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To Asher and Arya,

who will grow up in a world filled with Woolly Mammoths



AUTHOR’S NOTE


Woolly is a dramatic narrative account based on numerous interviews, multiple first-person sources, and hundreds of pages of articles. In some instances, settings have been changed, and certain descriptions and characters have been altered to protect privacy. I employ the technique of re-created dialogue, based on the recollection of participants who were there, various diaries and files, and newspaper accounts, doing my best to communicate the substance of these conversations, especially in scenes taking place years ago.



PART ONE


Very often, as I wander through life, I’ll get that old feeling that I’ve come back from the future, and I’m living in the past. And it’s a really horrible feeling.

—GEORGE M. CHURCH

The rewards for biotechnology are tremendous—to solve disease, eliminate poverty, age gracefully. It sounds so much cooler than Facebook.

—GEORGE M. CHURCH



CHAPTER ONE


Three thousand years ago

WRANGEL ISLAND.

An eighty-mile-wide swath of volcanic rock, gravel, and permafrost jutting out from the Arctic Ocean, ninety miles off the coast of Siberia, windswept and forbidding. Gray on gray on gray, a forgotten stretch of beach covered in a thick mist, the air heavy with the spray from waves crashing through the loose ice beyond the breakers.

A little after 5:00 a.m., the calf opens his eyes.

Even though his mother is only a few yards away, splayed out against a makeshift nest of dry reeds that she has gathered from the underbrush deeper toward the center of the island, the calf feels strangely alone. The rest of his herd—twenty-five strong, arranged along a matriarchal line that stretches back through three generations—has already begun a short pilgrimage down the coast. Being separated from the bulk of the herd feels unnatural. A mild illness has briefly kept his mother from engaging in the routines of survival on the island, so she’s stayed behind as the herd has set out to search for more sources of drinkable water and grazing. At less than a year old, the calf has remained with his mother, his familial bonds and youthful needs overcoming his developing social instincts. But neither nature nor nurture makes sitting around waiting for her to get back to her full energy any easier.

The calf pushes himself to his feet, the thick muscles in his enormous legs trembling with the effort. His size already makes rising from the ground a bit of an ordeal. He weighed over two hundred pounds at birth and even then stood over three feet tall. Now, though he is far from fully grown, he weighs well over a thousand pounds.

He shakes his head back and forth, shedding reeds and bits of snow and ice that gathered over him as he slept. His mother is still lying on her left side against the ground in front of him, her huge body rising and falling as each breath sends clouds of condensation through the frozen air. As big as the calf is, his mother is a veritable mountain, five, maybe six tons, and more than twice his height. It is no wonder that his kind often naps standing up. When they do sleep flat against the ground, it is usually for periods of no more than four to five hours.

The calf watches his mother for a few minutes, then kicks the last bits of ice off his legs and starts forward down a gentle, gravelly slope that leads toward the beach.

Each heavy step sends tremors up and down his body, as his huge feet compress and churn the frozen ground. The wind howls around him, pushing his tiny, round ears flat against the sides of his head, but he continues forward, his eyes searching the turned permafrost beneath him for bits of grass, moss, roots. As he nears the bottom of the slope, he starts to feel the spray from the waves that crash against the large volcanic rocks making up much of the coast; the water feels good against his body, the glistening, bluish drops beading against the long strands of thick red hair that cover most of his hide.

Despite the wind, the icy water, the cold, the calf is not uncomfortable. Though it is a harsh environment, he and his herd are uniquely suited for it; in fact, for thousands of years, Wrangel Island has enabled the huge animals to survive and thrive.

Even now, his is one of perhaps two dozen herds on the island. At one time, the super-herd numbered close to a thousand individuals, though in recent years it has dwindled to half that.

Though the interrelated herds have always lived in proximity to various predators, it wasn’t claws and teeth that cut down the calf’s cousins, aunts, and uncles in recent years. The thinning of his kind was part of a natural process of adaptation. The world around him has changed, and his species has adjusted; smaller in number, leaner, but functioning. In this forgotten corner of the world, they have learned, survived.

