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Why Evolution is True by Jerry Coyne
In his book, “Why Evolutions is True,” Jerry A. Coyne uses irrefutable evidence to prove that evolution is indeed real. The author offers concise evidence and facts supporting natural selection and dispels common misunderstandings about evolution. He uses genetics, geology, anatomy, paleontology, and molecular biology to prove evolution right. This paper explores this amazing book, critiquing it and giving a personal reflection while evaluating the ideas presented by the author. 
In the first chapter, Coyne explores the basic conceptual framework of evolution. He starts by explaining Darwinism which is the theory of evolution by natural selection. Coyne states that this theory has been misunderstood and maliciously misstated.  The modern theory of evolution can be summarized as “life on earth evolved gradually beginning with primitive species and branched over time.” This can be broken down into six tenets of Darwinism: evolution, speciation, gradualism, natural selection, ancestry, and nonselective mechanisms. The first idea is evolution which denotes the ability of a species to undergo genetic change over time. This means that a species can evolve into something completely different over time, characterized by DNA changes. 
Organisms can mutate over time, and the DNA changes. Speciation is the evolution of different groups that cannot interbreed. Common ancestry means that we can trace an organism’s ancestry using DNA sequences or fossils.  Gradualism means that it takes many years to produce a substantial evolutionary change. This means that evolution takes time and does not happen overnight.  The primary mechanism of evolution is natural selection which is the last Darwinism tenet, and this acts as evidence that evolution is real. Natural selection is the process in which living organisms adapt and change to different conditions. Coyne uses these tenets to make his point about the truth about evolution. 
I believe Coyne succeeds in defending the evolution in this chapter. He has clearly explained the process of natural selection. However, Coyne fails to recognize the other causes of evolution. Coyne focuses primarily on natural selection as the source of evolution. This narrow view of evolution was prompted by Richard Dawkins, who argued that evolution happens only through natural selection. There are other mechanisms of evolution, such as gene flow, mutation, genetic drift, and non-random mating.  
Genetics helps us find our ancestry because although our DNA changes with time, the changes are epigenetic, which means they modify the DNA without interfering with the genetic sequence itself. Thus, examining DNA provides us with clues about where a person's ancestors have come from. This is because certain patterns of genetic variation are shared among people of a specific particular background (Huddleston & Eichler, 2016).  When two people are closely related, they typically share more patterns of variation. The most common types of genetic ancestry testing are mitochondrial DNA testing and Y chromosome testing.  The former identifies genetic variations in DNA packaged in chromosomes. The mitochondrial DNA is usually passed on from mothers. Organisms may look different today but share a common ancestor. This means that they evolved from one organism. This supports the evolutionary theory.
	In chapter two titled “written in Rocks” Coyne discusses fossil records and their ability to support evolution. It is called fossil evidence. Coyne points out a variety of fossil records that belong to evolution and not to creationism. According to Creationists, the nonexistence of transitional forms between organisms causes an issue with evolutionary accounts concerning life's diversity. But Jerry Coyne is seen to be against the creationists' argument by stating that fossils like Ida act as an indication comprising features that Creationists refer to as "missing links" between different organisms. He uses examples of fossils that provide evidence to supports the rise of amphibians from birds and fish ancestors that also came from dinosaurs. Also, he uses the Darwinian case as another persuasion tactic. 
In this chapter (two), the author gives compelling evidence of evolution using fossils. He uses the example of Tiktaalik and the origin of tetrapods and also the origin of birds from dinosaurs. According to him, Tiktaalik shows that humans originated from flat-headed predatory fish that lived in shallow waters. This can be a hard point for Christians to take. While Christians are divided on whether or not to accept evolution, Coyne's argument in chapter two can complicate things more for Christians. Although the arguments seem valid from all angles from a philosophical point of view, Christians may find it difficult to borrow his point. This is because accepting this point means refuting the idea that God is the creator of the universe. The Bible states that we are created in God’s image and likeness (Genesis 1:27). Therefore, if humans evolved from ape-like humans, does it mean that God did not create humans? It is challenging to explain to a Christian who believes that God created them that they evolved from fish or some other animals. Failure to acknowledge God's creation would mean that you don't have faith in God or God is a liar, which is wrong. Therefore, Christians struggle to accept human evolution by the evidence of fossils. 
Most Christians and creationists accept the theory of evolution by adaptation and natural selection but not by fossil evidence. I believe such Christians are correct and logical in their thinking. It is not easy to accept that God didn't create humans. If humans were not original God's creation, humans would not be at the center of the universe. Since humans are God's most important creation (they were given the mandate to subdue the earth), it would be wrong to imagine that God didn't initially create them and evolved from other animals. Furthermore, since humans are God’s most valuable creation, being products of another creature would make them a photocopy of the original. This is hard to believe. Moreover, the Bible outlines the order of creation and does not tell whether there was another creation that would be born from the original creation. Coyne’s fossil evidence however logical and compelling it may be, is not enough to persuade Christians to support Darwin's arguments. The theory doesn’t make sense to many Christians and are not moved by it.
