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Introduction

SOMETHING RADICALLY NEW is in the air: new ways of understanding physical systems, new ways of thinking about thinking that call into question many of our basic assumptions. A realistic biology of the mind, advances in evolutionary biology, physics, information technology, genetics, neurobiology, psychology, engineering, the chemistry of materials—all are issues of critical importance with respect to what it means to be human. For the first time in our collective history, we have the tools and the will to undertake the scientific study of human nature.

“Nobody ever voted for the telephone, the automobile, for printing, for television, or for electricity,” I wrote in 1969. And science-based reality continues: Nobody voted for the computational idea, for cybernetics, for the mathematical theory of information, for the Internet. Governments and politicians, operating through rearview mirrors, can only play catch-up. Science is the big news. Science is the important story. Science is public culture.

Yet at the same time, religious fundamentalism is on the rise around the world, and our own virulent domestic version of it, under the rubric of “intelligent design,” by elbowing its way into the classroom abrogates the divide between church and state that has served this country so well for so long. Moreover, the intelligent-design (ID) movement imperils American global dominance in science and in so doing presents the gravest of threats to the American economy, which is driven by advances in science and in the technology derived therefrom.

This book—sixteen essays by leading scientists from several disciplines—is a thoughtful response to the bizarre claims made by the ID movement’s advocates, whose only interest in science appears to be to replace it with beliefs consistent with those of the Middle Ages. School districts across the country—most notably in Kansas and later in Pennsylvania, where the anti-evolutionist tide was turned but undoubtedly not stopped—have been besieged by demands to “teach the debate,” to “present the controversy,” when, in actuality, there is no debate, no controversy. What there is, quite simply, is a duplicitous public-relations campaign funded by Christian fundamentalist interests.

In some ways, the media chatter provoked by the intelligent-design movement has made collective fools of large segments of the American public. Educated Americans are dumbstruck by the attempt of the state of Kansas to officially redefine science to include the supernatural. Europeans cannot believe that such an argument should be raging in the twenty-first century—and in the United States, of all places, the seat of our most advanced technology and a leader in so many areas of scientific research.

Fortunately, Judge John E. Jones III, of the United States District Court for the Middle District of Pennsylvania, in his December 2005 decision in Kitzmiller et al. v. Dover Area School District, has—temporarily, at least—halted ID in its tracks. Readers can rely on the writings of the scientists in this volume. They can also rely on the words of this lifelong Republican jurist, who was appointed to the court by the current President of the United States (himself a born-again Christian fundamentalist).

In his decision, Judge Jones writes:


After a searching review of the record and applicable case law, we find that while ID [intelligent design] arguments may be true, a proposition on which the Court takes no position, ID is not science. We find that ID fails on three different levels, any one of which is sufficient to preclude a determination that ID is science. They are: (1) ID violates the centuries-old ground rules of science by invoking and permitting supernatural causation; (2) the argument of irreducible complexity, central to ID, employs the same flawed and illogical contrived dualism that doomed creation science in the 1980s; and (3) ID’s negative attacks on evolution have been refuted by the scientific community … [I]t is additionally important to note that ID has failed to gain acceptance in the scientific community, it has not generated peer-reviewed publications, nor has it been the subject of testing and research.



In characterizing the Dover School Board’s decision to offer intelligent design in the classroom as an alternative to the Darwinian theory of evolution by natural selection, he employs two words that will go down in history: “breathtaking inanity.” To Judge Jones, it is “abundantly clear that the Board’s ID Policy violates the Establishment Clause”—that is, the Constitution’s First Amendment (“Congress shall make no law respecting an establishment of religion, or prohibiting the free exercise thereof”). He continues: “In making this determination, we have addressed the seminal question of whether ID is science. We have concluded that it is not, and moreover that ID cannot uncouple itself from its creationist, and thus religious, antecedents.”

Given that all of science and reason is on the side of evolution, why bother with a book to make this case? If there is a positive side to the recent developments, it is that certain questions have been raised, and the forum thus created provides scientists with an unusual and broad public platform to explain how natural selection answers those questions. It is my firm belief that scientists should seize every opportunity to educate the general public. In this regard, I have asked the contributors—all of them prominent scientists and public intellectuals—to present essays on their personal view of the issues raised by the intelligentdesign movement, and of the fact, power, and beauty of the Darwinian theory of evolution by natural selection.

