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        Think neither fear nor courage saves us.


        Unnatural vices are fathered by our heroism.


        Virtues are forced upon us by our impudent crimes.


        These tears are shaken from the wrath-bearing tree


        T S. ELIOT, “GERONTION”
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  Chapter One


  Courage, Curiosity, Empathy
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    I AM A SCIENTIST IN THE CHURCH and a Christian in science. My goal is to “make room for our differences, even as we maintain our own beliefs and practices.”1 We all come from different starting points. Some are certain Adam and Eve are a myth. Some are certain evolution is a myth. Whatever the truth of the matter, let us travel together for a moment, seeking a common good.


    The question of human origins sits at one fracture in society, where divisions have grown into injuries. There are different stories in the Church and in science. Evolution splinters the traditional account of Adam and Eve along several dilemmas. This splintering brings me to a question: Alongside the scientific evidence, what are the full range of ways in which we could understand Adam and Eve? In what way does evolutionary science press on our understanding of Adam and Eve?


    For thousands of years, most readers of Genesis thought Adam and Eve were real people who (1) lived in the Middle East, just several thousand years ago; (2) were the ancestors of everyone; and (3) were created, with no parents, by a direct act of God. This account is not airtight or self-contained, nor is it articulated in the precise language of science. It includes lacunae, or gaps, that are bridged in diverse ways. This is the “traditional” de novo account of Adam and Eve on which this book focuses.


    There may be valid reasons to object to this definition of the traditional account. Other readings of Genesis are found in history and they might be considered traditional too. It is possible, moreover, that a nontraditional understanding of Adam and Eve might be a faithful reading of Scripture. The traditional de novo account described here, nonetheless, is how most people through history read Genesis. This account is intertwined with deep traditions of the Church, and it is the account that seems disproven by science. The atheist biologist Jerry Coyne succinctly states the consensus:


    

      These are the scientific facts. And, unlike the case of Jesus’ virgin birth and resurrection, we can dismiss a physical Adam and Eve with near scientific certainty.2


    


    In agreement, “evolutionary creationists” argued for years,3


    

      The de novo creation of Adam and Eve is not compatible with what scientists have found in God’s creation.4


    


    Is this how evolutionary science presses on the story of Adam and Eve? Does scientific evidence demonstrate the traditional account is incorrect? Maybe not.


    This book arises from an ongoing “civic practice” of science “rooted in three aspirations: tolerance, humility and patience.”5 In humility, we recognize that we cannot convince everyone to agree with us. In tolerance, we make space for those with whom we disagree. In patience, we seek understanding, listening to the concerns of others, taking their questions seriously. The common good is served as we put these virtues into public practice, making room for differences. These virtues also make room for science. Science is driven by the dynamic exchange of disagreement over questions. Here, in science, the question of Adam and Eve followed me for decades.


    The question, at first, required courage.


    The question, eventually, was driven by curiosity.


    The question, now, is motivated by empathy.


    The question, here, is to be studied with a genealogical hypothesis.


    The question is answered with a genealogical correction.


    This question, already, is a crossroad.


    As a scientist, and in the spirit of science, I want to take the question of Adam and Eve seriously, engaging it with rigor and honesty. Steeped in centuries of history, the question is storied, but a new conversation might arise around it now. Sitting at a fracture, the question itself is a crossroad for an exchange.


    


      A QUESTION OF COURAGE


      How much does evolutionary science press on our understanding of Adam and Eve? This question, at first, required courage. I was raised as a young earth creationist, believing that the Earth was just six thousand years old, following a literalistic interpretation of Genesis. I was taught that all humans descend from Adam and Eve. By a direct act of God, Adam was created without parents, from the dust of the earth, and Eve was created from his side. They lived just six thousand to ten thousand years ago in the Middle East. This is who we are and how we got here.


      My parents were immigrants from India. We were not tightly connected to the history of conflict in the West over evolution and Genesis. Instead, we read Genesis, and it left us with a strong impression that we all descend from Adam and Eve, who lived recently in the past. We trusted Genesis, so this is what we believed. This was the first origin story I learned, understanding it as historical fact, but the story was still alive with mystery. I did not pretend to understand all the details. Like many readers before me, I wondered about Nephilim. “Who was it outside the Garden that interbred with Adam and Eve’s lineage?”


      At the same time, I was drawn to science. I learned of another origin story, that of human evolution. “Humans arise from common ancestors with the great apes, and we seem to arise as a population, not a single couple.” How was I to resolve the conflicts between these two accounts? At question were my loyalties, and the right answer was clear. I trusted Scripture more than evolution. The clarity was comforting.


      As we will soon see, I was mistaken. Whatever one believes about Adam and Eve, evolutionary science does not require us to reject the Genesis narrative. Adam and Eve, ancestors of us all, could have lived as recently as six thousand years ago in the Middle East. They could have been de novo created, the first “humans” of Scripture, free of death in a sinless environment. Ripped from the comforting clarity of conflict, we will see that evolutionary science could be true, even as our loyalties remain with Scripture.


      There will be several twists and turns in this conversation. For many readers, those that reject evolution, it will require courage to leave the conflict and engage the question. Uncertainty requires courage. Take this as a thought experiment. Even if you are certain evolution is false, let us imagine together how we might understand Adam and Eve in a fictional world where evolution is true. Let us see how far we can go together. Step into this thought experiment with me.


    


    

    

      A QUESTION OF CURIOSITY


      The question of Adam and Eve lurked in my mind for years. At first, the question required courage. Eventually, in the mystery, fear gave way to curiosity.


      Over several years of study, I was slowly convinced of the evolutionary account, which I understand as the providentially governed process by which God created us. For me, seeing and understanding the evidence for myself was important. I was (and am) still a Christian, and I still trust Genesis. How should I understand Genesis with science in view? Initially my questions required courage. At first, I was fearful. Eventually, however, I found a faith rooted in Jesus, not Adam. Whether or not Adam and Eve were real, there is public and private evidence that Jesus rose from the dead.6 On this cornerstone, I came to trust what God did in history to reveal he exists, is good, and wants to be known. Finding confidence here, I no longer feared what I might find out about Adam and Eve.


      As my confidence grew, so did my curiosity. Through my scientific education, I often wondered about the questions of Adam and Eve. I wondered about them when I graduated from high school in 1996. When the human genome was first published in 2000, I graduated from the University of California in Irvine with a degree in biology. This question still on my mind, I spent nine years in graduate school to become a computational biologist and a physician. Through my education and early career, curiosity brought me back to this question over and over.


      Now, I am a professor at Washington University in St. Louis, authoring a book about Adam and Eve. On a personal level, I do not fear any particular answer to the question. I am, all the same, still curious about how the new knowledge of science interacts with the old stories of Genesis. Through my path, I discovered a curious fact. Everyone was convinced that evolutionary science unsettled our understanding of Adam and Eve, but I couldn’t find the evidence that demonstrated this as true.


