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North to the Future
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PROLOGUE



June 4, 2021


Down below the bear is digging. With one paw he parts the thin, wind-compacted soil, combing the tundra for edible roots and sweet overwintered berries. His movements are slow, languorous, as though he is in no rush to get at us. Like the tiresome work of cornering us is done, and we are now livestock trapped in his sprawling corral. Or maybe this is what a desperate bear looks like; maybe he is gathering his energy, scrounging a few calories before the final struggle.


I can’t tell for certain. I have never before had so much time to watch a grizzly bear’s movements—have never before seen how its sun-bleached fur quivers and vibrates in the light, as if each hair were alive. This is what the traditional Koyukon Athabaskans, who hunted in these mountains for centuries, have long believed: Each hair on the grizzly is alive. They used to wait several years after killing a bear to use its hide. That’s how long it took for all that life to leave the body.


Beside me on this rocky outcrop, 150 yards above the bear, Roman is napping. Roman Dial: ecologist, explorer, and arguably the most skilled outdoorsman in Alaska. He lies on his yellow sleeping pad, the wind rippling his white hair. Next to him, my tentmate Julia sits listening to the swallows. We are tired. It has been only thirty-two hours since the pilot deposited us in these mountains—the Brooks Range of Arctic Alaska, among the northernmost mountains in the world—but the bear has been following us for at least twenty-six of them. “Couldn’t he have waited until, like, day five to come for us?” whispered Russell, Roman’s graduate student, two hours ago. We were hiding in a thicket of alders, and Roman shushed him.


In the hours since, we have gathered rocks to throw at the bear. We’ve talked through escape strategies. If we can get past him and continue our journey west, we will have two and a half months to reach the Arctic Ocean. Two and a half months to walk and raft six hundred miles through the fastest-warming region on the planet, which also happens to be a roadless wilderness the size of California. We’ve come to study a new forest that only a handful of people know exists and which Roman believes may be the fastest-migrating forest in the world. To peer into the future of Northern Alaska, which is also, in a way, the future of life on Earth.


Things are changing here in this land of all-day darkness and all-night light. Things have always changed here. You can see it in the ghastly fossils that fall out of riverbanks, in the stories Native peoples tell, and in the smooth flanks of mountains, carved down by waves of ice that come and go over thousands of years. But this planet now seems to be warming faster than at any time since, at least, the invention of the written word, and the Arctic is warming about three times faster than the rest. Already this is triggering a cascade of ecological and biogeochemical changes, which computer models say might radically compound warming the world over. The greatest remaining uncertainties, though—and the uncertainties remain great—cannot be resolved by computing power alone. Nor can the models tell us what these changes might mean for us, our children, and their children’s children. To approach this mystery, one of the greatest of our age, takes time, context, and careful attention.


It is hard and rare, especially these days, to pay this kind of attention. The realm our screens bring close is so captivating, and so damn useful, that it can be hard to put down for long enough to take a good look at the world itself. When I first arrived in Alaska three years ago, a twenty-year-old from Los Angeles, I didn’t even know how. I could walk for miles and miles through a strange land without ever encountering its strangeness, without ever leaving the nervous chatter of my own mind. I took pictures and notes constantly; very little got through.


It has taken many months in this place—a previous trek with Roman across the eastern Brooks Range, a winter stay with permafrost scientist Kenji Yoshikawa at his off-grid cabin in the interior, and a trip with glaciologist Matt Nolan to the highest mountains in Arctic Alaska—to begin to learn how to pay this world its due. To begin to learn the patterns of its plants and animals, the changing rhythms of its weather and seasons, and the way time blows through it all, making a beautiful joke of our theories. I am still learning. But I have found that the story of change, here on the frontier of change, is far more complex than I could have imagined. And I am finding, too, that I am in love with this world.


The greatest mysteries have a strange way of clarifying things. We are all scared, watching the bear, but this is life for now. The escape strategies have been gamed out. The throwing stones have been gathered. So Roman naps, and Julia listens to the swallows, and Russell studies the map, while I weigh the past three years like the rocks in my hand.













PART I



THE MIGRATING FOREST




The attraction of knowledge would be small if one did not have to overcome so much shame on the way.


—Friedrich Nietzsche, Beyond Good and Evil
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And you may ask yourself, “Well, how did I get here?”


—Talking Heads, “Once in a Lifetime”
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I met Roman near the end of my first summer in Alaska, the summer of 2018. I was a rising junior in college then and had received a university grant to pursue a journalism project, which was a thinly veiled excuse to spend three months traveling across a region that had long captured my imagination, asking people, “If you could talk to one person in all of Alaska, who would it be?” Then I would try to find that person, interview them, and ask the same question.


In a state of 730,000, I began to hear the same names again and again, and many of them belonged to ecologists, biologists, glaciologists—people studying change in the land. That year was the fifth of five straight that surpassed the previous global temperature record, and Alaska was warming particularly fast, even for the Far North. Locals told me of dead seabirds lining their coasts, strange fungi in the water, and treacherous ice conditions. Commercial fishermen spoke of unprecedented fluctuations in their salmon harvests, hunters mentioned shifting migration patterns, and skiers lamented utterly unshreddable snowpack. Since most of Alaska is impenetrable to most scientists, a relatively small and hardy group had emerged as key figures in a kind of scientific Wild West. Roman Dial was one of these figures—along with Matt Nolan and Kenji Yoshikawa, of whom I will say more later—but I was too intimidated to contact him directly. We might never have met but for a quirk of fate.


