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Chapter 1



Abandoned


She weighed scarcely more than a pound, roughly the size of a squirrel. Her eyes and ears were fused shut. Her only sense of the world around her came from smell, and her nose led her in one direction: toward the gravity and heat of her mother, a six-hundred-pound polar bear named Aurora.


Their den was made of cinder block, painted white and illuminated by a single red bulb in the ceiling. The floor was piled high with straw. The air, heavy with captive musk and kept artificially cool to mimic the Arctic, was pierced periodically by the cries of Nora, a pink-and-white wriggling ball of polar bear, tucked into the folds of her mother’s fur.


The tiny cub slept a lot, waking only to nurse, which she did greedily and often, with a soft whir that sounded like a tiny outboard motor. She suckled even in her sleep, her curled tongue lapping at the air.


Around nine o’clock on the morning of Nora’s sixth day, Aurora rose, stretched, and ambled out of the den. The cub was completely reliant on her mom, alone and vulnerable without her. As the chilly air crept in around her, Nora cast her head from side to side, screeching as she searched for something familiar, something warm. When she found no answer to her cries, she began to wail.


Outside the denning compound, three women monitored what was happening. Zoo veterinarian Priya Bapodra peered at a grainy, red video—a live feed from inside the polar bear den—as a pixelated Nora squirmed on the screen in front of her. Zookeeper Devon Sabo took notes. Carrie Pratt, a curator, looked on. For five days, the women had worked in rotating shifts, keeping a twenty-four-hour watch on Nora, craning their necks to discern what was happening on the video monitors and pressing headphones to their ears, listening for any signs of distress.


When Nora was born, on November 6, 2015, she was the first polar bear cub to live more than a few days at the Columbus Zoo and Aquarium, which had opened in 1927. The den where she spent her first days was nothing like where she would have been raised in the wild, but it was as close as humans could muster in the suburbs of central Ohio. Nora’s birth in that concrete den represented all the ways humans and polar bears were inextricably tangled—for better and for worse. To some, Nora would become the wild north made approachable, an ambassador for a species few would ever see in the wild. To others, she was the physical embodiment of the political battle over whether humans were causing irreparable harm to the planet, a question settled by science long before her birth. Whether she liked it or not, she and her species had become the sad-eyed face of climate change. She represented the damage humans had done to the earth, and she offered the thinnest hope of setting things right.


But to the keepers in the trailer, she was not an ambassador or a symbol. Nora was a helpless cub who was in peril.


And so, at 8:55 a.m., as Aurora took one step away from Nora and then another, the women steeled their nerves and tried to stay calm. Aurora had left Nora alone before, but only for brief periods. In the wild, a mother polar bear never leaves the den, even to eat. The eight-year-old mother wandered down a hallway, past the food her keepers had left for her, and toward the other side of the enclosure. Sabo made a note in the log:


“Aurora gets up and goes into pool room.”


Soon after, phones around the zoo buzzed. An alert went out over a text message thread to the rest of the animal care team, letting them know something was amiss. Ten minutes passed. Maternal instincts are innate in animals, but Aurora appeared conflicted.


Bapodra kept an eye on the clock. Twenty minutes now.


As the time ticked by, the tension in the trailer grew. Nora’s cries reminded the keepers of their own children, only louder and more urgent. As long as her vocals were strong, they were willing to wait.


Most polar bear cubs born in captivity live less than a month. Only about a third survive to adulthood. When keepers are forced to raise the cubs themselves, the odds are worse. Cubs can’t regulate their temperature on their own. Without their mothers, they succumb to disease and infection. They suffer from malnutrition and bone issues because their mother’s milk is impossible to replicate. The keepers knew all that when they created Aurora’s birth plan, drafted long before she went into labor. The twenty-three-page document was kept in a binder in the denning compound, and each member of the team had a copy on their phone. The plan accounted for all conceivable scenarios, including pulling a cub from its mother. “It will not be possible to return the cubs to the female when their condition improves or they have been stabilized, as she will not accept them,” the plan read.


The women in the trailer knew that if they stepped in to help Nora, there would be no going back. The responsibility of raising the helpless cub would fall to them. Between them, the women had decades of experience hand-raising jungle cats, livestock, and primates. But none of them had ever raised a polar bear. There were only a handful of people in the world who had even tried.


At the one-hour mark, something had to be done. Sabo went into the compound, carrying more straw to coax the wandering mom back to her cub. She walked along the narrow path called the keepers’ alley and quietly dropped the straw next to the den where Nora lay crying.


Aurora didn’t respond.


Another hour went by and Sabo went into the denning compound again. This time she brought fish. On the text thread, Sabo relayed what was happening. Soon, other keepers showed up to watch. Questions swirled in their heads. Could something have driven Aurora from the den? What else could they do to encourage her to return? How long should they wait?


Three hours had gone by, and now the keepers gave Aurora a deadline: one more hour. If Nora appeared to weaken, they would swoop in sooner. None of them wanted to raise Nora themselves. Her odds would plummet the instant they plucked her from the den. But they didn’t want to stand by and watch her die, either. Left alone, her odds were zero. They grabbed a plastic bin and lined it with heated water bottles and blankets. Without her mother’s warmth, Nora had to be getting cold.


At 12:43 p.m., almost four hours after Aurora left the den, Nora’s cries weakened ever so slightly, and she looked sluggish. It was November 12, Bapodra’s birthday, and the veterinarian had plans with her husband that night. She called and told him to put the plans on hold.


It was time.


* * *


A little less than half a million years before Nora was born, the earth was going through a significant warming period.