    


    

    

      A QUESTION OF EMPATHY 


      In this book, I do not press my personal beliefs, focusing instead on explaining how science interacts with the questions put forward by others. For many pastors, theologians, parents, and students, the question of Adam and Eve is the central question of origins. Over the years, my empathy grew, as did my skepticism of the conflict. I was raised believing the traditional de novo account of Adam and Eve. As I studied science, I never found any evidence that gave reason to doubt this account. Even if Genesis was a myth, the story itself was compatible with what I saw in science. Still, others were caught in this avoidable conflict. My empathy grew.


      A salient example of the conflict is an exchange in 2017 between a scientist and Tim Keller. A well-known pastor in New York, Keller agrees with mainstream science on most things. He agrees that the Earth looks old because it is old. He makes no objection to evolution among plants and animals nor does he insist Adam and Eve were in recent history.7 At the same time, he also believes that Adam and Eve were specially created, by a direct act of God.


      

        Before God I’m trying my best to read this as I think what the Scripture says. Right now, it says to me, you know, there is an Adam and Eve, and everyone came from Adam and Eve, and they were a special creation, and so even though I don’t have an answer to my scientist friends, that is where I stand.8


      


      Keller states his honest reading of Genesis, explaining what is non-negotiable for him, personally, without drawing a line to exclude others.9 He accepts the evolutionary origin story, except on Adam and Eve. This is the point beyond which he goes no further.


      Deborah Haarsma is one of Keller’s scientist friends. In alignment with the scientific consensus, she confronted Keller, rehearsing the evidence commonly cited against the de novo creation of Adam and Eve.10 We share common ancestry with the great apes, and we arise a population, not an individual couple. This evidence, it seems, conflicts with Keller’s confession. As we will see, however, the conflict is an illusion. Keller’s confession is compatible with evolutionary science. In confrontations like this, my empathy for the pastor grows. Scientists speak with scientific authority, but sometimes incorrectly. The conversation ends. The conversation need not end this way.


      This is the impasse. It has been the impasse for over a century. A pastor explains his honest understanding of Genesis. A scientist objects. The conversation ends. A fracture.


    


    

    

      THE GENEALOGICAL HYPOTHESIS 


      From the sidelines, I listened closely for years, growing ever more skeptical of the conflict. Now, I want to explain what I have found by testing a hypothesis, a precise claim that may or may not be true. I will attempt to falsify this hypothesis with evidence. If I cannot falsify it, the hypothesis may still be false, but the evidence itself does not tell us either way. Scientific inquiry often progresses by careful hypothesis testing of just this sort.


      

        Entirely consistent with the genetic and archeological evidence, it is possible that Adam was created out of dust, and Eve out of his rib, less than ten thousand years ago. Leaving the Garden, their offspring would have blended with those outside it, biologically identical neighbors from the surrounding area. In a few thousand years, they would become genealogical ancestors of everyone.11


      


      As written here, this hypothesis matches the traditional account of Adam and Eve, but it leaves out details required for a scientific analysis. Who were the people outside the Garden? How did they arise? This is an ancient mystery, unstated in Scripture, but we need details specified to test the hypothesis. In this book, I hypothesize that God created everyone outside the Garden through a providentially governed process of common descent, a process legitimately described by evolutionary science. The genealogical hypothesis, with details filled this way, is entirely consistent with the findings of evolutionary science. The DNA of our ancestors, their genetics, would still arise from a population, not a single couple. We would all still share common ancestry with the great apes. None of this is scientific proof that Adam and Eve existed. Evidence that Adam and Eve existed would lie outside our genomes, outside our scientific view, dependent on our understanding of Scripture. We are not reading evolution into Scripture. Evolution would be progressing in the mystery outside the Garden, outside the view of most theological discourse over the centuries. The two accounts, that of evolutionary science and of Scripture, would be taking place alongside one another, outside each other’s view. I am not reading evolutionary science into Scripture, where it cannot be properly found. This, instead, is a precise and testable hypothesis, consistent with Scripture though not found within it, expounding the ancient mystery outside the Garden.


      Most of the details in this hypothesis are flexible from a scientific point of view. Adam and Eve could have been de novo created or chosen from a larger population. They could have been in the Middle East, or some other part of the world. They could have been in a supernaturally created Garden, free of death, or in an environment much like our own. Those outside the Garden could be in the image of God, or not.


      This hypothesis, therefore, contains within itself many variants of the traditional account, all of which fill the mystery outside the Garden in this one particular way. There are alternative ways of filling the details too. Depending on the details, each alternative may or may not be in conflict with the evidence. We, however, are testing the extent to which the traditional account of Adam and Eve is challenged by evolutionary science. With this goal in mind, we fill in the gaps with the findings of evolutionary science.


      

        

          Table 1.1. The genealogical hypothesis (GH) holds three claims together: (1) de novo created, (2) recent Adam and Eve, (3) ancestors of us all. It is very close to a young earth creationist understanding of Adam and Eve (H). If this hypothesis survives scrutiny, it returns territory to theology (E, F, G, GH). The letters represent different understandings of Adam and Eve, as detailed in the table.
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      THE GENEALOGICAL CORRECTION


      As we will see, the genealogical hypothesis is entirely consistent with what we find in science. If Adam and Eve are understood this way, there is no scientific evidence for or against them. We start from two well-known findings of genetic science, thought to demonstrate that the theology of Adam and Eve must be reworked in light of evolutionary science.


      

        	

          1. We arise genetically from a population, and our ancestors never dip down to a single couple within the last five hundred thousand years.12


        


        	

          2. We share ancestors in common with the great apes: chimpanzees, gorillas, bonobos, and orangutans.13


        


      


      We genetically arise as a population, not a single couple; we also share ancestors in common with the great apes. This is the story our genomes appear to tell, and it is the starting point of this conversation. I understand that some readers do not agree with one or both of these points. Questions here are legitimate, and perhaps I will one day author a book to explain what I have seen. For now, however, I want to set these questions aside. Let us, for the purpose of discussion, suspend any disbelief and proceed as if the evidence guides us to these two findings. From this starting point, we make two clarifications, two corrections.


      

        	

          1. Genealogical ancestry is not genetic ancestry. If genealogical ancestry is most important, then Adam and Eve could have been ancestors of us all as recently as six thousand years ago.


        


        	

          2. Human is a multivalent term, with many definitions. In theology, the term human can be defined with theological precision and it need not correspond with the scientific usage.


        


      


      The first correction, on ancestry, settles the scientific question of the genealogical hypothesis. Much like the Virgin Birth of Jesus, there is no evidence for or against the de novo creation of Adam and Eve, ancestors of us all, a historical couple who lived recently in the Middle East.