As it happened, on the evening of August 17, about a week before I was scheduled to fly home, I left my low-rent hostel in Anchorage and Ubered to a party on the far side of town. The party was for a prominent outdoorsman named Luc Mehl, whom I had met, after sending a cold email, several weeks before; tonight he was turning forty, and he’d generously invited me to drop by.


I arrived just after eight, clutching a six-pack of IPAs, and found a laid-back gathering on the patch of lawn behind his house—a few dozen people pulling from kegs in the sweetening end-of-summer light. Among the guests were some of the most accomplished outdoorspeople in the state: men and women who slipped off into the mountains to scale previously unclimbed peaks and raft big, remote rivers, and then, in typical Alaskan fashion, came home and told almost no one about it.


Soon after I arrived, the chatting turned to laughter and cheers as two men tore across the lawn, hurtling through what appeared to be an obstacle course—or, as I would later hear Luc call it, an “adventure course.” The name referred to an “adventure race” called the Alaska Mountain Wilderness Classic, which every summer and winter sees between ten and thirty participants race across more than a hundred miles of unmarked terrain more rugged, wild, and unforgiving than can be found in the Lower 48. The event is little known outside of Alaska, mostly due to efforts to avoid attracting reckless yahoos, since it is almost certainly one of the more grueling events in the modern world. At the 2012 Winter Classic, for example, Luc and a friend skied two hundred miles through Arctic mountains in just under four days, enduring –20°F temperatures and bouts of hallucination.


Luc had won several Classics in recent years, but arguably the most distinguished competitor in the event’s history was Roman Dial. He won the inaugural Classic in 1982, and was still dominant enough in 2002—on a 150-mile course that passed through the heart of the heavily glaciated Wrangell Mountains, and demanded slogging through a blizzard and packrafting Class III rapids—to help save a hypothermic competitor while setting a course record of two days and four hours. Due to a rash, he ran into the finish wearing nothing but a makeshift loincloth.


“One common trait of the race is that just about everyone suffers to a certain degree with mild hypothermia,” Roman once told a journalist. A former winner and Vietnam veteran was reported to have called the race “as close as a civilian can come to experiencing actual combat.” The release statement is explicitly discouraging; in the eighties, when Roman was race director, it began: “IT AIN’T OUR PROBLEM AND YOU CAN’T SUE US FOR ANYTHING.” In 2014, a veteran participant drowned.


And yet the Classic is more than a thrill-seeker’s proving ground. Alaska remains, well into the twenty-first century, forbiddingly remote, and only those with a deep practical knowledge of the land can approach its mysteries. In the contiguous US, there is no point more than twenty-one miles as the crow flies from the nearest road; if you ever get lost, you can pick a random point on the horizon and walk toward it, and within a day or three you’ll be sure to hit human infrastructure. But Alaska is bigger than California, Texas, and Montana combined, and has swaths of wilderness that could swallow Eastern states whole and burp out Rhode Island. If a bush pilot were to drop you into Alaska at random, you would be lucky to land within twenty-one miles of one of the state’s four highways. You could, to borrow a Roman-ism, “stumblefuck” for weeks through icy rivers, big mountains, and thick brush, and never see sign of another human.


The Wilderness Classic, then, is less a sporting event than a modern celebration of the ancient art of reading the land. The race offers no prize. It doesn’t even call itself a race, for that matter. The professed goal is to compete with yourself, to test and deepen your knowledge of the bush. The best competitors learn to do without tents, stoves, or even sleeping bags—that is, to shave their margin of error down to almost zero. Leaving this equipment behind requires knowing, among other things, how to read the skies for inclement weather, how to start a fire quickly, how to ford big rivers, how to navigate on the fly. It demands (aside from a touch of masochism) a capacity to open one’s senses to the land and a willingness to encounter it on something like its own terms.


Not that I really understood this at the time, and not that Luc’s birthday “adventure course” called for any of it: Racers bobbed for apples floating alongside red fuel canisters, threw darts at a map of Alaska, and ran dizzying laps around the inside of an old dome tent. The obstacles had names like Pin the Leuko on the Blister,1 Bushwack Balance, and Bear Mace to the Face. (This last challenge was not so brutish as it sounds; participants simply had to spray Silly String at a friend of Mehl’s dressed in a dog costume as he popped out from behind a willow-adorned tarp.) I was standing next to Topo Tire Toss—a challenge in which racers ripped a map out of an atlas, folded it into an airplane, and lofted it through a bike tire—when I spotted Roman talking to some people by the kegs.


I had, for the most part, been dogged about meeting people that summer, but I’d hesitated to contact Roman. People spoke of him as a modern wizard of the wilderness, a cat with nine lives, a guy who should, by all rights, have died a long time ago. When he was twenty-four, for example, he and a climbing partner made a first ascent (in winter, no less) of a hellish chunk of the Alaska Range called Cutthroat Couloir. While descending along a knife-edge ridge, his partner broke through an overhung cornice and began to free-fall. As the rope that connected them slithered through Roman’s mittens, threatening to pull him off the ridge in his partner’s tow, he chose, in a moment of quick thinking, to launch himself off the opposite side of the ridge. Roman fell two hundred feet before the rope jerked him, and his injured partner on the other side, to a dangling halt.


Now fifty-seven, Roman had turned his full attention to science and was a professor of math and biology at Alaska Pacific University. Having crossed the line between risky and reckless enough times to learn exactly where it was, he’d made a career of operating in environments where few others could. Research had taken him to Alaskan ice fields to study snow algae, to Himalayan glaciers in search of ice worms, and to the tops of two-hundred-foot-tall Koompassia excelsa trees in Borneo to study forest canopies. (There he used a pistol-grip crossbow to shoot ropes over branches, shimmying horizontally from tree to tree.) And though I couldn’t have known it then, he was entering his golden era, a run of research that would appear in top journals like Nature and Science.


