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			For Nellie—

			May our adventures never cease.

		

	
		
			Prologue
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			One long century ago, a young Harvard graduate named Henry Sheahan was returning home from his time as a volunteer ambulance driver in World War I. Tormented by memories of tear-gas canisters and blown-up limbs, he sought refuge in writing, penning nonfiction stories and fairy tales under the name Henry Beston. While on assignment for a magazine called The World’s Work, he was sent to Cape Cod to document the lives of Coast Guard officers on the open sea. During this time, far-eastern Massachusetts was not the idyllic getaway it is today, but a place that inspired abject terror among boat captains. Between the 1600s and the 1950s, more than three thousand shipwrecks occurred along the coast. To live on Cape Cod was to repeatedly witness humanity’s unsuccessful attempts to triumph over the elements.

			Something about this nowhere land appealed to Beston, who decided after completion of his article to stay there indefinitely. He leased some land along the beach near a town of a few hundred people and built a tiny cottage where he could focus on his writing and enjoy some solitude.

			As Beston soon realized, solitude is not always as it appears. In fact, despite the small human population, Cape Cod was densely inhabited by a wide variety of seabirds, foxes, deer, and other individuals who slowly revealed themselves to him through his ten wood-framed windows.

			Freed from the petty distractions of wartime life, Beston began to meticulously observe and document his nonhuman neighbors, whose daily routines appeared far more orderly and sensible than those of his fellow humans. In contrast to the instability and recklessness he saw in Europe, other animals appeared to behave in a logical manner; one that was thoughtful and reflective of changes in their environment. Theirs was a world of balance as ours was increasingly falling off its axis.

			Writing in what would become his seminal work, The Outermost House, Beston presciently intuited from his seaside shack that the creatures we had traditionally seen as fleeting ephemera actually possessed far grander levels of organization and a quiet wisdom.

			We patronize them for their incompleteness, for their tragic fate of having taken form so far below ourselves. And therein we err, and greatly err. For the animal shall not be measured by man. In a world older and more complete than ours they move finished and complete, gifted with the extension of the senses we have lost or never attained, living by voices we shall never hear. They are not brethren, they are not underlings; they are other nations, caught with ourselves in the net of life and time, fellow prisoners of the splendour and travail of the earth.

			When I first read this quote almost two decades ago, I was struck by the elegance of viewing other species not as accessories to our own lives, but as autonomous nations unto themselves. Enchanted by an inclusive vision of a world filled with adjacent, unseen animal civilizations.

			As compelling as I found Beston’s metaphor to be, I was acutely aware that the atlas of animal nations, to the extent that such a thing has ever existed, is drawn in invisible ink. The relationships, resources, conflict zones, knowledge hubs, borders, and landmarks that define nonhuman communities have always been recorded on what appear to us to be blank sheets of paper.

			Writing these words from the second floor of my small 1920s cabin, built not on the beach but within a “wildland-urban interface” at the base of the San Gabriel Mountains, my mind flashes back to September 2020, when a massive wildfire incinerated more than 100,000 acres of nearby Angeles National Forest. I vividly recall gazing up at the colossal plumes of smoke rising from behind the ridgeline while live news coverage triumphantly declared that, despite widespread devastation, “no homes have been destroyed” and the blaze had caused “no injuries.”

			Those statements were plainly untrue, as countless forest residents, from rabbits and squirrels to coyotes and mountain lions, were killed or maimed in the megafire, and the areas they once called home were reduced to ash. But conventional thinking has long held that only human communities are inhabited places. Once we settle in a given area, it is, by definition, populated.

			The town of Monowi, Nebraska, for instance, remains a fixture on state maps despite the fact that for the last twenty years it has had exactly one human resident.[*] By contrast, the millions of other species we share this planet with have historically been viewed as living brief and transitory lives among pristine and unpopulated wilderness.

			As our knowledge of animal societies and their relationships to the physical environment deepen, that distinction between populated and unpopulated places becomes increasingly untenable to draw—particularly when a fusion of scientific advancements is beginning to expose the invisible ink in animalkind’s atlas to a new kind of heat.
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			Imagine, if you will, a college student returning from summer break for the start of a new semester. Heading to her first class of the day, she pulls up the campus map on her phone and is intrigued to find two options: human or multispecies.

			Instinctively, she clicks “human” and sees the familiar layout of the idyllic school grounds she’s come to know. It confirms that she’s headed in the right direction. She starts to put her phone away but hesitates. After pausing for a moment, she navigates back to her browser and clicks “multispecies.”

			Immediately, a vibrant new map unfolds, displaying not just the resident housing and sidewalks she recognizes, but also a galaxy of other color-coded markers. Seagull nests and flyways. Ponds teeming with frogs and newts. Hedgehog burrows and transit routes. A clickable kaleidoscope in the palm of her hand.