      The second correction, on human, opens up “breathing room for real theological reflection, development, and genuine intellectual progress.”14 Latitude in theological definitions of human reopens an exchange with traditions of the Church. Historically, the lacunae of the traditional account are filled in many ways. Acceptable speculation, nonetheless, fell within guidelines established by a multi-century tradition.15 As I will explain in the coming chapters, this tradition already includes definitions of human that affirm the doctrines of monogenesis and sole progenitorship within the genealogical hypothesis.16


      Ending at a beginning, I offer a speculative narrative of origins that contains the traditional de novo account of Adam and Eve alongside evolutionary science. Recovering the traditional account without revision, evolution expounds the mystery outside the Garden. Theological questions arise, but these questions are no more challenging than historical speculation about Genesis. In this way, the speculative narrative flows out of the traditions of the Church, perhaps now unthreatened by evolution.


    


    

    

      CROSSROAD AT A FRACTURE 


      Genetics, archaeology, anthropology, theology, philosophy, history, art, and literature intersect around the question of Adam and Eve, in a dynamic exchange between worlds. My civic practice is located here, at the intersection of science, society, and the Church.


      Personally, I am a Christian, affirming both evolutionary science and the Lausanne Covenant. But I am neither an “evolutionary creationist” nor am I a “theistic evolutionist.” The American Association for the Advancement of Science (AAAS) recently published Scientists in Civic Life, articulating best practices in communicating science with the public. The two-way exchange of civic dialogue, which I follow here, embodies the principles, values, and practice from which my work arises.17 I confess my personal beliefs because transparency builds trust, and “scientists cannot take trust . . . for granted.” My intention, however, is to advocate for public understanding of science. I want to understand the values of others, take questions seriously, and clarify what science does and does not say, without pressing my personal beliefs.


      This book is a dialogue between science, theology and history, but I write with societal concerns in mind. I contemplated the mystery outside the Garden with Lutheran theologians at Concordia Seminary in St. Louis in 2017, the five hundredth anniversary of Martin Luther’s Reformation. The year ended with police clashing with protestors on Delmar Boulevard just hundreds of yards from my home in St. Louis. In the shadow of Ferguson, a group of us met at the seminary to read Dr. Martin Luther King Jr.’s work as 2018 began.18 This was the fiftieth anniversary of King’s assassination, and the year I published the first peer-reviewed article on the genealogical hypothesis.19 The final draft of the book was delivered to the publisher, then published, in 2019, the 160th anniversary of the Origin of the Species by Charles Darwin. This book is to be published in December, just weeks after the anniversary of Darwin’s book, the book that began a controversy about human evolution that lasts till today.


      My civic practice included professional risk. When I first went public with this work in 2017, I was an untenured professor at a secular institution.20 Then, in October 2017, I published a defense of Tim Keller’s confession of the de novo creation of Adam,21 along with “Eight Genealogical Theses.”22 Perhaps it was unwise to take this forward before tenure, but the moment seemed to require it. In 2018, nonetheless, I was awarded tenure. As I have come to understand it, “secular” means “fair,” not atheistic or anti-Christian. My secular colleagues were fair to me.


      A multiyear interdisciplinary exchange grew out of my practice.23 I am a scientist, but the question touches on fields far outside my expertise. Scientists, theologians, philosophers, historians, and exegetes (those who interpret Scripture in the original language and cultural context) have been working through questions about Adam and Eve for a long time. Groundwork was laid by several before me.24 Well before this book was published, several scholars already interacted with my thesis. In the spring of 2018, theologian Ken Keathley arranged a dialogue at a Baptist seminary between several scholars and me. Summer of 2018, I presented to about seventy scholars at a theological conference organized by the Creation Project. Written responses from two theologians, an exegete, and a philosopher, all from the Creation Project, are included in the online appendixes to this book.25 In fall of 2018, I presented again at a university in Hong Kong, alongside theologian Andrew Loke and historian Clinton Ohlers. Finally, early in 2019, nearly forty scholars gathered in two workshops to discuss and comment on my thesis. Altogether, perhaps as many as one hundred different scholars shaped the content in this book with feedback, conversation, and review.


      This interdisciplinary crossroad included atheist, agnostic, Jewish, and Christian scientists, along with other types of Christian scholars that do and do not affirm evolutionary science, and that do and do not affirm a historical Adam and Eve. This conversation is already encouraging contributions from other scholars. Interacting with the science here, theologian Andrew Loke is concurrently publishing a book, reconciling literalism with evolutionary science.26 The theologian Jon Garvey is also publishing a book, contending that biblical theology grows more coherent with the people outside the Garden.27 I expect more to follow. The philosopher William Lane Craig is in the middle of a two-year project, studying the science and theology of Adam and Eve, intending to publish a book of his own.28 Based on this narrative too, the exegete Richard Averbeck intends to develop his own biblical theology.


      The question, also, sits at a fracture, and injuries are found on all sides. Making space for a traditional understanding of Adam and Eve sometimes provokes fears of exclusion among Christians who understand Genesis in non-traditional ways. There are injuries at this particular fracture, and I do not mean to add to them. Though this work flows out of traditions of the Church, its purpose is inclusion, not exclusion. My goal is to open up new territory, making room for one another, even as we maintain our own beliefs and practices, whether they be traditional or not.


    


    

    

      AN EXCHANGE BETWEEN WORLDS 


      With inclusion in mind, this book is an exchange at the crossroad of the question. It lays a scientific foundation for a speculative narrative, designed for others to take and develop further. My hope also is that it might allow a different sort of community to arise. In addition to this first chapter, there are three parts to this book, and a concluding chapter.


      

        	

          1. Fracture: The question of Adam and Eve in evolutionary science calls out courage, curiosity, and empathy.


        


        	

          2. Ancestor. Approaching the question in science, we test the “genealogical hypothesis.” Does scientific evidence rule out a recent Adam and Eve, ancestors of us all, de novo created in the Middle East? No. The evidence does not tell us one way or another.


        


        	

          3. Human. The exchange between science and theology began centuries ago, asking the question, What is human? What of the mystery outside the Garden?


        


        	

          4. Mystery. A new conversation in theology begins as we consider together the ancient mystery of the people outside the Garden, the splintered account of Adam and Eve rebound.


        


        	

          5. Crossroad. Secular scientists, traditionalists, and nontraditionalists might find civic practices at this fracture, making space for one another in tolerance, humility, and patience.