I, meanwhile, held the distinction of being part of the first generation to go through adolescence with front-facing cameras. By the time I turned eighteen, I had logged an ungodly number of hours on YouTube, Facebook, and Snapchat, but no more than a handful of nights in a tent. Anxious, sensing that something might have been lost in my cohort’s mass migration to the so-called cloud, I’d taken a year between high school and college to learn how to be outside, during which I’d backpacked in South America, hiked off-trail in Northern California, and become informed on things like how to shoot compass bearings and shit in the woods. But I still had the perennially distracted mind of a digital native and the know-how of a cheechako (the Yukon term for greenhorn). The Alaskan wilderness remained to me a remote, albeit powerful, idea.


That idea was really one of escape: a land still mostly beyond modern human history, where one could get away from all the dinging and buzzing. Where people were undistracted, and knew what was real, and did things instead of just talk about them. It was an idea I had selectively drawn from books like Jack London’s The Call of the Wild and especially John McPhee’s 1977 classic Coming into the Country, which described back-to-the-land bush-dwellers, ten-thousand-year-old Native cultures, and a country that remained vast, raw, and indifferent to the machinations of modern humankind. I was skeptical that a place like that still existed but had to know. McPhee was eighty-six by the time I encountered his book, but he still taught a sophomore writing seminar at Princeton, where I was a student. As soon as I was eligible I applied for the course, writing him: “I want to follow in your footsteps—literally.”


But doing so would require following in the footsteps of someone like Roman, and I knew just enough to realize I was out of my depth. So it was with some trepidation that I found myself shoulder to shoulder with him by an obstacle called Tussock Town, a bed of stuffed animals covered by a tarp to simulate the uneven footing of the tundra. His hair looked longer and whiter than in photos, but I’d recognized his icy eyes from across the yard. About six feet tall, with bushy eyebrows and a prominent nose, he appeared light on his feet even standing still.


“Dr. Dial?” I said, screwing on a smile.


“I like the sound of that,” he said, turning to face me.


I told him about my summer project—the places I had been, the people I had met. Up close now he seemed gentle and warm. When I mentioned that I’d designed my project with McPhee’s guidance, Roman raised his bushy eyebrows. “His was the best book ever written about Alaska,” he said. “Can you walk?”


I looked down to make sure my legs were still there. Too nervous to crack a joke, I told him about a month-long expedition I’d done in the Alaska Range earlier that summer—an ascent of the north side of Denali, North America’s highest peak.


He nodded. “What are you doing next weekend?”


“I’ll be around,” I lied. I had promised my parents that I would return to LA that Friday, in time for my extended family’s visit. But my flight could be postponed; getting to know Roman Dial couldn’t be.


“I’m going moose hunting,” he said. “I could use some help carrying out the meat.”


Seven days later, we were nudging rafts into the Tanana River, straining our senses for signs of a cow moose. Quickly I realized that when Roman had asked if I could “walk,” he’d meant off-trail: through forests, over mountains, around wild animals. “Walk more quietly!” he whispered gravely once, as we followed the fresh tracks of a moose. Over the course of four days spent bushwhacking and rafting and talking around the fire, I began to sense that I had a great deal to learn from Roman, about things I didn’t even know I didn’t know. There was no way for me to recognize it then, but I was entering his life at precisely the right time.


Footnote


1 Leuko referred to Leukotape, a brand of athletic tape often used to treat blisters.
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I kept in loose contact with Roman that fall, and in February 2019, six months after the moose hunt, he sent another invitation. I was in my college dorm room when the email came in, and I suspect that everyone in the building heard my reaction. I am not a loud person, but I shouted. I am not a good dancer, but I danced.


He’d set his sights, he explained, on one of the more consequential mysteries the natural sciences faced: Over the previous five decades, Arctic Alaska had warmed by more than 5°F—roughly the difference in mean annual temperature between the redwood forests of Northern California and the scrubland deserts of Northern Mexico. No one knew how—or when—this would affect the world’s largest land biome, the boreal forest (also known as taiga), which covers one-ninth of Earth’s terrestrial surface and stores more carbon than all of the world’s temperate and tropical forests combined. Would these great forests flourish and migrate northward? Would they wither and burn, spewing as much carbon dioxide into the atmosphere each year as all of the coal-fired power plants in China?


To date, scientists had conducted intensive studies at a smattering of points across the Arctic, but the results were varied and didn’t amount to a comprehensive picture. Others had tried using satellite imagery to address the question, but the resolution of these images was too coarse to answer the most pressing questions. Like so many climate-related matters, this was a problem of scale, made harder by the remoteness of the terrain. I had always vaguely assumed, growing up in the Google Earth era, that a coordinated army of scientists and robots had thoroughly sounded even the far-flung corners of the planet—but as I would soon learn, there remain forests and mountains that are little better known than the deep sea. In all of Alaska’s eastern Brooks Range, for example—a region roughly the size of Maine—there is not a single long-term weather station. Meteorologists call it an “observational desert.”


The question demanded a broad-scale field campaign, and Roman was in a unique position to lead it, having walked, rafted, and skied thousands of miles across Arctic Alaska. The National Science Foundation had given him and his colleague Patrick “Paddy” Sullivan a grant, and now he was planning a six-week, 360-mile expedition across the eastern Brooks Range. It was going to be a “very big, full-bodied trip,” his email said, and he still needed one more field-worker. “Maybe that could be you?”


