, death and resurrection.


Belief in God as Creator is a wonderful affirmation. To look at the world around us and know it was created by the God we worship and who was revealed in Jesus is extraordinary in so many ways. We marvel at the elegant beauty of flowers, the songs of birds and the scampering chipmunk. Sunsets, mountains, waterfalls and alpine lakes express a grandeur our poets struggle to capture. And yet the laughter of toddlers exploring their new and unfamiliar world with such curious delight is also strangely spectacular, especially as we ponder our deep intuition that we must care for those young lives.


Some of these emotions are captured in hymns like “How Great Thou Art”:





O Lord my God, when I in awesome wonder,


Consider all the worlds Thy hands have made;


I see the stars, I hear the rolling thunder,


Thy power throughout the universe displayed.





When through the woods, and forest glades I wander,


And hear the birds sing sweetly in the trees.


When I look down, from lofty mountain grandeur


And see the brook, and feel the gentle breeze.[1]





More than two thousand years ago the psalmist expressed similar sentiments:





When I consider your heavens,


the work of your fingers,


the moon and the stars,


which you have set in place,


what are mere mortals that you are mindful of them,


human beings that you care for them? (Psalm 8:3-4 tniv)





In the past couple of centuries another layer of extraordinary beauty has emerged. Scientists studying God’s creation have uncovered the elegant and hidden foundations of our world. We now understand why the sky is blue and why sunsets are red. We know about chlorophyll and how it gathers energy from the sun to empower plant life. We know that stars like the sun shine by using the energy of nuclear fusion—an almost limitless source of power. Our planet is a fascinating yet fragile sphere suspended like a dust mote in the life-giving rays of the sun. It rotates reliably on its axis, giving us day and night, and revolves around the sun, giving us regular seasons.


Figuring out the shape and the motions of the earth were the first great triumphs of mathematical physics—the enterprise that has uncovered the profound and breathtaking rational undercarriage of the world. Off the radar of our immediate sense perceptions, we now understand that the world is made of invisible


atoms and that they are composed of electrons, protons and neutrons. The protons and neutrons are composed of quarks, bound together by gluons. And all of these particles dance to elegant mathematical tunes, reliably and faithfully being themselves so that the world that is made of them will be stable and congenial to life.


Those of us who appreciate mathematics find a beauty buried deep within nature rivaling that of the sunset. The created order radiates with layers of beauty from the sunset to the orbit of the electron, from the song of the bird to the laughter of the child. We strain to summon analogies to describe the remarkable world that God created. Perhaps, in some way, we might think of the creation being like the humble onion, with its layers. Each layer of the creation is beautiful in different ways, and as we unpeel it we encounter so many different kinds of grandeur and beauty.


The richest appreciation of creation requires that we ponder how the wonder encountered on the surface of the world relates to the beauty in the hidden patterns of nature, how the laws of physics illuminate the beauty of the sunset, how our understanding of human nature draws us to the laughter of children, how genetics opens up the mystery of life.


Unfortunately, many Christians cannot fully appreciate how science enriches our understanding of God’s creation. They have been robbed of this experience by an unfortunate misunderstanding that the scientific picture of the world is not compatible with their belief that God created that world. For various reasons they have come to fear—and even reject—science.


Doesn’t Science Challenge Faith?


Many Christians fear science because some loud atheists have argued that scientific explanations have replaced belief in God as Creator. Scientific theories are proposed for the origin of the stars and planets, or the diversity of life, or the physical universe, and these explanations are said to challenge the idea that God created these things. This is simply not true, of course, as we will show in this book.


On the other hand, some Christians advance a related argument that belief in God rules out various well-established scientific claims. They argue with the same passion as the atheists that scientific explanations for origins compete with the belief that God is the Creator and we must therefore choose one or the other. This is also not true.


This tension puts Christians in a difficult spot. If they truly believe they must make a choice, they have to reject much of what science has learned about God’s creation. Science has developed fascinating explanations for how stars originated, to take one example, but we cannot accept that insight into God’s creative processes if we believe that this explanation competes with the belief that God created the stars.