In fact, though the calf couldn’t possibly know, the isolated, icy nature of his island home is the only reason the herd still exists at all. A twist of fate, an accident of geography, a turn of weather: Six thousand years earlier, as the world had first begun to warm, the water surrounding Wrangel had risen—fifty feet or more—and cut off the island from the mainland. The calf’s ancestors, who had crossed over one herd at a time along an ice bridge during the colder months of the year, had found themselves trapped. Lost in time.

Saved.

While the calf’s super-herd adapted to its isolation on Wrangel, the rest of their species had died off around the world, over four thousand years ago. The five hundred or so individuals left on the island are all that remain. Split into familial units, close-knit, living in a symbiotic relationship with the island itself, they have lived four thousand years beyond their kind’s extinction.

The calf finally reaches the bottom of the slope and is now less than a dozen yards from the water itself. The spray is even more palpable now, the frozen droplets pelting his face and hide like hail. It is time to head back up the slope toward his mother. Perhaps she is awake now and well enough to finally rejoin the herd, farther down the coast. He starts to shift his heavy body in the opposite direction, when something out on the water catches his attention.

Cutting through the waves, slicing past the jagged chunks of ice and over the breaking foam—something the cub has never seen before. He stands frozen in place, staring at the long, cylindrical object, which his mind had no capacity to understand.

Like a hollowed-out tree trunk, the object lies horizontal, moving forward on the ocean’s surface toward the beach—right in his direction.

The calf takes a step back, then freezes again. Above the edges of the long object, he can now make out creatures, five or six of them, huddled together against the water’s spray. They are small and pale, covered in odd hides that aren’t hairy. And they are pointing at him.

He watches as one of the creatures rises and lifts a thin wooden shaft tipped in razor-sharp bone high into the air. It is twice as long as the creature itself.

The calf stares, too stunned to move. He does not know what these strange creatures are, or why they are heading to his beach. He cannot know that they have come to finish what the millennia of a warming world have not.

The calf cannot know that he, his mother, his herd, are the last of his kind.

After him, there will be no more.



CHAPTER TWO


Four years from today . . .

CHERSKY, SAKHA REPUBLIC, SIBERIA.

Justin Quinn was breathing hard as he trudged behind his long-legged Russian guide, trying not to trip over the patches of brush that randomly sprang from the fracturelike cracks speckling the frozen tundra beneath his snow boots. The boots weren’t his; he’d borrowed them from the locker room at the Northeast Science Center in Chersky four miles back, and though they were much warmer than the pair of hiking boots he’d brought with him from Boston, they were at least two sizes too big, the rough material reaching almost to his knees. Nor did it help that the parka he was wearing—also borrowed—was also oversized. The heavy synthetic fur of the hood kept getting into his mouth, and the sleeves went to his fingertips, making him look like a slovenly child, rather than a twenty-nine-year-old postdoc from the most prestigious university in the world.

“It’s not much farther,” the Russian called back over his shoulder, his English tinged with such a heavy accent that Quinn had to concentrate to understand what the man was saying. “You’re doing much better than the last graduate student they sent me. He barely made it past the first mile marker.”

Quinn wasn’t surprised. Even with the borrowed gear, every breath he took of the frozen air sent knifelike shards of pain through his lungs, and the skin of his face that was still exposed beneath that damn cocoon of fur was already numb. Quinn wasn’t a waif by any means; he’d been an athlete in high school and the various colleges he’d attended, before his academic interests made daily three-hour practices an untenable use of his time, but he wasn’t anywhere near fighting shape. Years sitting in various labs in Boston playing with test tubes, Petri dishes, and centrifuges would do that to you. And even if he’d been in peak condition, the terrain they had crossed since leaving the institute would have had him breathing hard.

To call this stretch of geography “forbidding” would have been a gross understatement. Barely ninety miles from the Arctic Ocean, technically well within the geographic zone known as the Arctic Circle, the steppes surrounding the Northeast Science Center consisted mostly of windswept hills made of permafrost—ground that never thawed, up to thirteen feet deep in some places, covered by a thin layer of rocky soil—out of which sprouted various weeds, mosses, and lichen. Even though it was mid-April, the temperature hovered at a balmy –4 degrees Fahrenheit. And as frigid as it seemed, Quinn knew he was catching the region on a good day; the Republic of Sakha, the area of Siberia where the Science Station was located, was generally known for being the coldest section of the northern hemisphere. During the winter months, the temperature could drop as low as –76 degrees Fahrenheit.

