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			To my animals,

			you know who you are

		

	
		
			
				Cities, like dreams, are made of desires and fears, even if the thread of their discourse is secret, their rules are absurd, their perspectives deceitful, and everything conceals something else.

				—Italo Calvino, Invisible Cities

			

		

	
		
			
				
					
						Prologue

						Death and Desire

					
				

			

			
				My heart is heavy with the things that I do not understand.

				—Rudyard Kipling, The Jungle Book

			

			You’re in a building in Ghaziabad District, Uttar Pradesh, India. Time is moving at its usual languid pace, and there are three men speaking with the understated confidence of apex predators. The scene around them is prototypically human. Hallway. Flat ground. Thick concrete brick walls. Right angles. Windows placed at familiar distances, all of it lit up by warm afternoon sunlight spilling in from one side. There can be no threat here.

			You watch the men walk confidently down this very quiet hallway, but you feel a murmur of discomfort. Then you realize what they’re holding: tools, but the wrong kind for the place they’re in. There’s a long metal pole, which one man holds casually at its center, its two ends rocking forward and back with each step. Another of the three men holds a flat-headed metal spade, the edge set at a forty-five-degree angle—a tool humans have been using to till fields for almost four thousand years, made originally of animal shoulder blades. But it doesn’t fit here: These men are wearing suits, and they’re indoors.

			They are talking, amped up, exuberant. You see nervousness passing over the face of one man. The faces of the others are turned away as they continue walking down the brightly lit hallway.

			The first man reaches the corner and turns. He seems to be mustering courage, though he isn’t quite succeeding. He raises the pole and shakes it, mimicking an action hero. The second man scurries a bit faster to catch up, swinging the metal spade back and forth as if trying to generate some momentum. He reaches the first man and the two of them face down the hallway, steadying themselves as they look at some menace beyond your view. You want to see it too. You approach, so close to the others that you can sense their jittery courage, this tactile energy that could spill in either direction: toward honor or cowardice.

			The man with the pole taps it on the ground hard once, rallying himself and the two others. It makes a hollow clanging noise that resonates too brightly in the hallway. You’re desperate to see what they see, scared of the terror but drawn to it. Suddenly, there’s a rush, and you’re being pulled back by the three men fleeing the unseen monster. They are not men anymore, though, but a crazed jumble of biological reactions. They grimace and yelp. Their legs pump and their feet scamper on the ground, trying to save themselves. They’ve been transformed into something new: prey.

			You run with them, unable to muster the courage to face the creature head-on. Instead, you turn toward your left and stare at the wall as you flee, office windows and nondescript particleboard doors floating by you, each eliciting a pang of despair: None of these are exits. There’s no way to hide fast enough when the threat is this eager to kill.

			There is shouting behind you, the terrified sound of people being attacked. You risk a glimpse back. For a moment, the three suited men are standing in a triangle formation, two in the front and one between them a few steps back. Then for a split second it’s as if they’re enacting some elaborate choreography: They raise their legs, bend at the waist, and bring their hands to their faces in an overly theatrical gesture of protection. Then all at once they are thrown to the ground, the hollers now becoming screams, your vision scanning left and right so quickly that the scene becomes blurry: What is that shape moving through the tangle of men? Could that low supernatural rumbling, like thunder rending a hole in the sky, be the sounds of a living creature? The screams get louder. Everything is in the wrong place. Are those shadows? Is this beast readying itself to release you all into death? The chaos is rising, everything’s a blur, and nothing makes sense anymore.

			Quick fade to black. Silence.

			The next thing you know, you’re standing a couple feet outside of a jail cell. Inside the thick wrought-iron bars, a leopard sits on its hind legs, quiet now, calmly licking its chops, its eyes scanning slowly. It is no longer the malevolent force unleashed in the hallway. Now it is just a big, quiet, and beautiful miracle of creation, broken and compliant.

			Suddenly there’s a swipe of perfect royal blue across the screen, so very soothing after the fracas and terror. The blue is followed by the Platonic ideal of maroon, then purple, pink, emerald green, and jade. Finally, familiar words in a crisp white font emerge out of the blanket of colors. Don’t forget to LIKE and SUBSCRIBE. The clip ends. It’s called “Rampaging leopard with bloody mouth chases lawyers in courthouse attack.” This is a useful title.

			You reset to the beginning and this time the opening graphic, which you had glossed over the first time, hits different. Warning: Contains Scenes Some Viewers May Find Distressing. You watch it again, this grainy film shot in the outskirts of New Delhi, and wait to feel something of that world.
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			Living amid animals feels new, but it’s an ancient phenomenon. Even as far back as 27,000 years ago there’s evidence of a bargain struck between humans and a creature that has become among the world’s most culturally influential. This was a period known as the Last Glacial Maximum, when ice sheets spread as far south as present-day New York and Hungary, permafrost blanketed Beijing, and glaciers sat atop Hawaiian volcanoes. It was also the era of the Pavlovians, an Upper Paleolithic hunter-gatherer society that lived in an area stretching from northern Austria into southern Poland, who navigated this cold and unforgiving time by hunting woolly mammoth, reindeer, and horse on the tundra. The Pavlovians made up a small and isolated community of humans, but they weren’t alone. And the relics they’ve left behind provide one of the first glimpses into how human activity, even at a limited scale, can create long-lasting relationships with animals that influence not only how ecosystems function but also how culture emerges.