Rather than ask questions, I pitched the story to Smithsonian magazine, applied for a grant, and booked a flight to Anchorage. A few days after my last spring exam, Roman picked me up from Ted Stevens International, and I slept the next several nights in the basement of his home—a friendly-looking one-story that was, apart from the climbing-rope carpets and geological curios, surprisingly conventional. I spent those whirlwind days packing food, preparing equipment, and taking a firearms safety course Roman had signed me up for, presumably to make sure I wouldn’t kill anyone with the twelve-gauge Mossberg we were bringing to defend against bears. At a shooting range outside of town, a mustachioed man in paramilitary attire taught me how to clean, load, and fire a weapon, all the while regaling me with stories of bewildering incompetence, in which I could not help feeling implicated.


It was also during these days that I met the other five members of our expedition, all of whom Roman had cherry-picked from Alaska Pacific University. Among them was Russell Wong, a broad, towering undergrad from Wauwatosa, Wisconsin, who had resumed college in Alaska after dropping out of Lewis and Clark to backpack in the Himalayas. Dark-haired with soft green eyes, he wore a dirty old fishing hat, and since the semester ended he had been living out of his truck. And then there was Julia Ditto, a diminutive, bob-haired painter and environmental science major from Anchorage, whom Roman had selected, in part, to produce illustrations of our findings. She was also “third-generation outdoors,” according to Roman, and had grown up skiing and backpacking the Chugach Mountains with her father. While Russell struck me as almost pathologically mellow—across his forearm was tattooed a maze of Devanagari script that translates, literally, to “cool beans”—Julia had air-dried and packed all of her trip meals with type A+ precision; the calligraphic labeling alone looked like it must have taken days. Both were my age, twenty-one, but in time I would come to admire them nearly as much as I did Roman.


On May 29, we loaded all our food and equipment into a truck to begin the 670-mile drive north. “I don’t think I’ve ever taken so much stuff on a trip before,” said Roman. “We’re moving to the Brooks Range,” joked Julia. I kept my mouth shut. To me, it looked like almost nothing.
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There is only one road into the American Arctic. Officially named the Dalton Highway, colloquially known as the Haul Road, it is a narrow, mostly unpaved washboard of a thing that begins near Fairbanks and ends 414 miles north, on the Arctic Sea. Along its course there are no lights, no billboards, no convenience stores or rest stops. By the time we crossed the Arctic Circle, the rear window of the truck was caked dark with layer upon layer of dry, powdery earth.


Running alongside the road was its raison d’être: the Trans-Alaska Pipeline System, a forty-eight-inch-diameter oil pipe jacked up on stilts, like an endless steel centipede. A monument to modern Alaska’s conflicted identity. It was the discovery of oil on the Kenai Peninsula in 1957, and the attendant promise of taxable economic activity, that spurred the territory to statehood in 1959. It was the later discovery of far vaster quantities at Prudhoe Bay, on the northern edge of the continent, that triggered the influx of investment required to construct highways, airports, and schools in one of the more expensive places on Earth to build. In this climate of oil-fueled optimism, the state chose its motto: “North to the Future.”


In the half century since, the Prudhoe Bay reserves have largely dried up, but the pipeline remains the backbone of Alaska’s economy, providing roughly a third of the state’s gross domestic product. Meanwhile the atmospheric warming partially caused by the burning of the pipeline’s contents is disproportionately affecting Alaska—because greenhouse gases do not merely trap heat; they also give it more time to diffuse from warm regions to cold ones. (This largely explains why Mercury, which has almost no atmosphere, is roughly 1,000°F colder at its poles than its equator, while Venus—which is smothered in carbon dioxide—is all virtually the same balmy temperature.) Alaska’s warming has even begun to threaten the pipeline’s structural integrity. A few years ago, engineers noticed that one of the hills the pipeline crossed was beginning to collapse. Frozen ground had previously held the land together, and as it thawed, the ground itself was giving way.


“Our state is threatened,” then Lieutenant Governor Byron Mallott had told me during my first summer in Alaska, in the four-thousand-person seaside village of Utqiagvik, where the disappearance of summer sea ice was causing rapid coastal erosion. “We need to be transitioning to renewable energy,” he continued. But oil is what pays for the Alaska Permanent Fund, which distributes a de facto reverse income tax to residents, providing the supplemental cash many village dwellers rely upon to subsidize their semi-subsistence lifestyles.1 Oil and gas revenues also provide the lion’s share of most villages’ budgets, including Utqiagvik’s. What Mallott said next captured the contradiction at the heart of twenty-first-century Alaska: “We will be looking for streams of revenue that will help us transition to renewable energy. We support continuing petroleum development as long as there’s a market.”


Roman was no fan of Alaska’s oil dependence, but the road would make our logistics easier. Marginally easier. The eastern Brooks Range is one of the few places on Earth where one can travel for weeks at a time without encountering a trace of humankind, aside from the occasional jet contrail hanging in the atmosphere. For millennia, a nomadic, Athabaskan-speaking people called the Gwich’in hunted throughout much of the region, but for almost a century now, they have been settled on the south side of the Range. There exists in the region a number of unmodified gravel bars and flat patches of grass that a handful of local bush pilots generously call “airstrips,” but when I made the mistake of asking why we weren’t simply flying from one to the next, Roman guffawed. “Have you done much bush flying? Have you done any bush flying?”