			Locating the grassy quad she’s standing on, the student zooms in on her favorite dining hall, the Stannary. Identified on the map by a blue fork-and-knife icon as a popular eatery, she notices that it’s also tagged as a stopping point on the seagulls’ flight path. Slowly peering up at the brick building ahead of her, she glances to the roof. Her eyes bulge when she spots a long row of birds, who appear to be having lunch. To nobody in particular, she blurts out, “No. Way.”

			This is the kind of scenario that animal geographer Dr. Sarah Crowley envisioned when she began work on a first-of-its-kind multispecies map of the University of Exeter’s Penryn campus, in the far southwestern corner of the UK. Her map aims to achieve something as revolutionary as it is simple: reflect the housing, landmarks, and transit routes of all university residents, human and otherwise.

			Touring the campus on an early-autumn morning with Crowley and the university’s biodiversity officer, Abhishek Dixit, I was struck by the earthy overgrowth of the school grounds, which nature appeared determined to reclaim. As we walked through a carpet of burnt-orange leaves, glistening with a fresh drizzle of sea mist—mizzle, in local parlance—Dixit noted that some corners of the campus are classified as temperate rainforests; and they sound the part. The perpetual buzz of mining bees mingled with the shuffle of rabbits through the bushes, woodpeckers’ rapid-fire drilling, and the hard-staccato tchack, tchack, tchack of ravenlike birds known as jackdaws, creating a subtle symphony.

			At first glance, this quiet corner of the North Atlantic might seem an unlikely place to search for animal life. Nobody would confuse Penryn with the Amazon Basin or Serengeti as a wildlife hotspot, and at barely 100 acres, the campus is merely a satellite extension of a larger university system. But Penryn punches far above its weight in one notable regard: Nearly half of the university grounds are designated as green spaces, creating a landscape mosaic composed of thick forests, deep quarries, expansive grasslands, and dense marshes.

			As we walked along a verdant path skirted by the compacted soil and stone of stately Cornish hedges, Dixit explained that identifying who is living on campus at any given moment has become something of a university pastime among the tight-knit populace of six thousand sustainability-oriented students. To date, more than 650 species have been found to call this place home—a figure we know because despite its wee size (or perhaps because of it), Penryn has become a living laboratory of animal monitoring.

			For starters, it was the first institution in the world to boast a vertical-looking radar capable of identifying birds flying up to 4,000 feet overhead by analyzing the amplitude of their wingbeats. Every second, the radar can beam out 1,800 short-pulse radio waves in a massive cone shape. When the waves reflect back, the radar receives them and transmits data about the number, height, direction, and speed of aerial passersby.

			At ground level, miniature GPS “backpacks” worn by hedgehogs provide ecologists with updates on the busiest thoroughfares used by Penryn’s spiniest denizens. (Predictably, they favor the hedges.) Motion-activated camera traps scattered around campus offer field reports on red foxes, badgers, and other nonhuman visitors, while the geography department’s high-resolution drone footage helps make sense of who or what is drawing animals to certain areas.

			Eager to do their part, the university’s ecology society, or EcoSoc, collaborates with other students to wage periodic “bio-blitzes,” crowdsourcing comprehensive distribution maps of moths and other invertebrate residents. During a 2023 blitz, students discovered a completely new species of jumping spider, and then promptly found thirty more individuals from the same species across campus.

			Around the time of my visit, the university also launched a new citizen-science app called Shell-E, which hundreds of students have used to log and identify the convoy paths of Penryn’s thousand-plus snails as they painstakingly crawl across campus.

			“The dream is to have most of the snails on campus individually marked so that when anybody stumbles across a snail and wants to follow their progress or see where they came from, they could go to the digital map,” says Professor Dave Hodgson, the project overseer. Penryn may seem small to us, he notes, but to a snail, it’s a seemingly endless world to explore. Hodgson’s field research has revealed that snails have a homing instinct of up to 30 meters (about 100 feet). That may not seem like a lot until you consider that snails move at about one meter per hour, turning a journey across Penryn’s walled garden into a multiday expedition.

			In some respects, Penryn is the ideal setting for such a radical experiment to take place. The town is situated in Cornwall, one of Europe’s six ancient Celtic nations—communities shaped by common descent, traditions, culture, or language. Surrounded on three sides by sheer cliffs, Cornwall’s protruding peninsula faces the full brunt of harsh ocean gales, which sweep through the narrow cobbled streets of its many ports. This exposure has helped forge a distinct cultural identity that prioritizes the integration of human infrastructure with elements of the wilderness. The notion that nature begins only where humans end is anathema to the Cornish spirit.