The good news is that we do not have to make this choice. The atheists are simply wrong that scientific explanations compete with our belief in creation. And those Christians who agree with them, while correct in their insistence that God is the Creator, take their claims too far when they say that believing in creation means rejecting scientific explanations for origins.


In the pages that follow we share this good news. We understand that this claim is challenging and that many significant questions arise from it. But we also believe that Christians should be liberated from this awkward tension between their faith and the scientific understanding of the world.


We call our view BioLogos, a term coined by one of us and presented in the bestselling book The Language of God. The term combines two key ideas: bios, referring to life and all the remarkable features of the world necessary to sustain life, which is just about everything; and logos, referring to the Christian belief that the world is created by and grounded in the rationality of God. Logos appears in one of the most important passages in the New Testament, the prologue to the Gospel of John: “In the beginning was the Word (Logos), and the Word was with God, and the Word was God” (John 1:1).


The BioLogos idea is not radically new, but the novelty of the word gives us a chance to talk about something that has long been disturbing to Christians without having to be constantly reminded of a long negative conversation. Most importantly it gives us a chance to talk about evolution.


What Is BioLogos, and How Does It Relate to Other


Ideas About Origins?


BioLogos embraces theism, the belief in a God who cares for and interacts with creation. Theism is different than deism, the belief in a distant, uninvolved creator who is often little more than the sum total of the laws of nature and who is usually not viewed as personal. BioLogos also embraces science as a reliable way to understand the world. We believe science is an enterprise with great integrity, and that scientists are, in general, honest and objective in their work, and trustworthy in their conclusions. In embracing science we accept that the biological theory known as evolution is a reliable explanation for the development of the diversity of life on our planet. When we combine our theism with our acceptance of science, including evolution, we are embracing the concept of theistic evolution.


Theistic evolution is the belief that God created life using natural processes, working within the natural order, in harmony with its laws. So, why don’t we simply use the term evolution to describe our view? We don’t use the term, at least not at this point in our discussion, because it is associated with negative ideas, including atheism, and many readers would have a constant uncomfortable feeling while thinking about it. The word evolution carries emotional baggage that we are tossing overboard.


BioLogos, we hope, has no negative baggage yet, but we hope it will accumulate some positive associations over time.


In the pages that follow we will also discuss the other major views held by Christians. These include the popular young earth creationism (YEC) promoted by Ken Ham and the Answers in Genesis organization. YEC interprets the Genesis account of creation literally, concluding that God created the world in six twenty-four-hour days, less than ten thousand years ago. Old earth creationism (OEC) also interprets the Genesis account literally, but allows that the time periods are much longer. The “days” of Genesis, for example, can be periods of time or geological epochs. Hugh Ross’s organization Reasons to Believe leads the charge on this view. And finally there is the intelligent design movement (ID), which does not make explicit appeals to the Bible but instead highlights complexities in nature that in their view show evidence of the action of an “intelligent agent.” This view is promoted by the senior fellows of the Discovery Institute: Stephen Meyer, William Dembski, Michael Behe and others.


In the course of our discussion we will highlight our various agreements and disagreements with these views. The main distinctive of BioLogos is its affirmation of the generally accepted scientific theories about origins, including evolution, properly understood.


If Evolution Is God’s Method of Creation, Why Does It Have Such a Bad Reputation?


When Charles Darwin published The Origin of Species in 1859, he produced a major shift in scientists’ understanding of biology. Darwin proposed a mechanism for the gradual change of species, a phenomenon already widely accepted based on the fossil record. But the mechanism for this gradual change was unknown, and different ideas were circulating. Darwin’s book, the full title of which is On the Origin of Species by Means of Natural Selection, proposed a simple mechanism for speciation and then presented evidence for this new theory. That mechanism was natural selection.


Evolution by natural selection is sometimes called “Darwinism,” although modern Darwinism acknowledges the importance of other types of evolutionary selection. Attaching the theory of evolution to Darwin’s name seems to imply a cult that slavishly follows the work of a single scientist, but this is certainly not the case. Most working biologists today actually have little interest in Darwin himself, and few have read The Origin of Species. In fact, most scientists do not use the label “Darwinism” any longer. The modern theory of evolution has contributions from many scientists over the last 150 years and has become the core of biology.