        


      


      I conclude on a starting point, a new narrative of origins, flowing out of deep traditions of the Church. This narrative contains within it the findings of evolutionary science alongside the traditional account of Adam and Eve. The theologian C. John Collins is in the same denomination as Keller, with similar theological concerns as he. He writes in response to this narrative starting point,


      

        Sometimes, if we wait, new light will come in the scientific thinking. And sometimes, as well, someone with enough imagination will propose a workable scenario that helps us past the apparent hump. I still want to do some more thinking . . . but it looks like Dr. Swamidass has indeed provided an imaginative and serviceable tool for our toolkits, to promote “peaceful science.”29


      


      Some of us think evolution is a myth. Some of us think that Adam and Eve are a myth. Whatever our personal beliefs, many societal questions converge at this starting point, an exchange at a crossroad.
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Chapter Two

A Genealogical Hypothesis
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I AM A SCIENTIST. IN THE SPIRIT OF SCIENCE, I am curious about the question of Adam and Eve. Questions are far more interesting than the settled answers. I want to know what precisely the evidence tells us about human origins. I want to map out the full range of ways that Adam and Eve could be understood alongside mainstream science. I want to understand what the evidence is telling us here. In what way does evolutionary science press on the traditional de novo account of Adam and Eve?

Scientists, at our best, engage questions like these without a polemical agenda. Careful, rigorous, and honest engagement with question is how we come to understand the true structure of the world. The scientific analysis is still controlled by the evidence. This means we all must set aside theological agendas, whether they be for or against Adam. Everything in this book is consistent with mainstream science. It is meant as much for secular scientists as it is for theologians and pastors. Whatever our personal understanding of Adam and Eve might be, we can still come to agreement about what science tells about them, and what it leaves unsaid.

Science legitimately tests hypotheses that arise from theological questions. In this case, we will define the genealogical hypothesis with enough precision to test with evidence, and establish ground rules for this test. We can engage the experiment, whether or not the premise of the experiment is true. Scientific understanding is often probed with thought experiments, as we are doing here.

And so, the experiment begins. We should expect surprising turns. Science is nonintuitive, revealing surprising things about the world. Mass is energy. Time slows with gravity and acceleration. The earth moves around the sun at 67,000 miles per hour. Tiny vibrations between mirrors at LIGO are recording the gravitational waves of black holes and neutron stars dancing across the galaxy. Then there is quantum mechanics. “Anyone who is not shocked by quantum theory has not understood it.”1 Soon, we will find that the science of ancestry is surprising too.


A THOUGHT EXPERIMENT 

Thought experiments are an important part of hypothesis-driven research. Starting from a hypothesis, which may or may not be true, we work out the evidence that this hypothesis would entail if it were true. Starting from a different hypothesis, we do the same. This enables us to determine which evidence or experiments could discriminate between each hypothesis. In this sense, most scientific inquiry is guided and designed by thought experiments. Very commonly, we do not have the data required to discriminate between two hypotheses. In these cases, we answer with rigorous ignorance, “We do not know from evidence which one is correct.”

In this thought experiment, we will consider if Adam and Eve could be genealogical ancestors of us all, in our recent past, perhaps de novo created by a direct act of God. Outside the Garden, a larger population exists, who arise by evolutionary processes. Eventually the lineage of Adam mixes with those outside the Garden, thereby becoming ancestor of us all. In this thought experiment, what would we expect our genomes to tell us? Is there any evidence against this story?

Let us consider these questions with rigor and honesty. Let us consider what science does and does not say about our origins.

Some are convinced that Adam and Eve are fictional characters. For this reason, they are convinced this thought experiment is unhelpful. Even from a purely scientific point of view, however, thought experiments are valuable.2 Whether or not Adam and Eve are real, this thought experiment will advance our understanding. This alone is enough to justify engaging the questions here with rigor more deeply.

What good is a hypothesis with fictional entities? Well, thought experiments often include fictional entities. The great physicist James Clerk Maxwell imagined his own magical “demon” in 1871. He made use of this demon, “Maxwell’s demon,” in a thought experiment to probe the limits of the Second Law of Thermodynamics.3 The demon sits between two chambers, opening a door between them so as to only let molecules move in one direction across the door. In this way, the demon might move all the air into one chamber, which would violate the law. Maxwell’s demon is a construct by which to probe the limits of our understanding, whether or not he is real or fictional.

Some readers see no value in the traditional de novo account of Adam and Eve. Come along in this thought experiment anyway. Whether or not Maxwell’s demon is real, this thought experiment probes our understanding of physics. For the same reason, we need not believe Adam and Eve are real to join in. The questions ahead will still clarify what the evidence does and does not tell us about our origins.

Some readers, coming from the other direction, are certain that mainstream science is wrong about human evolution. For them, perhaps, Adam and Eve are real, and evolution is the myth. Come along in this experiment too. Come explore how we might make sense of Adam and Eve if evolution were true. Discover, perhaps, that evolution is not in conflict with Scripture. There is always value in understanding that which is rejected, and perhaps finding that much less is at stake than we once feared.




THE GENEALOGICAL HYPOTHESIS 

In this thought experiment, I propose a hypothesis to clarify the limits of what science does and does not tell us. In this hypothesis, evolution does not appear in Scripture, nor does Adam and Eve appear in evolution. Each story would be outside the other’s view, only visible in the peripheral vision. Evolution and Genesis would be telling us two different origin stories that could, nonetheless, be simultaneously true. Under this hypothesis,


	1. They lived recently in the Middle East. Adam and Eve are situated in recent history, perhaps as recently as six thousand years ago, and in the Middle East. We can explore if and how the evidence constrains where they could be located.


	2. They are genealogical ancestors of everyone. By AD 1, Adam and Eve are a couple from whom all humans across the globe descend. In the distant past, at some point before AD 1, there would be biological humans alive that do not descend from them.


	3. They are de novo created. God creates Adam and Eve by a direct act, de novo from dust and a rib (or Adam’s side).4 We have not specified the ways Adam and Eve are the same or different from those outside the Garden, but some constraints will arise. This proposition is not required, and it might be dropped if required by the evidence or disfavored in theology.




As defined by these three propositions, this hypothesis restates how most people in history have understood Genesis. It is an “improper” hypothesis, in that it includes a miracle, so it cannot become a proper scientific conclusion. More importantly, however, it is not a sufficiently clear definition to assess with evidence. We need to know if there were people outside the Garden, with whom Adam’s lineage eventually interbreeds, and from where these people come. This brings us to the fourth proposition.

	4. Interbreeding between their lineage and others. Adam and Eve’s lineage eventually interbreed with people outside the Garden. Adam would be the same biological type of those outside the Garden, with no biological advantages over everyone else.



There has been a mystery in theology for a very long time about people outside the Garden, but no firm conclusion. Scripture is silent about them. Others might posit they do not exist, but that would be a different hypothesis. Here, we are only considering the case where there are people outside the Garden. To scientifically assess this hypothesis, however, we need to add two more propositions.

	5. No additional miracles allowed. No appeals to divine action are permitted to explain the data or increase confidence in the hypothesis. Yes, one direct act of God is included in the hypothesis itself, but the evidential evaluation of the hypothesis cannot infer or rely upon divine action in any way.



We will also add this proposition about the people outside the Garden, which will fill in poorly specified details of the traditional account.