Stumbling forward over the ice-hardened ground, the wind biting at his cheeks, Quinn had a hard time believing anything could survive this far north. Then again, his Russian guide didn’t seem to mind the cold; in fact, he seemed to be moving faster the farther away they were from the relative comforts of the Science Station. Before he’d first packed up and headed into the Russian wilderness, Quinn had been told that his guide had been living exclusively at the station for more than two decades. In fact, the Russian and his family had secluded themselves in this stretch of harsh ecology to such a degree, some might have questioned their sanity. But that was often the case with the brilliant and the obsessed.

“You see, we are just about there.”

The Russian pointed a dozen yards ahead, toward the edge of what appeared to be a large, fenced-in enclosure. About ten feet high and made of a sturdy, chain-linked metal, the fence ran half the length of a football field in either direction. As Quinn continued to trudge closer, he saw at least a dozen shapes on the other side of the links. Animals, standing in groups of three and four, seemingly immune to the cold and the wind.

Quinn assumed they were horses. At least they were horse shaped. But they were covered in thick brown fur and were muscled and stocky. They were not quite as short as a Shetland pony, but smaller than the horses Quinn had seen in America.

“What are they?” he asked, as he trailed the Russian, who was walking parallel to the fence. “I don’t think I’ve ever seen anything like them before.”

“Yakutian horses. We have nearly two dozen now. The last shipment came in three months ago and they’ve acclimated quite well. This is temperate for them, actually. In fact, they’ve even started to breed.”

“Wow,” Quinn managed to say. He nearly tripped over a jagged piece of ice sticking up through the middle of a bed of frosted moss, but caught himself as they continued toward the far corner of the enclosure.

“Yes, wow.” A very old breed, Yakutian horses evolved to live in the cold of the Yakut region, where they can locate vegetation that is under deep snow to graze on.

The Russian pointed to his right, in the direction of another fenced enclosure, a few dozen yards away.

“Over there, we have a group of North American bison that were shipped over last year. Beyond that, there’s a group of reindeer from Finland. Most of them were in pretty poor shape, but much cheaper than the bison. Hopefully the more persuasive our data become, the easier it will be to gather more specimens.”

They’d reached the far corner of the enclosure, moving close enough that Quinn could have taken off a glove, reached out, and touched the metal links, if he hadn’t been worried about losing a finger to frostbite.

“From what I’ve read, the data’s beyond persuasive.”

“Here you don’t need to read, you can simply look and see for yourself.”

The Russian pointed at the ground where the furry, stocky horses were grazing. Then toward the ground beneath Quinn’s giant boots. Quinn didn’t have to be a scientist to notice the clear difference: Outside the enclosure, little life beyond sparse moss and lichen was growing, but within the enclosure, where the Yakutian horses were huddled, the ground was covered in patches of thick, green grass.

“When we get enough animals and take away the fences, the data will become even more extreme.”

Quinn would have whistled, but his lips were nearly frozen. He knew, from his pretrip reading, that it wasn’t just the handful of animal enclosures at the core of the Russian’s rapidly expanding data set. Yakutian horses, bison, reindeer—the resettled animals were just one facet of the scientist’s ambitious experiment. The Russian’s team—beginning with his father, the true genius behind the experiment—had been working the acres of land around Chersky for decades now, with tools ranging from repurposed bulldozers with heavy, spiked treads, wheeled pile drivers that could pound the ground with precise, incredible pressure at the push of a button, to a surplus issue, World War II–era tank they had purchased from the Russian government in Yakutsk and driven several hundred miles to Chersky.

Between the animals, the construction machinery, and the tank, they’d managed to accomplish something that many scientists might have thought impossible: Beneath the layer of grass within the various enclosures—the controlled test environments—they’d lowered the permafrost ground temperature by an average of fifteen degrees.

Quinn wasn’t a climatologist—he was actually a student of biology, with a background in genetic engineering—but even he knew these numbers were staggering; more than that, they were important.

Important enough to inspire him to take a trip halfway around the world.

“When we take away the fences,” the Russian continued, without slowing his pace, “it will be like turning back time ten thousand years. Specimens will become herds. A repopulation.”