When Darwin proposed the mechanism of natural selection, he did not understand the details of how a species’ naturally selected traits could be inherited by its offspring. But the Belgian monk Gregor Mendel’s research in genetics, addressing that very question, was already underway. By breeding pea plants, Mendel discovered how traits are inherited.[2] Although Darwin did not know of Mendel’s work, and neither Mendel nor Darwin lived to see genetics integrated with natural selection, the synthesis of these two theories—which now includes the discovery of the chemical nature of the gene and the development of the science of molecular biology—is called “Neo-Darwinism” or “the modern evolutionary synthesis.” The theory, however, is often referred to simply as “Darwinism” or, more appropriately and as we shall do sometimes, “evolution.” But we must keep in mind that countless advances in our understanding of evolution have occurred since Darwin. Nevertheless, these advances have provided more evidence for the validity of his theory. There has been no scientific discovery since Darwin—not one—which has suggested that evolution is not the best explanation for the origin of species.


Contrary to widespread misunderstanding and confident assertions by the various anti-evolutionists, evolution is a scientific theory that makes no direct statements about religion. It may have religious implications, as many have noted, but these require a certain theological or biblical point of view to make sense. Evolution per se makes no specific statements about God. Because of this neutrality evolution numbers among its adherents everyone from agnostics like Michael Ruse to evangelical pastors like Daniel Harrell, formerly of Boston’s famous Park Street Church. And neither Ruse nor Harrell finds any reason to believe that evolution is incompatible with Christianity. In fact, both wrote books arguing for this compatibility.[3]


A few assertive observers claim that evolution carries atheistic connotations, a serious public relations problem for the theory among Christians, as you can imagine. And even though Christians usually define their belief as theistic evolution, to indicate that it is God’s method of creation, the term evolution remains controversial. The negative connotations arose in part because Darwin’s theory provided a nonsupernatural explanation for the design of highly complex systems. Prior to Darwin, theologians like William Paley used the remarkable design of things like the eye to argue for the existence of a designing God.


Darwin’s explanation of nature’s design, however, was not an attack on belief in God. Rather it was simply an alternative explanation for a set of observations that had been used, too eagerly as we now see in retrospect, to prove the existence of God using the tools of science—a science that many were enthroning as the source of all knowledge. The work of Isaac Newton reveals a helpful analogy showing why Darwin’s theory is not hostile to the idea of God.


Newton, as we learned in high school, discovered the law of gravitation, explaining why the planets don’t escape from the solar system but rather orbit the sun. In Newton’s day, however, nobody could figure out why all of the planets circled the sun in the same direction, in almost the same plane, and with such consistency. Since the science of Newton’s era could not explain this, Newton argued that God must be the source of such an elegant mechanical system. This is what is called a “god of the gaps” argument. Newton found a remarkable system in nature that science could not explain, so he inferred God as the explanation.


A century after Newton, advances by scientists like Pierre Simon de Laplace showed that there was no mystery in the structure of the solar system—a more sophisticated understanding of gravity could explain the things that Newton ascribed to God. Laplace’s work certainly did not refute the existence of God—it merely dismantled a popular argument that Newton had used, inappropriately, to prove the existence of God. If Newton had not created this god-of-the-gaps argument for the existence of God, there would have been no disappointment when science closed that gap.


Darwin offered biology what Laplace offered physics—a natural explanation for some remarkable phenomena people were explaining by invoking God. Neither of these cases presents an argument against the existence of God.


More recently, advocates of creationism, intelligent design and even new atheism have claimed that accepting evolution (at least in some forms) is embracing atheism. They argue that evolution is incompatible with a theistic worldview. This argument is illogical and philosophically preposterous. It would be like a girl inferring that because her mother, and not her father, bought her a bike, her father must not exist.


BioLogos challenges this linkage between evolution and atheism. In many of its presentations it appears simple-minded and theologically shallow. BioLogos is thus not a strictly scientific theory but rather a holistic explanatory scheme promoting the belief that evolution is a correct science, and that it effectively describes the method by which God created the panorama of life forms that makes the earth so interesting.


