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“Magisterial . . . part historical account, part scientific detective story. Switek’s elegant prose and thoughtful scholarship will change the way you see life on our planet. This book marks the debut of an important new voice.” 

—NEIL SHUBIN, bestselling author of Your Inner Fish
“Highly instructive . . . a warm, intelligent yeoman’s guide to the progress of life.”

—Kirkus Reviews
On November 24, 1859 Charles Darwin unveiled his revolutionary idea that all life had evolved over countless ages by means of natural selection. It made sense of the whole of biology, yet it was dogged by a major problem: the transitional fossils that would confirm Darwin’s predictions were seemingly nowhere to be found. The absence of these “missing links” became one of the most hotly debated issues in evolutionary science. 
Only now—through advances in paleontology, molecular biology, and genetics—can the comprehensive story be told. New discoveries and reinvestigations of long-forgotten specimens have coalesced into a flood of transitional fossils. During the past three decades paleontologists have unearthed walking whales from Pakistan, feathered dinosaurs from China, ape-like humans from Africa, and other bizarre creatures that fill crucial gaps in our understanding of evolution.
Written in Stone is the first popular account of the remarkable discovery of these fossils, the debates they engender, and how today’s discoveries have changed our perspective of the tree of life. By combining the most up-to-date scientific research with the history of science, Written in Stone explores our changing ideas about our place in nature and celebrates the remarkable variety of life on Earth.
More Praise for Written in Stone
“Elegantly and engagingly crafted, Brian Switek’s narrative interweaves stories and characters not often encountered in books on paleontology—at once a unique, informative and entertaining read.” —NILES ELDREDGE, curator at the American Museum of Natural History and author of Darwin: Discovering the Tree of Life
“If you want to read one book to get up to speed on evolution, read Written in Stone. Brian Switek’s clear and compelling book is full of fascinating stories about how scientists have read the fossil record to trace the evolution of life on Earth.” —ANN GIBBONS, Science correspondent and author of The First Human
“Brian Switek's Written in Stone is a wonderful journey through the fossil record, and the people and events that have shaped our understanding of fossils and their meaning. He weaves in entertaining anecdotes about the scientists and their discoveries (impeccably researched and up-to-date in historical detail) with our current view of these creatures, utilizing all the latest discoveries from new fossils to molecular biology. After reading this book, you will have a totally new context in which to interpret the evolutionary history of amphibians, mammals, whales, elephants, horses, and especially humans.” —DONALD R. PROTHERO, professor and author of Evolution: What the Fossils Say and Why it Matters
“Brian Switek proves himself a compelling historian of science with Written In Stone. His accounts of dinosaurs, birds, whales, and our own primate ancestors are not just fascinating for their rich historical detail, but also for their up-to-date reporting on paleontology’s latest discoveries about how life evolved.” —CARL ZIMMER, science journalist and author of At the Water's Edge and The Tangled Bank: An Introduction to Evolution
About the Author

Brian Switek is a science writer and research associate at the New Jersey State Museum who has done fieldwork on fossils in Utah, Montana, and Wyoming. He has been a frequent guest on the BBC and has written about paleontology for the Smithsonian magazine, London Times, Wired Science, Eureka and elsewhere. He is also the author of the acclaimed science blog Laelaps and Smithsonian magazine’s Dinosaur Tracking. Written in Stone is his first book.
· Read the author’s op-ed on the Darwinius affair in the London Times:
www.timesonline.co.uk/tol/comment/columnists/guest_contributors/article6360606.ece
· Visit Dinosaur Tracking: Where Paleontology Meets Pop Culture at Smithsonian.com:

       http://blogs.smithsonianmag.com/dinosaur/
· Visit Laelaps at Wired Science: http://www.wired.com/wiredscience/laelaps
· Visit the author’s web site: http://brianswitek.com/
For more on the genesis of Written in Stone and an interview with the author, please read on.
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Brian Switek on Written in Stone
In the spring of 2006 I ran straight into creationism. At that time I was intending to teach a class of 5th grade students about whale evolution as part of an ocean science communication course I was taking at Rutgers University. When the principal heard about my plan he asked that I pick a new topic; he did not want me stirring controversy within his school.