			The asserted “right to roam,” which argues that land should be accessible to all rather than walled off into private parcels, looms large here, as it does across northern Europe. This mindset is perhaps best exemplified along the craggy Cornish coastline, where hundreds of miles of public trails have been thoughtfully preserved in a light-touch way. Eschewing fences and pavement in favor of natural footpaths lined with brambles and shrubs, these slender pathways provide epic sea views while leaving the ancestral homes of other animals intact.
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			To Crowley and Dixit, their multispecies map is a natural extension of this worldview by identifying places meaningful to Penryn’s nonhuman residents and visitors. A blueprint that enshrines the right to roam for the entire animal kingdom.
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			Sitting in his corner office at the Max Planck Institute of Animal Behavior in Möggingen, Germany, Dr. Martin Wikelski smiled approvingly when I told him what Crowley and Dixit are up to. If people are moved by the Penryn campus map, they aren’t going to believe what he’s got up his sleeve.

			Wikelski leads a groundbreaking project called ICARUS, which stands for International Cooperation for Animal Research Using Space. ICARUS employs tiny tracking tags and powerful receivers installed on satellites 250 miles above Earth’s surface to monitor and map animal movements, from antelope to falcons. Wikelski’s program aims to provide, for the first time in human history, the ultimate bird’s-eye view of what he describes as the “pulse of the living planet.”

			Initially tested through a proof-of-concept receiver on the International Space Station, ICARUS has since begun to scale up its operations by developing a series of smaller and more powerful microsatellites known as CubeSats. Each microsatellite, slightly larger than a Rubik’s cube, can receive signals from at least 15 million unique animal ID tags once launched into orbit. When fully operational, Wikelski estimates, his ICARUS network will be able to monitor at least 40 percent of all bird species and half of all mammals on Earth—something akin to turning on fluorescent lights in a pitch-black room.

			Even at this early stage, tracking technologies like those used by ICARUS are generating a fire hose of new data, most of which flows into a ballooning database called Movebank, also maintained by the Max Planck Institute. As of March 2025, Movebank has logged more than 7.7 billion animal locations, spanning more than 1,500 species. At its current pace, Movebank adds nearly 12 million new data records every single day.
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			Wildlife monitoring is a field fraught with thorny ethical questions and trade-offs, but the ultimate goal is to better understand nonhuman societies with the lowest possible level of interference. As tracking technologies become cheaper and more prevalent, Wikelski is ever conscious of unintentionally becoming a burden to the animals he aims to learn more about. His team continuously redesigns lighter and more discreet tags that can deliver reams of information without inconveniencing their subjects. The private sector has also jumped into the animal-monitoring space. With the click of a button, researchers can now buy ultralight tags custom-built for squirrels, sloths, parrots, foxes, opossums, sharks, turkeys, flamingos, penguins, and nearly every other group imaginable.

			For large terrestrial mammals, trackers often take the form of lightweight collars similar to a dog’s. For smaller mammals, ear tags and harnesses are commonly used. In the case of marine animals like sea turtles and fish, trackers are affixed to their shells or skin using waterproof adhesives. When I first met Wikelski, his team was putting the finishing touches on a tiny tag designed to clip onto orangutans’ beards in a way that the great apes won’t notice. Within five years, he anticipates that they will develop transmitters light enough to unobtrusively attach to a honeybee.

			The general rule of thumb is that a tracker should not exceed 5 percent of an animal’s body weight, with an even lower threshold, 3 percent, for birds. There are no universal rules when it comes to insects, but one researcher I spoke with showed me a prototype of a minuscule solar-powered radio tag designed for monarch butterflies. Stuck to a piece of painter’s tape to prevent it from floating away, the tag weighs 60 milligrams—comparable to a single grain of rice.
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			Even as animal tags get smaller, they are also growing much more powerful. A decade ago, researchers would have considered themselves lucky to receive a single data point per day. A brief snapshot of how an animal has moved—or not—in the span of twenty-four hours. What happened in between those updates was anyone’s guess. But now, those same researchers receive data pings once per second, depicted on high-resolution 3D maps that illustrate exactly how certain individuals move throughout their worlds.

			To illuminate the difference, one Max Planck researcher told me that her earlier tracking work had revealed that the kinkajous she observes in the Panamanian rainforest return to the same fruit trees for food every day. That was an exciting discovery, but it became all the more intriguing when she started receiving geolocated, once-a-second updates showing that the animals not only visit the same food sources every day but also commute across the forest by walking along the exact same branches—a network of well-established aerial trails through the treetops. Suddenly, another puzzle piece in her mental portrait of the kinkajous’ world fell into place.
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			At the same time that GPS trackers and tags are proliferating, other technologies are putting eyes and ears all over the landscape. Motion-sensor cameras and finely tuned acoustic devices have long served as valuable tools for capturing snapshots and audio clips of individual animals as they pass through a fixed area. Historically, biologists had to diligently review these recordings frame by frame, which limited how much information could reasonably be gleaned. But no longer. Now, artificial intelligence can handle much of the hard work for us, instantly identifying and logging everyone from hummingbirds to mountain lions by sound or appearance and pinging wildlife researchers’ phones whenever their species of interest is spotted.