It was hot enough that part of the Antarctic ice sheet collapsed and sea levels rose dramatically, in some places more than sixty feet higher than they are today. Sea surface temperatures rose, too, and coral flourished in balmy shallow ocean waters. The ice sheet that covers Greenland receded, and boreal forests took root on the shores of the usually frigid island. A band of brown bears migrated north, taking up residence in these forests and in similar places around the Arctic, colonizing northern latitudes normally off-limits to them.


And then, roughly 400,000 years ago, the climate changed again. Temperatures dropped, glaciers re-formed, and the northern brown bears were cut off from their southern counterparts. The evolutionary tree split and a new species was born: the polar bear.


At least that’s one theory. Others place the polar bear’s divergence from the brown bear (known colloquially as the grizzly) at four to five million years ago. Some say it happened more recently, within the past 200,000 to 300,000 years. Polar bears are still so closely related to brown bears that it’s possible for them to interbreed, and they have done so many times over their evolutionary arc, especially when a warm climate has allowed the two species’ ranges to overlap. (Recent documentation of these interbred bears birthed the term “pizzly,” a polar bear–grizzly hybrid that sports a beige coat.)


That interbreeding, the mixing of DNA from the two species, is one reason the exact timing of the evolutionary split remains elusive, and there are few ancient polar bear fossils from which to draw conclusions. However long they’ve been around, though, polar bears must have managed to rapidly specialize in order to survive in the harsh conditions of the Arctic.


Over generations, as forests gave way to snowy tundra, lighter-colored brown bears found themselves with better camouflage than their darker cousins. As a result, they were better hunters and reproduced more successfully, passing their lighter-furred genetic code on to their offspring until the entire species was white. Eventually, polar bears would have two layers of fur: an outer coat of clear hairs with hollow cores, which provide excellent insulation, and a dense inner layer of shorter hair. Their ears shrank to conserve heat. Their paws grew larger to provide better traction on snow and ice, and webbing formed between their toes to help them swim. Fat grew in a thick layer beneath their skin and enshrouded their organs, to fight off the bitter cold.


Their diets changed, too. Where the brown bear mostly ate grass, fruit, insects, and the occasional fish, the polar bear’s diet would come to consist almost entirely of blubber-laden animals from the ocean. Polar bears are opportunistic hunters, eating whatever they can catch easily, including walrus and small whales. But they have historically relied on seals for food. Seal blubber was the only food dense enough in calories and plentiful enough in Arctic waters to support an animal that can grow to 1,700 pounds, up to half of which can be fat. And so polar bears came to bring the full measure of their cunning, patience, and brute strength to hunt their main prey. Their sense of smell became so powerful that they could locate seals through feet of ice. They learned to locate the air holes seals use to breathe, and wait. They learned that sometimes that wait could last for days. When the seal surfaced, the bear learned to plunge its long neck into the water, haul out the seal, and crush its skull.


A diet so rich in fat would prove fatal to humans, but polar bears persist, even thrive, with extremely high levels of cholesterol. As their hair changed color and their paws got bigger, their genes changed, too. Polar bears gained the ability to metabolize vast amounts of fat without clogging their arteries, taking it out of the bloodstream and storing it for insulation. But to get the fat they need, polar bears need seals. To get seals, they need ice.


Since they diverged from their brown cousins, polar bears have ranged across the Arctic, from the icy shores of the islands in the Canadian Arctic Archipelago to the far reaches of northern Russia to the frozen coast of Alaska. As those places see ice cover diminish, polar bears have less access to their main food source, and nutrition plays an integral role in reproduction. Mother bears generally give birth in December and January, and new moms spend the next several months rearing their cubs in dens before they’re ready for exposure to the outside world. Adult bears mature late, have few litters, and expend a great amount of time and energy raising their young. Without proper nutrition, females lose weight and give birth to fewer, weaker cubs. Sickly cubs are less likely to survive, so as ice disappears, so too does the polar bear.


Given the threats their wild counterparts are facing, zoos are particularly invested in the survival of captive bears. Nora was one of only two surviving cubs born in the United States in 2015. A twin brother had lived less than two days and died with an empty stomach. Zookeepers believe he never tasted his mother’s milk.


Every cub—wild or captive—shoulders a share of the burden of a species in peril. That burden weighed heavily on Nora and her keepers as they tried to figure out what to do with the abandoned cub.


Devon Sabo was the first to enter the polar bear compound. Nora was alone in the den, bathed in red light. Aurora, her mom, had left the small room and wandered toward another room on the other side of the denning compound. The keepers, who had been watching a live video feed from a trailer next to the building, knew this was their chance to act.


Sabo went to the far side of the denning compound with a plate of smelt, one of Aurora’s favorite snacks. She grabbed a fish with a pair of tongs and called Aurora. She was distracting the bear so Aurora wouldn’t notice as the door slid shut behind her.


Curator Carrie Pratt came in next. Moving slowly, she quietly secured the door with a padlock. As it clicked into place, any remaining bond between Nora and her mother was severed.










Chapter 2



A Fateful Hunt


Nearly twenty-eight years before Nora’s birth and 3,615 miles to the northwest, Gene Rex Agnaboogok set out from his house on the edge of the Inupiat village of Wales, the westernmost community on the North American continent.


He packed only what he needed: warm clothes, a rifle, cigarettes, and coffee, as well as extra gas and food in case he got stuck. It was late in March, but the temperature was still well below zero, and sea ice stretched far out into the Bering Strait. Heading out alone, he knew there would be no one to help him if something went wrong.


