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            For Ella and Natalie, who sparked the questions in these pages.

         

         
      
   
      
      
      
         
            Epigraph

         
         
            To say that we should not change wines is a heresy; the tongue becomes saturated, and after the third glass even the best
               bottle yields but an obtuse sensation.
            

            —Jean Anthelme Brillat-Savarin, Physiologie du goût
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            Introduction

         
         It’s the single most iconic vista in all of Newfoundland, all the more prized because it’s so hard to reach. By the time we
            clambered over the final set of boulders to get there, we’d been climbing for more than six hours, accompanied by clouds of
            voracious and seemingly waterproof blackflies that were undeterred by the steadily falling rain. We turned to look back at
            the route we’d traveled: the sinuous, glacier-carved fjord two thousand feet below us, the billion-year-old cliffs that hemmed
            it in, the jumble of rocks and rain forest that led steeply up to the plateau where we now stood. This view of Western Brook
            Pond is a staple of the island’s glossy tourism campaigns; we’ve seen the pics, but on that particular day it was nothing
            but a blanket of mist.
         

         
         We didn’t have time to linger anyway. It was nearly noon by the time the boat had dropped us off at the head of the fjord,
            then climbing up the gulch had taken twice as long as we’d anticipated. We were barely halfway to the alpine pond where we’d
            hoped to camp that night. As the mist thickened, finding landmarks was becoming increasingly difficult. Muddy game trails
            carved by the area’s ubiquitous moose and caribou led in every direction through the boggy grass, frequently disappearing
            into sinkholes filled by several days of nonstop rain. No matter how often we stopped to orient ourselves, we were turned
            around again within minutes.
         

         
         I felt panic rising in me. We were already a day behind schedule, because the waters of the fjord had been too choppy for the boat on our scheduled departure day. That had forced us to burn a day of food while camped by the dock waiting for our ride, leaving us with just four days to complete the hike instead of the planned five. And while my wife, Lauren, and I were capable of hiking as long into the night as we needed to, we couldn’t ask the same of our daughters, Ella and Natalie. They were just 8 and 6, respectively—and, aside from being exhausted, they were being driven bonkers by the flies, despite their full-body bug suits. But there were no exits from this hike. No roads traverse this part of Newfoundland. The boat was gone, and so was our cell signal. The only way out was onward. In that moment of maximal uncertainty, a puzzling thought nagged at me. 

         
         “You know,” I said to Lauren, “this isn’t bad planning or bad luck. It’s exactly what we asked for.”
         

         
          

         We’ve been backpacking and canoeing with our kids since they were a few months old, and have put a lot of thought into the
            routes we choose. We want challenge and adventure, but also safety and pleasure and variety and natural beauty, titrated each
            year to the kids’ steadily expanding capabilities. They had already canoed in Algonquin Park, hiked in the Rockies, backpacked
            on the Bruce Peninsula. So when we planned our 2022 trip, we were looking for something with a twist—something that would
            feel like a voyage of discovery as much for Lauren and me as for the kids.
         

         
         We found the twist on Parks Canada’s official website for Gros Morne National Park, on Newfoundland’s sparsely inhabited western
            coast. The park is a major tourist attraction—but like most such parks, the visitors generally stick to a few easily accessible
            places. What Bill Bryson wrote about U.S. national parks tends to be true around the world: “98 percent of visitors1 arrive by car, and 98 percent of those venture no more than 400 yards from their metallic wombs.” In contrast, the Long Range Traverse—“an unmarked and rugged backcountry route,” according to the website—cuts across the park’s interior. It covers twenty-two miles as the crow flies (or at least as the mapmaker, sitting in a comfortable room with a piece of string, calculates) between the head of an inland fjord called Western Brook Pond and the base of Gros Morne Mountain. The difficult terrain, impenetrable vegetation, and challenging navigation make it impossible to follow the shortest path, so most hikers cover at least 50 percent more distance than that. Only three groups, with a maximum of four people per group, are allowed to start each day. The day before you start, you have to attend a safety briefing and demonstrate your navigational skills. Rescues along the route are extremely challenging but all too frequent. “We are, therefore, encouraging visitors to opt for less risky adventures2,” the Parks Canada site warned.
         

         
         That’s the line that lured us in: rather than singing the praises of their beautiful hiking route, the park was begging people
            to stay away. We understood the risks, but we figured that our prior backcountry experience would enable us to do it safely,
            and that a hike billed as three to four nights was within the physical capacities our kids had already demonstrated. The idea
            of a hike with no actual trail, where we would have to use our own best judgment to pick the optimal route through a swath
            of untrammeled wilderness, was irresistible. And it was perfectly in keeping with the way Lauren and I had approached our
            vacations ever since we started dating, nearly two decades earlier.
         

         
         When we met, I was living in Washington, D.C., and Lauren was living in South Bend, Indiana. We went on our first date just
            after Christmas in 2003, while we were both visiting our families in Toronto. I visited her for a weekend in Indiana a few
            months later; she spent Easter in Washington. By then we were already planning what was effectively our fourth date: a ten-day
            backpacking trip in Alberta. We’d been contemplating routes in Banff and Jasper national parks when my cousin told us about
            the Willmore Wilderness Park, an obscure protected area north of Jasper that’s about 50 percent bigger than Yosemite. It has
            no official trails, no rangers, no facilities, and is hundreds of miles from the nearest airport. It’s the same awe-inspiring
            mountains as the crowded parks farther south, just much harder to get to and to find your way around.
         

         
         We saw other humans just once during our ten days in Willmore, and that trip remains the template against which I measure all others. We hiked long hours up imposing passes to get deep into the mountains—and once we were there, we could look around, pick an interesting-looking peak, and spend the afternoon scrambling to the top. I remember taking in the view from one of these peaks, looking around as far as we could see in the distance and finding no signs of humanity in any direction—except for a tiny green dot migrating down the pass below us, which we eventually realized was our tent, blown free from its moorings by a vicious alpine wind. 