As he proceeded to explain, taking off in a plane small enough to land on these makeshift strips requires optimal weather—not something you can count on in the Brooks Range. Not to mention the danger inherent to remote bush flying. (“There are old pilots and bold pilots,” goes an Alaskan saying, “but there are no old, bold pilots.”) A few years before, Roman had been returning from a winter moose hunting trip in a Super Cub (a two-seater with a fabric-covered fuselage) when the plane’s single engine cut out. He watched the pilot rap his knuckles on the fuel tank to check its fullness and mutter “Oh, shit.” Miraculously, the pilot landed the plane safely on a frozen lake, and they spent a frigid night huddled around a fire before another pilot dropped off gas the next morning. “I’m too old for that sort of thing,” said Roman.


So he’d decided, naturally, to walk through the mountains and paddle the rivers in packrafts—inflatable boats that weigh five to eight pounds each and pack down to the size of a paper towel roll. We’d begin from the road, leveraging Roman’s adventure racing experience to trim our camping gear light enough to schlep science equipment for ten to fifteen off-trail miles per day. A bush pilot would deposit barrels of food and science equipment every fifty to eighty miles along our route to sustain us, and after 360 miles and forty-two days, he would pick us up by Alaska’s eastern border with Canada.


This mode of travel offered an unquantifiable advantage, which I now suspect motivated Roman’s thinking all along: We’d see more. “Walking across the landscape,” he explained, “I’m able to develop my intuition about what’s going on.” But it came with drawbacks, one of which I found particularly sobering: Deep in grizzly country, Roman and I—who were sharing a tent—would have to sleep with the entire group’s food. Bear-proof storage barrels were too heavy to haul 360 miles, and we couldn’t hang our food from trees, either, for what few trees survived this far north were too short, their branches well within reach for a standing bear. So, in flagrant contradiction of all conventional wisdom—“Store all food away from your campsite,” says the Alaska Department of Fish and Game’s bear guide, along with every other piece of bear safety literature one might ever wish to read—Roman and I would sleep with the team’s food between our bodies and the shotgun behind our heads. “We’ll defend our food like a bear would—by sleeping on it,” he told me. What “defense” might look like inside a cramped tent with a grizzly, I didn’t care to find out.


“I hope this all works,” mused Roman as we drove. “It seems pretty improbable, doesn’t it?” I nodded woodenly. From the comfort of Princeton, New Jersey, this had seemed like the kind of grand adventure that would be impossible to turn down. But few scientists had traveled this way, this far, since the early twentieth century, and as I watched snowy mountains grow on the horizon, doubts crept in. What happens if the pilot fails to make one of our food drops? What if one of us snaps a femur a hundred miles from the road?


We made our last rest stop at a small cluster of buildings—log cabins, a tiny post office, a visitor center—huddled at the southern foot of the Brooks Range. Called Coldfoot, this thirty-four-person outpost is the largest settlement along the Haul Road and the last stop for gas before the Arctic Ocean, 240 miles north. The village got its name in 1900, when a group of gold miners made it all the way to the mountains and then got “cold feet,” retreating south to avoid the Arctic winter. As we sat in Coldfoot’s only café, eating burgers and fries beside grizzled truckers on their way to and from the oil fields, I realized that I had no real idea what I had signed myself up for. I drank a beer to keep my feet warm.


Footnote


1 Over the past decade, the state has paid out nearly $10 billion in cash to residents. The permanent fund dividend (PFD) averaged $1,580 per recipient, per year.
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On the evening of June 1, 2019, sixty-two miles north of Coldfoot, we set out east from the road on foot, beginning a five-day journey to our first field site. Years later I recall it vividly: The smooth purple valleys drenched in amber light. The naked huddles of willow and alder shrubs, rubbed raw by wind and ice, and the soft roar of dozens of creeks flushing tons of thawing slurry down to the river below. The whole land groaning, shifting, waking from the long winter. But it’s hard to say how much I am now backfilling with more recent impressions; the truth is that in those early days, I was too busy to look around.


There were seven of us at the start, and we all wore enormous packs, lightweight trail sneakers, and soft-shell shirts with the sleeves rolled up. (Temperatures here can, in winter, plummet to –60°F—cold enough to freeze spit before it hits the ground—but from early June to mid-July, the sun does not set and the climate is mild.) Two of the seven, a data technician named Felipe Restrepo and a PhD candidate named Scott Smeltz, were joining for the first two weeks of the trip, before being picked up by the pilot to return home for other work. The remaining three, all undergraduates, would go the full distance, and Roman had vetted each one.


Julia, the painter, had joined him the previous summer on a seventeen-hour day of fieldwork that involved digging a nine-foot-deep hole, skiing across a glacier, trudging through waist-deep meltwater, and biking fourteen miles. “I don’t like whiners,” she recalled him telling her, and she never whined. Russell already had some outdoor cred from APU’s Outdoor Studies department—a program that includes classes such as Mountain Rescue and Backcountry Survival Skills—and had proven his quantitative wits in Roman’s notoriously demanding statistics class. The third student, Duncan Wright, an ebullient, burly skier from Anchorage, was asked questions like: “What’s the most pain you’ve ever experienced?”


In my case, the moose hunt the previous summer had apparently sufficed, but it did not take long to establish myself as the expedition’s weakest link. On the morning of the first full day, as we nosed our packrafts into a gentle cross current, I flipped clumsily out of my boat and into the icy river. Gasping, I clawed my way to shore, collected myself, tried again, and again swam. The next day, when we encountered our first rapids (still, by Roman’s standards, “baby water”), I managed to stay upright, but clenched my jaw so hard that it later ached. I was the only member of the expedition from drought country—the only member, for that matter, who wasn’t an Alaska resident—and it showed.


The most demoralizing aspect of these early days, however, was not the river, but Roman’s withering gaze. Never had I been in the presence of someone so intentional in his movements or so cuttingly judgmental. On the moose hunt the previous summer, he’d corrected me when I walked too loudly, zipped the tent door too quickly, handled his packraft too brusquely—but he had, on the whole, been gentle. Now, with hundreds of miles before us and NSF money on the line, he was more direct.


