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The history of life on earth has been a history of interaction between living things and their surroundings.


—Rachel Carson






Fossil Hunting is by far the most fascinating of all sports. The hunter never knows what his bag will be, perhaps nothing, perhaps a creature never before seen by human eyes! The fossil hunter does not kill, he resurrects. And the result of his sport is to add to the sum of human pleasure and to the treasures of human knowledge.


—George Gaylord Simpson, 1934






A fed crow


Returns thirteen times


—Mongolian proverb














ABBREVIATIONS


AAPS Association of Applied Paleontological Sciences (commercial trade group)


AMNH American Museum of Natural History (New York City); occasionally referred to here as the “American Museum”


BLM Bureau of Land Management, a division of the U.S. Department of the Interior


CBP Customs and Border Protection, a division of the U.S. Department of Homeland Security


DOJ Department of Justice


FARA Foreign Agents Registration Act


FMNH Florida Museum of Natural History (Gainesville, Florida)


ICE Immigration and Customs Enforcement, a division of Homeland Security


IRI International Republican Institute


MPP Mongolian People’s Party (early 1920s)


MPRP Mongolian People’s Republic Party (starting in 1924)


MUST Mongolian University of Science and Technology


NHM Natural History Museum (London)


NMNH Smithsonian National Museum of Natural History (Washington, DC)


NPS National Park Service


OSCE Organization for Security and Co-operation in Europe


PRPA Paleontological Resources Preservation Act of 2009


SDNY Southern District of New York, a federal district court of the U.S. Department of Justice


SVP Society of Vertebrate Paleontology














AUTHOR’S NOTE


This is a work of nonfiction. No names have been changed, no information invented. My reporting began in 2009, but for the purposes of the book’s final form the immersive research occurred between 2012 and 2018. In the United States, I reported in Arizona, Connecticut, Florida, Georgia, Massachusetts, Montana, New Jersey, New York, Pennsylvania, South Dakota, Virginia, Washington, DC, and Wyoming. In Mongolia, I reported in the Gobi Desert, Töv Province, and Ulaanbaatar. In Canada, I reported in Edmonton, Alberta. In Europe, I reported in Munich, Germany, and in Charmouth, London, and Lyme Regis, England. The information that I gleaned from interviews with paleontologists, geologists, fossil dealers, preparators, collectors, museum curators, auctioneers, law enforcement, and various government agents may not appear in full here, yet these generous people’s insights informed the work. Written source material, some of it obtained through the Freedom of Information Act, included unclassified and declassified U.S. embassy cables and State Department reports, civil lawsuits, Department of Justice criminal case files and asset forfeiture records, library collections, news archives, peer-reviewed research papers, and county court documents. I also relied upon sources’ personal photos, videos, correspondence, and papers. Mongolian documents were translated by Mongolians unrelated to the Mongolian government or the T. bataar case.


Much of this book grew out of “Bones of Contention,” a piece that I wrote for The New Yorker in January 2013. There, as here, I tried to convey the nuances of the debate over who owns, or should be allowed to collect and own, natural history, and how that conflict may in turn affect a range of interests, including public policy, science, museums, and geopolitics. Various scenes I observed directly. For convenience, I occasionally interchange “dinosaur,” “fossil dinosaur,” and “skeleton”—writing that someone “bought a dinosaur” I of course refer to the extinct animal’s stony remains. Likewise, I occasionally use “bone” for “fossil,” having explained that fossilization yields rock. The title The Dinosaur Artist is not intended to refer exclusively to a leading subject of this book, Eric Prokopi, but rather also to dinosaurs’ unparalleled power to remain culturally, scientifically, and aesthetically relevant despite extinction, and to the long, crucial intersection between science and art. Some readers may also choose to infer the formal definition of the word: “a habitual practitioner, of a specified reprehensible activity.” When speaking, some scientists refer to natural history museums by their acronyms (“AMNH” instead of “the AMNH”); although “the AMNH” clangs in my ear, I use that construction for clarity. I’ve borrowed slivers of my own language from the original New Yorker piece and from a Smithsonian article I later wrote about the endangered takhi horse, a creature that was a divine thrill to see in person on the Mongolian steppe.














INTRODUCTION:  ORIGINS


In the summer of 2009, I came across a newspaper item about a Montana man convicted of stealing a dinosaur. The idea sounded preposterous. How was stealing a dinosaur even possible? And who would want to?


Nearly a decade earlier, this man, Nate Murphy, who led fossil-hunting tours in a geological signature in Montana called the Judith River Formation, had become well known for unveiling Leonardo, a late Cretaceous Brachylophosaurus and one of the best-preserved dinosaur skeletons ever found. A volunteer fossil hunter named Dan Stephenson had found the skeleton during one of Murphy’s excursions on a private ranch near the small town of Malta. The remains constituted the first sub-adult of its kind on record and, remarkably, still bore traces of “skin, scales, muscle, foot pads—and even his last meal in his stomach,” National Geographic reported. “To find one with so much external detail available, it’s like going from a horse and buggy to a steam combustion engine,” Murphy told the magazine. “It will advance our science a quantum leap.”


“Our science” was an intriguing phrase. Murphy wasn’t a trained scientist; he was an outdoorsman who had taught himself how to hunt fossils in the Cretaceous-bearing formations that run with photogenic accessibility through states like Wyoming, Utah, Montana, and South Dakota. He believed he had something to offer paleontology, and, presumably in pursuit of this idea, he had taken fossils that didn’t belong to him. (Not Leonardo; another dinosaur.) What at first appeared to be little more than a bizarre true-crime story became, to me, an absorbing question of our ongoing relationship with natural history, with the remnants of a world long gone.


We know which life-forms exist because we encounter them, but what came before? Answers can be found in rock. If you’ve ever picked up a shark tooth or a leaf-imprinted stone, you were holding a fossil—a time portal, a clue. By definition, fossils are prehistoric organic remains preserved in the earth’s crust by natural causes. If you, yourself, would like to become a fossil, a specific chain of events must occur. Your corpse must not be eaten or scattered by scavengers, or destroyed by other ruinous forces like weather and running water. You must be buried quickly in sediments or sand: metamorphic and igneous rock, which form under conditions too superheated and volatile to preserve much of anything, are no good at making fossils, but sedimentary rock—limestone, sandstone—proves an excellent tomb. Your soft tissues and organs will decompose, but unless they’re obliterated by the planet’s incessant chemical and tectonic motions, the hard bits—teeth and bone—will remain. These will be infiltrated by groundwater and will mineralize according to whatever elements exist in the patch of earth that has become your grave—eventually, you may become part crystal or iron. Then, to even start to be scientifically useful, you must be discovered.


Good luck with all that. It’s been estimated that less than one percent of the animal species that ever lived became fossils.


While the process is rare, the product is ubiquitous, at least regarding some species. But which fossils are important to science and how should they be protected? Paleontologists have one answer, commercial fossil dealers another, and they’ve been fighting about it for generations.


As the only record of life on Earth, fossils hold the key to understanding the history of the planet and its potential future. Studying them, scientists can better monitor pressing issues such as mass extinction and climate change; hunting, collecting, or viewing them, anyone may feel connected to both the universe’s infinite mystery and Earth’s tangible past. To see the dinosaur bone beds of the Liaoning province of northeastern China is to see a landscape that 120 million years ago featured lush lakes and forests in the shadow of active volcanoes. To encounter Glossopteris imprints—an extinct seed fern found in South America, Africa, Australia, and Antarctica—is to witness evidence that those continents once existed as a single landmass. To hold a Kansas clam is to touch a relic of the Western Interior Seaway, which for roughly 20 million years bisected North America, overlaying what are now North Dakota, Wyoming, Colorado, Texas, Louisiana, Mississippi, and Florida, along with parts of fourteen other states and swaths of Canada and Mexico.


Fossils are found in every part of the world, and so are fossil collectors, who are legion. Collectors spend significant chunks of their lives hunting for fossils, researching fossils, buying fossils, displaying fossils, trading fossils, visiting fossils in museums, and talking—and talking and talking—about them. Fossil enthusiasts are as obsessed a segment of natural history lovers as ever existed. “I have been in people’s houses where every possible inch of their home is covered in fossils,” the vertebrate paleontologist Mark Norell, of the American Museum of Natural History, once said. “Even the dishwasher has trilobites in it.”


This, minus the dishwasher, has been going on for millennia. As humans collected the remains of one life form after another, naturalists built an inventory of the planet’s former inhabitants. That inventory today is known as the fossil record, a compendium that is postulated, debated, and revised by paleontologists through peer-reviewed research, providing a portrait of lost time. Without fossils, an understanding of the earth’s formation and history would not be possible. Without fossils, we would not know Earth’s age: 4.6 billion years. We would not know when certain creatures lived, when they died out, how they looked, what they ate. Without fossils, natural history museums might not exist. The geologic time scale would not exist because knowledge of the earth’s stratigraphy, or layers, would not exist. We would not know that the continents were not always where they are now, and that Earth’s shifting, sliding plates rearrange land and sea. We would not know the climate has warmed and cooled and is changing still. We would not know that five mass extinctions have occurred and that we’re in the sixth one now. We would have no idea of any ice age. Without fossils, we would not know that birds evolved from dinosaurs; or that Earth was already billions of years old before flowering plants appeared; or that sea creatures transitioned to life on land and primates to creatures that crafted tools, grew crops, and started wars. We would not know that rhinos once lived in Florida and sharks swam around the Midwest. We would not know that stegosaurs lived millions of years before T. rex, an animal that, in geologic time, is closer to human beings than to the first of its kind.


The earth’s layers are finite: each has a beginning, middle, and end, like tiramisu, wherein ladyfingers meet mascarpone. The most recent layers hold mammals, fishes, and birds not terribly different from those that  are alive today, but the further back one goes, the more fantastical some of the creatures. The fossil record shows that life began with microscopic organisms and flourished to the unthinkably gargantuan animals of the Mesozoic, a 160-million-year era that ended some 65.5 million years ago. In the Age of Reptiles, dinosaurs crashed through forests, terrorized prey, zipped around like overstimulated roadrunners, and lub-lubbed along, looking for something leafy to eat and trying to avoid being eaten. Their remains continually surface as weather, erosion, and civilization peel the planet layer by layer.


Fossils are the single most important clue to understanding how the planet evolved, yet attitudes toward their protection vary from continent to continent, and from state to state. The United States, a particularly fossil-rich country, is unusual: policymakers have had no desire to mess with private-property laws, so it remains true that if you find fossils on your own land, or on private property where you have permission to collect, they are yours to keep or sell or ignore or destroy, no matter what or how scientifically important the specimen may be.