“And what about predators?” Quinn asked, as they passed the edge of the enclosure and started slowly to ascend a hill of permafrost. “I assume they were once part of the history of this place?”

“An important part, yes. Arctic wolves, polar bears. Before that, saber-toothed tigers.”

“Saber-toothed tigers?”

“The predators and the herbivores lived side by side. In fact, the predators helped the herbivores to thrive. They were territorial, and protected their herds from encroaching competitors. They also picked off the sick and weak. It was an important balance. Until we came along.”

Quinn knew where the story went from there. As the last ice age ended, human populations moved northward. Hunting parties decimated the native populations of herbivores and predators. Though the science was still a bit controversial, the Russian experiments—the resettled animals, the tank turning over the soil, the pile drivers—were meant to provide proof that it wasn’t just the changing environment that had caused the mass extinctions. In large part, it was the other way around.

“At first, we were like every other predator in this place. We hunted what we needed. But we never get full. We never stop hunting. We aren’t just another predator—we are the Apex Predator.”

The Russian looked back at him, as they reached the top of the slow rise. Quinn could see past the Russian’s shoulders; ahead of them rose another fence, at least twice as high as the Yakutian horse enclosure. It was also made of metal, but this fence was much thicker, and topped in curls of barbed wire. It took Quinn a full minute of breathing hard to realize—this fence wasn’t built to keep predators out. It was built to keep something in.

The Russian strolled forward, toward a chain-link door built into a section of the fence directly in front of them. There was an electronic keypad halfway up the door, covered in Cyrillic letters. The Russian punched six of the keys in sequence, and they heard a metallic whir, electronic tumblers falling into place. Then the door swung inward. The Russian gestured for Quinn to step through.

“Is this safe?” Quinn asked.

“You don’t sound much like an Apex Predator.”

Quinn swallowed, hard.

“Actually, I’m a vegan.”

The Russian laughed.

“It’s perfectly safe. I promise, no saber-toothed tigers. Nothing but herbivores.”

The Russian waited for Quinn to go through the open doorway first, then followed behind. Quinn found himself standing at the top of a long incline, looking down at an expanse of steppe similar to the four miles he’d just hiked—but, beginning a dozen yards ahead of him, much of the moss and lichen had been replaced by thick, green grass. Something had been turning this topsoil with enough regularity to make a real, significant difference. From the size of the area within the fencing, Quinn knew it had to be something much bigger than a World War II tank.

He was about to take another step forward when he saw something in the distance, moving toward them. The shape was large, lumbering, and vaguely familiar. But as it continued toward them, step by massive step, it seemed to keep getting bigger.

Too big, Quinn suddenly thought to himself.

Much too big.

“Christ.”

“Not this time.”

“This isn’t possible . . .”

But Quinn knew better than anyone, that wasn’t true.

Although more than five years had passed since he’d left the lab—and the team associated with this place at the northern edge of the world—and had rejoined only a week before heading to Russia, he knew that his colleagues had only a few rules that couldn’t be broken: Highest on that list was that the word “impossible” was officially banned.

During his time at the lab, Quinn had seen enough incredible things to know why. On his return, his colleagues had purposely kept him in the dark as to their progress, wanting him to see it for himself, firsthand. He knew that a thing like this—the creature he was seeing, something that shouldn’t have existed, that hadn’t existed for more than three thousand years—wasn’t simply possible.

It was inevitable.



CHAPTER THREE


Today

77 AVENUE LOUIS PASTEUR, BOSTON.

Ten minutes past two in the morning, and the warrenlike lab tucked into the second floor of the glass and steel New Research Building at Harvard Medical School was as alive as the middle of the day. Teams of young postdocs, grad students, and harried fourth-year med students huddled over high-tech workstations, engaged in what appeared to be a highly choreographed dance involving pipettes, Petri dishes, and DNA-sequencing arrays. Gloved hands moved in and out of sterilization chambers and secure specimen freezers, and masked and youthful faces hovered over test tubes, twirling like small tornadoes within chrome-plated centrifuges.