But What About Social Darwinism? Doesn’t Evolution Justify the Destruction of the Weak by the Strong?


There is another entirely different objection to evolution, namely, that it must be rejected because it preaches a false gospel of “might makes right.” Some even blame evolution for the holocaust![4] The application of evolutionary ideas, like survival of the fittest, to social problems is called “social Darwinism.” But social Darwinism is an entirely different concept from Darwinism (evolution) and not even remotely a part of or even an extension of Darwin’s theory.


Social Darwinism inappropriately applies evolutionary concepts to groups of individuals in a social context. It takes Darwin’s theory and turns it into a moral mandate for society, as if survival of the fittest is the morally appropriate mechanism for social development and not merely a description of how species evolve over time. When taken to an extreme the result is often discrimination against weaker members of society who are considered less fit by those who wield the power. Hitler’s persecution of Jews is the most extreme example, but there are others, including some close to home.


Social Darwinism is closely related to eugenics, the science of controlled reproduction for the purposes of changing the human race in accordance with some particular vision. The term was coined by Francis Galton, Darwin’s cousin, and comes from a Greek word meaning “well born.” Galton promoted eugenics in his influential book Hereditary Genius, where he outlined his vision for improving humanity. In another volume he described his program as the simple replacement of “Natural Selection by other processes that are more merciful and not less effective.”[5] Unfortunately, history proved eugenics to be anything but merciful.


In the early part of the twentieth century the United States, eager to improve the “fitness” of its citizenry, led the way in passing eugenics legislation.[6] By 1917 more than fifteen states had passed compulsory sterilization statutes for members of society perceived as “unfit” in some way. More than half of the states imposed restrictions on the marriage of those with mental defects.[7] And, in a famous and tragic miscarriage of justice, the Supreme Court ruling of Buck v. Bell in 1927 sentenced Carrie Buck to sterilization on the grounds that she was “feebleminded” and an “imbecile.” Later evidence revealed she was neither.[8]


The sentiment of the social Darwinists is captured in these chilling words of Justice Oliver Wendell Holmes Jr.: “It is better for all the world, if instead of waiting to execute degenerate offspring for crime, or to let them starve for their imbecility, society can prevent those who are manifestly unfit from continuing their kind.”[9]


As Holmes’s comment illustrates, social Darwinists ascribe almost all human attributes to inheritance, though these actually arise from a complex mix of genetics, environment and free will choices. They assume that if humans have evolved by a process of natural selection (a factual claim about the past), it is appropriate to discriminate against less fit members of society, using artificial selection (a value judgment about the present).


BioLogos, as well as many other viewpoints, rejects the implied morality of social Darwinism. In fact, social Darwinism is based on an elementary ethical fallacy, well known to every student of philosophy. This fallacy is the logical move from “is” to “ought.” You cannot inspect the way things are, the “is” of the world, and infer how things should be, the “ought” of the world. Simple examples illustrate the foolishness of this reasoning. From the observation that children love to eat gigantic quantities of candy, should we infer that this behavior is “right”? Because things fall down, should we insist that nobody is allowed to invent a device to make them fall up? If blonds have more fun, should we put brunettes in jail if they enjoy themselves too much? And, if animals evolve by the strong destroying the weak—a caricature of evolution, by the way—should we then conclude that it is right for the strong to destroy the weak?


Appeals to social Darwinism to justify aggressive social programs are nothing more than our unfortunate tendency to ration-alize our selfish agendas. Bigots like Hitler persecuted Jews long before Darwin, and Hitler was hardly an enthusiast for a scientific view of the world.