Three primary groups of people seek and covet fossils: paleontologists, collectors, and commercial hunters. Paleontologists hone their expertise through undergraduate, graduate, and doctoral courses that immerse them in geology, evolutionary biology, zoology, computer science, statistical analysis, ecology, chemistry, climatology, and other maths and sciences. They pursue specialties in areas like paleobotany (fossil plants), invertebrate paleontology (animals without backbones, like mussels and corals), micropaleontology (requires a microscope), and vertebrates (backbones). Paleontologists tend to work in academia and museums, publishing their research in peer-reviewed scientific journals such as Geology and the Journal of Vertebrate Paleontology. Scientists believe it crucial to protect certain types of fossils by banning their trade. Commercial dealers, on the other hand, hunt, sell, and buy fossils, at trade shows, in privately owned natural history shops, and online. It is entirely legal to sell some fossils and illegal to sell others, and it’s often been hard for consumers to know the difference. Many dealers grew up hunting fossils and might have studied natural sciences in college if they’d had the chance. Most are self-taught. Many are libertarians and believe they should be able to do whatever they want as long as they’re not hurting anybody. Many loathe government regulations and feel entitled to fossils, taking the view that the earth belongs to everyone. Most fossil dealers feel that by collecting and selling fossils they’re rescuing materials that otherwise would erode, and that their industry provides a valuable service by supplying classrooms and collectors and, in some cases, museums, and by encouraging widespread interest in the natural world. Commercial hunters take pride in selling to museums, but they also court wealthy, private collectors. Successful dealers can make a living in fossils, though it is rarely a get-rich game, since so much of the profit folds back into the hunt. Overseas museums, especially those proliferating in China, Japan, and the Middle East, have no problem buying commercially while public museums in the United States—those supported by tax dollars—tend not to shop the market, preferring to collect their own materials under scientific conditions. While both a commercial hunter and a paleontologist may also be a collector, no reputable paleontologist is a dealer: paleontologists do not sell fossils for much the same reason hematologists don’t peddle vials of blood. Fossils are the data, it’s been said.


A fossil’s contextual information is as important as the fossil itself. Extracting a fossil minus that correlating data has been compared to removing a corpse from the scene of a homicide without noting, say, the presence of shell casings or biological evidence like semen and blood. Approximate cause and time of death may be inferred, but a fossil alone cannot tell the whole story; in fact, the whole story can never be told, at least not without a time machine. But the story starts to come together through the analysis of details like the circumstances of fossilization (called taphonomy), the presence of other fossil animals and plants, and stratigraphy, which helps paleontologists understand when the animal lived and died. The enormous femurs found protruding from the Big Bone Lick bogs of Kentucky (as happened in the 1700s) tell one story; the large three-toed footprints found sans bones in the Connecticut River Valley of Massachusetts (as happened in the 1800s) tell another.


For decades the federal government debated whether and how to regulate fossil collecting, particularly regarding vertebrates, which are less common than invertebrates. The most extreme-minded paleontologists have long wanted a ban on commercial collecting, but commercial hunters organized against the idea. They defended their trade, and paleontologists defended the objects fundamental to their science.


Despite experience and field expertise, dealers who call themselves “commercial paleontologists” are not in fact paleontologists. Paleontology would not exist without them, though. The science started at the hands of natural history lovers—started long before the words science and paleontology even existed—and became perhaps the only discipline with a commercial aspect that simultaneously infuriates scientists and claims a legitimate role in the pantheon of discovery. The work of commercial hunters has allowed paleontologists some of their biggest breakthroughs and museums their most stunning displays. Museum visitors may not realize they’re often looking at specimens discovered not by scientists but rather by lay people like themselves. A California boy named Harley Garbani became obsessed with fossils in the 1930s, after finding part of a camel femur while following in the tracks of his father’s plow. He became a plumber but went on to find extraordinary, tiny fossils by crawling on his hands and knees in “cheaters” (jewelers’ goggles), plus the first significant Triceratops skeleton in over half a century and a T. rex skeleton so good it would take years for someone to come across a better one. By the time Garbani died, in 2011, he had collected for the Natural History Museum of Los Angeles County and the University of California–Berkeley’s Museum of Paleontology. Lowell Dingus, an American Museum of Natural History (AMNH) paleontologist who knew Garbani while in grad school at Berkeley, called him “among the greatest fossil collectors that ever lived and the greatest one that I have ever known and worked with.”


A more recent collector was Stan Sacrison, an electrician and plumber from Harding County, South Dakota, the self-declared “T. rex Capital of the World.” In the 1980s and ’90s, Sacrison found such notable rex specimens that with each new discovery his twin brother, Steve, a part-time gravedigger and equally gifted fossil hunter, carved notches into the handle of his Bobcat earthmover. Discovering even one or part of one T. rex was a feat, given that fewer than fifteen had been unearthed. The Sacrison twins, who lived in the tiny town of Buffalo, had grown up near fossil beds and were taken with the hunt. They had learned that it was smart to search after a big storm or a spring thaw because weather and erosion unwrap gifts of bone. They had familiarized themselves with geology, knowing it’s as pointless to search for mastodon in rock formations 100 million years old as it is to look for Vulcanodon in sediments laid down during the Pleistocene.


Another name to remember is Kathy Wankel. When the Smithsonian National Museum of Natural History (NMNH) unveils its new hall of dinosaurs in 2019, after a five-year, $48 million renovation, it will feature, for the first time, its own Tyrannosaurus rex, courtesy of Wankel, a Montana rancher who in 1988 found the skeleton now known as “The Nation’s T. rex.” The specimen is considered important partly because it includes the first complete T. rex forelimb known to science.


Despite amateurs’ contributions, science and commerce developed stark opposing arguments:




Commerce: overregulation destroys the public’s interest in the natural world.


Science: commodification compromises our evolving understanding of the planet.


Commerce: science doesn’t need hundreds or even dozens of specimens of one species.


Science: multiple specimens elucidate an organism and its environment over time.


Commerce: private collectors wind up donating their stuff to museums anyway.


Science: specimens collected under nonscientific conditions are worthless to research.


Commerce: most museum fossils land in storage, never to be studied.


Science: stored fossils have generated profound advances decades after their discovery.


Commerce: scientists are stingy and elitist, with their snooty PhDs.


Science: commercial hunters are destructive and greedy.





Such were the contours of a seemingly intractable conflict. “Whether or not it’s okay to sell and buy fossils is a matter of debate on scientific and ethical grounds, with analytical rigor and professional honesty squaring off against free enterprise,” the paleontologists Kenshu Shimada and Philip Currie and their colleagues wrote in Palaeontologia Electronica. They called “the battle against heightened commercialization” of fossils “the greatest challenge to paleontology of the 21st century.”


On both sides, the disagreement struck people as a shame, because scientists and commercial hunters at least were united in their love of one thing: fossils. If only more people would take a sincere interest in “rocks that can talk to you,” the paleobotanist Kirk Johnson, head of the Smithsonian’s NMNH, once told me. “The fact that our planet buries its dead is an amazing thing. The fact that you can read the history of the planet in fossils is profoundly cool. A smart kid can find a fossil and tell you what happened to the planet 4 billion years ago. We finally figured out how the planet works, and we did it through fossils.”


If the confessed dinosaur thief Nate Murphy became an emblem of the tension between science and commerce, he didn’t reign for long. In the spring of 2012, a case emerged that surpassed all others in its international scope and labyrinthine particulars, touching on collectors, smuggling, marriage, democracy, poverty, artistry, museums, mining, Hollywood, Russia, China, criminal justice, presidential politics, explorers, Mongolian culture, the auction industry, and the history of science. This book is that untold story.
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CHAPTER 1


“SUPERB TYRANNOSAURUS SKELETON”


ON THE LAST DAY OF HIS OLD LIFE, THE DINOSAUR HUNTER went to the beach. This was Florida—Atlantic side, not Gulf. An overcast Sunday morning: the twentieth day of the fifth month of the two thousand and twelfth year CE. Eric Prokopi was thirty-eight. His daughter, Rivers, was turning three. Eric and his wife, Amanda, lugged a carload of party gear from their home in Gainesville across the upper peninsula, to St. Augustine, a sixteenth-century city named for a fourth-century theologian who, as a boy, stole pears off a tree simply because it was forbidden, later writing, “Foul was the evil and I loved it.”


The Prokopis drove straight onto the foreshore, as is done in that town, and set up on the sand. The previous year’s party theme had been Pirates & Princesses. Eric, a tall, muscular ex-swimmer, had dressed in a frilly pink frock and tiara, accessorized with the black wraparound sunglasses of a mercenary. This year’s theme was Little Mermaid. Invitations pictured the birthday girl, a brown-eyed towhead with a heart-shaped face, wearing a finned tail and a platinum wig whose synthetic waves cascaded down her back. Now she had on a shimmering green skirt and a purple plastic crown, to which Amanda had affixed a dried starfish from the burgeoning inventory of her new interior decorating business, Everything Earth. Rivers’s brother, Greyson, two years older, wore a long-sleeved black swim shirt printed with the outline of a great white shark, and wraparound shades like his dad’s. All the essential elements were soon in place: tent, tables, sunscreen, cupcakes. A clear-acrylic cooler dispensed cerulean Hawaiian Punch. A watermelon, cut in the shape of an open-mouthed shark, offered a gullet full of gummy fish that glowed like sunlit rubies.


Every few minutes, Eric stepped away to pace the sand with his Blackberry to his ear, increasingly anxious about the news from New York. He should have felt relaxed by the break of the surf and the opportunity to search the shoreline for washed-up treasure, as he had loved to do since childhood, but to be distracted and stressed was to miss these pleasures even while enacting them.


The competing tensions, years in accrual, were beginning to show on his body. His eyes, brown as acorns, were bracketed by deepening crow’s-feet. His right eye had developed an inflamed twitch. His dark hair sprouted silver like crabgrass after a dense rain. His enormous hands—bratwurst fingers, saucer palms—were callused and nicked. Amanda told friends that Eric worked so hard, she practically had to prop him up to make him eat. The kids barely saw him anymore. Until recently he had never been a drinker, but now he needed the dulling effect of at least one vodka cocktail before he could sleep. When working on big projects he might come to bed at four in the morning or not all.