Some of these essays deal with the bogus arguments put forward by the movement’s proponents. What are the hallmarks of a genuine scientific theory? Can intelligent design truly be characterized as science? And if not, why not? Is ID, after all, religion in disguise? Is it, perhaps, a hoax? What are the dishonest tactics employed in promoting the ID movement, and how should these tactics be met?

Others are imaginative takes on Darwinian evolutionary theory: Among the topics addressed are recent discoveries in the fossil record, the nature of consciousness, the wellspring of ethics, directed panspermia (the notion that life on Earth originated elsewhere), “self-organization” in biology, the “intelligence” of the universe itself, and the natural selection of bio-friendly universes.

It is to be hoped that the ID movement, because of the very publicity that it has sought and achieved, will be seen by the majority of Americans for the giant step backward that it is. Our children are literally the future of our nation, which will increasingly need competent scientists and engineers to guide us through the coming technological revolutions—revolutions that are already under way all around us. There are examples in history of the collapse of great civilizations. There is no particular reason that the United States should be exempt from historical forces. The Visigoths are at the gates. Will we let them in?


JERRY A. COYNE
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Intelligent Design:
The Faith That Dare Not
Speak Its Name


Intelligent design is not an evangelic Christian thing, or a generally Christian thing or even a generically theistic thing.… Intelligent design is an emerging scientific research program. Design theorists attempt to demonstrate its merits fair and square in the scientific world—without appealing to religious authority.

—William A. Dembski,
The Design Revolution (2004)

[A]ny view of the sciences that leaves Christ out of the picture must be seen as fundamentally deficient.… [T]he conceptual soundness of a scientific theory cannot be maintained apart from Christ.

—William A. Dembski,
Intelligent Design: The Bridge Between
Science & Theology (1999)



WELL, WHICH IS IT? Is intelligent design (ID) merely a sophisticated form of biblical creationism, as most biologists claim, or is it science—an alternative to Darwinism that deserves discussion in the science classroom? As the two quotations above imply, you won’t find the answers in the writings of the leading advocates of ID.

The ambiguity is deliberate, for ID is a theory that must appeal to two distinct constituencies. To the secular public, ID proponents present their theory as pure science. This, after all, is their justification for a slick public-relations campaign promoting the teaching of ID in the public schools. But as is clear from the infamous “Wedge Document” of the Discovery Institute, a right-wing think tank in Seattle and the center for ID propaganda, intelligent design is part of a cunning effort to dethrone materialism from society and science and replace it with theism.1 ID is simply biblical creationism updated and disguised to sneak evangelical Christianity past the First Amendment and open the classroom door to Jesus. The advocates of ID will admit this, but only to their second constituency, the sympathetic audience of evangelical Christians on whose support they rely.

Nevertheless, let us give the ID movement the benefit of the doubt. Let us suppose that ID might indeed be an alternative and superior scientific theory—one that explains the natural world better than Darwinian evolution does. Can such an argument stand up to scrutiny? Is it time for Darwinian evolution to go the way of Newtonian mechanics, as a theory good for its time but ripe for replacement by a new paradigm? No. Not only is ID markedly inferior to Darwinism at explaining and understanding nature but in many ways it does not even fulfill the requirements of a scientific theory.

What are those requirements? A scientific theory isn’t just a guess or speculation, it is a convincing explanatory framework for a body of evidence about the real world. A good scientific theory makes sense of wide-ranging data that were previously unexplained. In addition, a scientific theory must make testable predictions and be vulnerable to falsification. Einstein’s theory of relativity, for example, received a definitive test (and confirmation) by measurements of the bending of starlight by the sun during a solar eclipse. If a theory can’t be tested or falsified, it is not a scientific theory. The theory that God caused the Big Bang, for example, isn’t a scientific theory, because (while it may be true) there are no observations we can make to disprove it. When a theory has withstood many tests and made many correct predictions, it becomes a scientific fact, which we can understand as a theory having such strong support that all rational people would accept it. The theories of atoms and of chemical bonds, for example, have graduated from theory to fact. Both could conceivably be shown to be wrong—all the data supporting the existence of atoms might have been deceptive—but it’s highly unlikely.