Because Victorian England was beset with social problems, Darwin did occasionally comment on how his theory related to those problems, and some of his remarks, taken out of context, seem to suggest that he supported the social application of his theory. The following quote is an example:


With savages, the weak in body or mind are soon eliminated; and those that survive commonly exhibit a vigorous state of health. We civilised men, on the other hand, do our utmost to check the process of elimination; we build asylums for the imbecile, the maimed, and the sick; we institute poor-laws; and our medical men exert their utmost skill to save the life of every one to the last moment. . . . Thus the weak members of civilised societies propagate their kind. No one who has attended to the breeding of domestic animals will doubt that this must be highly injurious to the race of man. . . . Hardly any one is so ignorant as to allow his worst animals to breed.[10]


Darwin, however, has been studied extensively by scholars and none of them believe he supported the social extension of his ideas. Many authors have pointed out that this quote from Darwin’s The Descent of Man has been deceptively taken out of context to give a false picture.[11] Another quotation reveals that even though Darwin assumed an evolutionary account for charity and philanthropy, he disavowed social Darwinism.


Darwin’s quotation continues, although not in the texts of the anti-evolutionists who quote it, as follows:


The aid which we feel impelled to give to the helpless is mainly an incidental result of the instinct of sympathy, which was originally acquired as part of the social instincts, but subsequently rendered, in the manner previously indicated, more tender and more widely diffused. Nor could we check our sympathy, if so urged by hard reason, without deterioration in the noblest part of our nature. The surgeon may harden himself whilst performing an operation, for he knows that he is acting for the good of his patient; but if we were intentionally to neglect the weak and helpless, it could only be for a contingent benefit, with a certain and great present evil.[12]


Although Darwin may not have embraced social Darwinism, anti-evolutionists have argued that an acceptance of his science comes hand in hand with a social Darwinist philosophy. The popular example of this idea is the claim, mentioned previously, that Darwin’s ideas influenced Hitler. However, as evangelical biologist Jeffrey Schloss points out, from the simple fact that no Darwinist since the time of Hitler has been led to the same ideas, it seems clear that evolution does not inevitably lead to Hitler’s philosophy.[13] Furthermore, human history contains a long and sad chronicle of racial prejudice and even exterminations, most of which existed long before Darwin. Hitler’s misapplication of Darwin’s ideas is mirrored in his abuse of Christianity, which he also claimed inspired his anti-Semitism.[14]


A 2009 biography of Darwin, by two of his leading scholars, has even argued that Darwin was quite animated by the way his developing theory undermined the leading justification for slavery—namely, that the “inferior” races had a separate origin and were not a part of the same superior biological group as white Europeans.[15] Many scientists justifiably take pride in the way that Darwin’s theory, as it developed through the twentieth century, has so thoroughly undermined the basis for racism that we can now say confidently that bright lines separating human races are no longer biologically meaningful. The view that there are “inferior” and “superior” subgroups of humans has been as thoroughly refuted by science as has the idea that the earth is in the center of the universe.


Conclusion


This view of origins is optimistic and upbeat. We note that the negative baggage associated with evolution can be tossed overboard without harm to faith. Evolution does not provide an argument for atheism, and it cannot be used to justify mistreatment of the weak. It has no sinister, dark mask to frighten the children. It is, quite simply, a scientific theory with lots of empirical support, as we will show in subsequent chapters. Theologically, evolution is an extraordinary insight into the remarkable character of God’s creation. We live in a world where change is the norm—ice ages, volcanoes, asteroid collisions, floods, the new arrival of species and extinction of others. How marvelous that the natural world has built-in mechanisms to adapt to this changing environment!
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Do I Have to Believe in Evolution?


Now the earth was formless and empty, darkness was over the surface of the deep, and the Spirit of God was hovering over the waters.


Genesis 1:2


Because BioLogos takes science seriously, respecting both scientists and the scientific process, we take biological evolution seriously. We view science as a gift from God requiring three things: (1) An orderly, reliable and predictable creation with patterns to be discovered, (2) minds capable of a deep level of abstract thought, and (3) a burning curiosity to understand the world around us. If any of those three things are missing, then we cannot have science.


When there is a near-universal consensus among scientists that something is true, we have to take that seriously, even if we don’t like the conclusion. We don’t have to accept everything blindly, of course, just because scientists believe it, but we should demand compelling reasons for rejecting such a consensus. This is the case with evolution.