Late at night, Amanda could step to a rear window of their house, Serenola, and look out at the huge prefabricated workshop they had recently installed in the backyard—the recent shift in Eric’s vocation required more space. The shop, 5,000 square feet, with four bays and a pitched roof, stood beyond the swimming pool where the elegant landscaping gave way to the wild rear acres of the property, in a part of southwest Gainesville that developers hadn’t yet managed to ruin. Without close neighbors, Eric could work as noisily and late as necessary, the night vibrating with the high whine of his air scribe. Well into the hours of ambient frog song, Amanda could see the lights burning, sparks shooting off the welder.


Eric’s company was called Florida Fossils. He hunted, restored, bought, and sold the remains of prehistoric creatures, mostly shark teeth and Ice Age mammals like giant ground sloths. Several times a year he hosted a sales booth at the world’s largest natural history shows—Tucson, Denver, Munich—and also attended ones like Sainte-Marie-aux-Mines, France. Otherwise he sold fossils by email blast and on eBay, or to private clients. Amanda described the lifestyle to her skeptical mother as feast or famine: “Before a big piece sells, it’s famine. Then you sell it, and it’s feast; you pay all your people and you pay your bills, and you have money left over to reinvest. It’s no different from buying property to develop.”


Recently, the trade had opened up in a way that natural history dealers found promising and paleontologists found troubling. Venerable fine-art auction houses now offered fossils with the kind of upscale presentation afforded old master paintings or Chippendale desks. The auctions often attracted overseas museums as buyers, along with private collectors who realized they could own the kind of specimens found in institutions like the Smithsonian in Washington, DC, or the American Museum of Natural History in New York. A collector with enough disposable income and square footage could more or less start his or her own museum.


The most popular collectibles were the ones you could put on a shelf as a conversation piece, like meteorites and mammal skulls. Dinosaurs transcended everything, though. Dinosaurs fascinated children and adults alike for their size and variety alone: fleet little deadly winged carnivores capable of taking down beasts twice their size; peace-loving, plant-eating behemoths; apex predators that ravaged their way to the top of the food chain. Dinosaurs claimed universal name recognition: Tyrannosaurus rex is the one species whose name everyone gets right, the vertebrate paleontologist Thomas Holtz liked to say. Dinosaurs symbolized both  catastrophic death and robust life: by human standards, they were far more successful. Dinosaurs dominated Earth for 166 million years, fell to a mass die-off, then enjoyed a cultural comeback—66 million years later. (Almost all of them went extinct, that is; we’ve still got birds.) “Dinosaurs are the gateway to science, which is the gateway to technology, which is the gateway to the future,” the paleobotanist Kirk Johnson, head of the Smithsonian National Museum of Natural History, once said. A kid who spends her childhood engrossed in Stegosaurus might grow up to study oceans, algorithms, epidemics, algae, volcanoes, black holes, bacteria, bees, brains, sex, weather, sleep. “Seriously, if we don’t start thinking about how we view this planet from a science-and-tech standpoint, we’re cooked,” he said. “The fact that we can’t have a science debate with the presidential debate, and the fact that half the people in this country think the earth is only six thousand years old and that dinosaur bones are a hoax—it’s tied to the fact that we have crap science education. And you don’t take science education unless certain things interest you. And it just so happens that all kids care about dinosaurs.”


Eric’s casual interest in dinosaurs started in childhood, but lately he’d incorporated them into his business. He had sold two enormous tyrannosaurid skulls back to back, both to major movie stars, for more money than he’d ever made, at one time, in his life. The sales suggested that he had found a thread of the trade that might provide for his family for years to come. As he celebrated his daughter’s birthday at the beach, he had a whole skeleton on offer in Manhattan, expected to fetch millions of dollars through Heritage Auctions, a company based in Dallas.


The skeleton was that of Tarbosaurus bataar, or T. bataar (buh-TAR), the Asian cousin and near twin of Tyrannosaurus rex, the most famous creature that ever existed. Both lived in the late Cretaceous period, over 65 million years ago. This particular animal never reached maturity yet stood 8 feet tall and 24 feet long when it died. Its bite was devastating, if it matched that of T. rex, whose prey’s bones “likely exploded.” Over millennia the remains of this particular T. bataar had mineralized to a distinctively lovely shade of sand. Eric had consigned the skeleton to Heritage with a business partner, Chris Moore, a veteran fossil hunter who lived on the Jurassic Coast of England. The sale had been advertised and featured in the news for weeks. “SUPERB TYRANNOSAURUS SKELETON,” read the description in Heritage’s catalog, referring to the species’s original, sexier taxonomic classification. Prospective bidders could see the front end of the dinosaur on the back cover of the catalog, then open to page 92, unfurl the centerfold, and take in the whole skeleton, which stood elegantly lit against a deep-blue background. T. bataar “ruled” the “ancient floodplains that are today’s Gobi Desert,” read the sales text. The “incredible, complete skeleton” had been “painstakingly excavated and prepared.” The teeth were a “warm, woody brown.” The dinosaur was simply “delightful.”


While Eric knew that paleontologists considered commercial fossil dealers like him venal and destructive—and in this case, it would be revealed, criminal—he had creation, not devastation, in mind. He was in it for the pleasure of hunting—and, yes, for the pleasure of a livelihood—yet also saw himself as a valuable part of the long tradition of preserving prehistory. Like every other commercial hunter, he felt he was salvaging materials that otherwise would weather out once they met air. The real crime, in his opinion, was letting fossils go to waste. His mounts from the Pleistocene epoch, the most recent ice age, stood in natural history museums from Charleston to Shanghai, and he envisioned spending the rest of his life making more finds worthy of museums. Even before he met Amanda, Eric had imagined getting married, having children, and one day taking his family on a sort of international tour of his reconstructions: standing before a looming skeleton, he would explain to his kids how the animal’s remains had lain entombed for many millions of years longer than humans could fathom, and how the forces of erosion and civilization continually pushed fossils to the earth’s surface. To him, self-referential talk sounded like showing off, but, if asked, he would explain how he had prepared the bones before reassembling and mounting them like a 3-D puzzle, standing the creature on its feet again for the first time since it last breathed.


Heritage estimated the T. bataar would fetch between $950,000 and $1.5 million, though Eric and the auctioneers suspected it would sell for more. Such a large, fine tyrannosaurid hadn’t been to auction since 1997, when Tyrannosaurus Sue, a magnificent South Dakota T. rex, sold for $8.36 million via Sotheby’s. A major sale would generate enough income to pull Eric out of a quicksand of his own making, and until roughly seventy-two hours earlier, nothing had appeared to stand in his way.


Earlier in the week, Bolortsetseg Minjin was having lunch near the American Museum of Natural History, on the Upper West Side of New York, when she overheard a news broadcast about the auction. A Mongolian paleontologist in her early forties, Bolor had spent most of her adult life in the United States. She lived in Port Washington, on the north shore of Long Island, with her American husband and their young daughter, whose name was the Mongolian word for “rainbow.”


Bolor stood five feet one-ish, though who really knew; she resisted talking in many specifics about herself. Her hair was a shiny black bob. On formal occasions she wore makeup and a bright silk deel—the traditional Mongolian tunic, a sash at the waist—but usually preferred casual clothes like jeans or capris and Merrell trekkers, with T-shirts that acclaimed girls in science and slogans like “Life Is Good.” Her pendant earrings were simple azure stones, a color that in Mongolia symbolizes the eternal blue sky. Friendly but wary, Bolor spoke in a low, measured voice, her dark eyes narrowing when she was suspicious and crinkling at the corners when she smiled. Her English, in which she had become fluent after arriving in America, was excellent and softly accented—Wee-oh-ming for Wyoming, gommint for government.


Bolor grew up in 1970s Ulaanbaatar, aka “UB,” the capital of Mongolia, in the north-central part of the country. She came of age in the ’80s, in the last days of the country’s long run as a Soviet satellite state. She lived with her parents and siblings in an apartment complex west of Sukhbaatar Square, the city’s main plaza, home to the imposing Government House and the crypts and statues of Communist heroes. Her father, Chuluun Minjin, a geologist who had trained in Russia like his peers, taught paleontology at the Mongolian University of Science and Technology (MUST) and worked on fossil invertebrates. As a child, Bolor wasn’t allowed on his Gobi Desert expeditions—going out in the field was man’s work, her mother told her—but she looked forward to seeing the rocks her dad brought home in his backpack. One day he showed her a piece of coral. Corals are marine life, and it fascinated Bolor to think of her vast country, landlocked between the gargantuan nations of Russia to the north and China everywhere else, as the onetime home of a sea.


The Gobi’s most stunning creatures were the dinosaurs that had lived in the area in diverse abundance and whose remains lay preserved with unusual clarity in the largely undisturbed desert. Bolor knew about them only because her father had told her. Western kids had plenty of access to information about dinosaurs: American children in particular could participate in museum-supervised digs, watch fossil preparators work in museum labs, enjoy interactive exhibits, join nature clubs, and then go home and lose themselves in dinosaur toys, books, puzzles, and TV shows. At places like Dinosaur National Monument in Utah, they could see more than a thousand Jurassic bones still embedded in the protected cliff face of a former Carnegie Museum of Natural History quarry. On the trails at Badlands National Park in South Dakota, they could see the remains of late Eocene and Oligocene mammals poking right out of the dirt. But despite Mongolia’s importance as “the largest dinosaur fossil reservoir in the world,” paleontology was, as Bolor put it, “no place for kids.” Once you left the forlorn Natural History Museum in downtown Ulaanbaatar, there was “basically no source of information where you can learn more about these exciting, interesting animals.”


On Bolor’s birthday her father liked to entertain her and her friends with slideshows about dinosaurs, and in his classroom he allowed her to examine the plastic models and fossils he used to teach paleontology. Later, as Bolor pursued a geology degree at MUST, her father formally became her professor and then her graduate adviser. When she decided to work on vertebrates he told her, “Oh, it’s so hard to do vertebrates—you have to know anatomy.” Bolor committed to invertebrates, but found someone to tutor her in vertebrate anatomy anyway. She was still in school in 1990 when the American Museum of Natural History (AMNH) returned to the Gobi after over sixty years of banishment. Minjin, as everyone called Bolor’s dad, signed on to the museum’s historic joint expedition with the Mongolian Academy of Sciences. When he asked the Mongolian side’s leaders for a spot for his daughter, they said she could come if she could cook. Bolor couldn’t boil water; but she accepted. Then, once in the field, she spent her time hunting fossils, telling the others, “I’m a paleontologist. I’m supposed to be doing whatever it is the paleontologists are doing.”