         
         In the years since, on travels both with and without Lauren, I’ve always opted for the less obvious, less-well-trodden destinations.
            In Australia, we loved the Ningaloo Reef, hundreds of miles north of Perth on the barren west coast, far more than the Great
            Barrier Reef. In India to cover the Commonwealth Games as a journalist, I skipped a prepackaged day trip to the Taj Mahal
            in order to see if I could make it to the Red Fort from my aseptic hotel by wandering several miles on foot through the crooked
            alleyways of Old Delhi. On New Zealand’s South Island, I read all about the Milford Track, famously dubbed “the finest walk
            in the world” by the Spectator way back in 1908—and then chose to hike the less heralded Routeburn Track instead.
         

         
         When I began writing adventure travel journalism for the New York Times in the late 2000s, I noticed that, without intending to, I kept circling back to this theme. On a canoe trip deep in the Yukon
            wilderness, I bushwhacked up nondescript ridges precisely because they seemed so unlikely to have attracted anyone else’s
            interest. “It was intoxicating,”3 I wrote, “to pick a point in the distance and wonder: Has any human ever stood there?” Backpacking along the remote southern
            coast of Tasmania—a route whose impenetrable landscape and miserable weather have a lot in common with the Long Range Traverse—I
            couldn’t help questioning whether it was all worth it, much less whether I should be encouraging Times readers to follow suit. “Why,” I wondered, “on our preciously rationed vacation days4, were we here?”
         

         
         And yet there we were once again, in the summer of 2022, stumbling semiblindly through the mist and muck of the Long Range Mountains—this time with our kids, who hadn’t really signed up for any of this. After a few more wrong turns, Lauren and I accepted the inevitable and started looking for a patch of rock flat and puddle-free enough to pitch our tent. I lay awake that night calculating and recalculating how long it would take us to complete the hike and how much spare food we had, and contemplating yet again what exactly had drawn me here. 

         
          

         This wasn’t my first sleepless night of the summer. Even back home, nestled in the comfort of my pillowtop mattress, I’d been
            regularly finding myself awake and staring at the ceiling in the small hours of the morning. My mind would spin through the
            various dramas of the week, and then zoom out to broader existential musings about my life path. Two years into the pandemic,
            I certainly wasn’t alone in contemplating my choices. But I’d been stuck in this loop since before the pandemic even started.
         

         
         In 2018, I published a book called Endure5, which explored the evolving science of human endurance. It was the culmination of a decade of reporting, during which my
            journalistic endeavors had become ever more narrowly focused on that specific topic. I’d started my freelance career reporting
            for a wide variety of publications on physics, jazz, accounting, travel, philosophy, and anything else that piqued my curiosity.
            But by 2018, I was a regular columnist for Outside, writing about the science of endurance, having moved there from a columnist gig at Runner’s World, where I had begun writing about the science of endurance in 2012, while continuing to moonlight as a columnist at Canadian Running and the Globe and Mail, where in both cases I wrote mostly about the science of endurance.
         

         
         Endure did unexpectedly well. It scraped briefly onto the New York Times bestseller list6, and it positioned me perfectly to brand myself as “the science of endurance guy” and milk that role for the rest of my working
            life. Speaking invitations flowed in; doors opened at magazines that I’d always dreamed of writing for. To the extent that
            my younger self had ever managed to conjure up a vision of a dream career (not including winning the Olympics as a runner),
            this was it. But something didn’t feel quite right. My decade of reporting for Endure had been a period of continual discovery, as I learned about new and new-to-me developments in biology, physiology, psychology, and other disciplines. By 2018, though, I was mostly caught up with the current state of knowledge. A future of reporting exclusively on those same topics would mean waiting for rare incremental advances and rehashing ideas I’d already written about. The spark of learning something new was gone. 

         
         The obvious move after a book like Endure is to get busy on a follow-up. But instead I found myself tugged in other directions, none of which sustained my attention
            for long. Weighing on my mind was my prior history of career swerves. I had started out studying physics. After submitting
            my PhD thesis, at age twenty-four, I decided to go all-in as a middle-distance runner and train full-time in an attempt to
            qualify for the Olympics. A little over a year later, I checked my world ranking and my bank balance and decided to be a physicist
            after all. I took a postdoctoral research position in the National Security Agency’s quantum computing group, working out
            of a lab affiliated with the University of Maryland7. It was fun and intellectually rewarding, but two and a half years later, at age twenty-eight, I left my postdoc to start
            a master’s degree in journalism at Columbia University. Was I astutely following my interests? Or, I sometimes wondered, was
            I a dilettante, chasing whatever shiny new object caught my eye instead of sticking to my original challenges?
         

         
         What I worried about a decade and a half later, as I wandered in the post-Endure wilderness, was that I might be repeating this pattern: setting an audacious goal, spending years working tirelessly toward
            it, and then, once success was within reach, walking away to pursue something completely different. A decision like that might
            seem quixotic when you’re twenty-eight, but in your midforties it starts to look pathological. So there was an insistent voice
            in my head exhorting me to exploit all the effort I’d put in to become “the science of endurance guy.” And there was another,
            quieter voice reminding me that the seemingly irrational decision to explore a journalism career had led to the most rewarding
            professional years of my life, and that following that urge one more time might pay off again. In other words, I eventually
            realized, I was on the horns of a ubiquitous and exhaustively studied metachoice that researchers call the explore-exploit
            dilemma.
         

         
          

         In 1991, a professor named James March, at Stanford University’s Graduate School of Business, published a paper called “Exploration and Exploitation in Organizational Learning.”8 March was a prolific and influential scholar, as well as a polymath: he published poetry and produced films about the leadership
            lessons of Don Quixote and War and Peace. Starting in the 1950s, his work with economics Nobel Prize–winner Herbert Simon and others brought nuance and complexity
            to the study of corporate decision-making. More than a few scholars believe March should have shared Simon’s Nobel9.
         

         
         March’s 1991 paper highlighted the fundamental tension between what he dubbed exploration, encompassing “search, variation, risk taking, experimentation, play, flexibility, discovery, innovation,” and exploitation, encompassing “refinement, choice, production, efficiency, selection, implementation, execution.” You can exploit the knowledge
            and resources you already have, or you can explore in search of an outcome that is uncertain but might turn out to be better.
            You can devote your corporate resources to churning out widgets as cheaply and efficiently as possible, or you can devote
            them to inventing a sprocket that will make widgets obsolete. But in a world of finite resources, you can’t give your all
            to both at the same time. You have to choose. March’s main argument was that the delayed and uncertain rewards of exploration
            mean that organizations tend to systematically underinvest in it.
         