			Since they were first excavated in 1924, the Pavlovian cave ruins have yielded an extraordinary cache of evidence of human predation on animals. This includes hundreds of thousands of large animal bones, hides, and hollowed-out fox teeth. But mixed within this boneyard is a curiosity that long puzzled archaeologists: well-preserved remains of ravens, Corvus corax (both words meaning “raven” and “crow”), the largest member of the Corvidae family and a bird known for its cunning and mystic powers. Deepening the mystery, it doesn’t appear that the birds were a primary food source for the Pavlovians, because unlike other animal remains found at the archaeological sites, none of the raven bones discovered there have cut marks or burns, which would indicate that they were being used as a food source. So, if we weren’t dragging them back to our caves for supper, what caused these Paleolithic ravens to flock to humans? After analyzing stable isotopes in the bones (isotopes are nonradioactive atoms useful for carbon dating and deciphering an animal’s diet), archaeologists discovered that the Pavlovian ravens shifted their eating habits over time to more closely align with those of the cave’s resident humans, feeding primarily on mammoth, reindeer, and other big game. Ravens have always been scavengers, following large predators to their next meal. During the Pavlovian period, an axial moment in human cultural evolution, the corvids seem to have switched their allegiance away from large members of the Carnivora family, like wolves, wolverines, and cave lions, and instead shadowed humans. It was an early bet on human ingenuity by a keenly intelligent bird, and an adaptation that reveals just how flexible the corvids are in exploiting the success of ascendant apex predators.

			The Pavlovian raven bones are also evidence that humans had a profound influence on shaping ecosystems well before the dawn of history. Almost 30,000 years ago, before the rise of megacities, suburban planned communities, and inner-city collapse, and even a full 10,000 years before the Neolithic Revolution, a period of technological innovation that saw humans create the first permanent urban centers based around agriculture, our species was remaking nature in our own crude image. As the Pavlovians became expert big-game hunters, downing mammoths and reindeer herds with spears tipped with sharpened bones, they created a permanent “carrion landscape” of rotting carcasses around their caves and tent sites. This attracted a rogue’s gallery of scavengers drawn to the mounds of putrid flesh, including the cave hyena and cave wolf, members of the Carnivora family that were big and scary enough to directly threaten the nascent human community. This forced the Pavlovians to curate the scavengers that fed on the flesh left within their spheres of influence, setting up warrior bands to force larger animals away while largely ignoring the smaller, faster, and more elusive scavengers like ravens and foxes, and instead allowing them unfettered access to our leftovers. Archaeologists have dubbed this landscape, with its permanent flesh heaps and small scavengers, an “ecology of fear,” the creation of a whole new ecosystem shaped by the increasingly sedentary lifestyle of our species combined with our deeply rooted terror of sharing space with other predators. The upshot of this fear is that by forcing larger and more terrifying competitors to flee, the Pavlovians formed a stable, safe, and nutrient-rich environment for animals that threaten us less, setting us on a pathway to animal cohabitation.

			There’s one final step in this complex process by which humans reshaped our landscape and our animal interlocutors. With ravens and foxes always close at hand in Pavlovian society, their presence became, it appears, fundamental to the emerging culture of this early human social order. Ornamental raven feathers were used in Pavlovian rituals, while fox teeth—with small holes expertly drilled through—were assembled into pendants. These are early signs that as these animals gathered among us, they became not only physically close but also spiritually connected, and have been shaping our societies and beliefs ever since.

			This is borne out by the remarkable spiritual power of birds across cultures. It’s no coincidence that ravens and other corvids are among the most successful contemporary urban animals, with vibrant and growing populations scattered across the cities of North America, Eurasia, North Africa, and Australia. Most humans now live side by side with at least one species of crow or raven. While we force other successful urban animals, like rats, into the shadows, corvids are different. From a purely ecological perspective, it’s evident that crows benefit from human behavior and habitats, but this reductive model cannot account for the cultural and spiritual ripple effects of being so close to such an intelligent, beguiling, and sophisticated creature. We may fear and even hate them sometimes, but they bring to us something rarefied that has been deeply embedded in our worldview over tens of thousands of years.

			In the Norse pantheon, Odin had two raven companions who traveled the world and reported its happenings to him. Their names were Thought and Memory, fitting monikers for an animal that can distinguish individuals of its kind as well as their exact position in the dominance structure of flocks numbering in the hundreds. They also remember those of us who have wronged them: In a study of captive ravens in Australia, scientists gave the birds a piece of bread and then traded the bird’s bread for a piece of cheese. In some cases, though, after receiving the bread back from the raven, a scientist would eat the cheese instead of trading it. Even after a month, ravens that were cheated refused to barter with the person who had cheated them and instead made exchanges with those who had dealt with them honestly. Among the Inuit, Raven was a god as well as a bird inhabited by a man, and it was Raven who created the world and all of the living things inside of it. Instead of leaving once his creation was finished, Raven could not shake his curiosity about animals and people, so he decided to stay and learn, just as his ancestors did among the Pavlovians. Ravens are symbols of filial devotion in Japan, perhaps reflecting their seeming loyalty to living with humans. It’s in Japan too that ravens began to place walnuts in front of cars stopped at traffic lights, where the shells were subsequently crushed and their contents then eaten by the birds—a behavior that has been spreading across raven populations for the past fifty years. Among many First Nations, Raven is an expert thief, able to steal anything from anywhere, while elsewhere, the bird is a symbol of death and doom. Among the ancient Greeks, the father of Zeus was called Cronus, which has long been believed to refer to his role as “Father Time”; more likely, though, Cronus was based on the Greek word corōne, or “crow,” on account of the belief that corvids housed the souls of ancient kings.