The AMNH connection led to a short-term slot as a visiting scientist in the museum’s department of vertebrate paleontology. Bolor’s first view of America was New York: she moved from a vast country of barely two million people to a dense city of over seven million. After finishing her master’s degree in Mongolia in 1997, she returned to Manhattan to pursue a PhD in the joint AMNH program with the City University of New York, becoming the first Mongolian paleontologist educated in the West.


By now, in the late spring of 2012, Bolor had been out of school for years, working on her own projects. Her advanced training was in multituberculates, the wee mammals that lived in the cracks and shadows of the late Cretaceous and survived the fifth extinction, but her other interest was dinosaurs. It amazed her that some of paleontology’s most glorious discoveries had been made in Mongolia yet even the nomads who lived within walking distance of the Gobi bone beds had no idea. Bolor could walk down the street in Ulaanbaatar and not meet five people who could name a single Mongolian dinosaur—not Velociraptor, Oviraptor, Protoceratops, Psittacosaurus, Alioramus, or Therizinosaurus. For years, she had been trying to raise awareness in her country and beyond of the importance of Gobi fossils. She wanted to draw more of Mongolia’s most promising students toward paleontology instead of the usual choices, like engineering or mining. Mongolian paleontologists should be leading the way on research involving Mongolian materials, she liked to say; in her opinion, Mongolian paleontologists ceded too much authority to foreign scientists who had built their careers on Gobi fossils and given too little in return.


Lately, she had been worried about poachers, who had been hitting Gobi dinosaur sites with increasing frequency. The difference between a fossil poacher and a fossil hunter is the same as the difference between a poacher and a hunter of wildlife—one respects boundaries, and the other doesn’t. A wildlife poacher may take twice as many deer as the law allows; a fossil poacher may take bones from lands where private collection is forbidden, like federal property in the United States, or countries that ban the trade. Modern thieves go after fossils using tools as basic as a shovel and as high-tech as helicopters and Google Earth. Geology and geography altogether provide favorable conditions: dinosaurs tend to be found in vast, remote, underpopulated, undeveloped places like badlands and deserts, which are difficult to police. Poachers count on the fact that a fossil’s origin becomes nearly impossible to trace once it’s collected—until scientists perfect matchmaking technology for trace earth elements, it’s unlikely that anyone will be able to connect a fossil to a particular hole in the ground with unimpeachable certainty. Mongolian law forbids the trade: by law, fossils are the property of the state. Yet illicit Gobi Desert dinosaurs were being sold on the open market. The paleontologist Philip Currie, Canada’s eminent tyrannosaur expert and then president of the Society of Vertebrate Paleontology, had started documenting the number of savaged T. bataar sites alone and had counted nearly a hundred since 2000.


Bolor had been trying to get Mongolian government leaders to do something about dinosaur poaching, but politicians couldn’t have been less interested. Recently, though, she had made an ally, Oyungerel “Oyuna” Tsedevdamba, a women’s rights activist and aide to President Tsakhia Elbegdorj, who was finishing his first term in office. On the day that Bolor overheard the news about the Heritage auction, she listened closely. “Tyrannosaur” was a North American species, but “bataar”—that was her language. The word meant “hero.” Convinced that Heritage was selling a black-market Mongolian dinosaur, Bolor emailed Oyuna.


Thursday night in New York is Friday morning in Ulaanbaatar, a city of 1.2 million people. Oyuna was getting ready for work at her townhouse in Zaisan, an upscale district south of the city center. She had been busy recruiting women to run for public office—the election for parliament was weeks away—and was just about to check her email when her husband, Jeffrey Falt, a semiretired American lawyer, sprinted downstairs in his bathrobe to tell Oyuna about the auction he’d just read about online. Bolor’s email underscored the urgency. Oyuna wrote her, Do everything you can to stop the auction, and suggested that Bolor and other paleontologists contact Heritage with questions: Who was the seller? How had the dinosaur been acquired? Bolor was already on it, having quickly emailed a former AMNH colleague, Dr. Mark Norell.


Norell, a vertebrate paleontologist in his mid-fifties, was busy packing for the Gobi. Compact and wiry, with distinctive round eyeglasses and wild, silver hair, he wore skinny khakis and dark linen shirts and, on his right wrist, several slender silver bracelets. He looked like he ought to be slinging a Fender Stratocaster instead of a geologic hammer.


Norell grew up in Los Angeles, where his elementary school had allowed him to substitute science class with weekend visits to the Natural History Museum of Los Angeles County. Despite career flirtations with molecular biology and law school, he ultimately pursued paleontology, though he considered the discipline a bit “lightweight,” once explaining, “There’s no mathematics, there’s no proofs, there’s no empiricism at all.” Happily, that was changing. “We approach things more empirically than before,” he said. “It’s much more biological.”


Norell didn’t like dinosaurs as an animal—a lot of paleontologists don’t. Yet he liked dinosaur science. To him, being a scientist was all about asking the right questions. He liked thinking about the creativity of science, about “how we come up with ideas.” Hired at the American Museum of Natural History in August 1989, he was in the Gobi Desert by the summer of 1990, helping lead the first U.S. team allowed passage since the 1920s.


Now Norell was the chairman and curator of the museum’s paleontology division. He had returned to Mongolia every summer except for the year his daughter was born. His crew was known to “go feral” out there, spending shower-free weeks hunting and excavating fossils all day and relaxing at night, enjoying the excellent food, beer, and wine they’d brought in bulk. Norell remembered an early tag-along journalist who imagined such an expedition would be good for him. He’d lose weight! Quit smoking! He’d spend serene lantern-lit nights reading in his tent. The experience turned out to be more akin to “touring with the Stones.” Norell knew it was “important to have a good time.” Such a good time, in fact, that he usually stopped in Beijing on his way home for a total-body exfoliation. Just recently, doctors had found an old beer-can tab stuck in his throat, accumulating scar tissue.


When not in the field Norell worked out of a light-infused museum office at the top of the granite turret that had overlooked Central Park since the late 1800s. The spiritual centerpiece of his lofty space was an antique desk that had once belonged to Barnum Brown, the discoverer of T. rex. Otherwise there were iMacs and fresh orchids, and, currently, half-packed duffel bags containing packages of quinoa earmarked for the Gobi. Curatorial cabinets held small, fine-boned Mongolian and Chinese skeletons Norell had been studying in his decades-long effort to better understand feathered dinosaurs. These were the kinds of bones that had been showing up on the commercial market, even though it was illegal to buy and sell fossils in both countries. Poachers were “clobbering” dinosaur sites in the Gobi, which straddles the Mongolia–China border. Materials often turned up online and at Tucson, the sprawling gem, mineral, and fossil show that, for two weeks every February, attracts an influx of fifty-five thousand people. Norell admired collectors’ enthusiasm as long as they honored boundaries, and most of them did. “I’m not one of the people who are of the opinion that only scientists are entitled to fossils—there are a lot of legitimate, conscientious dealers out there,” he once said. “My big thing is, you need to obey the laws, as far as what can be trafficked country to country.” But international regulations varied widely, shifted often, and were usually unavailable in English, and certain hunters took advantage of the confusion by exploiting the legally untested gray areas; they had created “almost a Silk Road of dinosaur-dealing.”


Best he could, Norell kept an eye on the trade. Auction catalogs piled up in his office, and he regularly attended the Tucson show, where dealers might sell dubious fossils in back rooms or right out in the open. Walking around, he could tell instantly which materials were hot. Dinosaur bones from Argentina were, by definition, hot. Chinese dinosaurs, hot. Brazil, hot. A lot of Moroccan stuff, also hot. In Canada, fossil vertebrates belonged to the crown, so if you saw, say, Gorgosaurus bones from the Red Deer badlands of Alberta: hot.


If there was one country’s fossil laws Norell knew better than most, it was Mongolia’s, after having spent so much of his career there. So when he saw Heritage offering the T. bataar skeleton, he clocked the specimen’s illegitimacy with a glance.


Individual Gobi bones and skulls had long been sold at market, to paleontologists’ impotent fury, but Norell had never seen anyone with the audacity to put up a large, mounted, museum-quality skeleton. At least four other items in the Heritage lineup appeared to be Mongolian, too, including the skull of Saichania, a hulking late Cretaceous herbivore with a tail-club and an armored head that, in fossil form, resembled an ornamental mask. The sales descriptions included direct references to the Gobi and vague ones to “Central Asia,” which, in the dodgier quarters of the fossil trade, was often code for China and Mongolia. Now, in his letter to Heritage, Norell asserted the T. bataar and Saichania specimens “were clearly excavated in Mongolia as this is the only locality in the world where these dinosaurs are known.” He added, “There is no legal mechanism (nor has there been for over 50 years) to remove vertebrate fossil material from Mongolia. These specimens are the patrimony of the Mongolian people and should be in a museum in Mongolia.” In her own letter, Bolor Minjin wrote, “The auctioning of such specimens fuels the illegal fossil trade and must be stopped.” Politely, she asked how Heritage, a thirty-six-year-old company founded by a pair of rare-coin collectors, happened to have acquired a Mongolian dinosaur in the first place.


The species name was clue enough that the skeleton was Mongolian, but the bones themselves were the best evidence. To be sure of their facts, Norell and Bolor went to the auction preview to see the specimen in person.


The auction was scheduled for two p.m. Sunday, on West 22nd Street in Chelsea, in a converted warehouse formerly occupied by the Dia Art Foundation, an organization created in the 1970s to help artists produce projects that “might not otherwise be realized because of scale or scope.” Scale and scope were what Norell and Bolor found. A space that once showcased work by modernists now held nearly two hundred objects billions of years in the making. The minerals and gemstones glowed flamingo pink, canary yellow, Prince purple. Rare quartzes and crystals resembled wayward Lord of the Rings props. A pair of insects in amber told a beautiful story of terrible timing: the bugs died in coitus, forever captured in fossil tree resin, a preservative so clear and golden the couple appeared to be floating in hardened honey or a nice autumnal ale. Each lot wasn’t just fascinating to look at; it represented a moment in planetary history and geological process. A “boulder” of gold signified molten rock that flowed, cooled, solidified. A giant frond and stingray, imprinted in limestone, showed that palm trees and sea creatures existed some 50 million years ago in what is now Wyoming. The descriptions borrowed from the scientific lexicon, their curious names evoking a cross between hard-candy confections and bicycle parts—rutilated quartz, fluorescent scheelite, spinel twin. David Herskowitz, the natural history broker who had organized this, Heritage’s first auction dedicated exclusively to natural history, had curated the pieces himself.


The most arresting sight in the showroom loomed behind security ropes: Lot 49135, the “crown jewel,” T. bataar. With its arms out and its jaws open, the dinosaur appeared to be hunting the cast Komodo dragon crouching nearby, on blue velvet. Norell, who had spent two decades working in the only area known to produce significant T. bataar remains, confirmed the dinosaur as Mongolian.