He gunned the engine on his snowmobile and cruised along the waterfront, past the remnants of traditional houses built of sod and newly assembled constructions of wood and steel, past the tall cross sticking out of the snow-covered dunes that marked the spot where hundreds of his ancestors were buried. Heading northeast, Agnaboogok was soon in untouched country. On his right, a vast lagoon sat frozen and unmoving. To his left, in the middle of the strait, the Diomede Islands marked the International Date Line and the border between the United States and Russia. It was a clear day, and beyond the islands, Agnaboogok caught glimpses of the Siberian coast.


Three hours into the hunt, Agnaboogok had come up empty. The stereotypes of the north—cold, empty, and barren—were proving correct. Agnaboogok hadn’t seen more than a passing fox in the distance, too far to get a shot off and too small to warrant chasing down. Then, just before 11 a.m., he found prints so large they could come from only one animal. An adult polar bear could feed several families for weeks. Agnaboogok followed the plodding tracks away from the coastline and out onto the Bering Strait.


Close to shore, four-foot waves of ice sat frozen in time—a rough, unmoving sea. Wind whipped around the cape, picking up snow and piling it in drifts. Agnaboogok’s snowmobile bumped along over the ice until the sea stretched flat for hundreds of yards. There, where the ice had been blown smooth, Agnaboogok lost the bear’s tracks. He throttled back the engine. Now nearly a mile from shore, he needed to regroup.


He was close to the edge of what is known as fast ice, sheets that are fixed to the mainland, and at the foot of a pressure ridge. Currents in the strait, where the Pacific and Arctic oceans mix and swirl, had stacked icebergs up into towers, three or four stories tall, that stretched in a line parallel to the shore. Beyond the ridge, broken ice and ocean. Agnaboogok picked the tallest iceberg and hiked up to get a better view. He pulled a Marlboro Light from his shirt pocket and sipped coffee from his thermos, scanning the landscape with binoculars for anything he could hunt.


The only discernible movement: waves on the open water and blowing snow.


In the early 1970s, all five nations that are home to polar bears—the United States, Canada, Denmark (which governs Greenland), Norway, and the Soviet Union—joined with the International Union for Conservation of Nature to estimate their global population. Using observations from Alaska Natives and other sources, American researchers said they thought there were about eighteen thousand bears. Canadian experts thought it was closer to twenty thousand. Soviet bear counters thought there could be as few as five thousand bears roaming the northern reaches of the planet.


Despite the uncertainty over which of these population estimates was accurate (if any), there was agreement among the Arctic nations that the animals were being hunted at unsustainable levels and that conservation measures needed to be put in place. In 1973, they formalized that accord in the Agreement on the Conservation of Polar Bears, which drastically limited the circumstances in which the animals could be killed and banned the commercial trade of their skins, bones, and skulls. All of the signatories pledged to devote resources to the study of polar bears. In the midst of the Cold War, the agreement was among the few things upon which Soviets and Americans could find common ground. Canada instituted a quota system and outlawed hunts from aircraft or ships. Norway put a five-year ban in place. The United States banned polar bear hunts altogether, with exceptions for Native subsistence hunters like Agnaboogok.


Around the time those protective measures were put in place, Ian Stirling, who would become an icon in the field, began his research on polar bears. He had grown up in a small mining town in the mountains of western Canada before getting his master’s degree in zoology from the University of British Columbia. Stirling had always been an outdoorsman, but one of his earliest forays into polar research came in the late 1960s, when he wrote his Ph.D. thesis on the population dynamics of Antarctica’s Weddell seals. In the early seventies, he headed north and landed on the western shore of Hudson Bay, in Churchill, Manitoba. Much of what we know about polar bears was learned in that remote pocket of northern Canada. Hudson Bay is home to one of the world’s southernmost populations of bears, and researchers have taken advantage of the bears’ relative accessibility. Churchill would serve as Stirling’s home base for Arctic research for much of the next five decades.


Studying polar bears is rarely easy or comfortable. The first challenge is finding them. Polar bears are solitary animals that roam vast and shifting ranges. Much of their lives are spent on sea ice, some of which is adrift on the ocean, decoupled from land, and which researchers generally canvass from helicopters. Even then, a white animal in a white environment is not easy to spot.


Early polar bear research aimed primarily to get an accurate count of the animals and to determine whether a given group of bears—there are nineteen distinct subpopulations circling the top of the globe—was increasing, decreasing, or remaining stable. And that was done with rudimentary tagging studies conducted over multiple years.


In the first year of a mark-recapture study, researchers head out in a helicopter, toting rifles loaded with tranquilizer darts. Once they find a bear, hit it with a dart, and watch it drift into sedation, the aircraft sets down and they begin taking measurements of the animal’s length and girth. They may set up a scale on a mobile tripod and weigh the bear, collect a biopsy, or take samples of its fur or fecal matter.


A small plastic tag, slightly larger than a human thumbnail and bearing a unique identification number, is affixed to the bear, sometimes one in each ear. Today, ear tags can contain GPS trackers and other advanced monitoring mechanisms, but back when Stirling first started, all they had was numbers. Researchers also use a special tool to tattoo a unique ID number on the inner lip of the bear, in case the ear tag falls out. Then they get back in the helicopter to look for the next bear. That process is repeated for as many bears as can be found during the tagging season in the first year.


Then they wait.


The second year of a mark-recapture study looks a lot like the first one. Researchers fly around in the same area as they did in year one, tranquilizing and tagging as many bears as they can and recording how many were marked with ear tags the year before. Then they calculate the ratio of marked to unmarked bears to estimate the size of the population for that area. If you catch and tag one hundred bears the first year, then catch another hundred bears the second year, 10 percent of which have ear tags, you can assume that about 10 percent of the overall population was tagged in year one. If 100 bears is 10 percent of the population, you’ve got yourself a population of 1,000 bears.