			This shift toward automated observation is having a profound impact on how much we know about animal movements. When AI analysis showed that hedgehogs were constantly running into human-made fencing installed around Scottish rail lines, officers responded by cutting small holes in the fences, creating passages they dubbed “hedgehog highways.” Anthony Dancer, a conservation specialist from the Zoological Society of London, has personally captured thousands of hours of audio and tens of thousands of data files from his research sites on British rail-network property, which have helped him identify all sorts of animals. “We couldn’t have done it at that scale using human observers,” he told The Guardian. “Only AI made it possible.”

			In northern Zambia, researchers used an array of GoPro cameras pointed at the night sky to capture forty-five hours of raw footage as African straw-colored fruit bats departed for their evening foraging jaunts. A trained AI tool then analyzed that footage to decipher just how many of the nocturnal mammals were soaring overhead. The grand total: 857,233 bats. It took the AI about fifty hours to complete that analysis, and manual spot checks showed that its detections were accurate 95 percent of the time. Not too shabby when you consider that counting individual animals on this same scale would have taken humans thirteen years.

			Back in Germany, Max Planck postdoc Dr. Hemal Naik and his colleagues are pushing this line of research several steps further by using AI to not only identify certain kinds of animals but also make sense of what they’re up to.

			On the grounds of a repurposed eighteenth-century farm, Naik and his collaborators constructed a “scalable multimodal arena for real-time tracking behaviour of animals in large numbers,” or SMART-BARN. At its center, his team built a human-scale black box theater encircled by dozens of 3D motion-capture cameras and microphones designed to localize sounds to specific areas of the room. But the most famous performers to ever grace this stage were not Hollywood starlets. They were pigeons.

			Pigeons aren’t particularly gifted thespians, but for Naik’s purposes, that unexceptionality is a plus. All he needed them to do was act like birds.

			One by one, and then in small, randomized groups, Naik brought in a total of eighteen pigeons, each outfitted with a small reflective sticker on their head and an ultralight backpack, akin to the green-screen suits worn by action stars. The positions of their beaks, tails, and other body parts were inferred from these sensors.

			Then, the birds just hung out. For a total of about six hours over the course of more than thirty mini-sessions, they passed the time as one might expect: strutting around the room, sizing up their peers, interacting, taking short flights here and there, and pecking the ground looking for food. Pigeons being pigeons.

			Once the stars were excused, the research team fed that raw footage into a machine-learning tool, which churned through the recordings and translated them into hyper-precise datasets. Every slight turn of a bird’s head or stretch of a leg was meticulously recorded, resulting in millions of annotations, measured down to one three-hundredth of a second. The goal was to teach the AI exactly how pigeons move around their world and interact with their peers in various scenarios.

			Then Naik put his tool to the test. He brought in the next group of birds, this time without any trackers or markers. Just regular ol’ pigeons.

			Remarkably, when he fed this new footage into his trained model, the AI not only recognized the birds as pigeons, but also instantly analyzed their body movements and behaviors, providing a detailed assessment of how the birds interacted with the space and each other. The kind of nuanced behavioral data that could have taken weeks to gather—with far less precision—through manual observation.

			Encouraged by these early results, Naik and his colleagues decided to take their AI into the wild. By setting up a handful of cameras in a public park in Germany, researchers gathered footage of completely random groups of street pigeons who had never set foot in the SMART-BARN. The AI didn’t even blink. It instantly recognized the pigeons, logged their body movements in exacting detail, and provided researchers with a comprehensive analysis of how these vagabond birds appeared to interact with each other and the landscape.

			If such technologies are rolled out on a macro level, Naik says, humans will soon possess the ability to identify and study wild animals in a completely noninvasive way, and perhaps even assess the behaviors of entire communities.

			Field researchers have already shown, for instance, that by flying camera-equipped drones over free-ranging animals in a particular area, such as a popular watering hole, algorithms can analyze the local landscape and ecosystem, identify the species seen, and sometimes also estimate the age and sex of the individuals below, effectively conducting an instant animal census. No tags, no traps—just eyes in the sky that know what to look for.

			In some cases, AI has even demonstrated the capability to identify animals on an individual basis, so instead of merely labeling a striped mammal as a zebra, it can identify exactly which zebra it sees—nuances our eyes struggle with. Such tools can also determine whether animal groups are visiting an area to forage or if their movements are part of a well-established transit corridor.