Meanwhile in Mongolia, Oyuna contacted a friend in Connecticut who now spread the word about the bataar sale. News articles appeared online. A paleontologist in California started an internet petition, which quickly collected nearly two thousand signatures and comments: “Mongolian fossils are spectacular… selling them as mantelpieces is akin to using the Mona Lisa as a placemat.” “Actions like this only serve to increase an air of mistrust in the scientific community, which needs to unite globally now more than ever.” “This is bad for science, politics, and the world.” Yet Heritage wasn’t yielding. The company’s attorney in New York responded to Bolor’s letter, saying that in their opinion, “no impropriety exists”—Heritage had no reason to believe U.S. law had been broken, and the company was “unaware that Mongolian law would have prevented export from Mongolia.” Besides, the letter added, “Mongolia won its independence in 1921 and this specimen is quite a bit older than that.”


Bolor found the response ludicrous. She told Oyuna, “We need a lawyer.”


The auction went forward as planned. Forty-eight seconds of bidding yielded a hammer price of $1,052,500, an impending payout that Eric Prokopi desperately needed to pocket. On the beach in St. Augustine, he hung up the phone filled with unease, and feeling a very long way from where all of this had started.














CHAPTER 2


LAND O’ LAKES


FLORIDA IS FLAT AND RATHER FEATURELESS COMPARED TO other states, but what it lacks in topographical drama, it makes up for in fluids. The Everglades have been called both a river of grass and a prairie of water. Nearly eight thousand lakes have a surface area of at least ten acres. There are 11,000 miles of streams, rivers, and waterways; over 2,000 miles of tidal shoreline; and more major springs than anywhere else in the country. A Floridian who doesn’t go into the drink is a Himalayan who doesn’t climb.


To this waterland came a young German named Dorothea “Doris” Trappe, daughter of Cologne, a trading port on the Rhine. Her father, a mechanic, owned a “big, big, big, big, big, big” boat then lost it in an accident. In May 1940, when Doris was four, the Allied bombs of World War II began falling on the city. Tens of thousands of people fled over the next five years, including Doris’s family, who returned after the war minus one: Doris’s older sister died of diphtheria on the journey home.


Cologne was destroyed. The family lived in half a house. Doris’s dad got a job rebuilding the city but had a heart attack and died. Doris eventually followed a boyfriend to New York and then to Florida and married him, making her home in a place that had always “represented the middle-class dream of a place” where “you could find health and warmth and leisure,” as Susan Orlean put it in The Orchid Thief. “Florida wasn’t grimy or industrial or hidebound or ingrown….It was luscious and fruitful. It felt new and it looked new, with all its newly minted land and all the billboards pointing to new developments and the bright new sand that had been dredged up and added to the beach. Florida was to Americans what America had always been to the rest of the world—a fresh, free, unspoiled start.”


Not long after Doris had a son, Gordon, her tempestuous marriage ended in divorce. But she hung on to both her child and to an important recreational relic of the relationship: Freikörperkultur, naturism. She remained a devoted nudist. Living in harmony with the outdoors promoted vigor and happiness, and took out all the fuss. The pastime linked Doris to Europe, but she practiced at a local colony called Lake Como. (“A Family Nudist Resort Since 1941.” “Go Barefoot All Over!”) A resident-owned co-op, Lake Como offered a motel, cabins, tents, and activities like tennis and volleyball tournaments. Members ate at the Bare Buns Café and took their libations in the Butt Hutt. Doris, both a Lake Como member and employee, worked in the kitchen and as a housekeeper. Slick with suntan oil, lips white with zinc cream, she mowed people’s yards. Outside of the community she worked as an elementary school cook, all together saving enough money to buy a patch of property and a mobile home at the sandy edge of Lake Como, where she raised her boy alone in the bone-soaking sear of central Florida.


This was the late sixties, early seventies. Petite and slightly pigeon-toed, Doris wore big glasses and shoulder-length hair. Her skin and eyes were coffee-bean brown. When clothed she favored sandals, plaid shirts, and shorts or miniskirts. She was hardworking, genial, and extremely (and evenly) tanned. “She adds an extra thirty minutes for small talk,” the Tampa Tribune once reported in a story referencing her charity work delivering hot meals to the homebound.


One day in the Lake Como lunchroom, she stumbled into a slender, bespectacled fellow in his early forties named Bill Prokopi, a bachelor and non-nudist who had dropped by on a whim. Bill was an elementary school music teacher, originally from Canada, whose family had moved to Winnipeg from Ukraine. A musician, Bill had come to Tallahassee for college, to study with a composer he admired, and had never left, never married, never found anyone, until Doris. He invited her paddle-boating and then to a movie. Afterward he told her, “I’m going to Canada, and when I come back I’m going to ask you to marry me. Think it over.”


They married on May 17, 1973, Bill in a gray suit and crimson tie, Doris with her hair up, wearing a white lace minidress with bell sleeves. On August 13 of the next year, Doris gave birth to their only child, Eric.


Doris’s boys were nearly fifteen years apart, Gordon practically out the door while Eric was still in diapers. Bill’s mother disliked that her son’s family lived in a trailer “like gypsies,” so when Eric was two, she helped them buy a small, brown-stucco house, with an attached garage, on four-tenths of an acre in Land O’ Lakes, population 31,000, a half hour north of Tampa.


The hundreds of lakes in the aptly named place ranged in size from glorified ditch to boat-worthy, with names like Red Bug and Treasure. The Prokopis lived on Grove Lane, in the Lake Padgett neighborhood, atop what was once an orange grove. Their three-year-old house was ranch-style, with several small bedrooms, two baths, shag carpet, and sliding patio doors. They ate their meals at the dining room table, surrounded by Doris’s collection of German beer steins. Bill always thanked Doris for cooking, and every time she went somewhere, he walked her to her car. Doris’s devotion to Eric occasionally seemed to irritate Bill, who told her, “That’s for the husband, not the son.”


Doris liked to put Eric in a bicycle seat and ride him around the neighborhood. She took him with her when she cleaned houses at Lake Como or shopped for clients or drove them to the VA hospital. He never had a babysitter or went to nursery school or day care. On their daily walks, Doris and Eric collected aluminum cans together, shaking them free of snakes. Whenever they saw something interesting, they picked it up.


Eric wasn’t averse to other children or afraid of them, but he never seemed to mind being alone. His talkative parents sometimes wondered what he might choose for himself in life. Bill hoped his son would like music. His own chosen instruments were the accordion and the bassoon, and he directed the choir at the Ukrainian Orthodox church where he was a member. For Eric, Bill suggested the saxophone. Eric went along, hating it; suiting up in a blue satin uniform and a plumed helmet to perform Del Borgo’s “Canterbury Overture” in the school symphony did not do it for him. “I don’t like it—you have to tell Dad,” he told his mom. Bill was duly notified. Eric abandoned the uniform, relaxed his embouchure, and quit music altogether, but for the ambient sound of his father’s classical records and opera on his Sunday radio.


Doris had heard that you weren’t supposed to force children into activities, so she told Eric, “You choose.” He had tried karate and a few other things, but decided to focus on swimming. Doris coached him herself, pleased to have perhaps transmitted the water gene, seeing as how Bill couldn’t swim at all.
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Eric wasn’t the top swimmer, but his dedication and focus impressed the coaches of his club teams. Land O’ Lakes High had no swim team, so Doris lobbied the school system to let Eric function as a squad of one. Local newspapers ran stories about “Prokopi, the ‘unknown swimmer’” whose coach was basically his mom. “Swimming is in his blood,” Doris told the press. When Eric made it to the state championships, a Tampa Bay Times columnist wrote, “OK, so the Gators have a little trouble with relays, but this is for real.” Reporters generally withheld observations about Eric’s most pronounced personality trait, though one did not—


To say Prokopi is quiet would be to suggest that Picasso was a painter. “It’s no big deal,” Prokopi said, possibly on his way to setting a personal record for most words spoken to a stranger. “I just want to swim. My friends know. That’s enough.”


When Eric did speak, his words tended to snag like a faulty zipper. He didn’t stutter; rather, he put distance between words, as if measuring what he wanted to say. The pattern required patience of his listeners, and perhaps frustrated them. “Why do you swim?” people would ask. “I just like it,” Eric would answer. He expressed himself in other ways, like pounding the pool in the backstroke or goofing around with a stink bomb at school. A couple of times he flew paper airplanes against the rules, and ran in class, also against the rules. “Defiance of authority,” wrote the defied authorities. Doris would tootle up to the school in her VW bus or her station wagon and shrug her freckled shoulders. What trouble? This boy was just being a boy. Doris had always done the talking for him.


Eric performed at the top of his class, making almost all A’s in his Advanced Placement and honors classes. Doris, an enthusiastic archivist, documented the grades, the swimming medals, the newspaper clippings, the teachers’ compliments on Eric’s hard work and positive attitude, the notices from the free-meals program that fed her boy breakfast and lunch. The family photo collection showed Eric in a high chair, being spoon-fed by his unclad mom; standing as an altar boy among the religious iconography at his father’s church; gazing into a picture book called The Age of Dinosaurs; hoisting a swim trophy; wearing a scuba suit; holding a parakeet; holding a turtle; holding a chicken; holding a puppy; holding a red-breasted macaw; kneeling beside a skeptical-looking pelican, wanting, clearly, to hold it. At home, he kept lizards, turtles, a rabbit. The first big fish he ever caught, Doris mounted as a trophy.


Bill wanted Doris to stay home, but Doris believed it impractical for a family of four to try living on a single annual income of $18,000. A wartime childhood and a frugal life had taught her to save dribbles of money. Shopping at thrift stores, she thrilled at bargains. At one point she and Eric started their own company, handing out half-fanciful business cards—


DORIS AND ERIC PROKOPI


Chimney Sweeping and Grass Cutting


On weekends, the Prokopis often drove down the Gulf, to the beach town of Venice, where Doris had an aunt who lived within walking distance of the dunes. 
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Roughly three million to twelve thousand years ago, Florida emerged from ice and warmed beneath a shallow ocean. Over time, sea levels dropped enough for the beginnings of the landmass that we now recognize as Florida to surface. Animals of this epoch, the Pleistocene, walked back and forth between continents. In balmy, interglacial periods, extraordinary creatures lived abundantly in the waters and on land—saber-toothed cats, dire wolves, mammoth, mastodon. The megafauna included birds with twelve-foot wingspans, armadillos the size of Volkswagen Beetles. Florida had beavers the size of small bears, horses the size of dogs, dogs the size of gerbils. Their corpses wound up in rivers or drifted to the ocean floor, to be covered and preserved by sediment. “Hardly a roadcut or realignment of a ditch is made in Florida without some fossil being turned up,” S. J. Olsen wrote in 1959 for the Florida Geological Survey. Fossils surfaced during quarrying and dredging, and during the paving of parking lots. They became so popular as collectors’ items that hobbyists formed societies where they could share their finds.