         
         The paper also had an unintended side effect: the “explore-exploit” terminology caught on, crystallizing a concept that researchers
            in various academic silos had been grappling with in their own specialized languages. In the years that followed, mathematicians
            who had been toiling for decades on complex optimization algorithms realized that they were addressing the same fundamental
            questions as economists and business thinkers like March, as well as evolutionary biologists studying human migration paths,
            ecologists examining animal foraging patterns, neuroscientists decoding the brain’s decision circuitry, computer scientists
            teaching machines to learn, and psychologists and philosophers trying to understand why we want what we want.
         

         
         As an ex-physicist, I was a sucker for the mathematical approach to explore-exploit decisions. I wasn’t naive enough to imagine that I could plug a few details about myself into an equation and get quantifiable advice about my next vacation or my next book. But I began to see explore-exploit dilemmas all around me: in the tug-of-war between my long-standing love of running and my emerging interest in rock climbing; in the music I chose to stream; in the friendships I chose to maintain, neglect, or initiate; in the investment choices I made with my retirement savings; in the search for alternatives in my writing to familiar clichés and overused adjectives. And as I dug into a century’s worth of progress on exploring algorithms, I found insights that helped me think through my dilemmas. For instance, the math is pretty clear about the lesser value of pure exploration in your forties compared to your twenties. “Your horizon is getting shorter,” a cognitive scientist at Georgia Tech, Robert Wilson, explained to me. There’s less time to reap the delayed benefits of a new path, and there’s plenty of evidence that humans get worse at exploring and do it less often as they age—though that doesn’t mean I should lean into this decline. 

         
         The quantitative approach also offers some clues about a thornier question: the why of exploring. If you want to teach a computer to learn about the world, it’s helpful to program it with an “uncertainty bonus.”
            A navigation algorithm, for example, might suggest route choices based on what has minimized travel times for similar trips
            in the past. But the algorithm will generate better results if you incentivize it to also check some possibilities that it
            hasn’t sampled recently, just in case there are new road upgrades or favorable traffic conditions there. It turns out that,
            in many real-world contexts, we seem to include exactly this sort of uncertainty bonus in our decision-making calculus. As
            we’ll see, we pick new restaurants based mostly on how good they’re reputed to be—but if all else is equal, and sometimes
            even if it’s not, we opt for ones we know less about.
         

         
         There’s a reason we’re wired this way: exploration works. In recent years, bestselling books have extolled the power of good
            habits, which are exploit decisions in a hyperpure form. Good habits are certainly important: by one estimate, about 45 percent
            of our actions10 in a given day are habitually driven. But it’s easy to get stuck in suboptimal routines. Even regular commuters11, who retrace the same route twice daily, often turn out to be taking slower or less pleasant routes than alternatives they
            haven’t tried. Exploration, in this sense, is the antihabit, and it has paradoxical effects: a single instance of exploring
            will likely yield a worse-than-usual outcome, but the collective effect of repeatedly breaking free of your usual routines
            will be better outcomes—a faster commute, for example—in the long term. By breaking old habits, the uncertainty bonus helps
            you build better ones.
         

         
         The lure of hiking the Long Range Traverse also starts to make more sense when you think in terms of an uncertainty bonus.
            For starters, neither Lauren nor I had ever been to Newfoundland. We’ve hiked extensively in the Rockies, so we know exactly
            how beautiful they are. Uncertainty bonuses are encoded in our brains, in part, with “reward prediction errors”: you get a
            shot of dopamine not because something is good, but because something is better than expected. That’s why, for a certain type of person, a decent view in Newfoundland might trump a jaw-dropping vista in Banff; or fresh
            pakoras in a Delhi back alley make it worth skipping the Taj Mahal. It’s also, in part, why people who are addicted to drugs
            need a progressively bigger dose12 to get the same high.
         

         
         The most potent source of uncertainty in the Long Range Mountains, though, isn’t the view; it’s the hike itself, with no prescribed
            route and no trail markings. These days pretty much every travel experience—including, for better or worse, the Long Range
            Traverse—is documented on someone’s travel blog. For planning purposes, these blogs are amazing resources: you get a better
            sense of how long a route will take, what conditions you’re likely to encounter, what gear you’ll need, and so on. The danger,
            though, is that the trip then goes exactly as you predicted. You won’t discover halfway through a hike that you really should
            have brought crampons, which is great. But you also won’t get blown away when you turn a corner and discover a hidden waterfall:
            you’ve already seen the pics.
         

         
         Choosing your own route through the mountains reinjects some of that uncertainty—the possibility of prediction error—into the experience. By necessity, our first camping spot along the Long Range Traverse was nowhere near any of the spots we’d read about or scouted. There was no source of water nearby, so I had to bushwhack back down the slope for ten minutes until I found a little rivulet that was clear and deep enough to fill our bottles. We had to scour far and wide to find rocks to hold our tent down in the wind, because no prior campers had left a convenient pile. These added challenges were inconvenient, but they also reinforced our sense that we were discovering this world afresh rather than simply following a well-trodden conveyor belt past some prepackaged scenic viewpoints—an illusion, perhaps, but an engaging one. 

         
          

         Is a hike through a national park really “exploring”? One view is that true exploring involves venturing into territory where
            no human has preceded you: if there are footprints, you’re not exploring. Alternatively, you could argue that exploring is
            simply another word for trying something new: if the TV show you’re watching gets boring and you change the channel, you’re
            exploring what else is on the airwaves. Neither of these definitions really captures what the concept means to me. The Latin
            word explorare13 meant to reconnoiter, inspect, or investigate. It was formed from ex (from or out of) and plore (to wail or lament); the original meaning is thought to have been “to scout the hunting area14 for game by means of shouting.” That’s not quite what I mean either, but there’s the kernel of something important there:
            you’re seeking information rather than just novelty.
         