In the middle of it all, Dr. George Church strolled through the beautiful chaos, a grin painted above his billowing white beard. Science was supposed to be staid, boring, a slow drip of sap running down a tired maple tree. But even on a bad day, Church’s lab was anything but dull, and tonight, the place was running at a hundred thousand RPM. All Church could do was stand back and watch, as his ever-growing litter of young charges raced toward yet another breakthrough of epic proportions.

One of the running jokes that often moved through the New Research Building was that nobody knew exactly how many people Church’s lab actually employed. Over the years, Church had determinedly gathered an eclectic group of the smartest young scientists from all over the world, but even beyond the kids he’d recruited, his lab had what Church liked to call an “open door policy.” More than once, brilliant thinkers had literally walked in off the street. If they’d been able to make an impression, Church had invited them to stay.

Whatever the true number was—Church himself put it at ninety-one—his lab was now home to many of the brightest young minds in genetics, biology, and molecular engineering. Furthermore, Church had given them free rein: access to nearly unlimited resources, liberty to chase their ideas wherever they might lead, and most important, the keys to a startling new technology that made reading and editing the DNA of any living creature nearly as simple as cutting paper with a pair of scissors.

His unique lab was on the verge of another astonishing breakthrough, yet it was a natural extension of the work he had been engaged in for most of his adult life. At sixty-three, he was considered one of the most brilliant forward thinkers around, having been involved in the inception of important scientific endeavors from the Human Genome Project to the current battle to eliminate malaria and to reverse aging by using genetic implants. Physically, he was also impressive: tall, imposing, with his long white beard, and a thick blast of hair rising up from his head like a snow-ridden halo. A towering figure, not just in the rarified world of scientists, Church was also one of the few lab rats to cross over into popular culture. From a recent visit to Stephen Colbert’s television show, in which Church wowed the audience by producing a slip of paper that contained seventy billion copies of his most recent book, which had been converted into chemical code and implanted into a fragment of DNA no bigger than a period, to his recent coverage in the New York Times for organizing a meeting of top biologists who were planning technologies to synthesize a human genome and other large genomes. (The article noted that the meeting was “private,” which was then reported by other outlets as “secret,” leading many scientists to jokingly start calling their own meetings “secret meetings.”) Church was fast becoming the face of the genetic revolution, an area of science that seemed to promise extraordinary advances from designer babies to immortality.

And now, as Church strolled through his labyrinthine laboratory on the second floor of the New Research Building, well past two in the morning—which was even more impressive because Church was well known to rise every morning at five—one of those breakthroughs was only moments away. Approaching a group of young charges huddled around one of the workstations, he could tell that something incredible was about to happen.

Church leaned over their shoulders to look at what they were doing. On the table in front of them was a small plastic dish containing a single drop of hemoglobin, suspended in an “organoid” in a sterile saline base. The miniature, three-dimensional conglomeration of cells, grown from a small piece of tissue, had been created specifically to mimic a small interior organ. Through the microscope, Church could see the tiny architecture of a working circulatory system in its micro-anatomy.

A young Chinese woman placed the dish onto a thin metal tray, then slid the tray into a flash freezer. Within seconds, the temperature in the freezer reached a life-killing freezing point, representing an outdoor air temperature of sixty degrees below zero.

A minute later, the tray was retrieved, and the dish with the hemoglobin was placed under the lenses of a high-powered microscope. One at a time, the postdocs looked at the sample, a tense silence spreading from their corner to the rest of the lab. Then the young scientists stood aside so Church could take his turn.

Peering through the microscope, he could clearly see: The hemoglobin cells in the organoid were still active, still able to release oxygen. Still alive.

Sixty degrees below zero, deep winter temperature in the Siberian tundra.

At such a below-freezing temperature, most animals’ blood would have long ceased functioning optimally for oxygen release.

“It worked,” the young woman said, her tone characteristically terse. She was in her midtwenties, and English was not her first language. In fact, she had learned English in Church’s lab. As unique a setting for linguistic education as it might seem, given her history, it made perfect sense. More than half of her life had been spent in labs and lablike classrooms of various shapes and sizes, on both sides of the world. Science practiced to such an extreme might appear like magic to the uninitiated, but to her it felt routine. Still, despite her stoic tone, she knew as well as Church that what they had accomplished was extraordinary.

The cells in the dish represented a sea change in the process of science itself.