Natural history lovers often build collections around what they can easily hunt. In Wyoming, the gateway fossil may be Eocene fish preserved in paper-thin rock slabs; in Kansas, it may be prehistoric sea lilies. South Dakotans might collect turtles; Moroccans, trilobites; Germans, traces of dragonfly pulled from the plattenkalk. In Dorset, on the southwest coast of England, collectors hunt ammonites and more on the beaches, where the high bluffs slough off with each passing storm. Montana and Utah yield extraordinary dinosaurs.


Florida’s gateway fossil is shark teeth. Sharks have swum the oceans for over 300 million years; a single shark may sport up to three thousand teeth at a time, losing and replacing them like a tabby sheds hair. The teeth litter the ocean floor as blue and yellow and black baubles, often still shiny with enamel. Their various shapes—witch’s hat, fat comma, small awl—denote the animal’s onetime habitat and behavior. The wee tooth of a bull shark may fit on a fingertip, like a thorn; the teeth of megalodon, which patrolled the early waters like a huge submarine, grew nearly 10 inches long, dwarfing those of its daintier descendant, the great white.


The broad shallows and calm waters around Venice made shark teeth so easy to find, the town long ago nicknamed itself the Shark Tooth Capital of the World and began hosting an annual festival in May. The beach was always filled with people who walked slowly, looking down, as if an entire town was out searching for a lost contact lens. Collectors sat in the surf with homemade sifting screens and waded in with box dredges. The souvenir shops sold handbooks like Let’s Find Fossils on the Beach: “With patience, a pail, your eyes all seeing, and your back strong, you, too, can become a collector of the ages.”


Eric was maybe five when he found his first shark tooth at Venice, its serrated edges like the tines of a miniature pocket comb or the rim of a new dime. The tooth wasn’t just a souvenir; it once lived in the real mouth of a real animal that swam in a real ocean not unlike the one licking his bare feet. “The important thing to remember is that vertebrate fossils truly represent life,” read one handbook. “They are not just dry bones but are animals that ate, drank, fought, and reproduced much in the same manner as similar animals are doing today.”


Eric pocketed the tooth, hooked.














CHAPTER 3


GARCIA, KING OF THE ICE AGE


IN OLD WEST TAMPA, THERE LIVED A SON OF NEW YORK NAMED Frank Garcia. His parents, Cuban immigrants employed by Tampa Linen Service, were good caregivers, but Frank couldn’t help feeling his father might have worked a little harder on warmth. After failing first grade, Frank decided he could forgive his old man for comments such as “You’ll never be a brain surgeon,” but he never forgot them, and he went on to live as if he had something to prove. As a fourth-grader he won a soap-selling contest. In high school he played the saxophone exactly once, then started a band. His many jobs included shoe shiner, lawn mower, milk shake maker, and door-to-door crab salesman. On the first date of his life, romantically overcome, he let loose a round of “That’s Amore.” The woman to whom he crooned “What’s New Pussycat?” married him. Undeterred by divorce, he married five times more, ultimately on a covered bridge to a woman who shared his enthusiasm for open skies, big guns, and old bones.


As a young man Frank wore his hair bushy, his mustache bushier, and an earring. His sleeveless shirts showed off his ropy arms, which, tanned in perpetuity, were the color of a fresh cigar. His voice was pleasant to listen to, and he smiled a lot, a divot in his chin. The media sometimes called him Florida’s best-known paleontologist, and Frank was known to refer to himself as “the most interesting man in the world,” but for the better part of his early adulthood, before his license plate read ICE AGE, he worked as an insulator, wrapping industrial pipes and boilers in asbestos-laden cement.


People told Frank he had a beautiful voice, often comparing him to Johnny Cash. At one of his jobs he liked to sneak onto the PA system and announce, “Hello, this is Spanish Cash,” then anonymously serenade listeners with songs he had written. One time, the furious supervisor, unable to figure out who was haunting his airwaves, got on the loudspeaker and vowed that Spanish Cash would “never, ever work at a Florida Power and Light job again.” Frank rebutted with a tune he called “Super Snake.” He claimed to have once walked off a job because the boss ordered him to quit laughing so much.


One day when Frank was about ten, he went fishing with his grandfather at Lake Okeechobee, over 700 square miles of natural freshwater near Palm Beach. As he waited for strikes, Frank noticed fossil sand dollars embedded in the spoil of dredged limestone. He dug out one of the fossils, cradling in his hands what he later called “the fuel of my life.”


Frank couldn’t quite manage to excel in school, but he loved the library, where he came across books about dinosaurs. Dinosaurs had never been found in Florida because the Mesozoic layers are thousands of feet below the surface—the closest outcrops were said to be near Selma, Alabama, and Tupelo, Mississippi. That didn’t stop Frank from fantasizing about making magnificent discoveries. As an eighth-grader, he found mastodon bones embedded in a bank of the Hillsborough River at low tide. Another time, he found a bone he couldn’t identify, and took it to a University of South Florida paleontologist for identification.


A camel, the paleontologist told him, examining the specimen.


“We had camels in Florida?” Frank said, learning that for thousands of years Floridians have come across the fossil remains of prehistoric creatures usually associated with contemporary Africa.


Frank was getting into natural history just as gem and mineral shows came to include fossils. Not long out of the navy, he stumbled into a fossil museum housed in an RV, owned by a native Texan named Joe Larned, who wore cowboy shirts and a shark-tooth bolo tie. Larned, a former World War II air force mechanic, was a “science fanatic” who especially liked talking about meteorology, and often mentioned the coming of a new ice age owing to “man’s slash-and-burn tactics.” He worked in maintenance at a phosphate mine and lived in Polk County, east of Tampa, an area called Bone Valley because so many fossils have been found there. Companies like International Minerals & Chemical Corp. allowed the public to hunt fossils on their property, and when Larned led field trips, some collectors drove all day to join him. “You realize you’re the first human being to ever see that,” he would tell the new owner of an old bone. “When that was laid down there, we weren’t even on the drawing board.”


Larned started a tin-shed museum called Bone Valley Museum, later selling the collection to the town of Mulberry for $30,000. He lived the way Frank decided he wanted to live. The first time they went hunting together, Frank realized he’d found something that he could do happily for the rest of his life.


Frank also wanted to be known for having contributed to science. When his cousin found a strange fossil horn, Frank drove him to Gainesville to have it identified at the Florida Museum of Natural History (FMNH). The museum had seized on the public’s growing interest in fossils by creating the Florida Paleontological Society, with a newsletter called The Plaster Jacket, named for the protective casing used to transport specimens from excavation sites to the lab. The society educated and inspired the public while unofficially monitoring who was out there hunting, and what they were finding.


Frank arranged for his cousin to show the horn to Dr. David Webb, the museum’s curator of vertebrate paleontology, who worked on Pleistocene animals. He expected to meet “the typical scientist-type fellow,” someone who “looked intelligent and dignified—maybe reserved” yet was delighted to find Webb dressed not unlike his mentor, Joe Larned, in a cowboy shirt and a white hat. The fossil horn so impressed Webb that he asked Frank’s cousin to donate it to the museum, later determining it to be that of an extinct deer. Frank had a similar fossil in his collection, so he sent it to Gainesville; Webb thanked him with a cast replica. “I think what impressed me most about Frank—and it’s a feeling that I think anybody involved in paleontology shares—was that really deep sense of mystery,” Webb later said. “You’re touching the past, you’re somehow getting a new  understanding of ancient life.”


Expanding his search area, Frank taught himself how to scuba dive. In the rivers he found Pleistocene mammals as well as spear points and scrapers and harpoons, some made of ivory. On land, he befriended mining executives who let him go deep into the cuts. He found “the world’s largest dolphin skull,” a rare Amebelodon site, the “only known prehistoric giraffe skull” of its type, a sperm whale jaw, the “biggest giant sloth claw ever,” and dugongs—sea cows. The dugongs included the first in situ example of a new pygmy species, which a Smithsonian scientist later named after Frank: Nanosiren garciae.


When you see a skeleton on display in a natural history museum, you’re seeing the end of a process. Fossils are never found clean and neat like in the movies, ready to lift whole after a few swipes with a hand broom. Some skeletons are articulated, which means connected or intact, but most are either strewn about or crushed or jumbled, like a box of dropped toothpicks. A fossil embedded in rock matrix often must be lifted as a whole. Extracting it can entail hardening degraded bones with a cyanoacrylate adhesive (the active ingredient in Super Glue), and digging a trench around the base until the block rests on an earthen pedestal. The block is then layered with a protective material (like aluminum foil), covered in plaster-soaked burlap or paper (which hardens like a cast on a broken arm), and carefully flipped and fully jacketed. The plaster dries white, resembling a blob of chalk or a misshapen sarcophagus or, from a distance, when still in the field, a patch of rogue snow. When it is sawed open in the lab, the contents may look like nothing but dirt and bones cupped in half a giant egg. Preparators spend long, arthritic hours scraping and blowing, chipping and blowing, chiseling and brushing, millimeter by millimeter, until the fossil is clean. Frank still knew hardly any of this when he came across the extraordinary dolphin skull. He had never jacketed a fossil in his life, but he had seen it done. He drove to Bartow to buy plaster. Once back at the site he realized he’d forgotten to get burlap, so he took off his jeans, cut them into strips with his pocketknife, and jacketed the skull with the britches right off his backside.


Construction, road building, and mining were churning earth nationwide. Natural history clubs were popping up in every state. Frank began writing a column called “Fossil Facts and Philosophy” for the newsletter of the Tampa Bay Mineral and Science Club. Organizations and teachers invited him to give presentations and lectures. “Did you learn about fossils in college?” a student sometimes asked. Frank had gone to the navy, not college, but he came up with an answer that satisfied him: he had learned about fossils as a student of the natural world.