	6. The two findings of evolutionary science. The people outside the Garden would share common descent with the great apes, and the size of their population would never dip down to single couple.



It is beyond the scope of this book justify or explain the evidence for these two findings. There are legitimate questions about their certainty and confidence, but that is not our focus here. We just take them as starting propositions.

Now, our hypothesis is specified enough to objectively evaluate with evidence. As stated here, we will find there is no evidence for or against this hypothesis. As surprising as this may sound, this hypothesis is outside the view of science. The only way evolution presses on the Genesis story of Adam and Eve is by telling us the story of other people outside the Garden.




THEOLOGICALLY MOTIVATED QUESTIONS 

A possible objection arises from a commitment to keep science secular, free from religious agendas. In science, we do not take religious claims as unquestioned facts. Still, the spirit of science is curiosity. We take questions seriously. We study them rigorously and answer them honestly. Theological concerns should never dictate scientific conclusions. At the same time, there is no good reason to ignore questions from theology.

Alongside Adam and Eve, two more examples of theologically motivated questions in the scientific literature are the dating of the Dead Sea Scrolls and a medical analysis of Jesus’ crucifixion.

The book of Isaiah, Christians argue, contains a prophecy that the Messiah would “take away the sins of many,” then be “cut off from the land of the living,” and then “see the light of life” (Heb 9:28; Is 53:8, 11). This text appears to be a prediction about the Resurrection of Jesus. Was this text added before or after Jesus walked the earth? In 1947, a cache of ancient scrolls was discovered by a Bedouin shepherd in a cave near Qumran, near the Dead Sea. This cache included very early manuscripts of different parts of the Bible, including a complete scroll of Isaiah, the Great Isaiah Scroll. How old were these manuscripts? Scientists determined the age of these manuscripts with radiocarbon dating.5 Taking the theologically motivated question seriously, they found that the text was in the Great Isaiah Scroll well before Jesus walked the earth.

The foundation of the Christian faith is Jesus, not Adam. The four Gospel narratives tell the story of Jesus’ death on a cross. They claim he died, and then physically rose from the dead three days later. Some have wondered if Jesus did not really die on the cross; instead, he was merely unconscious. In 1986, a careful analysis of the narratives was published in a leading medical journal.6 This analysis brought new insight to the strange report that “water and blood” flowed from Jesus’ side when he was pierced with a spear (Jn 19:31-34). The analysis suggested that water could have been from abnormally collected fluid in Jesus’ chest. From modern medical science, we now know this can happen at times, even though it is rare. This detail was not inserted to satisfy a prophecy. It is strange, atypical of death by any manner, and suggests that the author was attempting to faithfully recount what was observed during Jesus’ crucifixion. Moreover, based on this observation, we can be certain it is impossible to survive a wound such as this. It is not possible the crucified man described in John was merely unconscious.

Both these studies engaged theologically important questions with rigor and honesty. There are more examples too. Of course, not all questions can be answered by scientific means. Not all scientific answers will be acceptable to religious communities. It is, however, legitimate and expected for science to consider theologically motivated questions. Scientists, at our best, take questions seriously. Scientific inquiry can engage with theological questions, though theological agendas cannot guide scientific analysis.

It is no surprise, therefore, that scientists have been curious about questions of Adam and Eve. More than merely a mechanical computation, science is done by scientists, and they connect their work to the cultural context in which they find themselves. This context includes stories about Adam and Eve. This has been true since before Darwin wrote Origin of the Species. Now, in the genetic age, we first learned of “Mitochondrial Eve” (Mt-eve) in January of 1987, with a widely reported study in Nature, estimating she lived about two hundred thousand years ago.7 The biblical allusion was prominent in the accompanying editorial, titled “Out of the Garden of Eden.”8 Soon after we learned of “Y-Chromosomal Adam” (Y-adam). The best estimates place him about two to three hundred thousand years ago.9 The terms pay homage to a history of parallel conversations in theology and science about our origins. These religious terms seeped into the technical language of scientists because both theology and science ask overlapping questions.

Science is not to be guided by theological agendas. This independence, however, does not protect theological models from scientific scrutiny. Nor does this independence prohibit scientists from engaging with theological questions. In a leading scientific journal, the biologist Francisco Ayala published a study that sought to test whether or not Adam and Eve existed. He concluded no. Ayala may have ruled out one understanding of Adam and Eve.10 It would be a mistake, however, to think his work ruled out all understandings of Adam and Eve. So theologically engaged inquiry is legitimate in science. Neutrality does not, somehow, prevent science from engaging with specific theological models of human origins.




THE TASK BEFORE US 

We can consider questions about Adam and Eve. We can consider the hypothesis that they were de novo created. We cannot, however, appeal to unattested miracles to explain away difficult pieces of evidence. Likewise, the hypothesis itself is not properly science, because science does not consider God’s action. In this exchange, therefore, we make some claims and statements that weave in and out of what “science” is and is not.

As I understand the rules, mainstream science does not consider whether or not God exists or acts in the world. The hypothesis that Adam and Eve were de novo created arises from theology, not science, and is not a proper scientific claim or conclusion. The same is true of the Virgin Birth and the Resurrection of Jesus. In my view, none of these miracles can be proper conclusions of science. We can, nonetheless, agree that there is no scientific evidence against the Virgin Birth and the Resurrection. Science cannot come to theological conclusions. It can, however, assess evidential claims about specific theological models. Science can engage the question of whether a precise model is consistent with the evidence, barring unmentioned or ad hoc miracles. In the same way, our goal is merely to assess the hypothesis in light of evidence.

Perhaps we will find that the de novo creation of Adam, under this hypothesis, is no different than the Virgin Birth or the Resurrection. As an example, consider the Resurrection for a moment. Yes, in every observable example, people dead in the grave for three days do not rise again. If God exists, however, there is no reason to think he did not raise one man in the distant past from the dead. If we take the Gospel narratives seriously, this baseline empirical fact is why God chose to reveal himself by raising Jesus from the dead. Only God can do such a thing. There certainly is no scientific evidence against the Resurrection. Science does not do well with singular, localized events in the distant past. In the case of the Resurrection, however, an immense amount of historical evidence points in its direction (see appendix 1). For this reason, the analogy might be closer to the Virgin Birth. We do not have genetic evidence for or against the Virgin Birth either. The only evidence we have for it is the testimony of Scripture. Whether or not we affirm the Virgin Birth is determined by whether we trust Scripture and what we think it teaches. Scientific evidence, however, does not tell us one way or another. The same may be true of Adam and Eve.