So, how do Darwinism and ID compare when judged against these criteria? Let’s start by looking at Darwinism. The modern theory of evolution, called neo-Darwinism in light of 150 years of post-Darwin research, has four parts. Put simply, these are as follows:

First, evolution occurs; that is, living species are descendants of other species that lived in the past.

Second, evolutionary change occurs through the gradual genetic transformation of populations of individuals over thousands or millions of years.

Third, new forms of life arise from the splitting of a single lineage into two, a process known as speciation. This continual splitting leads to a nested genealogy of species—a “tree of life” whose root was the first species to arise and whose twigs are the millions of species living today. Trace back any pair of twigs from modern species through the branches and you will find that they share a common ancestor, represented by the node at which the branches meet.

And fourth, much of evolution occurs through natural selection. Individuals carrying genes better suited to the current environment leave more offspring, causing genetic change in populations over time which improves the “fit” of the organism to the environment. It is this improving fit that gives organisms the appearance of having been well designed for their lifestyles.

These claims don’t necessarily stand or fall together. Nevertheless, evidence supporting all four began to accumulate starting with Darwin’s 1859 On the Origin of Species and continues to inundate us today. Every bit of information we have gathered about nature is consonant with the theory of evolution, and there is not one whit of evidence contradicting it. Neo-Darwinism, like the theory of chemical bonds, has graduated from theory to fact.

What is this evidence? It is immense, so I will just touch upon what Darwin himself presented, though he had only a fraction of the evidence available today. It came from the fossil record, from curious remnants persisting in the anatomy and development of living species, and from biogeography—the geographical distribution of Earth’s flora and fauna.

Let’s start with the obvious place to look, the fossil record. Even in Darwin’s time, there was evidence here supporting evolution, in the sequence of organisms laid down in the rocks. The deepest and oldest sediments show marine invertebrates; fish appear much later, and amphibians, reptiles, and mammals later still. Why should divine creation follow such a path, from the simple to the complex? Yet it is what we would expect with evolution. Darwin also observed that the species inhabiting any region—the living marsupials of Australia, for instance—closely resemble fossils found in the same place. This suggests that the former descended from the latter. We can trace evolutionary changes in lineages through the record: diatoms grow larger, clamshells get ribbier, horses become larger and toothier, and the human lineage evolves bigger brains, smaller teeth, and greater proficiency at walking on two legs. There are transitional forms, too—but more on those later.

Leaving behind the dead, we also find ample evidence of evolution among the living—relics that the evolutionary biologist Stephen Jay Gould dubbed “the senseless signs of history.” They are many: The tooth buds developed in the embryonic stage by birds and anteaters—buds that are later aborted and never erupt—are remnants of their toothed ancestors. The tiny vestigial wings hidden under the feathers of the flightless kiwi attest to its ancestors’ ability to fly. Some cave-dwelling animals have rudimentary eyes that cannot see, degenerate remnants of their ancestors’ sighted ones. What creator, or guiding intelligence, would give animals such useless tooth buds, wings, or eyes?

Our bodies, too, are a palimpsest of our ancestry. The appendix is a familiar example. Less well known is the bad design of the recurrent laryngeal nerve—a nerve that runs from the brain to the larynx, helping us speak and swallow. In mammals, this nerve doesn’t take a direct route but descends into the chest, loops around the aorta near the heart, and then runs back up to the larynx. It is several times longer than it needs to be; in the giraffe the nerve has to traverse the neck twice and so is fifteen feet long—fourteen feet longer than necessary! The added length makes the nerve more susceptible to injury, and its tortuous path makes sense only in light of evolution. We inherited our developmental pathway from that of ancestral fish, in which the precursor of the recurrent laryngeal nerve attached to the sixth of the gill arches—embryonic bars of muscle, nerves, and blood vessels that developed into gills. During the evolution of land animals, some of the ancestral vessels disappeared, while others were rearranged into a new circulatory system. The blood vessel in the sixth gill arch moved backward into the chest, becoming the aorta. As it did so, the nerve that looped around it was constrained to move backward in tandem. Natural selection could not create the most efficient configuration because that would have required breaking the nerve and leaving the larynx without innervation.