But the mark-recapture method is far from perfect. It assumes that each animal in a given study area has an equal chance of being captured every year, and that animals don’t wander in or out of the study area. Then, too, polar bears of different ages and genders can segregate themselves into different types of habitats. Male bears may prefer open sea ice, while females with cubs may congregate in areas with more cover, so male bears may be overrepresented in population estimates. Some areas are too remote for any type of estimate at all.


Given these pitfalls, it should come as no surprise that there is disagreement about the status of many polar bear subpopulations. But what we do know is that while several are classified as stable, only a few of the subpopulations are growing. At least three have seen declines in recent years. In the southern Beaufort Sea, along the northern coast of Alaska and Canada, researchers have seen a 40 percent drop in polar bear numbers in less than a decade. In Canada’s western Hudson Bay, where Stirling is based, the population dwindled at least 32 percent since the late 1980s before leveling out. And in southern Hudson Bay, bears are thinner and dying younger. Meanwhile, the total number of polar bears that roam the Arctic remains a mystery. The best guess puts the number somewhere around 26,000.


Long before Agnaboogok clambered to the top of that iceberg in 1988, his Inupiat ancestors and other Natives had hunted in the far north. Fossils from a woolly mammoth, discovered in Siberia, show injuries that could only have come from human weapons, presumably crafted by some of the Arctic’s earliest inhabitants. The Dorset people are thought to have settled in what is now the Canadian Arctic by 500 B.C.E. They hunted almost exclusively on the sea ice, using triangular blades made of stone, waiting for seals to appear at air holes and harpooning walrus and whales. They made lamps from soapstone, fueled by seal oil. They had chisel-edged tools called burins, which were probably used for the intricate carvings and complex masks they fashioned. It’s not clear exactly what happened to the Dorset, so named for the cape where their remains were first discovered, but their demise, between the years 1000 and 1500, coincided with a shift in climate. Anthropologists believe animal migration routes were likely disrupted and the sea ice the Dorset relied upon changed.


The decline of the Dorset made way for the Thule, who are thought to have settled first in Alaska as early as the first century and then spread out to the east, some going as far as Hudson Bay. Experts believe the Thule used sealskin kayaks to hunt on the open sea, wielding harpoon heads and knives made of polished slate instead of chipped stone.


The Thule were the ancestors of the Canadian Inuit and the Alaskan Inupiat.


Gene Agnaboogok’s earliest Inupiat ancestors are thought to have populated Alaska’s north and west coasts as early as the year 1000. Theirs was a culture of cooperation and sharing, of trade between villages. Agnaboogok’s hometown, which Europeans would later call Wales, was named Kingigin for the mountain that rises behind it. The people of the village—between six and seven hundred at its peak—called themselves Kingikmiut, “the people of Kingigin.” They hunted seals, walrus, bowhead whales, and polar bears, like their predecessors had done. Elders in villages like Wales learned the currents that pulled icebergs away from the fast ice attached to shore. They learned the migration patterns that brought different kinds of prey within hunting distance. They learned to harvest what they could from the unforgiving land and sea. Each generation refined that knowledge, over thousands of years, and passed it on to the next. That’s how Agnaboogok learned to hunt. That’s what brought him to the top of that iceberg, looking fruitlessly for game to bring home.


Cigarette spent, he flicked the butt into the snow and started down the slope, taking a different route than he’d taken on his way up. Halfway down, coffee in hand, he heard the ice crack. His weight felt suspended in air for a split second, and then he was falling. He crashed waist-deep into one of the many cavities beneath the surface. As Agnaboogok struggled to gain his footing, he realized the ground below him was moving.


He had broken through the roof of a den, and he was standing on top of a polar bear.










Chapter 3



First Feeding


Priya Bapodra stared at the thermometer and at the white cub, who was screeching.


The digital screen said simply low.


Just as the vet had feared. Nora, who had now been without her mother’s warmth for more than four hours, was so cold her body temperature wouldn’t register. The cub wriggled and squirmed and screeched against the intrusion, the strange smells, the foreign feel of human hands. Moments earlier, Bapodra had entered the den and nestled Nora into the warm blankets lining the plastic bin before the vet rushed her to the zoo’s medical center, where the cub went straight into the intensive care unit. Nora was small enough to fit in the palm of your hand, disoriented and angry. Bapodra knew that if she didn’t stabilize and warm the little bear, she would lose her.


Bapodra chose a 22-gauge needle, the second smallest she had, and searched Nora’s thigh for the femoral vein so she could draw blood. It was a vein she knew she could hit the first time, even on a creature so small and squirmy.


“Hang on, girl,” Bapodra said as the needle broke through Nora’s skin. The vet always talked to the animals, but this time the one she was trying to reassure was herself. Of the roughly seventy polar bears living in accredited zoos and wildlife refuges in North America in 2015, only four had been successfully hand-raised from infancy.


The women who became collectively known as the Nora Moms had their twenty-three-page plan, with step-by-step instructions in the subsection “Removal of Cub.” They had a manual: Hand-Rearing Wild and Domestic Mammals. They had an incubator the size of a double-wide refrigerator. Bapodra set the small-animal compartment to eighty-eight degrees and lined it with clean baby blankets.


They were as ready as they could possibly be, and they were not ready at all.