			Ravens, evidently, have given our species something beyond an ecological benefit. They have imbued human organization with something much more profound: a spiritual bridge into another way of being in the world. It’s a gift that urban animals are still giving to this very day.
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			In 2007, Earth crossed an important threshold: For the first time ever, more humans were living in urban places than rural ones. It’s perhaps no coincidence that the same year saw a social media platform, Myspace, become the most visited site on the internet for the first time. These twin events reveal that while humans have become decoupled from nature, we still crave connection in any form. We yearn to be squeezed up against one another in space, and when that’s not enough, we flock to be close online. Still, the city (or the internet, for that matter) isn’t always a welcoming communal place, and it’s easy to get lost in the glassy-eyed human gazes reflected back at us in grocery stores, in elevators, on subway platforms, in restaurants, at street corners, under the greasy fluorescents of dive bars, and beneath the ambient lighting of a pop-up art gallery / shoe store collab. It’s the myopia of the city dweller: There are no animals here—at least none other than lapdogs, broken by training or genetics—and therefore no danger or spontaneity. All we see, anywhere, is us, staring back at ourselves with vacant looks. Nature, if it still exists, is something—somewhere—else. But that’s not the real story. Look a little harder and a little longer, and there they are, all around us: the synanthropes.

			You have likely never heard of synanthropes, though you surely know them. And they know you. Wherever you are as you read these words—in an office building, in a city park, riding the subway, lying on your sofa at home—you are surrounded by them. Synanthropes, derived from the Greek for “together with man,” are wild creatures that have found a way to survive and thrive in human-modified environments. These are not our pets or our herds of domesticated animals but something like our oldest frenemies: beings from which we have long sought and failed to decouple ourselves, that now reside within our communities, and that have become an ineluctable part of the tapestry of our lives. They are the reason we hear birdsong in the morning and skittering in our walls at night, and why we take such pains to affix lids tightly to our garbage cans. But they are so much more than that too: soil churners, waste disposers, epidemic vectors, ecosystem partners, spiritual lodestars, and, sometimes, sharp-toothed marauders making their way through our most intimate spaces with cruel and bloodthirsty intent. These creatures are ambassadors from nature, arbiters of our planet’s future, and a key influence on the continuing evolution of our species. Synanthropes have always been a part of our lives, in uneasy balance, despite our best efforts to feel insulated from the natural world. But that feeling isn’t real. The fact is, we have never really been alone.

			Take a walk in a forest and you’ll be hard-pressed to spot an animal. Cities, though, are full of them, including some of the wildest and rarest on the planet, right there in front of you. That includes animals like the Superb parrot, its feathers an explosion of lime green unfolding behind it like fingers as it takes flight, a scarlet band encircling its neck, its head adorned with a creamy yellow cap, a creature so shockingly beautiful that looking at it feels as wrong as catching a naiad unawares; and yet, there they are, on the edges of parking lots, gorging on loose grain to the point of drunkenness, before wandering into traffic and being pressed into the dull gray concrete until their world fades to black. Or the grey-headed flying fox, a megabat as long-lived as a dog, with a body the size of a Chihuahua but far lighter, its binocular black eyes staring expressionlessly forward as it unfurls wings that dwarf its body—wings the color of tree trunks and as thin as paper, each notched with a single hooked claw, that stretch three feet across and carry it across the sky in search of fruit, dispersing seeds and pollinating as it tries to elude the city’s death blasts: electrocution, extreme heat, barbed wire, shotgun shells, and endless other cruelties. There are others, many others, creatures on the brink of extinction yet wandering along sidewalks and footpaths that numberless humans tread upon every day. The tiger quoll, a three-foot-long marsupial carnivore that looks like a cross between a cat and a rat, with the grim temperament of a hungry grizzly bear and the world’s second-most powerful bite. The collared delma, a tiny legless lizard that is neither snake nor worm though resembles both, uniformly brown save for a head that looks like a fat bumblebee. The loggerhead sea turtle, a marine reptile with a heritage stretching back 40 million years, which as a tiny hatchling must survive the claws of horned ghost crabs and the teeth of red foxes to make it to the safety of the sea. They are creatures that exist at the edge of fantasy, each so exquisite and rare that seeing one can change your life. And yet, there they are, these synanthropes, at decaying picnic tables, hanging from the trees planted along quiet city streets, in the bushes that line vacant lots behind squat suburban McDonald’s franchises, and crawling determinedly across the sand between discarded plastic wrappers and melted ice cream cones.

			Nature isn’t retreating; it’s accelerating toward us. A motley band of synanthropes, huge in number and diversity, are burrowing their way into our communities. In doing so, they are changing the places we call home. And they are changing themselves in the process.

			We want to be near them because nature and its inhabitants lie at the very root of our spiritual selves. But we’re also terrified, deep down in our bones, of their capacity to kill and bite and infect; we are scared of nature’s cruelty consuming us. As our cities spread ever farther, and their effects ripple across the planet in disturbing new ways, we are backing into a strange new time. We have long lived with animal neighbors, having grown so accustomed to them that we go months or even years without perceiving them. When was the last time you really listened to sparrow song outside your window? What furtive shadows have you avoided at dusk? What sounds in your walls have you chosen to ignore? The sheer insignificance of synanthropes is among their greatest survival strategies. But that is just the beginning. The ways in which these animals have thrived among us despite our eons-long efforts to wipe them out is nothing short of miraculous. And as they’ve moved into our cities, synanthropes haven’t just found new ways to live; they’ve found new ways to think. So how have they done it? And what creatures—larger, smarter, and wilder—will we be welcoming next?