Look deeper and you find evidence for evolution buried in our DNA. Our genome is a veritable farrago of nonfunctional DNA, including many inactive “pseudogenes” that were functional in our ancestors. Why do humans, unlike most mammals, require vitamin C in their diet? Because primates cannot synthesize this essential nutrient from simpler chemicals. Yet we still carry all the genes for synthesizing vitamin C. The gene used for the last step in this pathway was inactivated by mutations 40 million years ago, probably because it was unnecessary in fruit-eating primates.

Is this really the best an “intelligent” designer can do? IDers claim that arguments for evolution based on inefficiencies or vestigial structures are unscientific because they supposedly include an unjustified theological assumption that a designer would not create such structures. But IDers are missing the point here. The evolutionary argument is that these imperfections and inefficiencies make sense only if one assumes that evolution has occurred! They comport with creationism only if you believe that the creator deceptively designed all organisms to delude us into thinking that they had evolved.

And finally, what of biogeography? This yields some of the most powerful evidence for evolution. It was Darwin’s genius in the Origin to show that the distribution of plants and animals made sense only by assuming that species had evolved and split into additional species. Let’s take his argument about the wildlife of oceanic islands—islands that, like the Galápagos and Hawaii, were never connected to continents but arose, bereft of terrestrial life, from beneath the sea. Compared with continents or continental islands, these islands have bizarrely unbalanced flora and fauna—unbalanced in that they are missing or impoverished in many types, while others (especially plants, insects, and birds) are present in profusion, consisting of clusters of numerous similar species (“radiations”). Hawaii, for example, has no native terrestrial mammals, reptiles, or amphibians but has large radiations of fruit flies and silver-sword plants. One third of the world’s 2,000 species of fruit flies are found on the archipelago, although it makes up only 2 percent of the land on Earth.

Moreover, the animals and plants inhabiting an oceanic island are most similar to those species found on the nearest mainland, often despite great differences in habitat. Darwin’s clinching point was this: The kinds of wildlife commonly found on oceanic islands are those that could get there easily, carried by winds, ocean currents, or other animals. Clearly, novel species on oceanic islands descend from those that were able to colonize from the nearest mainland and subsequently evolved and speciated on the islands. Only unplanned evolution makes sense of all these observations of island biogeography. No theory of design or creation even begins to explain them.

Darwin had strong evidence for evolution but no direct evidence for natural selection as the process by which it occurs. He relied on logical argument—the existence of variation in populations and its influence on reproductive success, from which natural selection followed inevitably—and on analogy with the artificial selection used by breeders to produce forms as diverse as Chihuahuas and St. Bernards from wolves, and cauliflower and Brussels sprouts from wild cabbage, within a mere 1,000 years or so.

But vast amounts of evidence have accumulated since Darwin’s time. Biologists have now observed hundreds of cases of natural selection, beginning with the well-known examples of bacterial resistance to antibiotics, insect resistance to DDT, and HIV resistance to antiviral drugs. Natural selection accounts for the defense of fish and mice against predators via camouflage and for the adaptation of plants to toxic minerals in the soil. And the strength of selection observed in the wild, when extrapolated over long periods, is more than adequate to explain the diversification of life on Earth.

Neo-Darwinian evolution passes with flying colors the test of a scientific theory as an explanatory framework for wide-ranging evidence. What a remarkably elegant theory it is, and what a vast body of evidence it explains! It makes sense of data from fields as diverse as paleontology, biogeography, embryology, anatomy, and molecular biology. The geneticist Theodosius Dobzhansky famously declared, “Nothing in biology makes sense except in the light of evolution.” One might add that nothing in biology makes sense in the light of intelligent design.

But can neo-Darwinism make predictions? And is it falsifiable? Yes, and yes again. As a historical science, it cannot be expected to foretell the future in detail. But it can, nevertheless, make powerful predictions.

Darwin himself made predictions from his theory. The age of the earth was unknown in his time, but he predicted that it would be old, to allow time for evolution to produce the existing diversity of life. We now know that Earth is 4.6 billion years old. He also predicted that if plants on oceanic islands were descended from those on continents, the seeds of continental plants should be able to survive prolonged immersion in seawater, and he confirmed this prediction with experiments described in the Origin.

Developments in biology after Darwin have served to confirm other predictions of evolutionary theory: For example, in order for natural selection to operate, there must be plenty of heritable variation in wild populations of plants and animals. We now know the source of this variation (a problem that baffled Darwin): mutations in DNA. Research in the past century has uncovered ample genetic variation for nearly every trait in every species studied.