         
         Meaningful exploration, I will argue, involves making an active choice to pursue a course that requires effort and carries the risk of failure—what the mythologist Joseph Campbell called “a bold beginning of uncertain outcome.” Most importantly, it requires the embrace of uncertainty, not as a necessary evil to be tolerated but as the primary attraction. If you’re given a choice between being shot or being banished into the jungle, you choose the jungle to maximize your odds of survival. Exploring, by contrast, is heading into the jungle when your alternative is being an accountant. The stakes may be great or small, and the undiscovered country may be literal or metaphorical, but by choosing the uncertain option you’re seizing an opportunity to learn about the world. It might even be the murky boundaries of your own capacities and limits that you’re seeking to discover—a goal that maps nicely onto endeavors like running a marathon (“the great suburban Everest15,” as London Marathon founder Chris Brasher put it) or hiking in a national park.
         

         
         We did, in fact, make it to the end of the Long Range Traverse, more or less on schedule and with a few scraps of food left
            in our packs. Compromises were made. We skipped a side trip up to the peak of Gros Morne Mountain. And starting on the second
            day, I began to rely increasingly on the GPS waypoints I’d loaded onto my phone from the Parks Canada site. My original intention
            was to have them available as a safeguard if we became unsure of our position. Instead, I ended up hiking most of the way
            with my phone in my hand, using the digital topo map and waypoints to guide us in real time. Something was lost in the process,
            and I knew it. But our margin of safety—and the kids’ tolerance—had worn too thin to risk any long detours or backtracks.
         

         
         After the hike was done, and the celebratory mooseburgers and moose-size ice cream cones had been consumed, we spent the next
            few days driving up the west coast of Newfoundland, to its very northern tip. There, on a characteristically drizzly gray
            day, we poked around a boggy green meadow dotted with grassy mounds. Directly to the north of us, beyond a stern and rockbound
            coast, was the open water of Iceberg Alley and the Labrador Sea. Next landmass: Greenland.
         

         
         In the spring of 1960, a Norwegian explorer and adventurer named Helge Ingstad16 began a painstaking search in the seaside town of Newport, Rhode Island. Ingstad had spent years combing through the ancient Icelandic Sagas for clues about the location of Vinland, the short-lived Viking settlement supposedly founded by Leif Erikson, traveling from Greenland around 1,000 AD. Ingstad was looking for geographical clues that would match the description in the Sagas: a grassy meadow, a small river leading to an inland lake, a mountain whose ridgeline looked like the overturned keel of a ship. And better yet, he was looking for ruins that would confirm the presence of pre-Columbian Norse settlers. Newport had a “Norse” stone tower, but it turned out to be an eighteenth-century chimney. 

         
         Over the next few months, Ingstad traced the coastline north through Cape Cod, Boston, New Hampshire, Maine, Nova Scotia,
            and eventually Newfoundland. Everywhere he asked the same questions about landmarks and ruins, but it wasn’t until he reached
            the northern tip of Newfoundland that he finally got the answer he was looking for. “Yes, I have heard of something like that,”
            a man in the tiny fishing village of Raleigh told him. “Over at L’Anse aux Meadows. But you need to talk to George Decker.”
         

         
         L’Anse aux Meadows, at the time, was an even smaller fishing village with just thirteen families, accessible only by boat.
            It had a small river, an inland lake, a keel-shaped mountain, and open meadows where George Decker grazed a few sheep and
            cows, and where the local children played among what they called the “Indian mounds.” Ingstad’s ride—a medical mission’s small
            boat carrying a nurse along the northern coast to vaccinate children in remote outports—was soon leaving, but he made plans
            to return the next year with his wife, a trained archaeologist named Anne Stine Ingstad. In succeeding years, the Ingstads
            led the excavation of what is now generally assumed to be Leifsbudir, or “Leif’s camp,” the heart of the Vinland settlement.
            To help dig, they hired a few of the locals, including a young boy named Clayton Colbourne17.
         

         
         When we visited L’Anse aux Meadows in 2022, Clayton Colbourne—now a trim septuagenarian with a thick white beard—was our tour guide. He was hired when Parks Canada took over the site in 1973, helping to build the replica sod houses where visitors to the national park now hobnob with costumed Vikings. In his current role, he finds that visitors are almost as fascinated by his tales of growing up in L’Anse aux Meadows in the 1950s as they are by the saga of the Viking settlement and its rediscovery. As we wandered through the remains of the settlement—a large leader’s hall, huts for the crew, a shed for boat repair, a smelting hut that appears to have been used just once—his patter jumped back and forth between the distant past and a more recent past that, to us, was almost as foreign. “I used to play on these mounds as a kid,” he said. “We just figured they were Indian remains.” 

         
         Along the boardwalk leading across the bog from the archaeological site back to the visitor center, Colbourne paused at a
            giant two-piece sculpture looming like an arch above the path. The curves and whorls of the three-thousand-pound bronze monument
            evoke billowing sails, crashing waves, and, more abstractly, two hands reaching toward each other. The Meeting of Two Worlds, by Newfoundland sculptor Luben Boykov and Swedish sculptor Richard Brixel, was unveiled in 2002 to symbolize the closing
            of a giant loop. After humans migrated out of Africa, some went east through Asia and across the Bering Strait into the Americas;
            others went west through Europe. “This is where they came full circle,” Colbourne said. “This was their first meeting in a
            hundred thousand years.”
         

         
         We can quibble about the exact dates. Patterns of early human migration are complex and still the topic of vigorous academic
            debate. But the idea—the symbolism of this massive monument, perched on the edge of an angry sea in one of the remotest corners
            of the continent—stopped me in my tracks. Scattered around the Norse site are excavated fire pits and tent rings, along with
            debris from toolmaking left behind by at least five different Indigenous groups dating back as far as five thousand years
            ago. The Norse weren’t the only ones who made intrepid journeys to reach this spot. In fact, the people who were there waiting
            for them had made even more improbable voyages, through harsher environments, with much simpler technologies—but spurred,
            perhaps, by the same unnamed urge.
         

         
         Standing beneath Boykov and Brixel’s archway, the dilemmas that had been keeping me up at night—my masochistic fixation on the vacation itinerary less traveled; the recurring allure of a freshly trodden career path—began to feel like part of a much larger human story. Like my far-flung and long-forgotten ancestors, and like everyone else on the planet, I was born to explore. That exploration can take many forms for different people, and it has changed—and will continue to change—across my lifespan. The great age of geographical exploration has mostly passed, at least here on Earth, but exploration in a broader sense has never been more important as we confront destabilizing shifts in technology, society, and climate. 