“I’ve learned that most people aren’t very careful,” he said pointedly one afternoon before explaining how to handle a tape measure that was, like much of his equipment, old and fragile. “It’s amazing how much commonsense stuff today people don’t know,” he jabbed on another occasion. When I misplaced my eating utensil one morning, he remained conspicuously silent, and though I eventually found the thing, camouflaged among river stones, I had already begun to imagine the rest of the trip without it: me grubbing my wretched gruel each night by hand, Roman looking on with open disdain.


The other twenty-one-year-olds felt Roman’s scrutiny to varying degrees, too. Duncan, whom Roman once called “a loud Anchorage kid,” privately referred to the first week of the trip as “Roman’s crucible.” But as Roman’s only tentmate, I found little respite. Just getting into his tent required presence of mind and body. It was an airy thing, a one-pound sheaf of waterproof fabric that he lofted into a pyramid with two hiking poles lashed together, and to maximize its lifespan, he insisted that we unzip the top of the door—far less taut than the bottom—just a couple of feet, and then high-step through the small, eye-shaped hole, like storks wading into a pond. This technique minimized pressure on the tent’s zipper, but it also required quite a bit more agility than I was used to needing each time I had to pee—and one windy afternoon, on the eve of our first day of fieldwork, I forgot Roman’s instructions: I began to unzip the tent from the bottom.


“I saw that,” he barked from across camp.


“It was a mistake,” I yelled back, voice fragile with rage and insecurity. “People make them!”


“Yeah,” Roman replied. “People also shoot up schools.”


Filled with a bottled fury, desperate for his approval, I stewed that night in resentment. But it was a resentment born of shame, because Roman, of course, had a point. In daily life, I was always smushing and jamming, yanking and dropping. Always trying to push through doors carrying too much stuff. I didn’t have time to make a second trip or to lower my mug gently enough to avoid sloshing coffee. I didn’t have time to thoroughly dry my hands before handling my cracked iPhone.


It’s not that I was uninterested in material things. My newsfeeds were filled with well-lit objects I’d never touch: a lathe shaving bars of multicolored soap into hypnotic geometrical patterns, a watermelon blasted to smithereens at a thousand frames per second, a cube of glass compressed by some enormous machine to the point of fracture. Sheer, gross thingness. But I could make it all disappear with the swipe of a finger, and when it came to actually interacting with the world, I seemed to expect the same frictionless compliance.


In Roman’s presence this behavior seemed absurd, like I’d spent my whole life running around in a first-person video game. If I was going to last six weeks in a tent with Roman, one of us would have to change, and it wasn’t going to be him.
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“We’ll start here,” said Roman the next morning, June 5, a few miles out of camp. He stopped walking and pulled a shell from the belly of the gun.


Five days of rafting and hiking had brought us—hips aching, egos smarting—to our first field site, beneath crumbling, windswept ridges that rose between five and six thousand feet above sea level. For most of its seven-hundred-mile length, the Brooks Range does not rise much higher than this, and—aside from a few heart-stopping subranges—resembles less the vertiginous shards of the Alaska Range than the jumbled bones of the Rockies. But these mountains are tall enough to shape plant life here. To their south, dense boreal forests stretch discontinuously for hundreds of miles, down to the coastal ranges of southern Alaska. To their north, open tundra rolls clear to the Arctic Ocean. Within these mountains rise the final ragged stands of the great forest: the northern tree line, the boundary beyond which trees do not grow.


But this line is by no means fixed. Twenty thousand years ago, back when what is now Seattle lay under a sheet of ice five times the height of the Space Needle, the entire Pacific Northwest was empty of trees. Ninety million years before that, there were temperate rainforests on Antarctica. Across Earth’s history, forests have tended to migrate poleward when the planet warms and equatorward when it cools, pulling animals (and, over the last three hundred thousand years, humans) with them. But we’d come because the details of this migration—the rate at which it occurs, its causal mechanisms, and its net effect on global climate—remained murky.


One theory held that trees would eat up the tundra practically as soon as it got warm enough. Pollen fossils found in lakes suggest that forests repopulated the Far North rapidly after the ice age ended some thirteen thousand years ago, flooding north at rates up to twenty kilometers per decade. But pollen records are notoriously imprecise, and other scientists suspected that glacial refugia—gaps in the ice where pockets of hardy life clung to survival—might have endured here even in the depths of the ice age, inching outward once the climate warmed. If this were true, then the process of forest migration might be very, very slow. Journalists usually focused on the first, more dramatic hypothesis, but a 2009 meta-analysis showed that of 166 tree line sites monitored around the Far North, only a little more than half were moving at all. In short, the theories were flying, but no one had much more than a clue.


Now Roman held the shotgun shell up for us to see.


“Wherever this lands,” he said, “will be the center of our first plot.”


He tossed the round over his shoulder, and the rest of us dropped our packs at the edge of the trees. They were twelve- to twenty-foot-tall white spruce, Picea glauca, a hardy evergreen conifer with scaly gray bark and short, stiff needles—a worthy Christmas tree. Alaska’s boreal forest also contains black spruce, paper birch, aspen, and balsam poplar, but white spruce are specialists of scraping together enough sustenance in summer to survive the desiccating cold of winter, and this far north they predominate.