Because the term evolution is used in so many ways, many of them inappropriate, we will define it briefly here so we know what we are talking about, and elaborate on the definition in the following pages. Evolution as a formal theory contains a set of simple, interlinked propositions:


1. All current species have descended from common ancestors. Just as all humans alive today are descended from an increasingly smaller group of previous humans, so all mammals are descended from an earlier group, and all vertebrates from an earlier group of vertebrates, and all animals from an earlier group and so on. Ultimately, all the life that has ever existed on earth is descended from a single-celled life form that lived almost four billion years ago.


2. Changes in species occur gradually over time as a consequence of mutations—small chemical changes in our DNA that are constantly occurring. Most mutations are irrelevant; many are harmful, but some are beneficial and enhance the reproductive success of their hosts.


3. Species change when beneficial mutations allow certain of them to have more offspring than others. Because the mutation results in more offspring, it spreads throughout the population and comes to dominate.


This, in a nutshell, is the theory of evolution. Note that it does not deal with the origin of life; whether chemicals can combine to produce life is not a part of the theory of evolution, although it is an interesting scientific question. It also does not say anything about whether the processes that drive it have purpose. Such questions are theological, not scientific.


The percentage of scientists who reject evolution is very small—so small that in most large gatherings of scientists you would not find even one person who rejects the theory of evolution. And almost all Christian biologists accept evolution as well.


Critics of evolution challenge these claims. You may have heard that “many scientists are abandoning evolution” or that “a large number of scientists have publicly repudiated evolution.” The Worldview Weekend organization, for example, states confidently that evolution is receiving “fatal” blows and will soon die. “Like a cat whose nine lives are running out, evolution is, bit by bit, discovery by discovery, coming to a point of total demise.”[1] We find this claim quite remarkable, as we are unaware of a single discovery any time in the last decade that, even with great exaggeration, could be described as “fatal.”


The author goes on to make the even more extraordinary claim: “Few premier scientists any longer believe in Darwin’s evolution,” and that eventually only the “terminally stubborn will accept evolution.”[2] We wonder about the basis for this statement. Just as we are unaware of any “fatal blows” that evolution has received, we are equally unfamiliar with any premier scientists who reject evolution. There are certainly a few scientists who reject evolution, just as there are scientists who reject relativity, big bang cosmology, quantum mechanics or that HIV causes AIDS and every other mainstream scientific idea. There are even a couple of “scientists” who reject the sun-centered model of the solar system, insisting that the earth does not move. But these are never premier scientists.


Unfortunately, these claims abound within the anti-evolutionary literature and are repeated so often by so many different and apparently credible people that it is easy to be misled. These claims are simply false. They are not mere “differences of opinion.” They are aimed at laypeople unfamiliar with science and the scientific community, which is why they can take root and flourish. Scientists, for example, are constantly refining the details of evolution, but they are not abandoning it. If they were, this would be newsworthy and would circulate both informally in the scientific community and in the trade publications that report on developments in science. The scientists at the BioLogos Foundation are unaware of any biologists who have abandoned evolution in the past few years. Not one.


As for those scientists who publicly repudiate evolution or express concerns about it, there is indeed a famous list called “Dissent from Darwin” where more than five hundred “scientists” have signed the following statement: “We are skeptical of claims for the ability of random mutation and natural selection to account for the complexity of life. Careful examination of the evidence for Darwinian theory should be encouraged.”[3]


This claim, at first glance, is an impressive and effective piece of anti-evolutionary public relations. Surely such widespread dissent must indicate that something is wrong with evolution. But let’s look closer.


For starters, there are problems with the list itself. Many of the scientists listed are not trained in biology and so are not in a position to evaluate the central theory of that field. Of the two authors of this book, only one is a trained biologist capable of speaking with authority about evolution. The other is a trained physicist, who took his last biology course in 1975 in high school. When scientists comment on developments in fields they have not studied, they have no real authority. The “Dissent from Darwin” list includes philosophers, physicists, engineers, mathematicians and academics from other fields. Many of them never took even a single course in biology beyond high school. No doubt they are sincere in their views, but do we need to take their concerns about evolution seriously?