         
         I’ve come to believe that the drive to explore can be both a source of meaning in our lives and a spur for growth. What makes
            exploring hard—the uncertainty, the struggle, the possibility of failure—is, at least in part, what makes it rewarding. That
            doesn’t mean pushing onward to see what’s around the next corner or over the next ridge is always the right choice, though.
            Letting your exploring circuitry take the reins can also leave you starving in the jungle, stranded on an ice-jammed ship,
            or staring endlessly at the flickering screen of your phone. To harness the power of exploring, then, we need to understand
            why we’re drawn to the unknown, what we’re seeking there, and how we can do it better.
         

         
         
      
   
      
      
      
         
            Part I
Why We Explore

         
         
      
   
      
      
      
         
            1
The Great Human Expansion

         
         On the thirtieth day of the voyage, Mau the navigator predicted1 they would find land the next day. Since setting out in their slender, double-hulled canoe, they’d been alone on the ocean,
            traveling more than 2,500 miles without landmarks or navigational aids other than those provided by the waves, wind, and sky.
            There were seventeen of them crammed into the sixty-foot-long vessel, along with a pig, a dog, and two chickens. Alongside
            their provisions, which they supplemented by fishing and collecting rainwater, they had plant cuttings, seedlings, and roots,
            wrapped in moss and a type of cloth made from tree bark to protect them from salt water—all the things they would need to
            establish a new settlement.
         

         
         The voyage had been hard. They’d been battered by gales, becalmed in the oppressive heat of the doldrums, and soaked by rain
            squalls as they tried to sleep on the open deck. The waterproof compartments in the hulls had taken on water; a rope anchoring
            one of the boat’s two masts had snapped, putting dangerous strain on the mast itself. Hundreds of pounds of taro root they’d
            brought as a staple food turned out to be full of maggots. But shortly after Mau’s pronouncement, someone spotted small white
            birds skimming over the waves in the distance. They were fairy terns, which seldom range farther than about thirty miles from
            the coral islands where they nest. Later in the afternoon, the rhythmic rise and fall of the boat began to taper off, suggesting
            that something beyond the horizon must be blocking the steady swell produced by the trade winds.
         

         
         Shortly before dawn the next morning, as Mau had predicted, they came to an island.

         
          

         Before we can wrestle with the big and gnarly questions—Why do we explore? What do we get out of it? How do we know when it’s
            a good idea and when it isn’t?—we have to consider a more basic one. Do we explore? Is there some fire that burns within us, goading us to find out what lurks around the next corner, or what lies
            across the uncharted ocean?
         

         
         You might think the answer is obvious. After all, we have crossed uncharted oceans. But that doesn’t prove that humans find uncharted oceans irresistible. Humans have spread across
            the globe, but so too have other animals and plants. Young wolves, for example, sometimes travel immense distances into lands
            they’ve never seen before. “In evolutionary terms, they are ‘searching for their own territory,’” says Rebecca Wragg Sykes,
            a British archaeologist who studies Neanderthals. “But do they actually feel that level of motivation? Or are they simply
            attracted to exploring the next piece of ground, or crossing to that intriguing-looking riverbank, or trying to reach that
            far tree on the ridge?”
         

         
         Similarly, tree seeds spread by blowing in the wind, but no one romanticizes the noble exploratory urge of the acorn. You
            can model how various species of tree have expanded their range by using the mathematical laws of diffusion2, first formulated in the 1850s by the German physicist and physiologist Adolf Fick. And scientists like Joaquim Fort, of
            the University of Girona in Spain, use the same equations to model how human populations3, and even particular technologies and ideas, diffuse into new territory. “Honestly,” Fort told me, “I see no reason to believe
            that humans spread differently than other animals or even vegetables.”
         

         
         So why did Christopher Columbus cross the Atlantic? Well, according to his published journals, it’s because he wanted to convert the
            princes of India to the holy Christian faith. Oh, and also because the king and queen of Spain promised that he could be “perpetual
            Viceroy and Governor4 of all the islands and continents that I should discover and gain . . . and that my eldest son should succeed, and so on from generation to generation for ever.” In other words, the hypothetical urge to explore was mixed with other motives. One of the first scientists to attempt a formal theory of exploratory behavior, the psychologist Daniel Berlyne5, attributed it in 1960 to a mix of “internal predisposing factors,” biological utility, and the pursuit of rewards—along
            with what he termed “ludic behavior,” or play. The same mix of motivations is present in later explorations. Polar explorers
            were seeking fame and glory. Neil Armstrong and his crew were trying to beat the Soviets. George Mallory, whose famous quip
            to a New York Times reporter about his motivations for trying to climb Mount Everest—“Because it’s there!”6—remains the pithiest formulation of the adventure-for-its-own-sake spirit, was motivated by patriotic pride.
         

         
         Even today, the question of whether we’re wired to explore remains both relevant and contested. Should we invest vast resources
            and take deadly risks to pursue the exploration—and perhaps the colonization—of outer space? “Exploration is in our nature,”7 Carl Sagan claimed. “We began as wanderers, and we are wanderers still. We have lingered long enough on the shores of the
            cosmic ocean. We are ready at last to set sail for the stars.” But the argument that we should head to Mars because that’s
            just what humans do isn’t very convincing, according to J. S. Johnson-Schwartz8, a philosopher who studies the ethics of space exploration. The problem, in her view, is that space advocates have simply
            assumed that we have an innate drive to explore, rather than marshaling the evidence to demonstrate it. So let’s try to fix
            that.
         

         
         In the next three chapters, I’ll present three lines of evidence that suggest we’re natural-born explorers. The first is anthropological,
            assessing why and how humans spread across the globe. The second is biological, tracing how exploration has affected our genes
            and vice versa. And the third is neuroscientific, drawing on a newly ascendant theory of the brain called predictive processing.
            Taken together, they make a compelling case that we really do find it intrinsically rewarding to seek out the unknown.
         