A few buildings away, the phone rang in the zoo’s nutrition center, a squat beige warehouse where a small crew worked to feed the facility’s seven thousand animals. Dana Hatcher, who ran the center, picked up the phone and got what seemed like a simple request:


“Can you come over to the animal hospital so we can talk about polar bear formula?”


She headed to a large conference room—joining a group of Nora Moms, curators, and administrators—and explained the recipe she had on hand.


“So, if you pull the cub—”


Someone interrupted her. “Dana, we’ve already pulled the cub.”


They needed the formula within an hour.


At home, Hatcher cooked like a scientist, using Excel spreadsheets and metric weights. She had cooked for lemurs, flamingos, and her seven-year-old. But never a polar bear cub. She felt like she was on one of those harried time challenges on a Food Network cooking show, but with much higher stakes.


Hatcher knew that polar bears were among the most difficult animals to feed. In the wild, they lived almost entirely off ringed seals, whose blubber added richness to polar bear mothers’ milk. The zoo had nothing that would accurately mimic seal fat, and Hatcher knew that past attempts at fortifying young polar bears’ formula with heavy cream had been unsuccessful; most cubs rejected it, and even those that didn’t sometimes ended up needing medical treatment for nutrient deficiencies. Fortunately for Hatcher, a veterinarian from the San Francisco Zoo had managed to study wild polar bear milk just a few years earlier. To get it, scientists in helicopters had to fire tranquilizer darts at mother polar bears on the frozen fjords in the Svalbard archipelago, north of mainland Norway, then hand-milk them on the ice. Knowing the chemical composition of that milk gave Hatcher an advantage: She knew, roughly, what nutrients Nora would need.


Hatcher had developed a recipe for polar bear milk before Nora was born, but she’d never made it before. She started with a can of powdered kitten milk replacer—baby formula for cats—and sifted it so it wouldn’t clump. The formula was low in fat, leaving Hatcher room to add calories however she saw fit.


She knew the sugars in the cat formula would be hard on Nora’s stomach, because polar bears can’t digest cow milk or goat milk. It took a few tries, but she figured out that heating the water to a specific temperature would help break down the lactose. Hatcher also knew that polar bears need lots of taurine to help absorb vitamins, so she crushed taurine tablets with a mortar and pestle and added that to the mixture. Then came the biggest and most important piece of the puzzle: Nora needed fat, and lots of it, to grow. But what kind?


Human and cow’s milk contain around 3.5 percent fat. Polar bear milk is more than eight times as rich, with a fat content of upwards of 30 percent. The birth plan recommended using herring oil, but that was available only from Canada. Shipping it across the border would be complicated, and she didn’t have time. Nora needed milk immediately. Hatcher considered her options and went with safflower oil.


She poured it all into an industrial blender and hit the button for low. The oil and the creamy formula spun together but separated like old yogurt. Hatcher tried turning the machine to high. The mixture frothed but ended up too thick to drink. After a few tries, Hatcher still couldn’t get the consistency right; the big blender was too powerful. She wished she had the Magic Bullet she used to make salsa at home. It was the perfect size, and it had a pulse function.


She sent a staff member on a quick trip to Target.


The smaller mixer proved to be the key. Hatcher heated the water and added the pre-sifted powder. Once those ingredients were blended smooth, she poured in the oil. She hit pulse on the Magic Bullet once. Twice. Three times.


It was ready.


Cindy Cupps was charged with Nora’s first feeding.


The mother of Devon Sabo, the keeper who’d been watching from the trailer when Aurora left the den, Cupps was a zoo veteran whose presence calmed the younger keepers. She was serene when others were stressed, tranquil when they were tense. As she headed to the zoo’s intensive care unit, she locked eyes with another keeper named Shannon Morarity.


Morarity was known as the crier in the group. Sure enough, when she caught Cupps’s glance, her eyes were welling. Cupps looked at Morarity and clenched her fists.


“We can do this,” Cupps said. Morarity looked back at her and took a breath.


“Okay.”


As Cupps arrived at the intensive care unit and opened the door to the incubator, she marveled at Nora’s head, just a little bigger than a golf ball. She scooped her up. Thin white fur covered Nora’s back and legs. Her squeals fluctuated between a high-pitched whine and a miniature roar. Her tongue lapped about freely in search of something to suckle. After not feeding for roughly five hours, Nora was famished. Cupps couldn’t help but think about the threat facing Nora and her species, the shrinking sea ice in the Arctic and the upward march of global temperatures. The seasoned zookeeper, who’d cared for hundreds of animals over her career, was struck by the moment.


This is unreal, she thought.


Cupps draped a towel across her thigh and slid her hand under Nora’s soft belly. She held the cub upright so she wouldn’t inhale any of the formula Hatcher had worked so hard to get just right. The keeper tipped the bottle toward the cub, and Nora latched on. She fed so tenaciously that a small milk mustache formed around her mouth. Cupps encouraged her in a soft voice, using a nickname that would stick.


“Good girl, Bean.”


The next day, the zoo’s public relations staff posted seventy-six seconds of video from one of Nora’s first feedings. Viewers saw Nora, eyes still fused shut and dwarfed by the hands that held her, gnaw on Cupps’s gloved thumb. They watched Cupps stroke her with a finger. Under normal circumstances, Aurora would have kept Nora in the den for months, nursing her and preparing her for life outside. When Nora was revealed to the world at just six days old, those watching and rewatching the video took in a sight few outside of zoo nurseries ever get to see. Nora became an international phenomenon overnight.


It was a risk to introduce her to the public so soon, though. The odds of Nora living were still slim, and if she died, there would be questions. Her fan club, which was growing by the hour, would want to know what had happened. Critics would say the zoo had exploited the imperiled cub, using her undeniable adorableness to bolster their bottom line.