Roman found the shell and led Russell, Duncan, Scott, and Felipe into the thin forest to document the older trees. Julia and I remained at the forest’s edge. Our task was to survey the tundra beyond for young trees, called seedlings, to see if the forest might be on the move. A few knee-high seedlings rose before us, their boughs floppy and disproportionate, like the oversized ears of puppies. We documented these—their height, health, and surrounding vegetation—and then dropped to our knees, where we noticed smaller ones poking out from the undergrowth. Over the course of the next ten minutes, as we looked closer, the world closed in around us, and a lush, minute plantscape came into focus.


I had, to that point, imagined the Arctic tundra as a vague expanse, a blank spot on the map. What drew me were its negative qualities: the absence of human development, the freedom from distraction. The first several days of our journey had not much altered this view; I’d trudged behind Roman on autopilot, my senses disengaged, my mind conjuring all of the different foods upon which I intended to gorge myself in six weeks’ time.


Yet what I found now was not an absence, but a pungent mesh of spongy mosses, neon lichens, and leafy greens. An entanglement of life that resembled, in its vivid color and complexity, a terrestrial coral reef. And as Julia and I looked closer still, a possible future came into view: Hundreds of tiny trees, a new generation no more than a few years old, bristled up through the soil.


Julia called Roman over. “Seedlings!” she said. “Tons of ’em.” Roman looked skeptical, until I plucked one and passed it to him.


“Yup,” he said, looking up with glowing eyes to survey the budding forest. “This is gold.”


It was a thrilling moment, a first intimation that we might not be wasting our time after all. But I had no real sense for what it meant. Looking back now, I’m not sure even Roman did.















4



On June 8, after three days of fieldwork, we continued east to our second field site, blowing up the packrafts to float down rivers, rolling them up to hike over mountain passes. We cooked dinner over open fires and drank straight from creeks and rivers. McPhee had described rivers like this in Coming into the Country, rivers so clear that his eye passed straight through to their beds, “as if the water were not there.” I hadn’t fully believed this description before. Back in LA, the city’s eponymous river flowed through a concrete embankment by my high school, and my friends and I used to joke, while peeing into the murky trickle during cross country practice, that we were disinfecting it. But here I was, dipping my cup and drinking snowmelt, which flowed like liquid glass over stones. Through the water darted bright silver fish: Arctic grayling, a species that can survive only in the coldest, purest streams and lakes.


As we walked, Roman discussed the implications of the boreal forest’s advance, which, it soon became clear, were far more complex than I’d imagined. I had learned that trees were unequivocally good for humans; photosynthesis converts carbon dioxide into plant matter, removing planet-warming gases from the atmosphere. But this far north, Roman explained, trees don’t grow large enough to remove much carbon. It’s too cold, and often too dry. Meanwhile, their migration has all kinds of other effects.


One such effect is on the amount of sunlight the land reflects, a value scientists call albedo. A surface with low albedo, like asphalt, is dark and absorbs a great deal of solar energy, heating radically; high-albedo surfaces, like snow, are light and reflect most solar energy back to space. The albedo effect is so strong that if the entire planet were covered in white paint, its average temperature would drop to about –40°F. When ice and snow melt, the comparatively dark land or water beneath absorbs more heat, which then drives more loss of snow and ice—a self-reinforcing dynamic called the ice-albedo feedback. This feedback is one of the main reasons, aside from the greenhouse effect, that the poles are warming so much faster than the rest of the planet. It’s also part of why the disappearance of summer sea ice in the Arctic Ocean gets so much play in the news: That change alone is expected to drive roughly 0.3°F of global warming over the next few decades.


The albedo effects of tree line advance are more complex than sea ice melt, though. Forest canopies are darker than tundra, and far darker than snow, which historically has covered the tundra through spring, when days are just as long here as in Miami. Trees absorb sunlight like black shirts, and then radiate heat down to the ground, melting snow. Most experts believe that the warming effect trees have by reducing albedo exceeds the cooling effect they have by turning carbon into wood and oxygen. But really, Roman explained, the net effect depends on a variety of factors, including how densely the forest grows, how snowmelt patterns change, and other dynamics we hadn’t yet considered.


Sometimes Roman discussed these theories as we walked, but more often he directed our attention outward, toward clues in the land. Albedo was one of many relevant variables, and to grasp the bigger picture we’d have to think ecologically: considering not just isolated factors, but the entire environment and the way its constituent parts interacted. Roman was showing us the attentional habits we’d need to perceive these interactions. He was teaching us how to observe.


“See those mares’ tails?” he said one day, pointing to wispy clouds reaching like tendrils for the sun. Formed by an incoming warm front pushing cooler air high into the atmosphere, the clouds heralded wind and rain in the coming days. Another afternoon, Roman asked, “What do you think those green patches down valley are?” I had no idea. “Dwarf birch,” he said. “Bad walking.” When we came across a recently downed spruce tree, Roman stopped and asked Felipe to saw the dead trunk into one-meter segments. Counting its rings, we found that the first meter of the tree had taken thirty years to grow; the second, eight; the third and final, just four.


“A meter in four years—that’s pretty fast for the Arctic,” mused Roman. “That makes sense. Growth is accelerating.”


Other plants were growing faster, farther, higher, too. Especially shrubs—which, like trees, are woody plants, but shorter and squatter, with multiple stems. They too darken the tundra, and probably have many of the same effects on climate as trees. “I don’t remember seeing any willow growing at this elevation,” said Roman one afternoon, as we contoured up a hillside turning to willow brush. “This whole state is getting shrubbier.” He had studied this phenomenon from his office, comparing past and present aerial imagery, but he’d also developed a five-tier brush classification system to apply on foot. “For Class Four, you need your body weight,” he explained. “‘Football brush,’ I call it. You can break an arm in Class Four.”