         
          

         There are two great exploring narratives in our past, according to the historian Felipe Fernández-Armesto9. The first is how human cultures emerged from the African savannah and, starting in earnest about fifty thousand years ago10, spread to every habitable corner of the planet. The second is how, in more recent times, those far-flung cultures rediscovered
            each other. We know a lot more about the second story—the Leif Eriksons and Marco Polos and Christopher Columbuses—because
            we have diaries and histories and physical artifacts from those voyages. But some of the most intriguing hints of a drive
            to explore show up in the fragmentary clues we’ve pieced together about the first story, the period some historians refer
            to as the Great Human Expansion.
         

         
         The current thinking is that anatomically and behaviorally modern humans—the ones whose descendants settled the rest of the
            world—left Africa and the Near East around fifty thousand years ago. They weren’t the first ones to make the trip: successive
            waves of archaic human species like Homo erectus spread into Asia and Europe starting almost two million years ago11. Neanderthals made it there too, as did other now-extinct human populations like the Denisovans and the so-called hobbits
            discovered on the Indonesian island of Flores. In fact, our own species, Homo sapiens, also migrated out of Africa several times, perhaps as early as 270,000 years ago12. These early emigrants were anatomically modern—that is, you could shave one, dress him in a suit, and successfully pass him off as one of us, at least from a distance.
            But they weren’t yet behaviorally modern: they didn’t paint the walls of their caves, build elaborate hearths for their fires, ceremonially bury their dead,
            or set off on expeditions to the North Pole.
         

         
         This concept of behavioral modernity13 is a fuzzy one, and it’s clear that some of its hallmarks, like symbolic thinking, were gradually emerging well before the
            final decisive migration of Homo sapiens from Africa. Still, there was an inflection point. The archaeological evidence for behavioral modernity shifts from a trickle to a flood around fifty thousand years ago, right around the time that humans with these traits began to sweep across the globe. Svante Pääbo, who pioneered the analysis of ancient DNA from Neanderthal remains (for which he earned a Nobel Prize in 2022), calls this modern population “the replacement crowd,” because their spread across Europe and Asia coincided with the demise of the human populations that preceded them, give or take a little interbreeding. And unlike previous waves, they didn’t stop at the outer boundaries of Eurasia. 

         
         Over the next fifty thousand years, the replacement crowd ventured into unpopulated lands as far as twenty thousand miles
            away14 from their starting point, leaping across the so-called Wallace Line that separates Asia from Oceania, crossing from Siberia
            into Alaska, and trekking all the way down to the southern tip of South America. Fernández-Armesto’s first narrative draws
            to a close about eight hundred years ago15 with the settlement of New Zealand, by which point pretty much every habitable place on the globe was occupied, from the
            remote Australian outback to the frigid steppes of Greenland.
         

         
         There’s something unique about this kudzu-like thirst for new territory, Pääbo argued in a National Geographic article16—something distinctively human. “No other mammal moves around like we do,” he said. “We jump borders. We push into new territory
            even when we have resources where we are. Other animals don’t do this. Other humans either. Neanderthals were around hundreds
            of thousands of years, but they never spread around the world. In just fifty thousand years we covered everything. There’s
            a kind of madness to it. Sailing out into the ocean, you have no idea what’s on the other side. And now we go to Mars. We
            never stop. Why?”
         

         
          

         In the late 1950s, a young surfer from San Diego named Ben Finney was working on a master’s degree in anthropology at the
            University of Hawaii. His thesis was about surfing in Polynesian culture, but his adviser, the folklorist Katherine Luomala,
            gave him a copy of a seemingly unrelated book. “I don’t like this book,”17 she told him, “and I want you to read it.”
         

         
         The book was called Ancient Voyagers in the Pacific18, by Andrew Sharp, an acerbic civil servant and part-time historian from New Zealand. In it, he tackled one of the great mysteries in the history of human migration: How on earth did the Polynesians get to Polynesia? Its thousand-odd islands are scattered across a vast triangle of ocean between Hawaii, New Zealand, and Easter Island, with a total area comparable to all of North America. You don’t wind up on Easter Island because you take a wrong turn, or because things are getting a little crowded in your neck of the woods. And yet every habitable island, no matter how seemingly desolate or isolated, was already inhabited by the time European seafaring prowess had advanced enough to explore the region. The settlement of Polynesia was the very last chapter of Fernández-Armesto’s first narrative, taking place after the second story had already begun elsewhere in the world. And its unique geography—its epic water crossings, in particular—make it an ideal laboratory to test theories about the instinct to explore. 

         
         The Spanish navigator Álvaro de Mendaña19 was the first European to land in Polynesia, arriving from Peru to the Marquesas Islands in 1595. (Ferdinand Magellan had
            sailed through the region on his three-month crossing of the Pacific in 1521, but he didn’t spot any islands except a couple
            of small uninhabited atolls.) Mendaña’s navigator, Pedro Fernandez de Quiros, puzzled over where the islands’ inhabitants
            could have come from, given his impression that they were a “people without skill20 or the possibility of sailing to distant parts.” He figured that there must be a chain of islands just over the horizon,
            leading down to a great southern continent—but thanks to a mutinous crew and a badly mistaken belief that they were almost
            finished crossing the Pacific, Mendaña sailed on without investigating further.
         

         
         Subsequent explorers were just as baffled. The Dutch navigator Jacob Roggeveen, who “discovered” Easter Island in 1722, speculated
            that its inhabitants were “descendants of Adam”21 who had always been there, since it was impossible to understand how they might have arrived from elsewhere. Half a century
            later, Frenchman Julien Crozet astutely noticed the similarities in language and appearance between Polynesian islanders as
            far apart as Tahiti and New Zealand. His explanation: the whole region must once have been an above-ground continent, “of
            which volcanic shocks22 have left us only the mountains and their savage inhabitants.”
         