This is the task before us. The claim that Adam and Eve, ancestors of us all, were de novo created is neither a scientific claim, nor is it a scientific conclusion. In this sense, it is an improper hypothesis. It is, nonetheless, a well-specified hypothesis that science can test with evidence. Our determination about the evidential status of this hypothesis is, moreover, a legitimate scientific claim. Many people are certain that the traditional account is incompatible with evolutionary science, but is this really the case?11 From a scientific point of view, my goal is to engage a precise theological hypothesis with careful scientific rigor. I hope for a real exchange that elucidates both theology and science. In this experiment, as we will see, there is no evidence against the de novo creation of Adam and Eve, recent ancestors of us all. Science is silent on this matter, much as it is silent about the Virgin Birth.










  


  Chapter Three


  Genetics Is Not Genealogy
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    THE GENEALOGICAL HYPOTHESIS CONCERNS genealogical ancestry, not genetic ancestry. Adam and Eve are genealogical ancestors of everyone to the “ends of the earth” by AD 1, at the latest, but not necessarily our genetic ancestors. As the theologian C. John Collins writes,


    

      Swamidass’ focus on the genealogy rather than the genetics and his motivation for it is spot on: namely, the Biblical language is concerned with line of descent, or genealogy; to appeal to the genetic questions, important as they may be for some purposes, foists a misleading anachronism on the Biblical text. The same may well be true of the notion of human.1


    


    We will return to the notion of human later, but the distinction between genetic and genealogical ancestor is a key. Genealogical ancestry grounded in the “ordinary” language of theology and Scripture, neither of which employ the language of modern genetic science. It is also a correction to the vast majority of scientific work on Adam and Eve, which fixated on genetic ancestry instead, usually without any justification.2


    

      	

        1. Genealogical ancestry concerns the connections in family trees, pedigrees, and genealogies. It is an “ordinary” definition of ancestry.


      


      	

        2. Genetic ancestry, in contrast, traces the history of small stretches of DNA. Genetics is not an ordinary definition of ancestry, an anachronism in theology and Scripture.


      


      	

        3. Like a streetlight and a telescope, genetic ancestry gives us a tunnel-vision view of genealogical ancestry.


      


      	

        4. Mitochondrial Eve and Y-Chromosomal Adam are examples of genetic ancestry that are often misunderstood.


      


    


    The difference between these two types of ancestry is the key insight. With this distinction in mind, the scientific answer to the question of Adam and Eve shifts, quite dramatically.


    

      WHAT IS “GENEALOGICAL” ANCESTRY? 


      Genealogical ancestry requires no scientific knowledge to explain. It traces the reproductive origin of people, matching the common use of ancestor, descendent, parent, and child. Our fathers, mothers, and grandparents are our ancestors. Going back into our history, all their grandparents are our ancestors too. In this sense, genealogical ancestry matches an ordinary understanding of ancestry.


      Scripture does not speak of DNA, but it is replete with genealogical records. Genesis 4; 5; 10; 11; 22; 25; 29–30; 35–36; and 46 all contain long lists of ancestors begetting descendants. These are all genealogical statements. Then, in Luke 3:23-28, they are extended to show how Jesus is connected by ancestry to Adam. These records were clearly important to the authors of Genesis and the New Testament. These genealogies are also obviously incomplete. Though there are exceptions, such as Eve, Cain’s wife, Esther, and Rahab, women are usually unmentioned. Similar, only one child is reported each generation, though in exceptional cases more children might be reported. Though they are incomplete, we see genealogies throughout Scripture, indicating that something is important about our connection to our ancestors.


      From a scientific point of view, genealogical ancestry is only partially recorded in genealogical records, like those in Genesis. In the context of this book, we understand genealogical ancestry as the true and complete web of biological parentage stretching back into history. Not merely our perception of the past, genealogical ancestry is actually how we each individually came into the world. Genealogical relationships only include biological parentage, but they exclude adoptive relationships. Due to infidelity, adoption, or recording errors, written genealogical records do not always follow biological parentage. Some of our genealogical history might be recorded, but certainly not all of it. Recorded genealogies are necessarily selective in what is recorded; this selectivity often defines individual and community identities.3 In truth, the unrecorded part of this history is part of our genealogy too. Genealogical ancestry includes our entire history of reproduction, including the forgotten details left out of written records. Genealogies are an unbroken chain of biological and physical relationships stretching back into the forgotten past.


      While much of our genealogical history is long forgotten, we nonetheless know that our ancestors existed. I can trace my genealogical history a few generations back. I know my parents and my grandparents. My mother remembers my great-grandparents, and perhaps some members of the generations before them. Even though I do not know who they are, I also have great-great-grandparents and great-great-great grandparents. Even without modern biology to aid me, I know that my ancestors in prior generations are real, they exist, and I can even estimate when and where they lived.


      In this way, reasoning about genealogical ancestry is not predicated on either a modern or ancient understanding of biology. This is true even if we have forgotten the identity of our ancestors. Instead, genealogies are a fundamental reality that arises among all reproducing creatures. They are the ordinary understanding of ancestry.


    


    

    

      WHAT IS “GENETIC” ANCESTRY? 


      Genetic ancestry, in contrast, is not an ordinary understanding of ancestry. Instead of tracing individuals, it traces the history of stretches of DNA in our genomes, using recently invented technology. This is a very recent way of understanding ancestry. Of course, biological inheritance has been known and studied for a long time. Parents and children, for example, share traits with one another. For thousands of years, breeders manipulated biological inheritance to generate several different varieties of plants and animals. How exactly were “genetic” traits of parents conveyed to their offspring?4


      It is only very recently, however, that we discovered DNA, the genetic molecule of heredity. With these recent dates in mind, it is no surprise that genetic ancestry is not discussed in Scripture nor in traditional theology. Studying the genetic information stored in DNA sequences is a very new way of looking at the world. DNA was called “nuclein” when it was first extracted from surgical bandages in 1869 by Albrecht Kossel. In the early 1900s, the chemical components of DNA were isolated, and a key experiment in 1928 suggested that DNA might be the hereditary molecule conveying genetic information from generation to generation. In 1953, Francis Crick and James Watson published the double helix structure of DNA, a watershed moment in biology. The helix structure itself unlocked how it carried and copied genetic information. In structural poetry, this foundational secret of life was laid bare in DNA’s structure itself.5


      DNA is the molecule that stores and conveys inherited biological information from one generation to the next. It is composed of four chemical building blocks called “bases” that are strung together in long strands. Each of these four bases is referred to by a different letter: A, G, C, or T. Long strands of DNA store genetic information using these chemical “letters.” These strands of DNA are paired up and wound into larger structures called chromosomes. Each human cell stores a “genome,” composed of several chromosomes of different types. The “sequence” of these letters in our genomes stores information that defines much of our biology. Careful analysis of genetic sequences can uncover stories about our distant past as well.