			This book is about how wild animals adapt to cities, and what we as city dwellers have done to force them into living with us side by side. The species that make up these pages—vertebrates and invertebrates, predators and prey—are wildly different, but they have all carved out unique roles in our urban ecosystems. That they have done so, in some cases with an overwhelming and terrifying level of success, compels us to recognize that our concrete-forward communities are legitimate natural spaces. But it is the remarkable adaptations of synanthropes—which span behavior, genetic mutations, the exploitation of human organization, and the creation of new social orders—that reveal how our cities have become not only hubs of biodiversity but also centers of rapid evolutionary change.

			Part I will introduce you to synanthropes that live side by side with the world’s greatest predator—humans—with each chapter exemplifying specific adaptations that they and others have used to fix themselves among us. Part II will show you what happens when synanthropes are too successful, and the chaos, danger, and fear that then arise. And Part III will reveal the ways human communities across the world are seeking harmony with synanthropes and imagining a future in which we transform our cities into places where species not only survive but are celebrated too.

			Synanthropes show us the world as it is and a path forward to connecting with nature beyond simply mourning what we’ve lost. And if we look closely enough, they can show us that wonder is alive all around us, in the incredible adaptations of these creatures, our wild familiars, who have found solace in our streets, our garbage cans, our sewers, and our homes.

		

	
		
			
				
					
						Part I

						The Neighborhood Ark

					
				

			

			Humans despair over our disconnection from nature, and cities have become emblematic of that deep existential crisis. Each new concrete pour and condo build feels like further confirmation of the inevitable end, somber epitaphs to the severing of our relationship with animals. The more we build our cities and alter the habitats that surround them, the harder it becomes to maintain that yearned-for interspecies intimacy. For this reason, ecologists have long referred to cities as “biological deserts,” places devoid of the elements needed to sustain healthy and biodiverse ecosystems. Instead, it’s believed, our kind dominates cities so completely that we have destroyed any possibility that other species might thrive there. This was taken as gospel for so long that most ecologists didn’t even bother studying urban habitats, most presuming they would find nothing of interest there. By 2007, when for the first time in history more people lived in cities than in rural areas, only a few dozen scientific studies on urban ecology were being published annually out of a total of about 5,500 ecological studies, and it took until 2011 for the entire global field to muster more than 200 papers per year. It’s as if, as far as most ecologists were concerned, cities were blank spaces on maps within which the laws of ecology ceased to exist.

			But the staggering expansion of urban areas has made them impossible to ignore. And that has turned the notion of cities as biological deserts on its head. It’s not just that ecologists have discovered cities harbor more wildlife than previously thought. It’s that the animals living among us aren’t just the usual suspects—pigeons and rats, insects and house sparrows—but, increasingly, are threatened and endangered species finding refuge in our midst. The startling truth is that cities are now, on balance, more biodiverse than the wild areas that surround them. As one recent study put it: Cities are nature.

			How is this possible? It begins with the fact that humans are animals too, and like all animals, we are drawn to the most fertile, secure, and predictable areas we can find. Cities, then, are most often built on natural habitats with high levels of biodiversity, where our species and many others are best positioned to survive over the long term. That’s why, for instance, most urban centers are built on the shores of oceans, lakes, and rivers, providing us access to water, edible plants, rich soil, and an abundance of nearby prey. As our cities expand, choking out the surrounding areas, they subsume habitats that sustain species that can’t survive elsewhere, and ultimately force those animals into becoming city dwellers. Urban areas have therefore become the last bastions of many of the world’s species at greatest risk: 22 percent of endangered plants in the United States grow in the country’s forty largest cities, while about a third of the world’s cities harbor endangered birds. There’s also a linear relationship, it turns out, between the likelihood that the home range of a species is urbanized and that they’ve been included on the International Union for Conservation of Nature’s Red List, a systematic accounting of the world’s endangered and at-risk animals and plants.

			This all makes it sound as if synanthropes are passive creatures, engulfed by cities that doom them to extinction. But humans don’t have a monopoly on adaptation. All around us, animals are finding that urban areas can sustain them, even if it means they must transform the way they move, speak, and even think. The city, it turns out, isn’t just an ark to sustain creatures, but the best place on Earth to witness evolution in action. And it’s all happening right outside your door.

		

	
		
			
				
					
						Chapter 1

						Puzzles

					
				

			

			
				Our perfect companions never have fewer than four feet.