         
         It eventually occurred to curious Europeans that they could simply ask the Polynesians where they had come from. The early explorers, even when they’d thought to ask, hadn’t learned the local languages or understood the cultures well enough to understand the seemingly inscrutable answers they received. But by the 1820s, as more Europeans settled in the region, language barriers were less of a problem. On island after island, they heard stories of epic voyages of discovery in the not-so-distant past, mixing clearly supernatural elements with specific details about the who, when, how, and why of various migrations. Among the first to knit these disparate threads into a cohesive narrative was a Swede named Abraham Fornander, who ran away to sea as a nineteen-year-old in 1831 (after, by some accounts, falling unhappily in love with his mother’s youngest sister23) and eventually, after a decade as a harpooner on whalers in the Pacific, washed up in Hawaii. There, he married a Hawaiian
            woman and became a citizen by swearing allegiance to King Kamehameha III, and spent the subsequent decades collecting traditional
            oral histories and detailed genealogies from around the islands.
         

         
         In his 1877 masterwork, An Account of the Polynesian Race, Its Origin and Migrations, and the Ancient History of the Hawaiian People to the Times
               of Kamehameha I, Fornander laid out a multistage journey. The ancestors of Polynesians had, he claimed, started in the foothills of the Hindu
            Kush24 (a misguided theory based on imagined linguistic similarities); spread to Indonesia and the Philippines at some indeterminate point in the past; island hopped to Fiji shortly after the birth of Christ; continued on to Hawaii by around 500 AD; then settled the rest of Polynesia, including New Zealand, between about 1,000 and 1,400 AD. Subsequent scholars tweaked the details of Fornander’s account—it is, after all, an inexact science to estimate dates by counting the dozens of generations in an oral family tree that ultimately leads back to Wakea, the Sky Father, and Papa, the Earth Mother, residing on the Indonesian island of Gilolo two thousand years ago. But in its rough outlines (aside from the bit about the Hindu Kush), this was the predominant view of Polynesian origins when Ben Finney was in grad school—and notably, it depended on a belief that early Polynesians had the skills, technology, and desire to deliberately travel hundreds or even thousands of miles across the open ocean. They were, as one of Fornander’s scholarly heirs put it, “Vikings of the Pacific.”25

         
         This version of history was reinforced by a pan-Polynesian culture that seemingly prized intrepid voyagers. Joseph Banks,
            the naturalist who accompanied Captain James Cook’s first explorations of Polynesia from 1768 to 1771, noted somewhat disbelievingly
            that the Polynesians claimed to take their flimsy-looking double-hulled canoes on “very long voyages26, often remaining out from home several months, visiting in that time many different Islands of which they repeated to us
            the names of near a hundred.” In 1837 (two years before he was eaten by cannibals27, as it turned out), the English missionary John Williams recorded that in the Society Islands it was “an object of ambition28 with every adventurous chief to discover other lands.” Around the same time, an American ethnologist noted that Polynesians
            seemed to be “cosmopolites by natural feeling,”29 surprisingly eager to hop on board passing ships “for no purpose but to gratify their roving disposition, and their desire
            of seeing foreign countries.”
         

         
         Even as the influence of European and other outside cultures began to encroach on the region’s traditions, Polynesian wanderlust
            remained a familiar trope. Polynesian deckhands became a familiar sight on ships around the world—think of Queequeg, the harpooner
            in Moby Dick. To Raymond Firth, an ethnologist from New Zealand who visited the isolated Melanesian island of Tikopia in the 1930s, its
            inhabitants were still “fired by the lust30 for adventure and the desire to see new lands” as they set out in their canoes. Even Moana, the 2016 Disney movie, plays on the theme. “See the line where the sky meets the sea?” Moana sings. “It calls me.”
         

         
         But it was precisely this image that Andrew Sharp set out to puncture in Ancient Voyagers in the Pacific, the book that Ben Finney’s thesis adviser gave him. Sharp simply didn’t believe that early Polynesians were capable of deliberate
            long voyages across the open ocean. Their boats, which lacked keels to sail against the wind and, on sparsely forested islands,
            were sewn together from scraps of wood31, weren’t good enough. More important, they had no navigational technology: no sextants, no compasses, no means of keeping accurate time, none of the advances that eventually allowed Europeans to accurately track their position when land wasn’t in sight. Polynesian navigators used the sun and stars—but, Sharp pointed out, those are often obscured. They also relied on prevailing winds and currents, but these too are changeable. Beyond a radius of about three hundred miles, Sharp declared, deliberate Polynesian voyages of exploration or colonization, much less return travel between islands, were impossible. 

         
         Sharp’s book was immediately and enormously controversial—“One of the most provocative32 studies ever in Pacific history,” the New Zealand historian Kerry Howe later judged it. “I felt that Andrew Sharp 33had set out with the purpose of discrediting the achievements of our Polynesian ancestors,” the Maori scholar Pei Te Hurinui
            Jones wrote in 1957. Many historians agreed that Fornander and his heirs had been too credulous in trying to extract reliable
            dates and migration routes dating back thousands of years from confusing and contradictory oral histories. But on the question
            of whether those deliberate voyages had ever happened, he encountered fiercer pushback.
         

         
         The most likely explanation, in Sharp’s view, was accidental voyaging: canoes pushed off course by storms, or exiles forced
            into one-way voyages with unknown destinations. He wasn’t the first to suggest this. In fact, he cited the authority of none
            other than Captain Cook. On his first voyage, Cook met a learned priest and navigator named Tupaia in Tahiti. Tupaia explained
            to Cook and his crew how the Tahitians navigated by the sun, moon, and stars, and drew a remarkable map showing the position
            of seventy-four islands within a four-thousand-mile radius34, most of which he or his relatives had visited. When, after three months, Cook sailed away from Tahiti, Tupaia joined him
            on board, guiding the Europeans and interpreting for them on other islands. The fact that Tupaia could be understood as far
            away as New Zealand convinced Cook that Polynesians were all part of the “same Nation”35—and, by extension, that their voyaging skills were sufficiently advanced to explain how they spread “from Island to Island”
            across the vast expanses of the South Pacific.
         

         
         But a decade later, on his third voyage to Polynesia, Cook had second thoughts. On the remote islet of Atiu, he met three Tahitians, the survivors of a twenty-person sailing trip that had been blown off-course on a short inter-island jaunt twelve years earlier and drifted more than six hundred miles until being rescued by the Atiuans. “The application of the above narrative is obvious,” Cook wrote in his journal. “It will serve to explain, better than a thousand conjectures of speculative reasoners, how the detached parts of the earth, and, in particular, how the islands of the South Sea, may have been first peopled; especially those that lie remote from any inhabited continent, or from each other.” 