We also now understand that natural selection involves the differential reproduction of genes. That means there should be examples of selection that benefit the genes themselves and not their carriers. Recent studies have thoroughly confirmed this prediction. In the production of eggs and sperm, for example, there is normally a 50 percent probability of each of our two gene copies going into each gamete. But there are some “selfish genes” that kill their partners and so get overrepresented in eggs and sperm. This observation does not follow obviously from the view that organisms were intelligently designed.

Neo-Darwinism predicts genetic lineages from ancestors to descendants. Darwin was concerned by the absence of transitional fossils in his day but attributed such “missing links” to the imperfection of the fossil record. He predicted that with time such forms would be found. Sure enough, we now have transitional forms linking major groups, including fish with tetrapods,2 dinosaurs with birds, reptiles with mammals, and land mammals with whales. This is strong confirmation of evolutionary theory and destroys the creationist notion of unchanging, divinely created species (a milder form of which is advocated by ID).

Neo-Darwinism is thus a robust scientific theory, explaining a vast body of evidence, generating predictions that have been amply confirmed, and vulnerable to falsification, but showing itself more than capable of withstanding all scrutiny so far. Most of modern biology rests on its foundations.

And now to ID: How does it fare when measured by the same criteria? But let’s pause for a moment. IDers complain that critics misunderstand and caricature their theory’s claims, so we must first be sure we are representing them fairly. In the past, I have been criticized by IDers for asserting that their theory is both untestable and false. “How can that be?” they ask. The answer lies in the aforementioned ambiguity with which they present it. Torn between conflicting needs to satisfy the requirements of the First Amendment and the beliefs of their evangelical Christian supporters, IDers offer diverse (and often mutually incompatible) versions of their theory.

The theory of intelligent design oscillates between two poles that I will call the “weak” and “strong” forms. The weak form is how advocates of ID present their views in court, and the strong form is what most IDers really believe and admit to religious audiences—although its tenets are apparent in Of Pandas and People, the official ID textbook designed to supplement high school biology courses. The weak form of ID is untestable and tautological, while the strong form is testable in part and false. Both forms criticize neo-Darwinism for supposed flaws, but these criticisms have been shown to be misguided.3 Let’s also be clear about what ID is not. It is not theistic evolution—the view that God got the ball rolling with the Big Bang (or even earlier) and has kept his hands off the universe ever since. In this view, evolution occurred as part of God’s plan but also according to the laws of physics and biology and without supernatural intervention. Theistic evolution is simply neo-Darwinism with the addendum that “God started it.” IDers reject this notion, because, they say, it comes with all their perceived weaknesses of neo-Darwinism.4

The weak form of ID consists of four assertions: First, some features of organisms don’t just appear designed but were designed by an intelligent agent. Second, these features are “irreducibly complex”—that is, they could not have evolved in a stepwise fashion with each step conferring an adaptive advantage, so they cannot be the result of natural selection. Third, other features did evolve by natural selection; organisms are mixtures of some traits that were produced by intelligent design and others that evolved by natural selection. And fourth, nothing is known or can be known about the nature of the designer or the designer’s goals and methods. As Lehigh biochemist Michael Behe, one of ID’s principal spokesmen, put it in Darwin’s Black Box (1996):


Features that strike us as odd in a design might have been placed there by the designer for a reason—for artistic reasons, to show off, for some as-yet-undetectable practical purpose, or for some unguessable reason—or they might not … The designer might have multiple motives, with engineering excellence oftentimes relegated to a secondary role … Yet the reasons a designer would or would not do anything are virtually impossible to know unless the designer tells you specifically what those reasons are.



And this from Of Pandas and People:


An intelligent designer might reasonably be expected to use a variety … of design approaches to produce a single engineering solution, also. Even if it is assumed that an intelligent designer did indeed have a good reason for every decision that was made, and for including every trait in each organism, it does not follow that such reasons will be obvious to us.