				—Sidonie-Gabrielle Colette, attributed

			

			Cities Expand the Animal Mind. Urban animals use a variety of tools to adapt to the dazzling complexity of cities, but cognition—the ways in which organisms process information and interpret the world—is among the most powerful. Like so many qualities of successful synanthropes, though, heightened intelligence isn’t enough on its own. Instead, animals that survive and thrive in cities must sometimes transform the very way they think—a process that is unsettling how we understand our own evolutionary journey.
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			It was a brazen murder on the morning of July 9, 2015, in the heart of downtown Toronto. Was it a targeted killing? A hit-and-run? If there was a witness to the crime, they had long since fled. No one had dialed 911 for medical help. Fear—or was it apathy?—had made another life expendable, not even worth the brief phone call it would have taken to try to save him. And so, at around six in the morning, with a light wind stroking his face, the victim gazed toward the rising sun, obscured behind gray clouds, which were themselves blocked out by glass, brick, and steel monoliths casting shadows that inched slowly toward him as the light spread through the sky. And it was then that he yielded to the ineffable, unrelenting momentum of death. He was just another unremarkable victim in the heart of the city. Afterward, all that remained was the body—huge, by all accounts—splayed on the corner of Yonge and Church, a busy commercial intersection. Here, in this diverse city of almost 3 million people, long considered a haven of safety, equality, and community, with a murder rate among the lowest of big cities in the world, the body was an aberration.

			It lay there throughout the morning rush in a shocking and obscene pose, naked, supine, legs spread apart shamelessly, thin purplish-brown lips pulled into a rictus. The mouth was agape, the tongue like a hard, blunt arrowhead held between dirty teeth, the hands hanging limply from stiff bent wrists. This body, a reminder of the basest laws of nature, in contravention to the lies we’ve swallowed that life is static and society’s rules will protect us at all costs—it was this body that transformed the city.

			Noon. The sun had climbed in the sky, its diaphanous rays spilling gently onto the metal, plastic, and concrete admixtures that make up downtown Toronto. Filaments of light, finding narrow paths between the patchwork of summer clouds, covered the city like a cobweb. Six hours after the death, workers began filing out of local office buildings for lunch and noticing the body, pressed against the concrete curb, impossible to miss in the rising summer heat, its flesh now stiff and emitting a gentle odor of decay. Some passersby stopped in shock but were soon pulled back into the pedestrian flow sidestepping the corpse, everyone too preoccupied with their own lives to take on yet another problem.

			From a second-floor tech start-up across the street, four men peered down with a mixture of bemusement and horror. How long would the body be left to rot? Who—or what—was responsible for taking it away? And how uncaring did a city have to get before its spirit died? The men, all in their twenties and thirties, didn’t have the skills to solve the problem of an enduring corpse. But moved by the moment, they mustered something that none of them realized they possessed: an innate sense of decorum.

			One of the men visited a nearby flower shop and purchased a single rose wrapped in cheap cellophane. Another headed to a nearby pharmacy to get a card. “The warmest wish / That I could send,” read the printed text on the card, “would only begin to show you / how much / I wish you good health.” Underneath, the men had added their own message: “Hang in there! [image: Heart emoji.] The Gang.” They brought the gifts to the corpse, sliding the card under its left foot and placing the rose in the crook of its left armpit, careful not to touch the body itself in deference to the deep biological imperative to separate the living from the dead.

			Satisfied, the men returned to their office to renew their dedication to code writing, data security issues, email communication, and internet consumption. But having pierced the ontological plane, they found that reality had been transformed. Before the card and the rose, the victim was an anonymous corpse. Now? A cult figure in the making. After a few minutes, the men peered back out the window and, to their surprise, saw that the body was now obscured by a crowd.

			People were taking photos, phones bent at impossible angles, the victim given a second life online in death. The card filled up with messages. “RIP beautiful soul! [image: Heart emoji.][image: Heart emoji.][image: Heart emoji.]”; “Hope it was quick! I miss ya!”; “[image: Heart emoji.] Ruby”; “Rest in peace”; “Sorry buddy —Sara”; and finally, just three simple letters that seemed to sum up the complicated feelings of all those who were coming to pay their respects: “BYE!”

			By 2:15 p.m., news of the corpse and the makeshift memorial had spread across the world. A framed photo that looked uncannily like the corpse itself was added to the memorial. A votive candle appeared, its flickering flame imbuing a sense of the sacred. A cigarette appeared in its hand. The crowd had even honored the victim—still unknown, just another John Doe in a city full of them—with a name: Conrad. Online, images of Conrad and his spontaneous wake were like some new disease: highly transmissible and slightly gross. And that is how, on a defining day for the city of Toronto, a simple motto was born: #DeadRaccoonTO.

			Day collapsed into night. One candle became many. The crowd became so dense that people began to organize themselves into a line to write condolences and pose for photos with Conrad. A waning crescent moon took its place in the sky and a handful of stars shone down weakly through the light pollution that covered the city like a weighted blanket. And still the people came to pay their respects. It was as if the dead raccoon had become a midsummer version of a mall Santa: fat, clever, covered in fur, and obsessed with sneaking into people’s homes.

			Finally, mercifully, at 11:23 p.m., roughly seventeen hours after his death, a white Toronto Animal Services van languidly drove up, stopping four feet from where Conrad lay. With the votive candles lending the scene a quiet solemnity, an unsmiling sanitation worker descended from the passenger side holding two extra-large black garbage bags. A small crowd remained, watching as the worker brusquely grabbed the corpse and, careful to avoid touching it directly, wrapped it in the garbage bags, then threw it into the van. The crowd gasped in horror; the sanitation worker looked up, clearly exasperated by the scene. “Seriously, man?” he asked with barely concealed disdain. “It’s a dead raccoon.”

			Within ten minutes, the deed was done. It was now 11:35 p.m., and all that remained of the drama was the cigarette, the now-wilted cellophane-wrapped rose, an empty donation box, and an extinguished votive candle, all of it just trash on the ground. “Damn,” read the last #DeadRaccoonTO tweet of the night. “Life’s so short.”
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			If you ask anybody in Toronto, they’ll tell you that raccoons, a.k.a. the Procyon lotor (Latin for “before-dog washer,” given their apparent penchant for washing their food), are everywhere. The creatures have turned even the most gray urban spaces into wild landscapes, which have come to suit them far better than their original woodland home. There is no part of the city that they can’t master—or at least that’s what people here believe.