         
         In Sharp’s view, Cook was right the second time. Sharp’s thesis—and his obnoxious insistence that he could “prove to any perceptive
            mind”36 that Polynesian long-distance navigation was impossible—provoked plenty of debate. It also spurred some direct responses,
            including an ambitious computer simulation of Pacific drift patterns. Starting in 1964, a team of researchers fed thousands
            of tables of wind and current data into an early Ferranti Atlas computer that filled two floors of a building at the University
            of London, then simulated more than a hundred thousand possible drift voyages37 from different starting points around Polynesia. Some routes, like Tonga to Fiji, were indeed likely; but others, in particular
            those leading to Hawaii, New Zealand, and Easter Island—the corners of the Polynesian Triangle—were essentially impossible.
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         Accidental drift voyages, in other words, couldn’t explain the settlement of Polynesia. But the researchers also tested another
            possibility. What if voyagers set out with what the scientists termed “intent to explore,” sailing into the open ocean in a specific direction rather than simply being blown wherever the wind and currents took them? Given the limitations of double-hulled canoes, the
            simulations assumed that they couldn’t sail directly into the wind, but could at least hold a course perpendicular to it.
            With this additional twist, the computer returned a more favorable verdict: Polynesians could indeed have sailed to all possible
            islands, but only by deliberately setting out to explore the unknown.
         

         
         Sharp was unmoved by these arguments, or indeed by any contrary opinions. But Ben Finney, the young graduate student in Honolulu, had been contemplating a more direct response to Sharp’s claims ever since reading his book in the late 1950s. The brainwave came to him one afternoon after class, Finney later recalled, “while flying before the trades38 in a racing catamaran, a modern descendant of the ancient voyaging canoe.” If Sharp said sailing between Hawaii and Tahiti
            with Polynesian technology and knowledge was impossible, why not prove him wrong by doing it?
         

         
         In 1965, while teaching at the University of California Santa Barbara, Finney and his wife, Ruth, began building a forty-foot double canoe based on eighteenth-century drawings of Hawaiian sailing vessels. Despite its lack of keel or centerboard, they eventually found that it could sail to within about 75 degrees of a fifteen-knot wind—better than the ninety degrees assumed by the computer simulations. To refute Sharp with a long-distance voyage, though, they needed a bigger boat. In 1971, Finney took a job at the University of Hawaii, and a few years later cofounded the Polynesian Voyaging Society with Herb Kane and Tommy Holmes. Raising money, designing a historically accurate boat, and unearthing lost navigational knowledge all proved to be formidable challenges—but in 1975, to the ritual chants of E Ho’omakaukau! (“Make ready!) and E alulike! (“Pull together!”), a crew of twenty-four paddlers and a steersman ceremonially launched the Hokule’a, a sixty-foot double canoe with twin crab-claw sails modeled on petroglyphs found in a remote lava field on Hawaii’s Big
            Island. A year later, after a series of shorter test voyages, the Hokule’a set out from Hawaii for Tahiti.
         

         
          

         The mathematical approach to studying population movements works remarkably well in most contexts. People and plants alike
            tend to expand their ranges according to much the same rules that govern, for example, how epidemics spread. But there is
            one situation where the equations break down: water crossings. In 1876, a botanist with the British Geological Survey named
            Clement Reid began collecting fossilized seeds from a famous archaeological site in Norfolk called the Cromer Forest Bed.
            Reid was one of the first scientists to systemically study the distribution of fossil seeds, and two decades later he laid
            out what became known as Reid’s Paradox. Oak trees, in order to cross the English Channel from Europe and repopulate Britain
            after the ice age that ended 11,500 years ago, would have had to travel at least six hundred miles. To spread that far simply
            by shedding acorns onto the nearby ground, he estimated, would take a million years39.
         

         
         To get a more realistic estimate, you have to assume that some fraction of seeds travel surprisingly long distances40, supercharging the pace of range expansion. There are plenty of ways that can happen for small seeds: blowing in the wind, stuck on the feet or in the feathers of migrating birds, tangled in the fur of passing mammals. Larger seeds like acorns are trickier, especially when they have to leap across a marine barrier. Reid, in his 1899 treatise The Origin of the British Flora, imagines some fairly intricate scenarios for the arrival of oak trees: “an ox, a deer, or a horse falling over the cliffs
            of France would tend to drift with the prevalent south-west wind till it was thrown upon the English Coast, where wolves and
            foxes would pull it to pieces, dragging the remains beyond the reach of the sea, and perhaps burying parts, with the undigested
            vegetable food still contained in the stomach.”
         

         
         That’s clearly not how humans crossed the English Channel, but Reid’s Paradox shows how tricky it is to draw conclusions from
            the fossil record about why and how a given species—even a simple oak tree—might migrate. Joaquim Fort and others have found
            that the first human farmers spread across Europe and Asia at a rate of about one kilometer per year. But the speed of population
            diffusion jumps tenfold, to ten kilometers a year, when post–ice age humans were migrating along water routes. There’s a lively
            debate among scientists about what, if anything, we can infer from such patterns. Were early water crossings to places like
            Crete and the Indonesian island of Flores41—settled, in the latter case, at least a million years ago across a gap that likely measured tens of miles—accidental or deliberate?
            Was the necessary planning complex enough to require language or other forms of symbolic communication? Were compound tools
            needed to build the boats?
         

         
         Beyond a certain scale, though, there’s no more ambiguity. To reach Australia from southeast Asia some fifty-five thousand
            years ago, humans had to island-hop from the Asian continental shelf to the Australian one across gaps of at least fifty-five
            miles, by one estimate. That’s too far to see your destination across the water. In fact, one view is that the water crossings42 that led to Australia provide the earliest indisputable archaeological evidence of behavioral modernity in the world. You can argue about the true meaning of cryptic cave paintings and primitive fireplaces, but there’s simply no way humans could have made it to Australia without language, planning, and technology. And a fifty-five-mile voyage is nothing compared to the trips of more than three hundred miles that were required to settle Polynesia. 

         
         There’s something deeper here too. These
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