Does this weak form of ID qualify as a scientific theory? Consider first the evidence. If any truly “irreducibly complex” adaptations exist, then any adaptations that could not have evolved just by natural selection are obvious candidates for design. Using this strategy, IDers can then point to any adaptation whose evolution we do not yet understand and deem this to be “proof” of design. (This is what Richard Dawkins, elsewhere in these pages, calls “the argument from personal incredulity.”) But many structures that creationists once thought irreducibly complex—the vertebrate eye; the mammalian jaw; even that superannuated poster child of ID, the bacterial flagellum—now have a scientific explanation. The argument from irreducible complexity boils down to the obvious fact that such features are always unexplained until they have been explained. Weak ID is unable to point to any features of organisms that cannot, at least in principle, be explained by evolution. And what of testability and falsifiability? Weak ID asserts that organisms contain a mixture of traits, some designed and some evolved. The designer is not limited to irreducibly complex traits; he, she, or they could have created any trait, even those that look as if they had evolved. Add to that the further declaration that the designer’s motives and methods (and, indeed, even attitude and mental capacities) are unknown, and anything goes! An example of poor design? Maybe the intelligent designer had a bad day.

In sum, weak ID is untestable, unfalsifiable, and devoid of scientific content.

Perhaps the strong form will fare better. Strong ID shares the first three assertions of weak ID but reverses the fourth and makes some additional claims. According to strong ID, the identity of the designer is not a mystery. Forget the possibility of the designer being a race of hyperintelligent extraterrestrials. He is very definitely identified as the Christian God. Moreover we do know something about the designer’s characteristics and methods. He is intelligent, naturally, and being the Christian God, also wise and benevolent, generally bestowing on organisms the best possible features. As the philosopher William A. Dembski writes in his 1999 book, Intelligent Design: The Bridge Between Science and Theology, “The Hebrew notion of hesed, God’s lovingkindness [sic], steadfastness, and tender mercy, all find their guarantee in God’s role as a creator.”

As for those cases of poor design, they can be attributed to the biblical fall of man. It’s hard to believe that IDers think features like our appendix can be traced back to the misdemeanors of Adam and Eve, but it’s true. In a later book, The Design Revolution (2004), Dembski notes:


One of my critics asks, “What might be the intelligent purpose for creating species doomed to extinction? Or why would an intelligent designer create humans with spines poorly adapted for bipedal locomotion?” If we think of evolution as progressive in the sense that the capacities of organisms get honed and false starts get weeded out by natural selection over time, then it seems implausible that a wise and benevolent designer might want to guide such a process. But if we think of evolution as regressive, as reflecting a distorted moral structure that takes human rebellion against the designer as a starting point, then it’s possible a flawless designer might use a very imperfect evolutionary process as a means of bringing a prodigal universe back to its senses.



And this from Dembski’s address to the Fellowship Baptist Church of Waco, Texas:


[A]nother thing I think we need to be aware of is that not every instance of design we see in nature needs to be directly attributed to God. Certainly as Christians we believe there is an angelic hierarchy—it’s not just that there’s this physical material world and there’s God. There can be various hierarchies of intelligent beings operating. God can work through what can be called derived intelligences—processes which carry out the Divine will but maybe not perfectly, because of the fall.5



As for the designer’s methods—why, miracles, of course! In strong ID, the mechanism for producing designed features is explicitly supernatural. As Dembski writes in Intelligent Design, “Algorithms and natural laws are in principle incapable of explaining the origin of CSI [complex specified information] … Indeed algorithms and natural laws are ideally suited for transmitting already existing CSI … [W]hat they cannot do is explain its origin.” But how are these miracles supposed to take place? Without an answer, ID lacks any mechanistic basis comparable to neo-Darwinism’s natural selection. In any case, neither this tenet nor the previous three are scientific claims; they are theological suppositions that cannot be tested.

But strong ID does make four further claims that are more amenable to scientific testing. Unfortunately for the IDers, they are false, and have been known to be so for a long time. Let’s deal with them one at a time.

(1) Major groups of organisms originated suddenly, without ancestors.

This “abrupt appearance theory” is discussed in ID pioneer Phillip Johnson’s Darwin on Trial (1993), and in Of Pandas and People. Pandas claims that the fossil record shows that “fully formed organisms appear all at once, separated by distinct gaps.” This claim has long been a staple of creationism, being concordant with Genesis I and II.