I had never thought of evolution as controversial. It was good science, just like all the other things I had taught the students about marine biology. How could anyone, at the beginning of the 21st century, have a problem with evolution?

I sampled creationists’ pamphlets and articles to try to understand why they were so upset with science, but as I did so I realized that I did not know much about evolution, either. I knew that the creationists were wrong, but I did not know enough about evolution to fully explain how life had changed throughout history, so I began to drink deeply from books and articles about evolution. The more I learned, the more questions I had, and I continued to cultivate my newfound passion for evolution.

Yet none of the popular-audience books about evolution that I read satisfied me. They were presenting evolution as something to be believed in, not understood, and from my reading of the academic literature I knew that there was some extremely powerful evidence of evolution. Paleontology, especially, had uncovered some extraordinary evidence for transmutation and was being married to new findings from genetics to more completely flesh out how life has evolved. For whatever reason, though, much of these exciting findings were not reaching the public, and I resolved to write the book that I had always wanted to read.  
I am not a professional academic, and most of what I have learned I have taught myself, but I consider this a strength rather than a liability. I am an “amateur” in the purest sense of the word; I am passionate about learning about life’s history and desire to help the public understand how the world they see around them came to be as it is today. I can hardly think of a subject that is more exciting. The aim of the book is not to directly counter creationist claims but to revel in what the fossil record and evolutionary science has taught us about our origins. It does not so much defend science as celebrate it.

A Conversation with Brian Switek

Q: You’ve mentioned that Written in Stone came about after your proposal to teach a class of fifth graders about whale evolution was turned down as being too controversial. Do you think that if some of the common misperceptions about evolution were better understood (or if some of today’s spectacular discoveries were better reported), that the creationist “argument” could be put to rest?

A: I would like to think so, but, honestly, creationism isn’t about science or taking an honest look at the natural world. Modern creationism is firmly rooted in a fundamentalist interpretation (and I stress the word interpretation) of the Bible, which considers anything that is contradictory to a certain reading of scripture as a potential threat. If a die-hard young earth creationist runs into an inconvenient fact they don’t think “Oh my, I might be wrong,” but instead say, “Well if it contradicts what I believe to be true, then that ‘fact’ must really be a lie, misinterpretation, or other falsehood which can be safely tossed aside.” 

Then again, there are some people who I think would be more receptive to the idea of evolution if they better understood the massive body of evidence behind it. Even taking myself as an example, I “believed” in evolution for a long time before I even understood it, and when I did start to educate myself I was shocked at all the fascinating discoveries that no one had ever told me about. When it comes to the science of evolution, I would say that most people don’t know very much about it other than that some guy named Charles Darwin was involved with it.

There is no single reason why the best of evolutionary science is not being communicated to the public—evolution remains a persistent public controversy for a variety of reasons ranging from how science is communicated to the background of those receiving the messages—but our fragmented media landscape makes it very difficult to develop an understanding of evolution. Even if we just look at news reports alone, many stories are one-shot pieces about new discoveries that provide little context as to how the new findings fit in with what has been found before. That was part of my motivation behind composing Written in Stone; I wanted to tie together the disparate threads of recent discoveries and place them in a historical context. 

Q: What role do you think scientists and the media have played in creating our misperceptions about evolution? And how do you hope Written in Stone will help us understand, rather than simply “believe in” evolution?
A: Polls about “scientific literacy” in America are in no short supply, but many of them require respondents to just give the right answer rather than demonstrate their understanding. The statement that I hold evolution as a fact does not tell you whether I understand it or not, yet there is a lot of hand wringing over the percentage of people who deliver the right or wrong answers on these surveys. This has resulted in a slew of books about evolution by scientists that basically say, “Here are the facts. You would be a fool to disagree.” These titles present an array of evidence that support the fact of evolution, but they are usually so shallow in detail that they hold little power to help readers really understand why those things are true. 