			This precision means that, in short order, we may be able to instantly assess not just who lives in a particular area and how they relate to their friends and neighbors, but also why certain locations are important to them. The landmarks—known, remembered, yearned for, and struggled over—that give animals what anthropologists would call a “sense of place.”

			Amid this technological renaissance, nonscientists have also been invited to participate in mapping animal worlds. Free apps like Merlin can instantly identify any bird from a captured picture or audio clip. AI identification has similarly supercharged citizen-science tools like iNaturalist, which has logged hundreds of millions of geolocated sightings, providing an unprecedented level of insight into where animals live and go. During the height of COVID-19, two roommates in an Australian suburb made international headlines by spending their lockdown days logging wildlife observations on iNaturalist. Within a year, they had successfully mapped the locations of more than a thousand animal species literally in their own backyard.

			Leveraging crowdsourced sightings, some apps can even predict animal movements before they occur. A team of data scientists partnered with eBird, an app run by the Cornell Lab of Ornithology, to launch a tool called BirdFlow. Powered by observation records, and spot-checked by GPS and satellite data, this tool allows users not only to identify avian passersby they see out the window, but also to “connect the dots” by peeking into the future and learning where that bird is likely headed.

			The simultaneous acceleration of these various technologies has brought humanity to a curious new place—one in which a mosaic of tags and tools is filling in the blank spots on our maps at a staggering pace, revealing clues about who lives where and why.

			Wikelski of ICARUS told me that what initially motivated him to track animals from space was to monitor real-time disruptions in movement patterns—like an interspecies surveillance system. Peering wistfully across his office parking lot and into the thick forest beyond reminds him of how much in our world has, until very recently, remained a mystery. “There are thousands of deer in those woods. We have no idea what they’re doing in there or how they’re using that space.”

			By actively monitoring birds, fish, or mammals who are fleeing a given area, Wikelski says, we can look for causes, such as natural resource depletion, poaching, or disease. When his ICARUS satellites are fully scaled up, he believes humans may even be able to better predict phenomena that we don’t fully understand, like earthquakes and volcanic eruptions, simply by noticing changes in how wildlife is behaving.

			But the explosion of large-scale animal tracking is also gradually unveiling something more transformative: a reimagined version of our world in which humans are not the only species inhabiting any given physical space. A more scientifically correct and inclusive view of our surroundings that represents all known animal life, including humans, as overlapping and interconnected societies.

			Around the world, wildlife experts and laypeople alike are watching with piqued anticipation as animals confound expectations, forging new pathways and building settlements in frontier areas far away from where we once believed they lived. We stand awestruck as animals congregate by the millions in what are, for all intents and purposes, bustling cities, complete with sophisticated transit networks. As new mapping techniques illustrate these hidden thoroughfares, terms like highway, once reserved solely for human infrastructure, are increasingly applied.

			Every day, as new dots and zigzagging lines appear, the true contours of our world come into sharper focus.
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			That reimagined world is the one I will be traveling through in this book.

			Empowered by our greater understanding of animal societies and in collaboration with leading ecologists and wildlife researchers, I decided to embark on a new kind of journey—a grand tour of Earth’s wild civilizations.

			I did so partly out of sheer curiosity. My professional guise as a sustainable food systems specialist has barely concealed a decades-long desire to explore the farthest reaches of the globe. Whether riding ramshackle railways across northern Myanmar or road-tripping between remote Patagonian villages, I have found no greater source of joy than an entrance into the unfamiliar. In my own home range of Southern California, I have been known to linger like a fly on the wall in anonymous diners, spontaneously ramble off for a day trip to a little-known ethnic enclave, or, better yet, spend a night under the Mojave’s ocean of stars.

			After so many years of ceaseless wandering, I had rather arrogantly come to believe that I possessed a broad understanding of the world we live in and the various communities that inhabit it. Jaunts to points unknown that might have once invigorated me began to feel homogenized, like visiting a new room in the same house. But as the nations of animals started to steadily materialize on our maps, redrawing borderlines and etching entirely new categories of landmarks into the finite world we knew, a healthy dose of humility rushed back into my head. A necessary reminder that there is still much to explore.

			What would it look like, I wondered, to view places inhabited by other species not as escapes from society, but as opportunities to glimpse another? To treat nonhuman communities as sovereign spaces with their own histories, struggles, and unique relationships to the land, air, and sea?

			My journey was also motivated by the knowledge that, historically, anonymity has done animals no favors. If we remain blissfully ignorant of the physical locations that matter to other species, it becomes much easier to inadvertently erase their communities and cultures from the earth. To prevent us from wiping animals off the map, they need to be on the map in the first place.