Science was no longer confined to studying, understanding, and explaining the natural world. It was no longer limited to reading the secrets and mysteries hidden within nature. Science was now capable of writing those secrets, down at the cellular level. Biology and genetics had gone from passive observation to active creation.

Whether the young woman realized it or not, it was a shift George Church had been working toward his entire life.



CHAPTER FOUR


Early summer 1959

DAVIS ISLAND, TAMPA, FLORIDA.

A few minutes past noon, the mercury was well over ninety-six degrees, the air so thick and humid it seemed to flow from the sun in shimmering waves. George Jordan—two months beyond his fifth birthday, one stepfather removed from his birth name, George Stewart McDonald, and still another stepfather away from the last name he would finally settle upon as an adult, Church—stood knee-deep in mud, hands jammed into the pockets of a frayed pair of overalls.

“You’re gonna need to step back a little farther, George. I don’t want to have to explain to your mom why you’re missing a piece of your head.”

George shifted his feet backward through the murk, his boots making a sucking sound as they splashed brackish water, painting cauliflower streaks up the denim covering his legs. The older boy, Charlie, watched him from the small clearing a half dozen yards away, already bent forward over a quartet of plastic cowboys, a shiny Bic lighter gripped between the fingers of his right hand. Charlie’s clothes were even more tattered than George’s, and his shirt was two sizes too small; his jeans had holes in them big enough for a rattlesnake to slither through—a real possibility, considering where the two of them had spent most of their time since Charlie had moved in with George and his mother and stepfather, not three months earlier. The shirt—along with most of his clothes, shoes, toiletries, and whatever else could be considered personal property—were hand-me-ups from George, part of the shared, bunk-bed-style life the two kids lived, and a constant topic of humiliation, which George certainly understood. At nine, Charlie was a veritable adult in the rural culture of the swampy backwoods surrounding Tampa, and compared to George, he seemed positively worldly. In three months, he’d already taught George how to shoplift cowboys from the locked bins at the local grocery store, how to steal cigarettes from George’s stepfather’s medicine cabinet, and even how to hot-wire their neighbor’s pickup truck, though they hadn’t yet dared to take the thing for a joyride.

Charlie also knew a lot about fireworks.

“This is an M-80. A Class C explosive, illegal in every state. It’s got the power of an eighth of a stick of dynamite, so when it goes off, you might want to cover your ears.”

George felt a familiar spike of anticipation move through him as he watched Charlie flick the lighter open, the little flame arching up through the hazy air of the swamp. The plastic cowboys strapped around the red, cylindrical firecracker seemed resigned to their fate, subjects in what George and Charlie liked to call one of their many “experiments for the greater good of humanity.” Two years earlier, the Russians had launched Sputnik—the world’s first satellite, an event that still dominated newspapers—and it was the least George and his older housemate could do to further the cause, by studying the effects of sudden combustion on plastic action figures.

Even at five years old, George was on his way to becoming a scientist. Although nearby Tampa was the second-largest city in Florida, George had not grown up in an urban or even suburban environment. He was a child of the canals, mudflats, bays, and swamps of the surrounding islands. Independent from almost the moment he could walk, he’d cut his teeth in the wild forests and high reeds, among the strange animals and insects that turned every inch of mud seeping around his boots into ecosystems of their own.

Most days, before Charlie had entered his life, George could be found down on his hands and knees in that mud, digging up bugs, crustaceans, even scorpions and snakes. Just six months earlier, he’d met his first rattler. More thrilled than scared, he’d sat in awe as the thing coiled in front of him, its tail a blur of sound and motion. He’d wanted nothing more than to understand how and why it could make such a sound, why it lived in this swamp, how it interacted with the world around them. A short time later, he’d found an insect graveyard in a clearing behind a mudflat, full of discarded exoskeletons hanging from vines and the limbs of low trees. At home that night, he’d used a set of encyclopedias to teach himself about metamorphosis, to try to understand what had happened to the insects, why they had left part of themselves behind.