IDers cite two lines of evidence for their abrupt-appearance theory. One is the so-called Cambrian explosion, the relatively rapid appearance of many multicellular life-forms about 540 million years ago. But the “explosion” lasted at least 10 million to 30 million years, and the animals that appear in the fossil record were preceded by simpler ones and followed much later by the gradual appearance of other major types.6 There is simply no evidence that all major groups of organisms originated in one instant.

The second line of supposed evidence is the arrival in the fossil record of some groups, such as rabbits and bats, as distinct new types, without obvious fossil ancestors. More generally, ID has also attacked the Darwinian claim of common ancestry, asserting that we lack fossils showing relatedness between major groups. Pandas, for example, claims that “we cannot form a smooth, unambiguous transitional series linking, let’s say, the first small horse to today’s horse, fishes to amphibians, or reptiles to mammals.” But as we have already noted, these transitions (and others) are now well documented with fossils and appear exactly at the point in the fossil record predicted by evolution.

There are indeed some groups of animals, including rabbits and bats, that appear suddenly in the fossil record, but given the incompleteness of that record this is hardly evidence for creation. After all, in Darwin’s time we had no transitional fossils at all. As the paleontologist George Gaylord Simpson remarked in The Major Features of Evolution (1953), using the absence of transitional fossils as evidence for creationism is equivalent to claiming that such fossils are always missing until they have been found.

(2) Evolution by natural selection does occur, but only within “kinds” of organisms. There are no evolutionary transitions between “kinds.”

IDers admit to microevolution, involving natural selection within a “kind,” and even to speciation within a kind. But they claim that macroevolution—that is, evolution between kinds—comes about only through supernatural intervention. As I have shown elsewhere, this assertion derives directly from the Genesis story describing God’s creation of different “kinds” of plants and animals.7 But what, in scientific terms, are the “kinds”? Are they equivalent to the biological phyla? Orders? Families? Something else? Nobody knows. But one thing that all creationists (including their ID brethren) do claim to know is that humans occupy their own “kind” and thus could not have evolved from other primates.8 There is no theoretical reason for limitations to evolution within unspecified “kinds,” and we have plenty of evidence of the common ancestry of major groups (including human beings)—not only from transitional fossils but also from embryology, comparison of genomes, and the existence of vestigial organs.

(3) We do not know if the earth is young or old.

Both young-earth creationists (who believe the earth to be just 6,000 years old) and old-Earth creationists (who accept modern geological dating) march under the banner of ID. Rather than alienate either group, ID proponents take no official position on this point. Pandas merely notes that design proponents “are divided on the issue of the earth’s age. Some take the view that the earth’s history can be compressed into a framework of thousands of years, while others adhere to the standard old earth chronology.” Well, what is the truth? The scientific evidence supporting an ancient Earth is substantial and comes from several independent methods of dating. It is not doubted by any serious scientist. If IDers cannot agree about something as fundamental as the age of the earth, how can they be trusted to present any reliable or coherent view about nature?

(4) Natural selection is not powerful enough to build complex organisms.

This one is as old as the Origin. Dembski, however, has updated it with fancy mathematical trimmings in writings such as his book No Free Lunch: Why Specified Complexity Cannot Be Purchased Without Intelligence (2001). But his assumptions and mathematical arguments have all been decisively refuted in a number of scholarly critiques.9 We simply have no convincing arguments or proofs showing that over the 3.5 billion years of evolution, natural selection could not yield complex organisms or traits. What’s more, theoretical work shows that natural selection can evolve complex organs such as the eye in a remarkably short time.10

Does anybody, then, really want this theory taught to their children as science? The first four tenets of strong ID are religious claims, while the other four have long been falsified. In the end, the theory of intelligent design, when it has any content at all, proves to be nothing more than a mishmash of Christian dogma and discredited science. And it is a moving target, as IDers constantly waffle to satisfy their two disparate constituencies. When pressed on their claims, they always revert to the weak theory. But make no mistake: What they want (as evidenced by the Wedge Document) is for the strong form, with its religious baggage, to ultimately replace the teaching of evolution in schools.

To sum up, how do evolution and ID compare as competing explanations of nature? Here are the things that evolution can explain but intelligent design cannot: the fossil record, biogeography, the existence of vestigial organs and pseudogenes, selection for genes within an organism, elements of poor or suboptimal design, and many other features of development. Here is what intelligent design can in principle explain and evolution cannot: any adaptation that could not possibly have evolved by natural selection. No such adaptations are known.