Frank was made a Smithsonian “field associate” after finding the extraordinary skull of a baleen whale and donating it to the museum. The honorary title recognized what one scientist called his “heroic” volume of collecting. Daryl Domning, a Howard University anatomist and Smithsonian affiliate, shared one of his National Science Foundation grants with Frank, to study dugongs. By now Frank had self-published a self-illustrated book about Florida fossils, Illustrated Guide to Fossil Vertebrates, but the Smithsonian’s recognition was what floored him. He had never been so proud of anything in his life. When he received the official letter, he sat on his doorstep and cried at the thought of being a thirty-three-year-old pipe insulator with a high school diploma, acknowledged by one of the world’s most prestigious scientific institutions.


On June 27, 1983, a rainy Monday, Frank drove to Ruskin, to one of his favorite hunting spots, a former tomato field now being quarried for crushed seashells. He often prospected there with the permission of the landowners, a family company called the Leisey Shell Corporation. He had once found an elephant skull on the property by following the fossil signature of a stream bed, and ever since then he had been checking the draglines, expecting more bones to surface.


A new cut had opened up several days earlier and the dragline operator had immediately gone on vacation. The whole mine had knocked off for the day by the time Frank wandered into the pit. Surrounded by high banks, he looked up to see fossils the likes of which he would not have thought possible. They jutted like wayward tree roots from a bed 2 feet thick and 60 feet long. The earthen wall so bristled with bone it was like looking at an earth sandwich, overstuffed with body parts.


After some joyful sobbing he phoned David Webb at the FMNH, only to learn that the museum wasn’t interested in the Leisey shell pit. No problemo, Frank said. He rounded up a bunch of friends from the insulation business and started an independent excavation.


Every day, the crew took photos and measurements as they worked, documenting the dig. Frank sketched the finds to scale. His brother-in-law, Mickey, a long-haired, big-bearded insulation installer, brought in an RV so they could guard the pit 24/7, and tracked each day’s assignments, often wearing little more than a Speedo. The shell pit’s surface temperature could reach 140 degrees and the mosquitoes were the size of wasps, but nearly two hundred volunteers, many from local fossil clubs, showed up to help. Frank already knew he was onto something important. As the bootleg crew broke for Fourth of July picnicking, he climbed a spoil and planted an American flag.


The Leisey pocket produced bones one million to two million years old, representing 140 species, dozens of them previously unknown to science. The site yielded a hodgepodge of legs, ribs, skulls, vertebrae, tusks, arms, teeth, and claws, as if carcasses had piled up in a flood—bits of cheetah, jaguar, llama, bear, monk seal, shark, wrasse, snook, turtle, flamingo, and toad. The extinct creatures included the cotton rat, a condor with a wingspan of over 11 feet, and a rare gomphothere. A giant armadillo stood 4 feet tall, a beaver nearly 8, a ground sloth nearly 20. The temporary population of Ruskin seemed to triple in the weeks that followed. The FMNH eventually launched a formal dig, becoming the fossils’ repository. At that point, Webb was calling the discovery “extremely significant,” saying, “This is like finding a new chapter in the history of life.”


Frank had discovered the richest Pleistocene fossil bed in all of North America, and volunteers had helped get the bones out. Euphoric, he went live on NBC’s Today show, beaming in from a Florida studio to chat with the host, Bryant Gumbel. Wearing white jeans, big hair, and an orange patterned shirt, he sat next to a small table that held a sloth claw and other fossils he’d brought along as props. “You’ve been offered a great deal of money, I’m told, for your fossils, but you’ve chosen to donate them to science rather than sell them,” Gumbel said. “Why?”


“Because they belong to the people of Florida,” Frank said, smiling nervously.


“You have no formal training in paleontology,” Gumbel said. “Why have you pursued it?”


Frank explained that he’d rather not spend his life in an air-conditioned building. “I like going out to the field and discovering. That’s exciting.”


“What about scientists who’ve now taken a look at what you’ve come up with and have marveled at it?” Gumbel said. “Are they—this may sound kind of strange—are they accepting you as an equal or are they just looking at you as some kind of an amateur who got lucky?”


It was an interesting question. Frank had donated hundreds of finds to museums. The Smithsonian had awarded him a grant. Scientists had named species after him. Frank had added at least five type specimens to the fossil record—meaning he’d found the holotype, or the first of a creature’s kind—including a bizarre, distant relative of camels that David Webb named Kyptoceras amatorum, honoring all amateur fossil hunters. The Smithsonian’s Clayton Ray thought of Frank as “an amateur in the best sense of the word. He’s a full pro when it comes to field work, but he just doesn’t make any money at it.” As Webb put it, “In twenty years he’s produced more than any other single human being active in Florida in the way of exciting new finds.”


Frank told Bryant Gumbel, “No, I think they have respected me now.”


“Huh,” Gumbel said. He wanted to know what Frank planned for an encore. “I mean, having done this you certainly can’t hope to top it.”


Frank grinned and said, “Oh, yes, I probably can.”


That summer, Frank was asked to help persuade state lawmakers to toughen the law concerning fossil collecting in Florida. The federal government was struggling with the question of how to protect the nation’s fossils, and various states were taking up the matter on their own. There are many more legitimate dealers out there than not, and as long as the law allows them to collect, they want to be taken seriously as professionals. In the late 1970s commercial hunters had formed a trade group, the Association of Applied Paleontological Sciences (AAPS), eventually modeling their publication, the Journal of Paleontological Sciences (“Paleontology in the spirit of cooperation”), on esteemed scientific journals. Dealers gave their businesses scientific-sounding names. They established a code of ethics, which required AAPS members to obey all regulations, cooperate with agencies and institutions, and at least attempt to sell items of “unique scientific” interest to responsible buyers “for study, research, and preservation.” Collectors and hobbyists strolled the aisles of the organization’s fantastical fossil fairs and shopped online, many “unaware that the commercialization of fossils is even a problem,” Shimada, Currie, and their colleagues wrote. In the paleontologists’ view, the United States had a regulation problem, certain countries had a black-market problem, and paleontology overall had a PR problem. The public’s “misguided perceptions” about fossils not only hindered scientists’ ability to conduct academic research but also imperiled their efforts to secure funding and keep their jobs. And the rising commercial value of fossils led to poaching. Paleontologists were increasingly lobbying the U.S. government to make fossils altogether off-limits to commercial hunters. Other fossil-rich nations already outright banned the private ownership and sale of paleontological resources, but the United States struggled to decide how to fairly handle objects that served as the foundation of a science, a trade, and a hobby,  the latter of which connected millions of people to the natural world in an increasingly sedentary age of screens.


Frank saw both sides of the tension between paleontologists and commercial hunters, but he testified before the Florida Senate in favor of requiring amateurs to purchase an annual $5 collection permit and report any unusual or potentially significant finds; the state would then decide who kept them. The proposition vaguely echoed the law in England, except that in England the crown either bought hunters’ fossils or allowed them to be sold elsewhere if scientists didn’t want them. The Florida legislation provided no such provision. To hunters it didn’t seem fair that they’d spend time and money finding something great and not be reimbursed for their efforts. Many considered the regulatory attempts a threat to their favorite pastime and livelihood, and were so furious that Frank claimed he got death threats.


The legislation passed. Frank carried on, ablaze with new purpose. He won an award once given to the famous shipwreck explorer Mel Fisher, drank Singapore slings with the pro wrestler Dusty Rhodes, and founded the Tampa Bay Fossil Club. When invited to speak at colleges he turned what was supposed to be a paleontology talk into a dazzling, if baffling, motivational lecture. “Attitude—it’s all about attitude!” he told students at schools like Yale.


The insulation business was not big enough to hold him. He announced his plans to quit. Wait a month, and you’ll get a gold pin, the union told him.


Gold or gold-plated? Frank asked.


Plated, said the union.


See ya, said Frank.


Now pursuing fossils full time, he called himself a freelance paleontologist. He self-published a memoir, Sunrise at Bone Valley, with his fossil sketches in the back pages and himself on the soft cover, in an “I Dig Fossils” T-shirt, posing beside the semi-interred rib cage of a huge dugong. The book began, “Mystical, magical, wonderful, and exciting—these are just a few of the words I use to describe my life.” He taped himself singing “Besame Mucho,” one of his favorite songs, and eventually put it on YouTube. He won karaoke contests. He wrote a tune called “Corazon de Tampa” and lobbied politicians to declare it the city’s official song, at one point vowing to turn it into a Broadway musical. Instead, he worked on his second of three memoirs, I Don’t Have Time to Be Sane: The Life Story of One of the Most Notorious Fossil Hunters in America. The cover showed Frank in a white-tie tuxedo and pearl earring, playing, like a piano, the ribs of that same dugong. The preface, written by the president of the Delaware Paleontological Society, read, “Imagine a character composed of (Forrest) Gump, Pied Piper, Rocky Balboa, Indiana Jones, and Norman Vincent Peale—add some hot sauce and you’ve got Frank.”


Some admired Frank’s confidence; others thought Frank was way too full of Frank. Frank didn’t care. “His lectures are always educational and entertaining, and generally result in ‘Standing Room Only,’” read Frank’s bio, written by Frank. His goal was to convey one exuberant message: “You are never too old, too weak, too sick, too poor, too tied down, too far away—too anything—to discover and learn.”


Collectors continually offload their fossils, whether to make bank or to make room for more. And so it was that Frank announced that he’d sold part of his personal stash to a phosphate company, which in turn donated it to Tampa’s Museum of Science and Industry. Other hunters from other states were well known in the trade—the Larson brothers in South Dakota, Mike Triebold in Colorado, Henry Galiano in New York, Tom Lindgren in Utah, the Ulrich family in Wyoming—but Frank was the face of Florida.


Among his protégés was the kid from Land O’ Lakes, Eric Prokopi.














CHAPTER 4


DIVE


THE LEISEY SHELL PIT FLANKED A SUN-BEATEN TWO-LANER called Agricola. Parked cars lined the road almost from the moment Frank Garcia brought in his band of volunteers. Shovels and sifting screens lay scattered among the spoils. Hunters planted golf umbrellas for shade. They drank out of coolers. Women worked in bikinis. A radio was always going. Brief, hard rains bathed the bone, raising a steamy mist. A medical professional stood by because the heat could drop you like a sniper, boy. Could anything be more irresistible to a kid?


Every possible weekend, Eric and his mom drove to the Ice Age graveyard near Cockroach Bay, ninety minutes round trip. They joined the crowds, searching on foot and knee like everyone else, like every fossil hunter ever. Paleontologists are always asked how they find what they find, and they’re always saying, “Just look down.” Because for all of paleontology’s technological advances—3-D, digital data-sharing, photogrammetry, synchrotron-radiation tomography—fossil hunting remains an analog activity. It starts by walking around and paying attention, by looking for bits of earth that don’t quite match their surroundings. As the volunteers worked, Frank answered questions, a dagger hanging from his belt. “Is this anything?” they asked. “Is this anything?” is the fossil hunter’s refrain. The this might be the ear bone of a whale or a concretion, round as buckshot with a secret center: split neatly with the whack of a geological hammer, it may yield a nicely preserved prehistoric bug or other fantastical remains, depending on where in the world it was found. Then again, rock may simply be rock: Scraposaurus, junk, float, frag.