Sections about the fossil record are among the worst: strings of transitional fossils are usually arrayed with the point being, “Look at the fossils. That’s evolution. Believe it,” without explaining how we know that series of transitional forms is correct. (After all, scientists have made numerous phylogenies over the years based upon some rather superficial judgments, and it has only been within the past 30 years or so that a more rigorous approach has been taken. Rather than obscure this kind of detail as too technical, I think more scientists should explain how these systematic methodologies work).
The popular media has generated different problems. Many newspapers have shut down their science sections or reduced their science coverage, and much of what appears today is a kind of “churnalism” in which press releases are regurgitated with little comment. There is still good science journalism out there, but often you must go out of your way to find it. Furthermore, many science writers don’t necessarily have a strong background in paleontology or evolution, and even if a piece is relatively free of errors it might be presented credulously or out of its proper context. 

The Darwinius fracas of 2009 is a great example. Many news outlets bought the hype and echoed press releases celebrating the fossil as one of our ancestors, while journalists with a good background in evolutionary science and paleontology held back and dug a little deeper. Still, even when a study came out a few months after the Darwinius description confirming that the famous fossil was not one of our ancestors, relatively few news outlets covered the story—almost no one noticed, even though the original fantastic claims got a lot of major press. This is a persistent problem with science reporting. Initial, too-good-to-be-true claims generate a big splash, but discoveries that contradict or falsify those fantastic claims reach a much smaller audience. 

I am hoping that Written in Stone will be something of an antidote to these problems as it covers some of the intricate details of famous transitions in the fossil record while also placing them in their wider context. In the book I mention many of the recently discovered feathered dinosaurs, for example, but also try to explain what they mean for our understanding of the origin of birds. I wanted to dig into the details I felt were so often missing from popular treatments of evolution and the fossil record while also providing the requisite background to understand why this is really a golden era for paleontology. At times it was a bit of a tricky balancing act, but as I wrote I kept asking myself, “Well, how do you know that?” and tried to anticipate questions readers might have. 

Q: Misperceptions abound when it comes to discussions surrounding  “missing links” and the idea that natural selection leads to some kind of predetermined endpoint. Can you explain what form these misperceptions usually take and how they fuel the fires of debate surrounding evolution?

A: The most famous representation of the “missing links” fallacy appeared in a 1965 Time/Life book called Early Man by F. Clark Howell. In it, an artist restored numerous prehistoric humans in a single-file line leading from a gibbon-like ancestor to modern humans (and, sadly, the artist kept the racist and sexist standard of making the representative of modern humans a white male). Similar illustrations had been made before, but there was something about this one—informally known as the “March of Progress”—which really latched on to people’s imagination. It clearly illustrated a straight line evolutionary march from lowly, stooped ape ancestors to proud, tool-wielding modern humans, implying that our kind went through a kind of evolutionary ascent over the past several million years.

More often than not, the “March of Progress” is seen in political and satirical cartoons, and is regularly used to imply that someone or some group of people are less evolved than others. (The alternative is a reversed march, showing the “devolution” of a group). Regardless of what variation is used, though, these popular illustrations are based upon the belief that there is a straight, evolutionary pathway leading from “primitive” (or stupid, brutish, and ugly) to “advanced”—that belief says more about our expectations of history than the fossil record. 