Many names on the list are of emeritus professors from various institutions. Emeritus is a recognition that institutions bestow on faculty when they retire, typically around age seventy to seventy-five. Seventy-five-year-old emeritus professors would have finished most of their education a half-century ago, before the developments of the past few decades provided so much support for evolution. The presence of so many emeritus faculty on this list is another red flag, alerting us to the fact that these “dissenters” are not active members of the scientific community.


A list of over five hundred names may seem significant and, were they all gathered in one place, the group would be impressive. But the scientific community is huge, and this group represents an insignificant fraction of the whole. To show just how truly insignificant this list is, an organization called the National Center for Science Education created a parody list of scientists who were “evolution supporters” and who were all named Steve! Despite the fact that only 1 in 100 scientists is named Steve, this list has over a thousand names on it, and most of them are working biologists, which is not true of the Dissent from Darwin list.[4]


We also note that the statement in question does not really indicate repudiation of evolution. Even enthusiastic evolutionists don’t all believe that “random mutation and natural selection” are the only relevant explanatory elements in evolution. Merely expressing skepticism about the adequacy of these two features of evolution to explain everything is hardly equivalent to repudiating the theory; in fact it’s not even genuine dissent from evolution as it is understood today in the biological community.


And, finally, scientific truth is not decided by the number of names on a list, or who wins the debate or convinces the most people. It is based on evidence. There is a scientific method, and the ideas that are widely accepted are those that have met criteria for being strongly supported by evidence and consistent with the rest of science. In all cases the validity of scientific ideas is best addressed by the leading experts who understand those ideas most thoroughly.


Any time the authority of a scientist is invoked we should check to see if the scientist is an authority on the topic on which they are speaking. In addition, we should consider whether they are simply using the authority of the scientific community to support a position on which they are no better informed than a layperson. Expertise matters.


For these and other reasons we suggest that the opposition to evolution has been greatly exaggerated. The evangelical literature is so filled with misrepresentations and outdated information about evolution that even a lot of research might not lead an honest seeker to the truth. We caution that Christians should take no comfort in the misplaced hope that the scientific community is gradually abandoning the theory of evolution. The case is quite the opposite.


So What Is Evolution?


Evolution in the most general sense—not the narrow technical sense we introduced earlier—means simply “change over time.” For example, we can say that iPods have evolved over the past few years; they have gotten smaller, hold more songs and no longer use disk drives to store the music. This is one use of the word evolve. But when scientists use the term, sometimes imprecisely despite the fact that they should know better, they refer to the entire history of life on earth and sometimes even the entire history of the universe from the big bang to the present.


Biological evolution, our topic here, refers to the way that species from the past developed into the diverse roster of species that exist today.[5] This incredibly slow process takes millions and even billions of years, a time frame beyond our comprehension, which is one reason why so many people have trouble understanding evolution. Not even scientists have an intuitive feel for millions of years.


Evolution in the sense of “change over time” is displayed clearly in the fossil record, where stacked geological layers reveal a progressively changing roster of animals and plants as we move from ancient to more modern strata. There are many layers with absolutely no human fossils in them, for example. And then, in more recent layers, humanoid fossils appear. By the time humanoid fossils appear in the record there are no more dinosaur fossils. We can thus infer, quite reasonably, that dinosaurs flourished during an era when there were no humans, but dinosaurs went extinct and millions of years later humans appeared. Many less dramatic changes are displayed as well, including animals developing feathers from ancestors with scales, or animals that lived on land adapting to living in the water and gradually losing their limbs. All this is clear from the fossil record.


What Is the Role of Genes?


The physical features of animals and plants are based, in large part, on their genes, which guide the development of the organism throughout its life. Genes are the fundamental units of heredity and are made of DNA, the famous molecular double helix that unzips and copies itself in the reproductive process. The molecules that make up DNA are arranged in a long chain. They have some flexibility to change and move around, more or less randomly, which modifies the chain in unpredictable ways. These changes alter the genes which, of course, changes the instructions that the genes provide to guide the development of the organism.


Modifications to DNA are called mutations. These mutations change the biology of the organism, sometimes in important ways, but most often in irrelevant ways not much different than when we pull a book from our bookcase and put it back in a different spot. Readers of this book have mutations in their genomes of which they are not even aware. In fact, each of us has about one hundred mutations that arose for the first time in us. Each of these mutations represents a tiny experiment.