Even before he knew what the word meant, George had fallen in love with science. But he was facing an uphill battle; he didn’t have any scientists in his life. While attending Miami Law School, his mother, Virginia, had met, married, and then divorced his father, Stewart McDonald, a pilot, race car driver, and barefoot water skier. Born on MacDill Air Force Base, George had been reared by a strong, independent woman who was essentially math and science phobic. Even so, she couldn’t deny his obvious interest in and aptitude for numbers and the scientific process. Every night, George came home babbling about another adventure, about his hours spent digging in the mud. Then he’d head straight for whatever books he could find, matching pictures to whatever he’d seen that day. Although he was mildly dyslexic—he had trouble seeing letters in their proper places in words—he could quickly teach himself from the pictures. Once, he’d found a large insect submerged in a pond, which he described as a “submarine with legs.” He’d sealed it in a jar, but the next day it had disappeared. It wasn’t until he’d opened the jar that he’d noticed the enormous dragonfly hiding under the lid. Even though he couldn’t read the words in any of the books his mother had gotten him from the library, the pictures taught him what had happened: The submarine with legs had been the larva of the dragonfly. The thrill of that discovery had been so intense that George became convinced he had found what he wanted to do for the rest of his life.

But for the time being, as George’s mother worked to establish herself in the legal profession, her son’s classroom remained the swamps. When George was three, his mother had remarried, giving him a new last name and a half sister; she’d also begun to make it a habit of taking some of her legal work home with her, which culminated in her delivering to George a new playmate, Charlie—a nine-year-old juvenile delinquent whom a judge had been unable to place in a foster home. Charlie had immediately taken George under his wing, and the swamp-classroom became a place for progressively more adventurous “experiments.”

“Ready?” Charlie shot George an evil grin, and the younger boy took another step back, putting his palms over his ears. Then he gave a little nod.

“Blastoff!” yelled Charlie as he touched the flame to the firecracker’s wick, then charged back through the swamp to where George was standing. There was a brief pause—and then a flash of light, bright enough to bring tears to George’s eyes. A loud crack echoed through the air, and pieces of plastic rained down into the swamp. Something hot touched George’s shoulder, and he slapped at it with his hand, sending a tiny, smoking cowboy hat splashing into a puddle at his feet.

“Total annihilation!” Charlie shouted, clapping his hands together. But George was too far gone to respond. In his mind, the mini cowboys still raining down into the swamp were miniature Sputniks caught in the complex math of forced acceleration and gravity. He could almost see the numbers dancing in the air. For him, the real fun came after the smoke had cleared. For George, the best part of their experiments was trying to understand the how and why of them.

Although looking at the licks of flame, the melting plastic, and the small crater the M-80 had left behind, George had to admit—sometimes it was fun just to blow things up.



CHAPTER FIVE


December 23, 2006

SAKHA REPUBLIC, NORTHERN SIBERIA.

A twisting stretch of highway, somewhere between Irkutsk and Chersky.

Nikita Zimov hunched over the steering wheel of his borrowed two-door pickup truck, the muscles in his forearms tight as metal ropes as he fought to stay near the center of the serpentine swath of packed mud. The road—more of a path, because nothing out here truly qualified as a road—cut between steep inclines of craggy rock and jutting promenades of heavily tangled forest. The beams of orange from the truck’s waning headlights were like sickly pale fingers trying desperately to reach out through the inky blackness—the sort of complete dark found only in a place that did not see sunlight for months on end.

“This is crazy, isn’t it? I mean even to you? Or does this feel normal?”

Nikita did not pull his eyes from the front windshield to look at the young woman sitting in the seat next to him, instead keeping his focus on the snowflakes that flew, horizontally, across the weak beams from the headlights. Her face was pressed against the glass of her side window, and she was desperately trying to make out anything beyond the shadows of trees and cliffs.

“The fact that it’s normal doesn’t mean it’s not also crazy,” he answered, trying to sound more confident than he was.

Anastasiya was barely twenty years old, the same as Nikita. A classmate of his at the University of Novosibirsk, she was also much more than a classmate. Nikita would never have invited a simple classmate to this place, above the ring of the world.

“You get used to the darkness, and the snow, and the cold. It’s the polar bears that keep you on your toes.”

Anastasiya glanced at him and he laughed, and then she was laughing, too. It was good, the laughter; it masked the fear ricocheting through his veins. His anxiety didn’t have to do only with the terrain and the conditions—although to be sure, it was kind of like piloting a submarine through a swamp. His fear had more to do with where they were going and why they were going there.