Away from Christian viewpoints on fossil evidence, I also find weakness in Coyne’s fossil evidence because of his insistence on gradualism. I believe many paleontologists would dispute this too. I am also not moved by Coyne’s outdated taxonomy. Coyne is a non-paleontologist (he is a neontologist) and I believe he would have done better explaining his points in this chapter if he was one. Nevertheless, a lot of credit goes to him for his excellent work in a field he has not mastered in. Coyne does not recognize the weaknesses of fossil records. According to McGowan & Smith (2011), fossil records suffer from geographical, temporal, and taxonomic biases. Moreover, gaps exist between fossil record because many early forms of life were soft-bodied. These traces were easily destroyed by geological activity leaving few traces behind. Coyne does not address this weakness in this chapter that I find least convincing from the entire book.
In the third chapter, Coyne focuses on vestigial structures that comprise different organs, cells, and tissues in a body but no longer functioning similarly to their ancestral form. A vestigial structure is likely to arise as a result of genome mutation. In case the structure is not used, the genes do not disappear promptly as they allow for an occasional vestigial reappearance (Coyne, 2014). But it does not matter if the organism will use the structure in the future. For example, humans are likely to be born with tails. This can be a vestigial structure that existed in the primate ancestors. 
	In the fourth chapter, Coyne explains that the origin of organisms was in one place. Later, they migrated to other places. No creationists have explained or provided proof of why different kinds of animals existing in various places can have similar forms. Coyne gives some evidence that explains how countries were joined together as a single continent, making it possible for biogeography. According to Coyne, convergent evolution is a process whereby species take up the resemblance of their surroundings (Coyne, 2014). They possibly evolve with the same variations making them act and resembling each other despite being unrelated. Convergent evolution comprises three sections working as a team: natural selection, speciation, and common ancestry.
	Chapter five is titled “Engine of Evolution.” Genes with the ability to produce better adaptations as well as becoming more frequent over a certain period are referred to as selection. Coyne states that species do not attempt to adapt to their surroundings, but this inevitably depends on specific types of genetic variations. He continues to describe the process of natural selection to have three categories, namely probability of offspring, heritability, and variability (Coyne, 2014). Through the mutation process, genetic variants are produced. There are selection and sorting procedures through a lawful process that orders the variation. For it to be considered as selection, it needs to be beneficial for reproductively.  This chapter is one of the strongest in the book. I like the way the author demystifies some of the myths and misconceptions about evolution. First, he sets the records straight that evolution does not occur by chance (p.119). He says “…But it is the filtering of that variation by natural selection that produces adaptations, and natural selection is manifestly not random.” This is a strong point because many it demystifies the myth my most Christians and biologists that evolution happens by chance. Only the filtering out of harmful variations is random. The other misconception that Coyne demystifies is the one assumes that evolution always works to improve organisms. Coyne clarifies that evolution doesn’t necessarily improve organisms. 
	In chapter six (p. 170-177), Coyne examines how evolution is driven by sex. He states that most species display sexual dimorphisms (p. 171). These are considered traits portrayed between species of the same sex. It is evident from some male species having selected sexual characteristics that foster their reproduction, but on the other hand, they are bad for viability. Adaptive qualities for sexual selection become the only thing optimizing the organism’s reproductive fitness (Coyne, 2014).  This chapter is the strength of the book because the author has specialized in this field. It is undisputable that sex drives evolution. Sexual recombination is essential in genetic variation and speciation (Butlin, 2005).  Sex is a method by which genotypes are created. Genes from two individuals are combined. Non-random mating helps in natural selection to cause evolution. 
	According to chapter seven, we can see Natural selection, making Darwin develop conclusions on how species would adapt to a situation over time. Coyne describes the importance of speciation in evolution since he states that it is not easy to explain biodiversity without speciation. He adds that life on earth would comprise one species that evolved from its first form without speciation (Coyne, 2014). According to the book, the most significant features determining a species include their ability to breed and remain reproductive while isolated from different species without considering their similarities. 
	Chapter eight of Coyne's work discusses "what about us," which the human evolution is. He lists the fossil remains of species discovered that form a bridge between our current state (Homo sapiens) and our evolutionary ancestors (primates). The creationists have been unable to explain or classify the fossil discovery making their arguments against evolution invalid. According to studies, human and chimps genetics was discovered to come in different forms during evolution. The changes occurred not only in the proteins the genes produced but also in gene absence or presence as well as the number of gene copies together with time and placed the genes are expressed during the development process (Coyne, 2014). This makes the differences to be exhibited in anatomy, physiology, behavior, language and brain configuration, and size. 
The last chapter of the book is titled “Evolution Redux.” In this chapter, Coyne thinks thoroughly about the implications of evolution. He explains the implications of evolution for our worldview. Coyne is careful not to debunk the arguments prompted by creationists; neither does he engage them. He instead gently convinces the audience by explaining the overwhelming evidence that creation is true. Coyne wants the reader to make the judgment by themselves, and his books work well for someone sitting on the fence. In my opinion, Coyne should have tried to debunk the arguments by creationists instead of waving them away. This would have made a better contest between him as an evolutionist and others as creationists. I believe a good debate is one that not only explains your points but also criticizes the points of others. Coyne should have shown us the flaws of creationists and why his theory is better than creationists'. He should have faced creationists eyeball to eyeball. His failure to engage the creationists would be interpreted to mean that the creationists’ arguments are valid too.   