Baby animals are moneymakers for zoos, and few newborns are as rare or captivating as polar bear cubs. In the mid-nineties, a mother bear gave birth to two cubs at the Denver Zoo, which were then abandoned and raised by zookeepers. Like Nora, Klondike and Snow were quickly thrust into the public eye. The zoo gave tours where visitors could get up close and personal with the cubs. An airline painted their portrait on the tail of one of its jets. The zoo produced its own video in-house, called “Saving Klondike and Snow,” which was sold at local supermarkets alongside oven mitts, hats, and Christmas ornaments emblazoned with the likenesses of the cubs.


The zoo made only three thousand copies of the video at first, unsure of the cubs’ marketability. Two years later, more than ninety thousand copies of the video had been purchased, along with another twenty-five thousand copies of a sequel called “Klondike and Snow Growing Up.” The cubs raked in more than $300,000 in royalties on merchandise featuring their tiny faces. “The zoo’s mission is conservation and education,” the zoo’s marketing director, Angela Baier, told The New York Times. “My mission is to get people through the gate and to educate them.” And Klondike and Snow were nothing if not effective at getting people through the gate. Attendance nearly doubled from the year before the cubs were born, and family memberships at the facility went up by a third. Nora presented a similar opportunity to the zoo in Columbus.


* * *


Thousands of people all over the world watched that video of Nora’s first feeding. Some of the commenters wished to trade places with Cupps, imagining holding something so rare, feeling the strong tug of her mouth on the bottle, hearing the satisfying swallows that meant Nora now had a chance. Because this was the internet, some critiqued Cupps’s feeding technique. Nearly all were struck by how adorable the cub was. As Nora’s feedings continued, she gained weight at a steady clip. At least for the moment, Hatcher’s frenetic experimentation in the zoo kitchen was working.












Chapter 4



The Bear


Gene Agnaboogok’s legs slipped and skidded, trying to find purchase on the ocean of white fur beneath him. He felt like he was running on a waterbed. Adrenaline flooded his nervous system. He was a mile from shore on the frozen Bering Strait and waist-deep in a collapsed polar bear den. If he screamed, no one who would hear him, except the angry bear beneath him. He didn’t waste his breath.


Agnaboogok managed to plant the butt of his rifle in the snow. He spun, struggling to free himself. He thrashed, heart hammering. As the bear moved underneath him, he leapt from the hole and threw himself as far as he could onto the ice, hoping the bear would stay in the confines of her den. Behind him, she lunged.


A three-inch claw tore through his snow pants and into his right leg just above the knee. Her nose hit the back of his leg, and her lower jaw struck his heel. Had she turned her head sideways and latched onto his leg, he likely would have died out there on the ice. Instead, the bear’s attack launched Agnaboogok out of the collapsed den and onto the side of the iceberg. He scrambled on his hands and knees and turned just in time to see the mother bear come out of the hole in the ice and circle around it uphill from where he sat.


She reared up on her haunches, standing several feet taller than Agnaboogok. He whipped his rifle into firing position and took aim. At a dead sprint, polar bears can cover nearly thirty feet per second. This one was fifteen feet away. Agnaboogok drew a breath and pulled the trigger.


The bullet ripped a hole in the bear’s thick hide where her neck met her torso and she crumpled, sliding down the iceberg and back toward the den. She used the last of her energy to draw her body as close as she could to the opening in the ice, leaving a trail of blood down the frozen slope.


Breathless, chest heaving and exhausted, Agnaboogok approached the bear carefully. He thought he’d seen her move. When he was taught to hunt, he had learned to never let an animal suffer needlessly. Most Inupiat hunters would rather pass up a risky shot from far away than risk their prey getting away wounded, only to die a slow and painful death hours or days later. Agnaboogok fired a second shot, just below the skull, to make sure the bear was dead. He didn’t have time to thank her or make offerings to her spirit, as was the Inupiat custom, because as he stood over her body, Agnaboogok saw movement inside the den. He jumped back and then leaned forward, peering into the dark. Two sets of small black eyes, framed in white fluff, stared back.


Baby polar bears, motherless on the ice.


It was at that moment that Agnaboogok noticed his pants were warm and wet. Figuring he’d spilled his coffee, he reached under his ski pants. His hand came up red, covered in the blood leaking from the hole in his leg. He was twenty miles from home, nearly a mile out on the sea ice, injured and alone.


The cubs would have to wait.


* * *


A few months after Gene killed the bear, Dr. James Hansen, director of NASA’s Goddard Institute for Space Studies, walked into a U.S. Senate committee hearing room on Capitol Hill.


It was stiflingly hot in Washington, D.C., that June, just as it was in many parts of the United States as the country grappled with a historic drought. Few areas were left untouched by the lack of precipitation. The Upper Mississippi watershed hadn’t seen so little rain since the Dust Bowl. The river itself was low, hampering navigation on the nation’s most important waterway and driving up the cost of water for irrigation and consumption. Less water meant less hydroelectricity, just as homeowners and businesses cranked up the air-conditioning to try to fend off the stifling heat. Many utilities had to switch from hydropower to fossil fuels to meet demand.


The corn yield in 1988 was nearly cut in half, and soybeans were down 25 percent. Many grain harvests saw dramatic losses. In the West, nearly seventy thousand wildfires consumed more than six million acres of forestland. Tourism, retail sales, and agricultural income all took huge hits. The extended lack of rain cost the country more than $51 billion. The impact of the drought went beyond the land and the money made off it, though. Rates of asthma also increased, and mental health problems spiked as farmers worried about their land and city dwellers grew anxious over how they’d pay for their air-conditioning. A majority of states needed federal disaster assistance.