      A historic milestone was reached just weeks after I graduated from college. In June of 2000, Francis Collins, Craig Venter, and President Clinton announced the sequencing of the first human genome. In 2005, the chimpanzee genome was published while I was a PhD student. Since then, DNA sequencing technology continues to rapidly advance, making it easier and cheaper to collect genetic information. Now the discoveries in genetic science dominate the scientific headlines. Several books have been written, and many more to come, on the lost stories recorded in our genomes.6 Scripture, however, does not mention genetics.
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            Figure 3.1. Genetic ancestry is concerned with the ancestry of different pieces of DNA. The human genome has four types of chromosomes, each of which is inherited in a different way. Each chromosome includes a single strand of DNA. There are twenty-two autosomal chromosomes, and one of each is inherited from each parent. There are two sex chromosomes, and each one is inherited from each parent. Women have two X chromosomes, and men have one X and one Y chromosome. Everyone has one mitochondrial chromosome inherited from our mothers. The chromosomes in this figure are rendered to scale, except for the mitochondrial genome, which is just 0.0005% of the total genome in size.


          


      


    


    

    


      A TELESCOPE AND A STREETLIGHT 


      Genetic ancestry is not genealogical ancestry. Genetic ancestry, nonetheless, gives us a view of genealogical relationships. The genetic view of our past is like a streetlight and a telescope.


      In some ways, genetic ancestry is like a streetlight, illuminating genealogical relationships in our immediate vicinity. Close relationships can be inferred from patterns in DNA, often with very high confidence. DNA tests can determine if a child’s father is her biological parent with very high accuracy, or if two children are siblings. Just a few centuries back, the genealogical relationships of individual people are outside the streetlight, much more difficult to determine from genetic information.


      In other ways, genetic ancestry is like a telescope, giving us information about populations in the very distant past. Information in this telescope, for example, causes most scientists to conclude that humans and chimpanzees share common ancestors, with very high confidence. In the intermediate range, genetics reveals an otherwise invisible history of population movements and migration over the last 10,000 years.7 Telescopes, however, block our peripheral vision. Genetic ancestry tells us about populations in the distant past, but very little about particular individuals within larger populations. Looking through a telescope, I might see the moons of Saturn and its rings, but I will be blind to my wife standing right next to me, and just about everything else.


      This is a paradox of genetics. DNA is a streetlight, revealing a great deal about close relationships between individuals in our immediate genealogical vicinity. DNA is also a telescope, revealing a great deal about ancient relationships between populations. However, DNA’s view into the past comes with tunnel vision. Genetic ancestry only traces a tiny fraction of genealogical relationships in the past. This is what causes its tunnel vision. We cannot see the genealogical history that is untraced by DNA. Most of our genealogical history is real, but invisible.


      We can understand genetic relationships as a subset of our genealogical relationships. Genetic relationships are contained within genealogical relationships. This has two consequences.


      

        	

          1. Genealogical ancestry does not imply genetic ancestry. Consider a child’s father and grandfather. They both are fully the child’s genealogical ancestors. However, they are only partially the child’s genetic ancestors, approximately 1/2 and 1/4, respectively. The same is true of the child’s mother and grandmothers. Genetic ancestry continues to dilute each generation: 1/8, 1/16, 1/32 . . . to a number so small it is unlikely a descendent has any genetic material from most of their ancestors.8 The many genealogical ancestors that pass us no DNA are not our genetic ancestors.


        


        	

          2. Genetic ancestors are, usually, also genealogical ancestors. For example, Y-adam is the genetic ancestor of all living men, and he is also their genealogical ancestor. Similarly, Mt-eve is the genealogical ancestor of everyone across the earth. From these facts, some have correctly inferred that they were common ancestors of everyone alive today over one hundred thousand years ago.9


        


      


      Genetic ancestors are usually genealogical ancestors too, but in biology, there are often exceptions. The human genome includes a specific type of DNA, transposable elements. Transposable elements arose initially from viruses that inserted their genetic material into the genomes of our distant ancestors. These ancient viruses are our genetic ancestors, contributing to our genetic inheritance. The viruses, however, are not our genealogical ancestors.10 For our purposes, this fact is not directly important, but it reminds us that genetic ancestry is not always what it seems.


      Genetic and genealogical ancestry are distinct, but they are nonetheless related to one another. Genetic ancestry traces a tiny subset of our genealogical ancestry, conveying information to us now that we can study. In this way, genetic ancestry gives us a tunnel-vision view of genealogical relationships, like a streetlight and a telescope, revealing only a tiny fraction of our ancestral history.


    


    

    

      MITOCHONDRIAL EVE AND Y-CHROMOSOMAL ADAM 


      Much confusion began in January of 1987, when a widely reported study in Nature heralded the discovery of “Mitochondrial Eve” (Mt-eve), estimating she lived about two hundred thousand years ago.11 The accompanying editorial was titled “Out of the Garden Eden.”12 Soon after, “Y-Chromosomal Adam” (Y-adam) was in the news. At the moment, the best estimates place him about two to three hundred thousand years ago.13 Linking a mundane finding with Adam and Eve was a brilliant publicity move. Mitochondrial Eve, “mother of all mothers,” and Y-Chromosomal Adam, “father of all fathers,” captured the imagination of the public. The problem, however, is that these terms are deeply misleading.


      In the following figures (figs. 3.2, 3.3, 3.4) there are gray and black lines showing relationships between parents and children. All the lines together are the genealogical relationships, which are a dense web. The black lines are parts of the history traced out by genetic ancestry, of one sort or another. This gives a stark visual cue, as we try to understand what genetic ancestry tells us about our past (figs. 3.2A, 3.3A). In the recent past, genetic ancestry is dense, giving us a streetlight view of the immediate vicinity. In the ancient past, genetic ancestry is singular for each location of the genome, giving us a telescope view into the distant past, but with tunnel vision. Most of what happens in the population is not traced by DNA.


      Does the existence of Mt-eve demonstrate that the total population of our ancestors dipped to a single couple? Some think the answer is yes, but this is not true. Even in a large population, an Mt-eve is expected to appear (fig. 3.2A). In the figure, for example, an Mt-eve appears, even though the total number of people each generation remains constant. This is not forced into the simulation that produced this graph. We expect Mt-eve to arise, even if our ancestral population never drops in size.


      Is Mt-eve unique, the only “mother of all mothers?” Some think the answer is yes, but this is not true. She is not unique. Mt-eve’s mother and maternal grandmother, for example, are also universal ancestors in the same way as she is. Mt-eve is only the most recent of a long lineage of woman that are also “mother of all mothers” (fig. 3.2B). Note, her paternal grandmother (mother of her father) is not a universal ancestor by way of mitochondrial DNA, but she is a universal genealogical ancestor.