			I want to test that theory by going to the most urban, concrete, and dead place I can think of to see if I can catch a glimpse. To my mind that’s Union Station, the epicenter of the city’s rail and transit system and the doorway into its sprawling and grid-like downtown district. If I see raccoon traces there, I figure, it will be pretty good evidence that these creatures have unlocked even the least accommodating microhabitat across this massive metropolis. So I take the subway during rush hour, just as a raccoon did a few days earlier (after which it was praised for being so well-behaved), and emerge amid a crush of human bodies.

			Union Station is surrounded by concrete sidewalks, made glossy by old flattened gum, which are in turn ringed by downtown streets filled with snarled and unmoving traffic spewing clouds of choking exhaust. All around, gleaming with an incandescence that seems cut out of the cold blue sky itself, sheer cliffs rise impossibly high, a canopy of skyscrapers reflecting sunlight among themselves, creating a labyrinth that partitions the sun’s rays.

			At the epicenter of this hyper-urban space, I walk through Union Station’s broad galleries, taking stock of the throngs of human experience passing through. At one point, the light shifts to a warm buttery glow, and I look up at frosted skylights etched with a branching mosaic of semicircular blobs surrounded by droplets that spread out and overlap across the panes in a crude motif. There’s something about the pattern that causes me to pull away from the stream of humans and set my back against the wall. The blobs and droplets appear randomly placed at first glance but seem to have an internal order the longer you stare. It’s a surprisingly organic, aesthetic choice for a space that is otherwise made up of straight lines and antiseptic materials. I like it. I follow the rough etched lines across the opaque glass to the corner of one of the skylight panes, where a single semicircular blob and set of droplets—five in all, I see now—are etched apart from the others. And it’s then that I realize what it is I’m looking at.

			This isn’t a pattern etched on glass. Instead, it’s a layer of dirt and grime built up over seasons, with prints made by the press of raccoon paws. The semicircular blobs are from the carnivoran’s metacarpal pads; five digits extend out, short like a dog’s paws but spread wide like human fingers. I’m floored. While a nonstop parade of human beings moves through this space every day, raccoons numbering in the hundreds are moving back and forth among this static urban architecture above us. Here, in a patch of the city that is 99 percent concrete, a space that leaves no quarter for animals to survive, is evidence that the creatures are thriving, albeit just out of reach.

			I circle the station many times, then move surreptitiously through the buildings across the street to catch glimpses of the community living on the roof. But no such luck. Later, I head over to a friend’s third-floor apartment, only to hear that I just missed an epic battle between their cat (Kenneth) and the slow-moving resident raccoon that lives at the top of the fire escape. It’s as if raccoons only exist in my peripheral vision. Like distant stars, once you try to look at them straight on, they disappear.

			In the weeks that follow, these frustrating near misses pile up all across the city. Eventually, I realize I need professional help.
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			When I meet up with Rob Gordon at Cafe Paradise, a brightly lit coffee shop a few blocks from his place, he’s looking slightly worse for wear. It was a long night: between midnight and two in the morning, seated by the back door of his neighbor’s apartment next to his landlord’s cat (Jason), he had weathered an extended siege by a mother raccoon and her four kits, who were intent on breaking through the cat door and into the kitchen for scraps. Jason was hissing fiercely; Gordon, who projects a monastic calm, was trying to reason with the mother while batting her back each time the flap swung open. “I spent one hundred and fifty dollars on Amazon last night,” he complains, “buying coyote urine as a deterrent.”

			Gordon is cherub-faced, with low affect, speaks in a laconic and analytic style, and has a wry and elusive smile. The times I hung out with him he wore black and dark blues exclusively, his long brown hair tied up in a ponytail that ran down to his lower back. Gordon is an exterminator—actually, a pest control expert—who’s been in the game for a decade. He’s also low-key one of Toronto’s most important musical operators, having toured for years as a drummer with the world-renowned violinist and composer Owen Pallett (who first rose to fame as a member of Arcade Fire), while also having started some of the city’s coolest venues, which at times doubled as his home. “At one point,” Gordon says, “I was living on airplanes, never seeing the sun, and working until five a.m.” He ran through about ten different jobs, including barback, line cook, construction worker, server, and random shift worker, which he could jump in and out of depending on his tour schedule. One day his ex-girlfriend’s roommate, the manager of an arts space called Studio Gallery, asked him whether he wanted a quick and well-paying gig. (Gordon knew him from the arts scene; he had thrown an epic Daft Punk after-party at the gallery a few years back to which the duo even showed up.) A year earlier, one of the gallery’s artists in residence had dragged a bedbug-infested couch off the street and into the space, and it promptly infested the building; instead of hiring someone, the manager decided to deal with it himself and, buoyed by his success, started his own pest control company. It didn’t take long for Gordon to realize he also had a knack for the work, and he quickly became a top lieutenant in the nascent company. Still, he wasn’t quite ready to fully commit to pest control as a vocation. That is, until an incorrectly administered injection left him with permanent paralysis in one arm—a potentially career-ending injury for a drummer. After that, Gordon was forced to withdraw from performing. As he thought about the things he loved in life—his wife and daughter, mostly—he realized it was time for him to build something that could sustain them all. So he decided to strike out on his own. “I’m allergic to money,” he says. “So do I want to be running a pest company? Not really. I’m not even interested in pests,” he adds, “but I am interested in people.” Gordon calls his company Out of Body Pest Control.