All of this goes back a long way, to classical philosophers who thought life was arranged along an unbroken “Great Chain of Being” from the lowliest rock all the way up to the Almighty. In these early versions (often tied up with Christian theology), there could be no gap in the series. Eventually the idea fell out of fashion in terms of organizing nature—life was too diverse to be arrayed along a single string—but the basic idea remained entrenched. Thus, when paleontology was developed, the history of life was still often viewed as a relatively linear succession of stages that were progressing towards the modern world. Then, when evolution became accepted as a scientific idea, scientists noticed that not all the forms in a hypothetical transitional series were known, and these forms were popularly called “missing links” (though, as far as I’m aware, the term didn’t really take off until the 20th century when the Bigfoot/Yeti craze used the term to propose that the mythical beasts were the “missing links” between us and our ape ancestors). 

The most frustrating part of this is that paleontologists can’t stand the phrase “missing links,” especially since they have discovered how diverse prehistoric animals were. The history of life is better understood as a “Tree of Life” in which branches split and split again through time. Taking our own lineage for example, for most of the past 6 million years there were multiple species of human present at any given time, and not all of them were ancestral to us. In order to show human evolution as a straight line, then, you would have to ignore most of our relatives!

Q: One of the more sobering facts you illuminate is that, as you described it, “we are merely a shivering twig that is the last vestige of a richer family tree.” Should we be afraid that we are the last of what was, at one time, a quite diverse human species? How are we continuing to evolve?

A: I don’t think that we should be afraid that our species is the last of its kind—the only surviving hominin—but it should at least give us pause. Despite our technological and cultural developments we very well may be the last species of human ever to exist, especially since we know that extinction ultimately claims all species. We might be extinction resistant – we are a relatively prolific, widespread, and adaptable species – but our tenure on this planet can’t last forever. Understanding this is the biological equivalent of what Carl Sagan captured in his disquisition on the famous “Pale Blue Dot” photo – recognizing our place in the universe and nature can be sobering, but once we come to terms with nature as it is we can hopefully make better-informed decisions about how to care for each other and the planet we call home. Science and its discoveries do not dictate what we should do, but they provide the essential context we need to make informed choices during the time we exist on this planet.

As for our continuing evolution, I think there is compelling evidence that our species is continuing to change. Most of it is in subtle ways relating to disease resistance and physiology—things that are not apparent to the naked eye—but there is little doubt that the evolution of our species is ongoing. This may not be what many people mean when they ask, “Are we still evolving?” though. From the X-Men comic books to sci-fi yarns about aliens, many people imagine some sort of next evolutionary step in which our species—or a descendent species—will have larger brains or some kind of superior mutation which will place them on the next rung of the evolutionary ladder. Mind eventually will supersede body. Yet this is an expectation based upon the fallacious idea that evolution is being propelled up a pre-set linear path, and these expectations reveal more about us and our culture than evolution. Evolution has no predetermined trajectory or course. We can never know what might come next, and as things are now it seems more probable that our species might go extinct than evolve into something starkly distinct from our present selves. 

Q: What surprised you the most in your research for the book? 

A: One of the recurring themes I stumbled upon over and over again was how politics—especially during the age of Empire—influenced science and how scientists thought about evolution. Had the British not had interests in South America, for example, Darwin probably would have never visited Patagonia on the Beagle and made his important fossil discoveries. Had other European powers not been competing for oil interests in Greenland, the bones of some of the first land-dwelling vertebrates might have gone undiscovered and we might still be in the dark about their origin. Had paleontology developed in China earlier and modes of communication opened up there, feathered dinosaurs might have been discovered decades earlier. Just as the evolution of life is contingent upon what has come before, so is the science of reconstructing the past contingent upon where paleontologists are able to search for fossils and how lucky they are in their search. Now, with so many different workers exploring so many parts of the globe, an unprecedented view of prehistory is developing, but there is still much to discover (and what turns up next will, as ever, be influenced by political and cultural variables).

Q: You are part of a growing community of young science writers and bloggers who recently faced a disparaging attack by the New York Times for being part of a world full of “trivia, name-calling and saber rattling.” How do you respond to that? And how do you see the kind of work you do as contributing to the larger culture?