He was on his way home.

That thought alone would have been enough to twist his nerves into a spiral, but there was also the fact that he wasn’t coming home alone.

Before he’d left Chersky and the Northeast Science Center five years earlier, Nikita could have counted the number of girls he had ever met on one hand. After escaping Chersky to attend one of the country’s best science-focused high schools in Novosibirsk—then continuing to the university—he certainly had not expected to find someone whom he’d felt strongly enough about to chance bringing her to this place. Over the entire journey, he had half expected her to turn around and run. A girl who had never seen snow in her life, she had landed at that little airport in Irkutsk in the middle of the winter, then headed down the road with him into all this blackness.

And then of course there was the cold; they had stepped off that plane into a stiff wind that brought the temperature well below –40 Celsius. And yet, as he had retrieved the truck that his family had left for him for the two-hour trip to Chersky, she had simply smiled and held his hand.

As the truck’s headlights jerked fitfully across the blackness, he wondered what she was thinking. If it had been daylight, the place might have felt very different; the vistas could be incredible, tens of thousands of miles on either side of unpopulated tundra with areas of thick forestation, low shrubs, moss, lichen, and weeds.

A true and empty wilderness.

Ten thousand years ago, it would have looked very different. The terrain surrounding them would have been made up of vast pastures populated by an incredible density of animals. Herds and super-herds, with a biomass rivaling the biggest cities of modern times. Millions of oxen, bison, horses, and even bigger herbivores, living together, harmonic, symbiotic.

But now there was nothing.

“It’s still hard for me to believe,” Anastasiya said. “You grew up out here, by yourself. It’s like something out of a novel. Such a harsh place for a child.”

“I didn’t know any different. In the summer, it’s actually quite beautiful. Fishing, hiking—it’s everything that a little boy could wish for.”

“But the winter.”

“Yes.”

In this part of Siberia there was no sugarcoating the winter. Temperatures that regularly reached –60°, that averaged –40° Celsius. And three months of complete darkness, with winds that could tear the frozen skin from your cheeks.

“My father brought me here when I was two years old. And I was here until I left for high school.”

Nikita’s sister had gotten out first. As soon as she was old enough, she had left for St. Petersburg, and a world that was not locked in ice. Nikita had followed her lead. Novosibirsk might still have been in Siberia, but with a population of 1.3 million, it was a veritable nation of its own compared to Chersky. The university was first-rate, and Nikita had planned to pursue math and computer modeling, then one day end up in a big city like his sister. He might have had the heart of a scientist in him, but he was not his father. He didn’t think, at twenty, that he was willing to give up everything just to save the world.

“But then he came to the dorms four months ago and asked if I would come back.”

Anastasiya looked at him. He kept his eyes on the road. She wouldn’t understand yet, but it really had been as simple as that. His father had asked him to come back, and he hadn’t been able to say no.

“You think I was alone here as a child, and in some ways it certainly was lonely—but I was a part of something much bigger than myself.”

They took another corner in the makeshift road, and through the darkness he could just barely make out the squat building that composed part of the Northeast Science Center. The front lights were on, casting a dull cone through the swirls of snow, and in the center stood a figure draped in a heavy winter coat. The fur-lined hood was up, revealing the man’s chiseled, weathered features, above his long, flowing dark beard. He was grinning into the cold.

Sergey Zimov was the strongest man Nikita had ever known. He had built the Northeast Science Center with his bare hands, starting off with little more than a wooden hut in 1980, almost thirty years earlier. Eleven years after that, when the Soviet Union collapsed, his superiors in Moscow had ordered him back to Vladivostok to continue his work. He had refused, instead using whatever resources he could find to store enough food, gasoline, and materials to continue his work through the chaotic governments that followed. Over that time, he’d built the Science Center into a state-of-the-art Arctic research hub, with multiple biological labs, atmospheric data collectors, and tools for geo-engineering. More significant than any of that, thirty miles down the Kolyma River he’d begun working on a dream: a glimpse into both the past and—if they continued what he’d started—the future.

Nikita had no doubt that his father would spend the rest of his life fighting for that dream. He wasn’t just the strongest man Nikita knew, but also the most determined. And one of the smartest.
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