Reflection
	Jerry Coyne provides various instances of evolution evidence according to Darwin. Coyne (2014) states there are conflicting opinions between creationism and natural processes in trying to answers questions about organism existence. The book focuses on the gradual development of evidence in support of the Darwinian theory of evolution as well as natural selection. The facts help to support Coyne's truth, like what is referred to as the mirror of Darwinism. The book does not only explore various science fields but gives great explanations supporting evolution. For a long time, there have been misunderstandings between the scientists’ ideologies and creationists about evolution. However, I believe that Why Evolution is True is a significant source of detailed information that has tried to capture both sides of the controversy by confirming the changes taking place in living organisms over a particular period (Pennock 2015). Coyne shows how creationism is ignorant by dismissing evolution. I believe that Coyne's extensive comparisons, pragmatism, and transparency providing a platform to understand creationism and evolution. 
	The evidence Coyne provides defends the Darwinian Theory fully by giving facts that gradually relate to findings got over the years. Coyne outlines six components of modern evolutionary theory to allow the reader to internalize the entire evolution process and find logical connections about the existence of organisms (Coyne, 2014). These elements include speciation, natural selection, genetic aspects of evolution, common ancestry, gradualism, and processes that initiate evolutionary change. We can see Coyne joining the chains of inference, something that makes the book a strong resource. He provides valid explanations with critical evidence leaving the biologists without any choice other than to accept the modern evolutionary theory propositions.  
	Coyne knowledgeably makes the readers more open-minded when trying to identify issues likely to instigate resistance to evolution theory. In most instances, individuals who reject the theory are intelligent. Even with much knowledge and understanding about the evolution evidence, they still do not wish to accept the claims. Coyne argues maybe there might be some contradiction in fundamental spiritual principles and Darwinian theory processes (Coyne, 2014). Those who have great belief in spiritual principles argue that through creation, everything came to life without leaving behind human beings. They contend that there is no possibility for the earth to be reduced to gradualism as well as adaptation by Darwinian theory’s natural selection concept. They remain part of divine doctrines, and it is difficult to reject their religious principles at any given time. Nevertheless, I think that Why Evolution Is True provides various perspectives of how organisms came to life on earth without forcing certain ideologies into the readers (Pennock 2015).  Many of the individuals against the evolutionary theory comprise large numbers of religious adherents. Their religious worldview is considered to be super to science. But, some acknowledge the aspect of science even when it does not necessarily relate to the existence of organisms but on research topics in their academic life. 
With the evidence provided by modern science in favor of evolution, it would be easy for many readers to agree with little to no doubt of its validity and eager to accept evolution as fact instead of theory. Yet, despite the overwhelming evidence, there are some who still argue technicalities and refuse to shift their stance on creationism (Pennock, 2015). Coyne puts it perfectly when he writes, “Evolution is neither moral nor immoral. It just is, and we make of it what we will (Coyne, 2014). I have tried to show that two things we can make of it are that it’s simple and it is marvelous”. Even with the extensive evidence supporting evolution, some questions still need to be debated, convinced of so much more than creationism.
Coyne’s book Why Evolution is True provides the truth about evolution pretty well. I believe Coyne together with other researchers should investigate deeper into all evolution processes to have compact findings. The evidence presented in Coyne's book is awesome. The evidence disregards the word "theory" from the knowledge on evolution. The facts and persuasion power they possess are unbelievable as Coyne evolution facts easily convince readers about the process, even those who did not believe in it.  I believe evolution stands on its own, biologists need not continue fighting the creationists but should present strong evidence that dispels any doubts they might have. The only group that is likely to remain comprises of irrational creationists due to their simple choice of belief. But, when there is a war between rationality and superstition, I consider rationality to prevail as it deals with facts. It is important for researchers to avoid oversimplifying facts since to them human beings are likely to turn to beasts if evolution continues. That is why, the background of morality needs to guide us. 
In conclusion, Coyne’s book is worth reading as it provides compelling evidence of facts about evolution. Throughout the nine chapters of the book, the author has given overwhelming evidence on the fact of evolution. Reading the book will surely convince anyone with doubts about evolution. The book is perfect for those who want to learn about revolution and those who are not clouded by religious dogma. The best thing about the book is that it does not engage the creationists or debunk most of their arguments, rather it convinces the reader with valid evidence about evolution. Thus, the book is persuasive and yet not combative. The book contains plausible arguments in favor of evolution, most of which are indisputable. The author has helped demystify various misconceptions about evolution especially in chapter five, six and seven where his specialty lies. Although there are few weaknesses in the book, I find Coyne’s arguments plausible and down to earth. This is the best book about evolution you will ever come across written by a non-paleontologist. 
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