A: I can tell you one thing straight away—the author of that piece does not appear to have read my blog. I can’t imagine how describing the lives of fossil mammals and the behavior of non-human primates can be considered “name-calling and saber rattling.”

Blogs are software—people use blogs in different ways for disparate purposes, and this is true of science blogs just like any others. It seems to me that the author of the NYT article does not realize this. She was expecting to find a community of writers who just stuck to discussing science without expressing opinions or wandering into issues of politics or culture. What she found was a collective of independent writers with their own voices, goals, and subjects of interest, and from that group she purposefully picked writers who regularly employ invective to make their point (usually on issues relating to religion). These bloggers are popular, but they only represent themselves—not the entirety of the science blogging community. 
To put it another way, the NYT writer was viewing science bloggers as a single, aggressive organism when, in fact, a communal organism made up of many individuals provides a better analogy (think something like a Portuguese Man o’ War—it looks like a single jellyfish, but it’s really a floating colony of different types of cells). It is true that the most popular bloggers within the science blogging community are the most controversial and the most likely to engage in the behavior which irritated the NYT blogger, but there are scores of other science blogs out there that do not. If anything, the more controversial science blogs are the outliers, and the fact that the NYT author recommended the politically charged, climate-change denialist website Watts Up With That? as a good science blog illustrates their unfamiliarity with the blogging community. (A recommendation the author later apologized for, saying she was not a scientist and had never heard of climate-change denialism before.)

I am a little touchy about this because I do think blogs can play an important role in science communication. Editors, journalists, and others regularly watch blogs to check out new discoveries and find new writers—it is no surprise that after a number of bloggers left ScienceBlogs.com (including myself) other networks run by magazines and newspapers rushed to snatch up the free writers. More than that, though, the Darwinius controversy of last year is a perfect illustration of how blogs can correct misconceptions and hold scientists accountable. As I summarize in a paper just published in the journal Evolution: Education and Outreach, the science writer Carl Zimmer used his blog to dig into the PR hype surrounding the primate fossil and uncovered how a media company gained an unhealthy amount of control. Zimmer also brought to attention the fact that the authors of the description made two major errors; 1) they did not follow proper procedure to name the fossil, meaning that the Darwinius fossil was not officially named for nearly a week, and 2) that despite the heavy involvement of media companies the authors of the paper said they had no competing interests. Zimmer used his blog to expose and help resolve both these issues—a science blog influenced the scientific process.

Q: Through your Laelaps and Dinosaur Tracking blogs, you’ve covered it all—from the recent hullabaloo about the Triceratops being “demoted” as just an adolescent version of the Torosaurus to the discovery that female tigers pass down their territory to their daughters, and from the Ida/ Darwinius controversy to the latest fossil find (a crocodile with cat-like teeth!). How do stay on top of all the latest research? And where does the Laelaps name come from?

A: Even though I wish I could be better organized, I usually don’t schedule blog posts in advance. More often than not, I wake up in the morning with no idea what I am going to write about, and so I go searching for something that piques my interest. I comb through what has been in the news and riffle through various obscure journals looking for something intriguing that I haven’t heard about yet. I figure that if I am excited about something new, the better I will be able to turn that bit of research into a compelling story, and every now and then I explicitly pick some esoteric bit of natural history—such as the anatomical details of the extinct “bear dog” Amphicyon—to see if I can turn it into an example of a greater point or trend. (I picked this strategy up after reading Stephen Jay Gould’s essays. I love taking some weird bit of history or science and blowing it up into an exposition of something bigger.)

As for my blog’s name—depending upon who you ask, Laelaps might represent a dog of Greek mythology or a genus of mite, but to paleontologists it is the old name for one of the first predatory dinosaurs ever discovered and one of the victims of the 19th century “Bone Wars.” The bones of Laelaps were found in the Cretaceous-age marl of southern New Jersey and described by the famous paleontologist E.D. Cope in 1866. Along with the remains of the recently discovered Hadrosaurus (which was found nearby), the bones of Laelaps showed that at least some dinosaurs were bipedal and were far more like birds than lizards or crocodiles. It was a large claw found among the Laelaps remains that most impressed Cope, though, and he cast it as “the devourer and destroyer . . . of all . . . it could lay claws on.”