That was the backdrop as Hansen walked into the hearing, took his seat, and told lawmakers that the abnormal heat they felt that day would likely soon be the norm. He told them about what scientists were calling the greenhouse effect, that carbon dioxide had built up in the atmosphere to such a level that it was acting like a blanket for the planet, that the climate was changing in ways that would soon be beyond our control, and that we, human beings, were the cause.


He broke his conclusions down into three major points.


“Number one, the earth is warmer in 1988 than at any time in the history of instrumental measurements,” he told the committee and the more than a dozen cameras that beamed his testimony to millions across the country.


“Number two, the global warming is now large enough that we can ascribe with a high degree of confidence a cause and effect relationship to the greenhouse effect. And number three, our computer climate simulations indicate that the greenhouse effect is already large enough to begin to affect the probability of extreme events such as summer heat waves.”


Hansen didn’t discover climate change, or global warming, as he referred to it. Scientists had been aware of the potential effects of a warming climate, and humanity’s role in causing it, for more than a hundred years.


On a smaller scale, humans had suspected that regional climate change was possible since ancient times. Theophrastus, a student of Aristotle and “the father of botany,” theorized that when lands were stripped of trees, a localized rise in temperatures could be expected. Academics in the Middle Ages thought the extensive grazing, irrigation, and deforestation associated with the spread of agriculture around the Mediterranean were responsible for changes in the weather.


That idea was brought to scale as European settlers turned much of eastern North America from forest to farmland by the nineteenth century. The changes to the natural landscape were so drastic and so swift that they could have been observed over the course of a single lifetime. The agrarian lifestyle swept across North America like a fire, displacing whole societies of Indigenous people, jumping the Mississippi River as it emptied the land of trees and grasses, leaving neat rows of crops in their place. Over the three centuries following European settlement, three to four acres of land were converted from forest to farm for each person added to the population. Those moving west theorized that their work on the ground had effects on the skies. “Rain follows the plow,” they told each other. Tilled soil released its moisture to the air, which then fell back as rain, proponents argued. Newly planted crops increased precipitation, too, they said. Others thought that human activity increased vibration in the atmosphere and caused rain clouds to form. They were right that human activity could cause changes to the climate, but it wasn’t in the way they thought.


While homesteaders in North America sought to take advantage of how the climate changed, scientists in Europe began to discover the first scientifically reliable signs of large-scale climate variability. For many years, odd geologic formations in Alpine valleys had flummoxed those who sought to understand the natural world. A hunter named Jean-Pierre Perraudin, who lived in the Swiss Alps, saw huge boulders sitting where they shouldn’t be, obviously carried in and dropped there by some unseen force. Deep gouges in the solid rock above his home in the Val de Bagnes had no easy explanation. For years, prevailing theories suggested that a great flood, perhaps the one described in the Bible, had moved the titanic stones, or that pressure exploding from the earth’s core had launched them into their present positions. But Perraudin knew that rocks didn’t float, and he’d seen the glaciers high in the mountains above his home. He knew their power, great enough to carry huge stones or carve marks into valley walls. He figured that at some point in the past, the ice sheets that in the 1800s were limited to high peaks had stretched all the way down to the valleys below.


Perraudin brought his idea to prominent naturalist Jean de Charpentier, but he was roundly rejected. “I found his hypothesis so extraordinary and even so extravagant that I considered it as not worth examining or even considering,” Charpentier later wrote of the meeting. Still, Perraudin persisted. When Ignace Venetz, now seen as the father of glaciology, came to Val de Bagnes, the hunter saw his chance. Venetz was convinced, and the idea that the world had once been much colder worked its way up the chain of scientific influence. Venetz persuaded the once skeptical Charpentier, who in turn convinced Louis Agassiz, then one of the most authoritative voices in the European scientific community. Agassiz was among the first to be credited with the theory of a broader ice age, a period during which ice had once flowed down from the North Pole to cover much of Europe and North America. Like those before him, Agassiz was initially met with skepticism from his contemporaries, but his descriptions of a previously snowbound Northern Hemisphere captured the public mind, and by the 1870s his theories were widely accepted.


The realization that the earth’s climate was prone to wide variations gave nineteenth-century scientists a lot to think about. If the earth had existed in a wholly different state in the past, what had caused it to change? Could it happen again? Could humans—and the increasingly complex societies they’d built under relatively stable climate conditions—adapt if it did?


Perhaps the most important question posed in the search for what caused dips in temperatures on a global scale came from Swedish scientist Svante Arrhenius in 1896: “Is the mean temperature of the ground in any way influenced by the presence of the heat-absorbing gases in the atmosphere?”


That question—whether gases in the atmosphere can trap heat and warm the earth—represented a watershed moment. Arrhenius’s theory, and his research that bore it out, represented the first time anyone had used the principles of physical chemistry to link an increase in atmospheric carbon dioxide to higher surface temperatures on the earth. Like all scientists, Arrhenius walked in the steps of those who came before him. Eunice Newton Foote, one of the few female scientists working at the time, had published a study in 1856 showing that an increase in atmospheric “carbonic gas” would result in a corresponding increase in temperature. In 1861, a British scientist named John Tyndall announced that the lesser gases in the atmosphere—water vapor, methane, and carbon dioxide, as opposed to oxygen and nitrogen—were responsible for the greenhouse effect and were thus greenhouse gases. An entry in the journal Nature from the early 1880s warned of the link between human activity and rising temperatures. From the author, identified as H. A. Phillips:




According to Prof. Tyndall’s researches, hydrogen, marsh gas, and ethylene have the property in a very high degree of absorbing and radiating heat, and so much that a very small proportion, of only say one thousandth part, had very great effect. From this we may conclude that the increasing pollution of the atmosphere will have a marked influence on the climate of the world.