Evolution operates by well-known and proved mechanisms, including natural selection. Intelligent design invokes supernatural processes whose details are never spelled out and thus not subject to scientific investigation. Since 1973, more than 100,000 peer-reviewed papers on neo-Darwinian evolution have been published. ID is represented by just a single peer-reviewed paper, and this is a generous estimate, since that paper has been refuted.11 The advocates of ID are well aware of their failure to do scientific research (which, after all, is the only way to gain scientific acceptance). They are embarrassed by this and constantly assure us that their research is right around the corner. Five years ago, William Dembski proclaimed, “Give us more time, and we’ll deliver on the program. That’s our promise.”12

I’m not holding my breath.

[image: ]

JERRY A. COYNE, an evolutionary biologist, is a professor in the Department of Ecology and Evolution at the University of Chicago. He is the author (with H. Allen Orr) of Speciation.


1 The Wedge Document, an internal memorandum of the Institute, was leaked to the Internet in 1999 and later acknowledged by the Institute as authentic. It can be found at http://www.geocities.com/CapeCanaveral/Hangar/2437/wedge.html. It states: “The social consequences of materialism have been devastating. As symptoms, those consequences are certainly worth treating. However, we are convinced that in order to defeat materialism, we must cut it off at its source. That source is scientific materialism. This is precisely our strategy. If we view the predominant materialistic science as a giant tree, our strategy is intended to function as a ‘wedge’ that, while relatively small, can split the trunk when applied at its weakest points … Design theory promises to reverse the stifling dominance of the materialistic worldview, and to replace it with a science consonant with Christian and theistic convictions.”

2 See Neil Shubin’s essay in this volume for further information on this very point.

3 See, for example, Robert T. Pennock, Tower of Babel: The Evidence Against the New Creationism (Cambridge, MA: MIT Press, 1999), Kenneth R. Miller, Finding Darwin’s God: A Scientist’s Search for Common Ground Between God and Evolution (New York: HarperCollins, 1999), and H. Allen Orr, “Devolution: Why intelligent design isn’t,” The New Yorker, May 30, 2005.

4 See W. A. Dembski, “What Every Theologian Should Know About Creation, Evolution, and Design.” Center for Interdisciplinary Studies Transactions, 1995, 3(2):1-8.

5 Dembski’s “Lesson on Intelligent Design #6” may be heard online at: http://www.fellowshipbcwaco.org/SundaySchool/Dembski_03_07_04/
Bill_Dembski_03_07_04.mp3).

6 See, for example, S. Conway Morris, The Crucible of Creation: The Burgess Shale and the Rise of Animals (New York: Oxford University Press, 1998) and Miller, Finding Darwin’s God.

7 Jerry A. Coyne, “The Faith That Dare Not Speak Its Name: The Case Against Intelligent Design.” The New Republic, Aug. 22, 2005.

8 For an argument for the distinctness of the human “kind,” see W. A. Dembski’s “Reflections on Human Origins,” at http://www.designinference.com/documents/2004.06.Human_Origins.pdf.

9 See for example B. Fitelson, C. Stephens, and E. Sober, “How not to detect design,” Philosophy of Science (1999), 66:472-88; P. Godfrey- Smith, “Information and the Argument from Design,” in Robert T. Pennock, ed., Intelligent Design Creationism and Its Critics (Cambridge, MA: MIT Press, 2001); and H. J. van Till, “E. coli at the No Free Lunchroom,” at www.aaas.org/spp/dser/evolution/perspectives/vantillecoli.pdf.

10 See D.-E. Nilsson and S. Pelger, “A pessimistic estimate of the time required for an eye to evolve,” Proc. Roy. Soc. Lond. B 256 (1994):53-8; and Richard Dawkins, “The eye in a twinkling,” Nature 368 (1994):690-91.

11 The ID paper is M. J. Behe and D. W. Snoke, “Simulating evolution by gene duplication of protein features that require multiple amino acid residues.” Protein Science 13 (2004):2651-64; its refutation is M. D. Lynch, “Simple evolutionary pathways to complex proteins.” Protein Science 14 (2005):2217-25.

12 W. A. Dembski, Is Intelligent Design a Form of Natural Theology? May 11, 2001, www.designinference.com/documents/2001.03.ID_as_nat_theol.htm
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