Unfortunately for Cope, though, the genus name Laelaps had already been used for a mite and so was unavailable for the dinosaur. In an embarrassing turn of events, Cope’s rival O.C. Marsh noticed this and pointed it out in a publication on a different dinosaur in 1877, coining his own name Dryptosaurus for Cope’s dinosaur. Cope already disliked Marsh, but now his rival had renamed his favorite dinosaur in a footnote! (Though, being a stubborn man, Cope continued to use the name Laelaps for the dinosaur for the rest of his career.)

Today we know that Dryptosaurus was a tyrannosauroid dinosaur, or a cousin of Tyrannosaurus rex with a lighter, more gracile build. A few scattered teeth and bone fragments of the dinosaur have been found since the time Cope described it, but no complete skeleton was ever turned up, and we are still in the dark as to what most of this dinosaur really looked like. Even so, I picked it for my blog’s name as it represented what I love to write about—fossils, the history of science, and the way old scientific discoveries are revised as more becomes known (not to mention that I have lived in New Jersey my entire life and have searched for Dryptosaurus bones in the fossil deposits of southwestern New Jersey).   

Q: What excites you the most about recent developments in evolutionary science? And how does modern paleontology differ from its image as a science devoted to digging up old bones and displaying them in museums?

A: While researching the book, I was surprised by how paleontology has transformed itself over the past thirty years or so. In the years after On the Origin of Species and through a significant part of the 20th century paleontology was considered to simply be the marriage of comparative anatomy with geology. Scientists went into the field, found fossils, described them, and sometimes put them on display or hypothesized about the lives of the animals the remains represented. Then, starting in the 1970’s (and really picking up in the last decade), paleontology brought in techniques and ideas from other biological sciences like development and genetics. Although often given short shrift in discussions of evolution and evolutionary theory, paleontology has become one of the most important of the evolutionary sciences through its synthesis of various modes of investigation. Now paleontologists can talk about what colors dinosaurs were, how living baleen whales retain genes from when their prehistoric ancestors had teeth, and how changes in developmental timing influenced human evolution (among other things). The field is changing rapidly, but as a colleague once told me, paleontologists are increasingly gaining the ability to answer some of the classic, seemingly unreachable questions in their field. It is a very exciting time for paleontology.

Q: This is your first book—what challenges did you face and what did you find to be the most rewarding?

A: Time was my most significant challenge. Every weekday I would wake up at 5:30 in the morning, spend nine hours at my day job, take care of chores when I got home, and then use whatever time I had left to write article proposals, blog posts, and the book. Written in Stone was mostly put together over many nights and weekends during the course of just a few months. It was difficult to try to rev up my momentum every day after work and then tear myself away from the computer, but I worked hard to make the most of my circumstances. 

Editing the manuscript was also an extremely difficult challenge, but it was a necessary discomfort that turned Written in Stone into a much better book. The initial draft was very long—running tens of thousands of words beyond the proposed length—and it could have been even longer still. I think I spent more time paring down the manuscript than I did writing it in the first place, but the somewhat painful process of tossing out some interesting tidbits kept the manuscript from wandering too far into fossil esoterica. 

Q: You have described yourself as “self-taught.” How has your fieldwork contributed to your education and do you ever see yourself entering the academic ranks?

A: I have taken a few college-level paleontology and paleoanthropology courses over the years, but much of what I have learned about evolution and the fossil record I have picked up from books and papers. Typically I would read a popular-audience book or general summary to get a broad understanding of a topic (such as the origin of mammals or the evolution of elephants) and then would start digging through technical papers to find out the latest information. I was smitten with science, and I devoured the literature at a rapid rate.