			Each animal society looks distinctly different. Some are stationary, forming breathtaking metropolises in geographic places that can be precisely pinpointed. Others move along nomadic, Silk Road–style migration routes, but with clear affiliations between disparate individuals.

			In an effort to demystify the animal settlements, cities, and nations I observed, I, too, will employ humanity’s greatest visual tool: the humble map.

			A well-designed map does not simply list the contents of an area, but answers the question “What is this place?” In his essay collection Sunrise with Seamonsters, novelist and travel writer Paul Theroux described maps as “a masterly form of compression, a way of miniaturizing a country or society.” A map can do many things, he wrote, but “its chief use is in lessening our fear of foreign parts and helping us anticipate the problems of dislocation. Maps give the world coherence.” Through my collaboration with renowned artist Oliver Uberti and use of cartographic themes in each chapter, I hope to bring that sense of clarity to the worlds of other animals, inspired by the profound sense of awe that accompanies an expedition into unknown lands.

			In undertaking this odyssey, I knowingly ventured into murky waters. The staggering diversity within the animal kingdom means that other species see colors, hear sounds, and experience sensations we cannot. Even with the advantages of on-the-ground wildlife experts, advanced radio-tracking systems, and high-resolution satellite eyes in the sky, it was not at all clear whether the hidden nations of animals would fully reveal themselves to foreigners.

			At a more fundamental level, the premise of my journey also posed a provocative question: If we, as a species, no longer divide the world between populated places and wilderness, are the wild places nowhere or everywhere?

			
				Skip Notes

				
					* Her name is Elsie Eiler. She serves as Monowi’s mayor, treasurer, clerk, secretary, and librarian, and owns the Monowi Tavern, where she serves alcohol under a liquor license she issues to herself.
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				Life on the Frontier

				Settlements
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			The most memorable journeys always begin with a bit of uncertainty. Uncertainty of how to reach one’s destination. Uncertainty of what can be gained by doing so. In my experience, certainty on these points is the surest sign that a journey should not be undertaken.

			As I abandoned my rental car where the roads end in northeastern Alberta and stepped into a tiny skiff to press on another 150 miles by river, I did not possess such reassurance.

			Floating north along the thick veins of the Athabasca—“where there are plants one after another,” in the Woods Cree language—the clattering of human society faded into the distance, only to be replaced by the percussive hum of other animal worlds.

			I was joined on the water by residents from the tiny hamlet of Fort Chipewyan, Alberta’s oldest human settlement. Three weeks earlier, the entire town—affectionately known as Chip—emptied out after a series of lightning strikes ignited dozens of simultaneous wildfires across the unusually dry boreal forest. Fast-approaching flames soon forced the remote outpost to issue the first mandatory evacuation since its founding in the 1700s.

			Escaping Chip is no easy feat. In wintertime, an ice road offers a brief lifeline between the community and the rest of Alberta. More than half the town’s fuel supplies are imported during this narrow window. By late spring, bush planes and boats are the only options left. Seeking safe haven, most evacuees fled to the small Indigenous community of Fort McKay, which by boat can be a full day’s travel south, or pressed on a bit farther to the grimy oil-sands town of Fort McMurray.

			Coincidentally, the very day that Chip residents started pouring south, I was in Fort McMurray, headed the other way. Sporting a waterproof backpack stuffed to the gills with survival tools, I was on my way to meet up with a Parks Canada ecologist to explore a remote corner of Alberta’s northern interior. In anticipation of primitive conditions, I had a water filter and pump, heavy-duty hiking boots with metal lugs for trekking in muck, chest waders, a fly-resistant hat, headlamps, bear horns, a GPS tracker, and two weeks’ worth of dehydrated food, among other essentials. The ecologist, whom I was planning to meet in Chip, was to provide the tent, cooking stove, first aid kit, and satellite phone.

			Then, in a matter of hours, those plans completely unraveled. All onward flights to Chip were canceled indefinitely, and my northward progression came to a screeching halt amid Fort McMurray’s strip malls and vape stores. Armed with exactly the wrong supplies, I looked up at the hazy-brown sky, which was filled with soot and toxic particulate matter—a signal of voracious charring on the horizon. It was the tail end of what Alberta would soon declare the hottest May on record. In previous years, around 1,000 acres would have burned by this point in the fire season. This year, it was 1.5 million and counting.

			Fort Chipewyan’s eight hundred Indigenous residents spent the next three weeks hunkered down in seedy hotels and public parks, where they muttered anxiously as daily updates dispatched by exhausted front-line crews warned of “extreme fire behaviour,” “substantial growth,” and “strong winds.”