      Is Mt-eve the genetic ancestor of everyone in the past too? Some think the answer is yes, but this is not true. She is expected to be the genetic ancestor of everyone alive today. Going back each generation, she would be the genetic ancestor of fewer and fewer people (fig. 3.2C). This fact comes with a nonintuitive consequence. As time progresses, the set of people comprising “everyone alive today” changes each generation, and this change causes the identity of Mt-eve to change too. For this reason, Mt-eve does not remain the same person as time progresses. The Mt-eve of everyone alive today is a different person than the Mt-eve of, for example, everyone alive 2,000 or 10,000 years ago.


      The same analysis applies to Y-adam, “father of all fathers,” tracing DNA inherited only from father to sons. Does his existence demonstrate there was a dip in our ancestral population size? No, it does not (fig. 3.3A). Is he unique, the only “father of all fathers?” No, he is merely the most recent of many, and there is a long lineage of universal genetic ancestors stretching into the past (fig. 3.3B). Is he father of everyone in the past? No, he is only the father of all men living today (fig. 3.3C); the Y-adam of everyone, for example, 2,000 years ago is a different person.


      Even in a population that genetically arises from a single couple, without people outside the Garden, it is extremely unlikely that Mt-eve and Y-adam are the progenitor couple (fig. 3.4B). This last point answers a common objection. Some contend that the analysis assumes that we arise from a larger population, and removing this assumption would change the analysis. This contention is false. Even if we all arose from a single couple, without people outside the Garden, all the same patterns are observed. 
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          Figure 3.2. Mitochondrial Eve (Mt-eve) is the most recent genetic ancestor of all mitochondrial DNA in the present-day population. The diagrams show a population of individuals over time, with parents connected to children. Mt-eve is circled where all mitochondrial lineages converge. (A) The history of all present-day mitochondria is highlighted. The presence of Mt-eve does not indicate a small population, because we expect to find an Mt-eve even when there is a large population. (B) Mt-eve is not the unique ancestor of all mitochondria. The other universal ancestors of all present-day mitochondria are marked. (C) All the individuals that inherit their mitochondrial DNA from Mt-eve are marked. Even just one generation back in time, Mt-eve is no longer the ancestor of everyone.


        


      


      Could Mt-eve and Y-adam have lived at the same time, and been a paired couple? The chances of this are exceedingly unlikely, whether we arise from a population (fig. 3.4A) or from a single couple (fig. 3.4B). First, they would have to live in the same time period. Within that time period, they would also have to be a paired couple. These conclusions are not assumptions in the modeling and are visible patterns, whether or not the whole population genetically arises from a single couple.
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          Figure 3.3. Y-Chromosomal Adam (Y-adam) is the most recent genetic ancestor of all Y-chromosomes observed in populations today. The diagrams show a population of individuals over time, with parents connected to children. (A) The history of all present-day Y-chromosomes is highlighted, with Y-adam marked with a square. The presence of Y-adam does not indicate a small population, because we expect to find a Y-adam even when there is a large population. (B) All men in Y-adam’s patrilineal lineage are also universal ancestors of all present-day mitochondria and marked. Y-adam is not the unique common ancestor of all Y-chromosomes; there are others. (C) The individuals that inherit their Y-chromosomes from Y-adam are marked. Even just one generation back in time, Y-Chromosomal Adam is no longer the ancestor of everyone. Y-Chromosomal Adam is only the genetic ancestor of men, and just one generation back, he is no longer the universal common ancestor of everyone.


        


      


      Another problem arises. Y-adam and Mt-eve only consider a tiny amount of the data available. Mt-eve is the most recent common genetic ancestor of mitochondrial DNA, about 0.0005% of the genome. Y-adam is the most recent common genetic ancestor of Y-chromosomal DNA, about 1.9% of the genome. What about the rest of the genome, more than 98% of it? Each part of the genome has a different genetic common ancestor, and the full set of data must be examined to understand when and where a genetic progenitor couple did or did not arise. Looking at all the data, if there are no people outside the Garden, Adam and Eve seem solidly ruled out by the data more recently than five hundred thousand years ago. Going back father, the evidence is weaker but still might rule out an Adam and Eve, if we are to understand them as genetic progenitors, without people outside the Garden.


      For these reasons and more, Mt-eve and Y-adam are not the Adam and Eve of Scripture, even if there were no people outside the Garden. There is no reason to believe they are Adam and Eve, even if there actually is an ancient genetic progenitor couple (fig. 3.4B). Y-adam and Mt-eve are, in fact, highly effective publicity for an arcane detail of genetic history, even though this publicity is misleading. Even if we did arise genetically from a single couple, Mt-eve and Y-adam are not this progenitor couple. They are, instead, a pair of strangers, who most likely lived in different millennia, and whose identity changes as time passes. They are the people at which the genetic telescope is pointing, along with several other individuals, but there is no reason to think they are the Adam and Eve of Scripture.
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          Figure 3.4. Removing the large population assumption, nothing changes. In these simulations, we display the universal ancestors of all mitochondrial and Y-chromosomes. Whether we arise from a population (A) or a single couple (B), it is very unlikely for Y-adam and Mt-eve to be a paired couple at our origin. Other universal ancestors along each lineage, however, might be a paired couple in our past.


        


      


    


    

    


      THE GENEALOGICAL HYPOTHESIS 


      The genealogical hypothesis is that Adam and Eve are universal genealogical ancestors. They need not be our genetic ancestors. This not an overly clever loophole derived from modern scientific understanding. Rather, genealogical ancestry is a return to a more traditional reading of Genesis, which cannot possibly be talking about DNA.


      First, historical claims in theology are understood using the ordinary meanings of words, consistent with understanding long before modern science arose. Scripture discusses ancestry, often recording genealogies, but it is entirely silent about DNA. Ancient authors make no mention of the double helix, or of genomes.


      Second, all claims about DNA and Adam and Eve that arise in theology, therefore, are inferences, not the direct claims of Scripture. The inference that Adam and Eve are our universal genetic ancestors depends on the assumption, often tacit, that there are no people outside the Garden. The genealogical hypothesis, however, starts from the opposite presumption, so the inference that Adam and Eve are our genetic ancestors is not valid. At the outset, we do not know if they are our genetic ancestors or not. Scripture does not tell us one way or another.


      For these two reasons, the genealogical hypothesis states Adam and Eve are our universal genealogical ancestors, but not necessarily our universal genetic ancestors. If our purpose was to disprove the traditional account, we would gloss over the distinction between genetic and genealogical ancestry. In order to disprove a historical Adam and Eve, one recent book defines them as our genetic ancestors, passing DNA to us all.14 Traditionalists such as Wayne Grudem were quick to object; this is a strawman of their position.15 Adam and Eve need not be our genetic ancestors. Scripture and theology do not mention DNA. Genealogy matters in this theological question, not genetics. Insisting otherwise foists an anachronistic strawman on the text.


      Important theological questions will arise about the people outside the Garden. Does Scripture or theology rule them out? What is the theological meaning of ancestry if it is not genetic? These questions, however, are not part of the scientific analysis; they will be considered later.
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