Phillips missed some stuff in his assessment, namely carbon dioxide, but he wasn’t wrong about the link between pollution and climate. Over the following years, articles in newspapers across the United States—including The Philadelphia Inquirer and The Kansas City Star—pontificated on the relationship between human activity and warming temperatures. In an 1883 article in The New York Times, an unidentified author put it starkly:




Every one must perceive that the growth of civilization and the increase of the number of civilized human beings is intimately connected with smoke. The first point of difference between the beast and the man is that the latter can build a fire. He does build many fires, and the more civilized he becomes the more fires he builds. Now, the process of combustion develops a variety of noxious gases, among which may be particularly mentioned carbonic dioxide, a gas that is produced in large quantities by the combustion of coal. . . . When we reflect that all the gases given off by burning coal enter and contaminate the atmosphere, and that the latter is a constant quantity while the former is steadily increasing, we gain an idea of the danger which threatens us.





But Arrhenius was the first to succinctly marry all the previous efforts together and put solid numbers to the problem. His 1896 study “On the Influence of Carbonic Acid in the Air upon the Temperature of the Ground” surmised that if levels of carbon dioxide in the atmosphere were to drop, temperatures would cool, causing more snow and ice to form at the poles. That snow and ice would reflect heat away from the earth and cause further cooling. Arrhenius had found a plausible cause for ice ages. But the inverse was true as well: If levels of carbon dioxide in the atmosphere were to double, the world could expect to see a global temperature spike of five to six degrees Celsius.


One of Arrhenius’s colleagues, Arvid Högbom, began trying to map out sources of carbon, separating the natural from the human-caused. At that point, the Industrial Revolution had been under way for more than a century and smokestacks stood tall, like monuments to production, spewing pollution into the air all across the developed world. Högbom found that natural emissions of carbon—from sources like volcanoes and the respiration process of plants—were roughly comparable to those from human sources, which consisted mainly of burning coal in factories. The rate of increase was slow for human-produced carbon, though, and neither Högbom nor Arrhenius thought humans had the capacity to put enough of the gas into the atmosphere to make a difference for thousands of years. If people ever did cause warming, they thought, the results for humanity would be beneficial.


Throughout the early twentieth century, scientists worked to explain how the climate worked and how it could change so drastically from the frigid ice ages to the temperate climate of the 1900s. Geologists examined layers of clay in lake beds, looking for clues about ancient weather, while others looked at tree rings for signs of a consistent climate cycle, but most claims that carbon dioxide was increasing, that humans were the cause, and that the increase was causing temperatures to rise were met with skepticism—laughed at, ignored, or outright dismissed.


By the time Hansen went before Congress in 1988, climate science had grown exponentially. Investments in research after the Cold War had helped fund advances in digital technology, where vast data sets could be processed quickly to produce reliable climate models. In 1958, Charles Keeling applied a novel method he’d developed for measuring carbon dioxide in the atmosphere and showed that concentrations rose and fell in a yearly cycle as plants took in the gas during growth periods, then released it back into the atmosphere as they shed their foliage. Within a few years of his first observation, Keeling began to see a signal emerging from the noise. Within the seasonal rise and fall of carbon concentrations, there was a sharp upward trend in the longer term. His graph showing the ascending trajectory would come to be known as the Keeling Curve. It represented a breakthrough in climate science and has been hailed as one of the most important discoveries of the twentieth century. The measurements Keeling took in 1958 are still used as the global standard for carbon levels in the atmosphere.


In 1981, Hansen published the first analysis of global temperatures over time, which showed that the planet had warmed by nearly half a degree Celsius between 1880 and 1980. Using Keeling’s scale of measurement, Hansen found that carbon levels in the atmosphere had increased from about 300 to 340 parts per million over that same period, mostly from the burning of fossil fuels. He didn’t just look backwards, though. Hansen predicted that if carbon dioxide emissions continued to increase unabated, warming would continue in tandem. By the end of the century, the rising temps would go well beyond anything that could be expected from natural variability, and the impacts could be severe. Vast areas of North America and Central Asia would become prone to drought as the climate zones human beings had relied on for centuries shifted. The ice sheet that covers Antarctica would begin to erode, with dire implications for sea levels around the globe. In the Arctic, sea ice would melt away and the great Northwest Passage, the historically icebound shipping route between the Pacific and the Atlantic via the Arctic Ocean, would be open for much of the year. A boon for commercial shipping, but a looming disaster for the people and animals who depend on the sea ice.


Hansen’s 1981 paper landed on the front page of The New York Times, under the headline “Study Finds Warming Trend That Could Raise Sea Levels.” But throughout the early eighties, much of the media’s environmental attention, and therefore the public’s, was focused on more immediate threats, like nuclear war, acid rain, and the hole in the ozone layer. Even so, conservative pushback on climate science built throughout the first half of the decade. Reagan threatened to cut funding for carbon monitoring and other climate research efforts. A report from the Environmental Protection Agency (EPA) in 1983 warned that catastrophic fallout from climate change could arrive not years from now, but in the near future. We had years to deal with the problem, according to the report, maybe decades—but not centuries. The Reagan administration called the report “alarmist.” Climate change was too big, too amorphous, too indistinct to capture much of the public eye.
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