			Only after nearly a month in exile did the good word finally emerge from the chief of the Athabasca Chipewyan First Nation: “We will be going home soon.”

			While wildfires continued to rage uncontrolled across the broader region, most residents did not want to spend another minute away from home, even if it meant heading back toward the flames. At my request, one resident, whom I’ll name Frank,[*1] was gracious enough to let me hitch a ride.

			Chip was the final destination for Frank and most other people riding the river, but for me it was a gateway to something grander: a 1,100-mile string of settlements that, by most accounts, do not exist.
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			Gazing out the left-hand side of our boat, I caught my first glimpse of the rugged eastern perimeter of Wood Buffalo National Park—a land saturated in superlatives.

			Straddling Alberta and the Northwest Territories and covering an area bigger than Switzerland, this is Canada’s largest national park and the most expansive protected wilderness zone anywhere in North America. It’s home to the planet’s largest free-roaming herd of wood bison, who are themselves the largest land mammals in the Americas. (The park’s name stems from European explorers mistaking the bison for buffalo, a similar-looking mammal found in Asia and Africa.) Musk oxen, bears, cougars, wolverines, falcons, lynxes, and many other iconic species of western lore have roamed the park’s fertile lands for millennia. A visiting Frommer’s writer once remarked, “Most of the animals here could easily live their entire lives without knowing humanity exists.”

			Maps are a fluid thing in a region like this, where shifting water flow and erratic weather mean navigable routes are there one day and gone the next. On no fewer than a dozen occasions, our boat was comfortably cruising through places where my phone’s downloaded map said there should be land.

			Beyond the imposing stockade of white spruce and balsam firs visible along the riverbanks, a good portion of Wood Buffalo is filled with dense peat bogs called muskeg—a seemingly endless quilt of stagnant pools, waterlogged vegetation, and organic material in various states of decomposition. This malleable landscape, created through the retreat of melting glaciers, is virtually impassable by humans, but provides ideal conditions for other species to build on.

			As Frank and I made our final approach into Chip, our boat was spit out of a narrow tributary and tossed from side to side by violent gusts skidding like hockey pucks across Lake Athabasca. After more than ten hours meandering through relatively calm backwaters, we suddenly found ourselves assaulted by angry whitecaps, the silhouette of downtown faintly visible in the distance.

			The water level was unusually shallow, as an acute drought had deprived locals of the springtime snowmelt that makes transit passable. Anticipating this challenge, Frank drew a squiggly red line on our downloaded map that cut a circuitous path across. If we deviated from this precise route, we risked scraping the lake bottom and becoming stranded. Staring at the screen, I shouted directions as Frank made incremental turns of the steering wheel.

			After half an hour of exacting zigzags, our route finally passed through a string of small barrier islands—a welcome moment of tranquility that signified our unofficial entry into the heart of the region I had come to explore. A landscape expertly engineered not only by humans, but by beavers.

			

			
				[image: ]
			

			Settlements are commonly understood to be places of fixed inhabitation, often motivated by a strategic location, perceived absence of safety threats, or close proximity to natural resources. It’s a fraught term frequently hurled at those seen as invaders, but at its most basic level, a settlement is simply a place where at least one person lives.

			Yet despite beavers and other nonhuman animals having individual personalities, we have not historically viewed them as persons capable of physically occupying a place. When kindergartners are taught about the difference between a person (their teacher), a place (their classroom), and a thing (their desk), it’s generally left unsaid which category animals fit into. As a result, settlements are broadly assumed to be beyond their capacity.

			When humans decide whether or not to settle in a new place, we often take some basic criteria into account. Will we have reliable sources of food and water? What are the limits to how far we can travel? Perhaps a different group of humans (or other animals) lives nearby that we know to be aggressive. Are the risks of raising our family near that potential threat outweighed by the advantages this area provides to us? And if we do decide to stay, who’s going to do what in order to make sure that our community thrives?

			These are manifestations of what philosophers refer to as worlding—the process of creating one’s own world. It involves a series of steps, such as identifying landmarks, drawing spatial boundaries, assessing the ecological context and vital contributions others are making to it, and establishing our interactions with the fabrics of the planet, which collectively form the world as a group of individuals understands it. These life-sustaining practices continually shape and reshape the narratives and mental maps we carry with us everywhere we go—and a growing number of experts now believe humans are not alone in enacting this process.

			“Surely there has to be a way for all animals to consistently sustain and reproduce themselves, behave predictably, and all of the things that we really want to do when we make worlds,” says Dr. Greg Anderson, a historian of ancient human civilizations at The Ohio State University. “World-building may be easier to see when humans or other animals gather in large numbers or organize themselves in a highly coordinated way like an ant colony. But even in cases like a wolf pack, they have their own model of the world. They live in small, nuclear-type families, so their world might look pretty limited to us, but certainly it would involve paths here and there, and rewards that will be found in certain reliable locations. They have to have an understanding of what keeps a wolf alive, how and where to reproduce, and what sustenance can be gained by following a particular practice. Are we really going to claim that wolves don’t have practices? Of course they do.”