Roman pointed out wildlife, too: a pair of big-eyed boreal owls keeping vigil in the trees; loons floating on a mountain lake; a solitary wolf that slipped into a thicket before the rest of us saw it. He seemed to sense the presence of other creatures before they revealed themselves. This was what he loved about hunting, he’d told me the summer before: not the killing, which he did only for meat, but the quality of attention it demanded. “You’re using all of your senses,” he’d explained. “You’re being quiet and your eyes are wide open. Your ears are open so that you can hear and find something. And you’re looking at the tracks and really getting back to what it was to be a human, when we became humans.”


For the most part, the young Alaskans took well to the new classroom, studying the land with patient intensity. Russell had taken a swiftwater rescue course from Luc Mehl, and on the river scouted shoals and hydraulics. Julia, whose earliest memories were from a five-gallon bucket her father turned into a seat and used to shoulder her into the wilderness, picked up rocks and told me their properties, plucked flowers and knew their Latin names.


My eyes, meanwhile, seemed magnetically attracted to the tops of my shoes. I was never the first to notice and was often the last to see. I took pictures and scribbled notes constantly; having been commissioned by Smithsonian magazine digital to write a story about the trip, I didn’t want to miss anything. But while the theoretical stuff came relatively easily—Roman had downloaded dozens of papers onto two iPhones we’d brought for fieldwork, which I spent breaks and evenings reading—I found that during the long miles, my senses shut down. Memories of charged social interactions and unanswered text messages rose from the deep. I invented long and redemptive conversations with a high school crush with whom things had never—why, exactly? I now wondered—quite materialized.


By now I was beginning to find my way through the minefield of Roman’s equipment: I’d become gentler with zippers, refined my technique for getting in and out of the tent, and learned how to protect group gear from water damage. (“I know you’ve never been wet before, but show this stuff some respect,” Roman had snarled on the third day, after I’d failed to adequately waterproof some batteries before rafting.) I’d learned, too, that I need not leave the tent to pee; our shelter had no floor, and one night, I heard a hiss and noticed that Roman had rolled onto his side: He was urinating directly onto the tundra next to his sleeping bag.


But if the first week had been a crash course in my practical incompetence, the second was a tour of my sensory oblivion. I wasn’t just ignorant of the land, which came as no surprise; little wonder that where Roman saw signs of changing weather, I saw only pretty clouds; that where Roman recognized a natural growth record, I saw only a dead tree. No, the truly disconcerting part was that unless someone drew my attention to these things, they never even registered. It was as though I were moving through a separate reality. I proved myself capable of plodding along for hours at a time without noticing anything at all.
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It is worth mentioning that I am not an unusually oblivious person. As a kid, I possessed that intense curiosity for the natural world that is common among children. In one of my earliest memories, my late grandfather is leading me around his Chicago suburb in search of cardinals and bluejays, downy woodpeckers and black-capped chickadees; he’s slung a bite-sized pair of binoculars around my neck and is teaching me how to use them. For my fifth birthday, he bought me my first Audubon field guide, and together we spent weekend mornings birding along waterways and forest preserves, the sight of each new species stirring something deep in my chest. My family moved to Los Angeles when I was eight, and I was hesitant about the change until, on moving day, I spotted a hummingbird in our new backyard. Maybe this place is okay after all, I thought, recording the date next to the species in my new California field guide.


My obsessions at that age were short-lived, and I soon became more interested in tropical fish, which I encountered on a family vacation to Hawaii. My parents didn’t share my zeal, but they nurtured it with more trips. I spent them snorkeling, diving, and documenting sightings with the fastidiousness of an aspiring marine biologist. The barrier between me and those colorful creatures sometimes seemed unbearable, like a rude encumbrance that I might, with enough application, eventually shake off. On one guided scuba dive, I spotted a small, bizarre-looking creature hiding under a coral head; when I pointed it out to the local guide, he shrugged. Recognizing the creature from my books, I reached for his underwater whiteboard and—hands shaking with excitement—scrawled:


curious wormfish


This pretty much stopped in high school. No doubt hormones played a role; who needs fish when Miley Cyrus is swinging naked into your bedroom on a wrecking ball? Then there were the AP classes, the sports, the college application rigmarole. But it was also around this time that I got my first smartphone. Our ancestors honed their senses to navigate the land in search of sustenance and shelter; by the time my friends and I entered the world, our attention had become a battleground for marketers seeking to exploit every cognitive foible, every evolutionary tic. By the time we started high school, this battle no longer stopped at the front door.


That was 2011—four years after Apple put the whole world in our pockets, a year and a half after Facebook created the Like button, and the same year Snapchat showed adolescents how to “live in the moment ;).” Almost overnight, the new digital culture flooded our lives, and only those things engineered to reach out and grab us—by our amygdalas, our dopamine receptors, our gonads—had a chance of getting through. Say what you will about the petabytes of vapid and often demoralizing content we consumed, but what about all we learned to ignore?


By halfway through high school, the quiet, in-between moments of life—the walks to and from the school bus, the free evenings after all my homework was done—had disappeared. I scrolled Facebook on my phone while watching YouTube clips on my laptop. Sometimes I’d catch myself typing into my browser’s search bar the URL of the same buzzy website I was already on, like an amped-up lab rat chasing its own tail. It didn’t feel good. Something wasn’t right. When I encountered Henry David Thoreau’s Walden in an eleventh grade English class, I thought I’d stumbled upon a holy text. “Never has any passage reached me so intimately or corroborated so closely what I desire,” I wrote, trying my hand at nineteenth-century Transcendentalist prose in my iPhone’s Notes app. A year later I went backpacking for the first time.
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