			When I ask Gordon about raccoons, he sighs. “I’ll see ten dead raccoons on the way to a job,” he says, “practically every day.” It obviously hurts. Gordon respects the animals’ capacity to solve whatever puzzle they encounter, but it’s their vibe that he appreciates more than anything else. “When I trap a squirrel,” he says, “the energy is insane. They’ll bang their head against the bars of a cage for hours until the fur is completely stripped and their head is bloody. I ride around with them screaming at me from the back of the van.” Raccoons are different. “When I catch a raccoon,” he says, “ninety-five percent of the time, it looks like a teenager that’s been busted for smoking pot: just kind of aware of what they’ve done and accepting the consequences.” He laughs softly. “It’s not like they high-five you on the way out, but they’re so bashful and calm.”
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			In one of the most diverse cities in the world, which welcomes tens of thousands of newcomers each year, a run-in with a raccoon (or raccoons, for they rarely travel alone) is a sign that you’ve truly arrived. The raccoon is a member of the Procyonidae family, named after Sirius, the “Dog Star,” which is the brightest star in the constellation of Canis Minor. Dome-shaped, like a furry armadillo, and ranging from the size of a large cat to a small border collie, raccoons sport a mask of black fur around their eyes surrounded by a halo of white, set above long thick whiskers. With rounded bear-like ears, a thick black-and-white ringed tail, and long front arms that end in finely tuned paws, they look like the Hamburglar in a fur coat. They’re also just as hungry and as cunning, and can weigh up to thirty-five pounds.

			Raccoons are indeed everywhere in Toronto, a by-product of urban sprawl, which has seen their ancestral ranges become absorbed in a blink of ecological time into human habitats. Rather than flee or perish, though, the Procyon lotor has turned out to be uniquely adaptive to city life. Estimates have put Toronto’s raccoon population at an absolute minimum of 100,000 and as many as 640,000—an astonishing ratio of up to one raccoon for every four people who live here. And this explains why practically every Torontonian has a raccoon story. These include monthly power outages sparked by raccoons fatally attracted to the warmth of electrical power stations, which regularly affect tens of thousands of households. Or the time a person flipped their car over to avoid hitting a raccoon that was casually strolling across a busy downtown intersection (neither the driver nor the raccoon were injured). Or the time a raccoon, described by staff as a “perfect client,” followed a customer into a busy McDonald’s, sidled up to the counter, and refused to leave until it was given a Chicken McNugget. If New York City has 8 million stories, Toronto has just as many—but they’re all about some crazy raccoon.

			It’s not just that there are a lot of raccoons in Toronto. These members of the order of Carnivora, which includes bears, wolves, felines, seals, and many other mammals that specialize in eating flesh, have found a way to reorganize themselves to take full advantage of all that city life has to offer. In forests, their population density reaches a maximum of about thirty-six per square kilometer. In Toronto, some estimates suggest there could be around one hundred raccoons per square kilometer, meaning their population is about three times more dense than in their home ranges. It’s an ungodly crush, so clearly out of balance that it’s as if the city has been designed as a veritable paradise for the mesopredator. So, how could a raccoon, an animal that evolved over hundreds of millions of years to adapt itself perfectly to swampy forests, find such runaway success living amid the most destructive and systematically ruthless species ever to exist?

			Their success lies in co-opting human design. Raccoons, like humans, approach new environments with a mixture of caution and curiosity, reflecting their innate capacity to understand multiple threats and opportunities simultaneously. This effortless multidimensional thinking is linked to two major traits—cognitive flexibility and altered home ranges—that give synanthropic raccoons a unique leg up among the city’s menagerie, and provide tantalizing hints that cities might be changing the way the animals think.

			Cognitive flexibility refers to how “plastic” an animal’s thinking can be, or how well it can find new ways to solve problems when confronted with unfamiliar situations or environments. Scientists test animal cognitive flexibility through what’s called a “reversal learning” test. In one recent study by the U.S. government’s National Wildlife Research Center, scientists trained raccoons, skunks, and coyotes in Colorado and Utah to expect a reward (pellets of chicken liver or sausage) if they tapped on one of two glowing buttons stationed at the left or right of a mocked-up food dispenser. The first stage was simple: If the button on the left was pushed, food pellets would drop from a hole. Compared to skunks and coyotes, raccoons were the quickest to discover that tapping the left button would release food, with most of the eight raccoon subjects unlocking the puzzle within one or two attempts. Skunks lagged slightly behind, needing four or so attempts before they got the hang of the new regimen. But coyotes—anxious, clumsy, and scared to try new things—lagged far behind their mesopredator cousins. It took forty-four tries before a lone coyote, named Orion, pressed its paw down on the left button. The other five coyotes simply refused.

			This was just the beginning. After weeks of having it drilled into their small brains that tapping the left button equals food, the scientists abruptly shifted the environment. Suddenly not only did tapping on the left button fail to provide food but also it initiated a time-out phase in which the dispenser stopped responding for ten seconds. Getting food now required that the animals unlearn what they had just been taught and go against their newly primed instincts by choosing to tap the other button, on the right. This was when the cognitive flexibility and raw intelligence of raccoons truly shined.