			Dr. Meg Crofoot, an evolutionary anthropologist at the Max Planck Institute, agrees. “All animals have a clear investment in the landscape, even if they’re not changing it as dramatically as a beaver or an elephant might. Locations that have particular importance, or that relay information exclusive to that place. That information is inherently valuable because it provides security and helps animals to make sense of the world as they see it.”

			To skeptical audiences who are quick to brush off such comparisons as anthropomorphism run amok, Anderson reminds people that they have it exactly backward. “Humans are animals too, and we engage in the same classic worlding behaviors that help all species understand their environments, adapt, and survive. Humanity is not the custodian of creation. Indeed, we’re often the followers, chasing other animals and learning how to navigate their worlds, which we then think of as our own.”
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			The far-flung edge of Alberta I was pulling into represents the northwestern corner of what Canadian ecologist Jean Thie has dubbed North America’s “beaver belt.”

			For more than fifty years, Thie has been at the forefront of large-scale environmental management and monitoring in Canada, beginning with his aerial assessments by helicopter and fixed-wing aircraft in the 1960s. In his work for the national government and various nonprofit organizations like the International Union for Conservation of Nature, Thie has made a career of scouring boreal and Arctic regions for notable patterns and trends in environmental change, particularly permafrost melt.

			Among the most notable events in our planet’s history, Thie says, was the melting of glaciers at the end of the last ice age, roughly ten thousand years ago. Across the continent, ice sheets, some more than a mile thick, gradually warmed and thawed, turning the ice into meltwater and forming extensive glacial lakes. Over time, the lakes receded, radically reshaping the earth and creating sand-and-gravel shoreline ridges hundreds of miles long. As the lakes shrank further, extensive wetlands emerged inside the former lake beds.

			As Thie studied these faint topographical lines more closely, a clear trend started to emerge: The slightly sloping wetlands in his study area, just below the glacial shorelines, were all populated by beaver dams. Huge ones.

			He did not initially consider this discovery to be of significant scientific importance, and beavers were not his focus at the time
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				[image: Photo showing an aerial view of a vast boreal forest and wetland in early autumn, with dense conifer and deciduous trees in green and yellow surrounding a broad, marshy expanse dotted with several dark blue beaver ponds connected by narrow water channels.]
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				[image: Drawing of a crumpled “Beaver Buzz Energy” drink can, showing a stylized orange beaver with large front teeth and a crosshatched tail on the label, a golden pull-tab top, a small maple leaf icon near the bottom, and the words “DAM GOOD” printed along the base.]
			

			
			
				[image: Historical photo of a fur trader in a wooden cabin, sitting among large piles and bundles of animal pelts and skulls, with dozens of tanned furs from species such as beaver, fox, and wolf hanging in rows along the walls.]
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				[image: Map titled “Active wildfire hotspots March–November 2023” showing northern Alberta and the southern Northwest Territories, including Wood Buffalo National Park, Fort Smith, Fort Chipewyan, Fort McKay, Fort McMurray, and Fort Vermilion. Hexagons are colored from pale yellow to dark red to indicate 5 or fewer up to more than 400 hotspots per 10‑kilometer cell. Dense clusters of orange and red hexagons are surrounding much of Wood Buffalo National Park, while a labeled area near “World’s longest beaver dam” shows a noticeable gap in hotspots. An inset globe at the lower right marks the “Beaver belt” and highlights the map area within North America.]
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				[image: Painting of a calm beaver pond bordered by tall green grasses, cattails, and wildflowers, with a white birch trunk on the right, scattered fallen branches in the shallow water, and a large domed beaver lodge rising from the reeds near the far shore, backed by a dense line of mixed conifer and deciduous forest under a pale sky.]
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				[image: Map titled “Beaver dams manually traced from high-resolution satellite imagery, 2024” showing the area around Pakaw Lake and Shoal Lake, with the town of Pakaw Lake labeled “Population: 1,090” and Highway 55 crossing the lower half; hundreds of short brown marks scattered across the pale green landscape indicating individual beaver dams, with a callout noting “More than 50 dams per square mile” near the town and another label pointing to a single “Beaver dam,” plus an inset globe at bottom right locating the “Beaver belt” and Pakaw Lake in North America.]
			

			
			
			
			
			
			
			
			
			
				[image: Drawing of a beaver swimming in a pond, with only its brown head, ears, and part of its back above the pale green water, creating soft ripples that spread outward across the surface.]
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