Books are a poor substitute for hands-on experience, though, and I love to get my hands dirty in the field. I still don’t get out quite as often as I would like, but just this summer I spent a week with the New Jersey State Museum searching for Late Cretaceous dinosaurs in Montana and Wyoming. Reading about fossil hunting and geology in a book is one thing—it’s quite another to try to read the clues of the landscape yourself as you search for scraps of bone. I didn’t find very much—outside of two tooth fragments from large, predatory dinosaurs, most of what I encountered was from bone fragments referred to as “Chunkosaurus”—but on my last day I did assist in the excavation of a large hadrosaur entombed in ironstone. The specimen was pretty badly beaten up, and the rock encasing it was extremely hard, but seeing the various bones sticking out of the rock made me wonder what species the animal was, what the environment was like when it died, how it had perished, and what had happened to its body after death. These are the kinds of questions that keep me coming back to paleontology. 

Q: Who are your favorite contemporary science writers? And what do you read for pleasure?

A: There are probably too many to count! Although he passed away eight years ago, I still regularly go back to the work of Stephen Jay Gould for inspiration—his essays motivated me to start learning more about the history of science in the first place. As for writers working now, Carl Zimmer and Ed Yong (the blogger behind Not Exactly Rocket Science) represent the best of what life science writing can be, although for neuroscience and primatology no one can beat the humorous prose of Robert Sapolsky. As for this year, though, I have tremendously enjoyed the books of many women science writers—Rebecca Skloot, Mary Roach, Maryn McKenna, and Deborah Blum have all put out excellent books which are some of my recent favorites (despite having nothing at all to do with evolution and fossils). 

Q: Do you imagine an ideal reader for this book? 

A: Anyone who wants to know how we have come to understand the life of the past and its connection to the present. Rather than make Written in Stone a comprehensive look at the entirety of life’s history, I wanted to pick evolutionary transitions (such as the origin of birds or our own species) that have fascinated both the public and scientists alike and explain how the history of discovery has altered our perspective on evolutionary history. Readers who are already interested in science, fossils, history, and evolution will find much to like about the book, but I think the ideal reader would be someone who has a lot of questions about evolution, what the fossil record has to say about it, and how we came to our present understanding. 

Q: Of the evolutionary transitions covered in your book, which is your favorite?

A: I think the chapter on the origin of whales was the most fun to write. It is just such an amazing transformation—about 370 million years ago the first vertebrates crawled out onto land, but then 53 million years ago the ancestors of whales went back into the sea. Fins to limbs to fins again! 

The changes whales underwent during their early evolution were far more significant than the slight modifications that distinguish us from our ape ancestors. During the first 10 million years of whale evolution the position of their nostrils changed, the density of their bones became altered to act as ballast, their spinal column became adapted to propelling them through the water, and their limbs were transformed into flippers. It is no wonder that naturalists looked at modern whales and couldn’t quite figure out what they had evolved from. All the creatures mentioned in the book fascinate me, but the origin of whales was the question that really captured my imagination. 

Q: What is your next major project?

A: I have a few things in the works right now. Outside of continuing to pitch stories about paleontology, evolution, and natural history to various periodicals, I am developing two new books—one on the controversy surrounding “Pleistocene Rewilding” (which involves releasing lions, elephants, camels, and other exotic species into North American game preserves to turn back the ecological clock 12,000 years) and the other on how new discoveries have drastically altered what we thought we knew about dinosaurs (or, roughly, how the “Dinosaur Renaissance” of the 1970s has given way to the “Dinosaur Enlightenment”). I am not sure which one I will get to first, but I hope to write them both in time. On top of that, I will be continuing work as a research associate at the New Jersey State Museum. My next project there will be the description of the skull of a 65 million year old crocodile with blunt, bullet-shaped teeth called Bottosaurus. 