Sometimes mutations are beneficial. They might make the organism more attractive to the opposite sex, making it easier to find mates and reproduce—or they might lay eggs that are less fragile or better camouflaged from predators. Changes like these are favorable to the production of offspring, and organisms with these “new and improved” features will have more offspring than their old-fashioned peers. In this way a disproportionate number of the new genes will be passed on to the next generation.


Often mutations are harmful. If a bird has a mutation causing it to lay eggs that are too fragile, for example, the eggs may break open too soon and none of the hatchlings will survive. A mutation like this interferes with successful reproduction, and since the offspring that possess it won’t survive, these mutations will generally be eliminated in the population.


If a population of some species undergoes a substantial number of such changes, it can eventually turn into a new species, a process called speciation. Usually speciation requires that the population be geographically isolated from other related populations so that the beneficial genes do not get diluted among the entire population. Mutations in the human species, for example, can easily spread among the entire population. But if everyone from, say, Canada, moved to the moon, then mutations in that population could eventually, over millions of years, lead to a new species that would be unable to breed with the parent species on earth. The new species would not necessarily be more advanced in any meaningful sense; it might even be less advanced according to some criteria. But it would be different.


Species change slowly, so these processes are, for practical purposes, invisible. Even over the course of a millennium a species with a reproductive cycle like humans would typically not change in any noticeable way. Our knowledge that species have changed dramatically over time does not come from watching them. Nevertheless we do have great confidence that all of today’s species have descended from ancestral forms that no longer exist. We can go further in fact and claim that all related species—canines, for example—descended from a single common ancestor.


What Is Common Descent?


A central principle of biological evolution is that all living things descended from earlier and usually simpler life forms known as ancestral species. Just as you and your cousins have a common grandparent ancestor from whom you all descended, so many species share a common ancestor. Evidence found in ancient rocks suggests that these organisms first appeared on earth about 3.85 billion years ago. These organisms, just tiny single cells with no hard parts to fossilize, left only indirect clues to their existence, shrouding the origin of life in mystery.


The origin of life remains unexplained, and we will talk about the significance of this later. For now we simply note that most evolutionary theorists consider the origin of life to be outside the scope of biological evolution. The theory of evolution, after all, is a theory about how life has changed over time; it is not a theory about how life first appeared.


These original organisms, however they originated, carried information and were capable of self-replication—making copies of themselves. Over long periods of time the reproductive enhancements powered by beneficial mutations—as well as nature’s selection against detrimental mutations—led to the diversity of living things today. This is the theory of evolution in a nutshell—the BioLogos worldview—and the grand story of the creative world that God brought into existence.


In The Origin of Species, Darwin made the common observation that the offspring of any species differ only slightly from their parents. Although Darwin did not know it at the time, these physical differences are a consequence of variation in the DNA of the organism. The changes that appear in a single generation—the ones that make us look different from our parents—are usually due to a simple reshuffling of preexisting genetic variations and not to any brand new features. Darwin was remarkably insightful in figuring out how this worked without knowing about genes.


Over time mutations in DNA can produce novel features, as we noted earlier, like feathers from scales or eyes from light-


sensitive pigment. These mutations in the DNA subtly favor certain features, although they appear to develop randomly. The process, however, is not a random process, nor should it be described as purposeless. Since almost all organisms live in environments that change—sometimes dramatically—there needs to be a mechanism for those organisms to “hunt” for variations that will keep them adapted to these changing environments. If, for example, the weather grows colder, then the copying process that specifies the thickness of the fur will be more effective if random variations enable it to “explore” the possibility of making the fur thicker. In the event that the process, over many generations, finds a way to do this with the right mutation, that mutation will confer a great advantage on the offspring who inherit it. This advantage will lead to enhanced reproduction, and soon the instructions for how to make thicker fur will come to dominate the species. We emphasize that there is nothing random about an organism that is better adapted to its environment having greater reproductive success. This is an orderly and predictable trajectory in the direction of better adaptation.
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