Hunters like Frank seemed born with the ability to “see” fossils; others had to learn it, and some never learned it. Doris and Eric would take Bill hunting, and as their buckets overflowed, he’d find nothing. Doris had a good eye, but Eric’s was better. “He smells them,” she said. In fact, Doris thought Eric might have the Garcia gift.


The remains of megafauna routinely appeared in the toothed scoops of construction backhoes, but also in water. The rivers beautifully preserved the state’s fossil record, which extends to 50 million years ago. Hunters reported wading into streams and discovering near-complete skeletons of giant sloths. Fossils were found in sinkholes, rivers, and quarries, and in the limestone caves that honeycombed the Panhandle. After high winds and heavy seas, hunters spotted bones among beached bunches of seaweed. Joe Larned, Frank Garcia’s mentor, once said he used to see so many fossils while canoeing down rivers that he and his friends would “just pick out whatever we wanted with the oars.” He said, “We wouldn’t even stop. If we saw a big tooth, we’d just reach out with the paddle like a baker with bread.”


By now, Eric was diving. When he was ten, he had asked his mom to stop at the Land O’ Lakes Scuba Center, a cinder-block shop on the highway into town, with a dive flag hanging from a pole out front. The shop stocked fins, tanks, hoses, masks, floats, ropes, belts, lights, knives, all the tools a human needed in order to move between worlds.


Doris had given birth to Eric in a Tampa hospital, but it was to the waters that he seemed born. He had been swimming since he was a small child, and swimming competitively since age seven. Diving interested him because he wanted to look at fish, but then a display cabinet drew his nose to the glass; inside lay objects larger and curiouser than shark teeth, such as enormous molars the color of fudge.


You want those kinds of fossils, you’ll have to dive for them, the shopkeeper had told Eric.


Their lessons had started with clear-water diving, Eric learning by repetition. Into the drink, backward or split-legged over the side of a boat. Breathe calmly. Come up slowly. Always dive with a partner. Don’t forget your dive float—you wanna get run over by a Bayliner? Then came river diving. You will see fish, snakes, turtles, antique bottles, arrowheads, tires, and train wheels. If you see an alligator, stay calm, but get out of there. You may see “sinker wood”—thousands of lumberjacked logs sank in the 1800s and early 1900s while being floated downriver to mills. Jam your hand blindly into mud and you might get cut, so don’t do that. To unearth a fossil, try not to touch the sediment at all: fan the water, letting physics do the work.


Eric advanced to dark-water diving within two years, testing himself in rivers so murky that the observable world shrank to the primordial soup that swirled in the yellow beam of his headlamp. It was spooky and lonely down there, and took some getting used to. Different waters spoke different languages. Freshwater was largely silent but for the muffled drone of a motorboat. Salt water was symphonic with the crackle of shrimp. When Eric started venturing out on his own, Doris sat in the canoe, enjoying the sun. As he worked out of sight at the end of a tether, she waited between the gunwales, ready to tug the line at the first sight of an alligator.


Fossils began piling up at the house on Grove Lane. Bill often showed Eric his stamp collection, still hoping to interest him in one of his hobbies. Eric had watched his dad spend hours at his desk by the living room window, cutting the stamps off old envelopes and organizing them into books. An interior life didn’t bother him, but an indoor life did.


Yet Eric enjoyed his father’s fondness for maps. Every summer, before driving to Winnipeg to see the Canadian side of the family, Bill would get out his atlas and choose a new route north, through counties they hadn’t visited yet, highlighting each area in yellow as they went. Sometimes they stopped at a river so Eric could snorkel near a boat ramp and see what the currents had washed up.


Eric spent much of his childhood submerged and searching. Older divers taught him to target bends in the river, where millions of years ago carcasses had likely snagged as they washed away. One day at the Withlacoochee River, he found his first mastodon tooth, a cusped hunk of blackened ivory as big as his hand. At home, he soaked the tooth in a mixture of Elmer’s glue and hot water, cleaning and preserving the fossil as he’d seen older hunters do. Dry, it resembled a wood sculpture the color of caramel. Diving for fossils wasn’t easier than hunting them on land—Eric was surprised to discover that it wasn’t even less sweaty—but river fossils were easier to clean. Still, jewelers spent less time polishing their gems than Eric spent prepping his finds.
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The first best recorded incidents of someone picking up an odd rock and wondering, What the heck is this thing? occurred in ancient Greece. People asked themselves what forces of heaven and earth possibly could have coiled a stone, or imprinted a fern frond in hard rock like a wayward spray of hair. Were these objects organic? Inorganic? Natural or supernatural?


The Greeks did not yet have a word for what they were doing, which was science. All of science started in the physical universe, with humans noticing and questioning the natural world—thunder, lava, larvae, fire, mountains, beaks, bark. They sought explanations for the flight patterns of birds, the greening of leaves, the angle of shadows, the color of soil, the nursing of newborns, the shape of the moon, the bitterness of salt, the ripening of fruit. Their best term for the search for meaning in nature was episteme, or “knowledge.” Scientists of the time were “priests, government officials, kings, emperors, slaves, merchants, farmers, and aristocrats…,” as Russell M. Lawson wrote in Science in the Ancient World. “They were artists, explorers, poets, musicians, abstract thinkers, and sensualists.”


For the longest time natural phenomena were explained through magic and superstition. Then, starting around 600 BCE, philosophers in the city of Miletus, Ionia, what is now western Turkey, applied rationality. Thales, one of Greece’s earliest philosophers, believed the universe originated with water and that natural objects had souls. His student Anaximander, whose poetry described humans descending from fish, argued that infinity rules: creation and destruction work as a mysterious, impersonal, unstoppable cycle governing all of existence. Anaximander’s student Xenophanes of Colophon, a traveling poet who lived in the mid-400s BCE, used seashells found on mountains to theorize (somewhat rightly) that the earth had experienced alternate periods of wet and dry; he conjectured (super wrongly) that Earth, which surely was flat, was lit by a sort of conveyor belt of suns, and that with each devastating wet/dry cycle, humankind descended into, and later emerged from, mud. The idea that Earth once swam in muck wasn’t original, but Xenophanes may have been the first to draw such conclusions using what we now know to be fossils. He influenced Socrates, who taught Plato, who taught Aristotle, the ancient world’s greatest scientist. Aristotle in turn influenced the Roman author, soldier, and natural philosopher Pliny the Elder, whose classic ten-volume encyclopedia, Naturalis historia—finished in 77 CE, two years before Pliny died in the volcanic eruption that decimated Pompeii—became one of the few complete works to survive the Roman Empire. Natural History influenced scientists for centuries to come.


But what were fossils? The term, which first appeared in the sixteenth century, derived from the broad Latin term fossilis, which meant “dug up.” Fossils were probably the products of ocean vapors, lightning, or the waning of the moon, naturalists decided; or maybe they were the remains of giants. Or they fell from a stormy sky, like rain. Or they grew in the ground, like plants. The triangular stones found scattered about the land were surely serpent tongues that Saint Paul, as payback for a snakebite, had turned to rock in a curse upon the vipers of Malta. In China, people came across huge skeletons embedded in the earth, some curled up as if caught in a nap. A single thigh bone might stand 6 feet taller than a full-grown man. Mei long, the Chinese called these creatures—“sleeping dragon.” Believing that long gu—“dragon bone”—had healing powers, they ground the bones and ingested them in an attempt to cure everything from heart problems to insomnia. A recipe, courtesy the eleventh-century scholar Lei Xiao:


For using dragon’s bones, first cook odorous plants; bathe the bones twice in hot water, pound them to powder and put this in bags of gauze. Take a couple of young swallows and, after taking out their intestines and stomach, put the bags in the swallows and hang them over a well. After one night take the bags out of the swallows, rub the powder and mix it into medicines for strengthening the kidneys. The efficacy of such a medicine is as if it were divine!


To this day acupuncturists prescribe dragon bone. Not so long ago, a National Geographic writer asked the well-known paleontologist Xu Xing, How can Chinese people living in the twenty-first century still believe in mythological beasts? Xu Xing replied, “How can so many Americans still disbelieve in evolution?”


In October 1666, fishermen near Livorno, Italy, caught a large white shark. The Grand Duke of Tuscany, Ferdinando II de’ Medici, ordered the severed head of the shark sent to his medical anatomist and physician, Nicolas Steno, in Florence. Naturalists had already deduced that “corpuscles” (molecules) comprised all matter; and Leonardo da Vinci and Robert Hooke, a seventeenth-century polymath, already suspected fossils to be the remains of animals, Hooke lamenting that people too often tended to “pass over without regard these Records of Antiquity…” Steno, a dark-haired, sad-eyed Dane, was among those who rejected the idea that fossils fell from the sky or grew underfoot. Dissecting the duke’s rotting shark head, he recognized the creature’s teeth as identical to the objects known as tongue stones. Expounding on the notion that fossils were the remnants of animals, he conjectured that fossils became fossils after bone absorbed mineral water and turned to stone. Yet the mineralization theory seemed to explain only part of a larger puzzle. What about the weirdness of finding a rock within a rock—or “a solid naturally enclosed in a solid,” as he put it? What could explain the existence of mountaintop seashells?


Scrutinizing the Italian landscape, Steno theorized that fossils found deeply embedded in the earth were once part of the planet’s fluid surface. Over time, those surfaces must have settled into successive horizontal layers, with the oldest layers at the bottom and the youngest on top. Strata either perpendicular to the horizon or “inclined to the horizon” once lay parallel with the horizon, he reasoned. Strata surely existed “continuous over the surface of the Earth unless some other solid bodies stood in the way”—if molten rock cut through a stratum, it made sense that the molten rock was younger than the stratum it interrupted. Each layer, therefore, provides a “snapshot” of life on Earth at a certain time. Looking at a clean, uncomplicated cross-section of the planet, you can expect to see stegosaurs buried well below tyrannosaurs, and mastodons many layers above them, because they existed millions of years apart. Yet the oldest layers aren’t necessarily the deepest layers; the planet’s continuous shift and heave rearranges terrain, sometimes leaving extremely old layers on top.
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