			Raccoons were aces at recognizing when their newly acquired skills became useless, and they quickly pivoted—far faster than the skunks or coyotes—to experimenting with new strategies, including hitting the button on the right. This phenomenon is called a “paradigm reversal,” an apt term for the kind of confusion and recovery that raccoons (and sometimes humans) experience in urban spaces every day. And while it’s rare that a raccoon might encounter a food-dispensing button in its nightly travels (probably as rare as a human stumbling across an ATM dispensing free bills), the capacity to take advantage of these kinds of opportunities, even when they mean going against the ostensible safe bet, is a key reason for their near total dominance of cities like Toronto.

			The swampy forests that raccoons and their ancestors evolved within for 28 million years couldn’t be more unlike city landscapes. From the perspective of a single raccoon, any patch of forest is a familiar mixture of trees, plants, fungi, ponds, and animals organized into different combinations, with so many variations that it would be impossible to map. One level of magnitude higher, though, and the forest is a monolith. In a healthy forest, each section pretty much resembles any other. Where differences between forest sections emerge—rocky outcrops, ponds, or grassy clearings—they do so gradually. Mud and long grasses signal a water source nearby, while a steepening hill beset with pebbles and stones warns of an adjoining cliff face. Features rarely emerge out of nowhere.

			Cities upend this intuitive organization. Any individual, be they raccoon or human, could quickly learn to navigate a single section of an urban environment. Parking lot. Street corner. House basement. Apartment building roof. But one level of magnitude higher, and cities—unlike the monochromatic green of a verdant forest canopy—disassemble into a chaotic and seemingly irrational patchwork of microenvironments. There is no inherent relationship between the vertical cliff face of a Walmart’s exterior walls and the electronics counter, McCafé, displays of fruits and vegetables, and passport photo booth located inside, all illuminated under the blinding wash of fluorescent bulbs held aloft three stories up. That sheer cliff, in turn, has nothing to do with the area that surrounds it: a clearing of poured concrete and painted yellow lines populated by constantly rolling metal vehicles moving at different speeds in multiple directions alongside human beings making their disordered way in and out of their cars and the building. Extend it farther, and there is no intuitive reason that the parking lot abuts another flattened concrete-covered plain, this one with vehicles moving in two directions at much higher speeds. Beyond the road lie much smaller buildings organized in neat rows made up of a jumble of hard angles—porch steps, open windows, sloping roofs—that seem to spring spontaneously from the ground. Each one of these fragmented microenvironments—Walmart, parking lot, road, residential block—are found side by side. From an ecological perspective, it doesn’t make any sense at all.

			There is very little about finding food and shelter inside a Walmart that is translatable to the parking lot outside. Moving from one to the other is the equivalent of finding that the button to the left shuts down the system entirely, leaving you starved. Mastering the laws of the parking lot can’t possibly prepare you for the throttling speed and amoral violence of the road beyond. With cars driving down roads like unpredictable boulders, disobeying the most basic laws of spatial reasoning, the time you have to unlearn the rules of the game is limited if you are to survive. And so it is for the houses beyond, the park beyond them, the skyscrapers, corner stores, restaurants, bars, alleyways, hospitals, schools, and construction sites that lie beyond, beyond, beyond. Mastery of one of these spaces briefly staves off death. But mastering the constant process of learning and unlearning as you move from each to the others—now, that is a radical adaptation, and it’s a rare synanthrope that can manage this feat. Cities have revealed that raccoons have the power to reset their internal logic and learn the game all over again each time they enter a new urban microhabitat, transforming this unremarkable swamp dweller into a model urban thinker. And the strangest part of all? We have no idea how far their minds might go.
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			It’s almost 8:30 p.m. in Tompkins Square Park in New York City on a hot July evening. My attention is wholly fixed on a pair of off-brand wireless earbuds, which will serve as my gateway into an ecosystem hidden in plain sight. I pull my phone out of my pocket, a pinprick of bright blue fluorescence shimmering across the hexagonal concrete tiles surrounding the grand elm tree at the center of the park. Here and there the light is absorbed by crude rectangles of worn-down black tar, the city’s flattened scar tissue, which absorb luminosity like celestial anomalies. And then it’s time. The susurrations of the humans surrounding me disappear as I put my earbuds in, the real world blocked out by the prerecorded sounds of this exact same place at another point in time. It’s a kind of auditory disguise—or rather, self-guise—designed to make me feel as if I am where I actually am: Tompkins Square Park. A few seconds later, a soothing female voice broadcasts directly into my ear canals.

			
				Why do we hate them so much?…Look around. Do you see any rats? Try to look for rapid movement near the ground. They might be hard to spot, but their nest is nearby.

			

			This is “The Synanthrope Preserve: The First to Cross,” a thirty-five-minute audio tour led by the syrupy-smooth voice of a narrator intent on making me make contact and ultimately fall in love with the park’s resident rats. I don’t have to wait long. As I scan the ground in front of me, I see the first rat running along the curve of the concrete footpath, silently moving through alternating patches of weak shadow and manufactured light, its rough coat shifting from dark brown to silvery gray. Then comes the second, hopping between two fenced-in clumps of foliage lining one of the winding concrete trails. The third and fourth skitter past each other in the underbrush near the dog run, either fleeing some unknown danger or each other. Obeying the narrator, I turn up the winding path again toward the grand elm at the center of the park, and that’s where I see the fifth rat, making its way slowly, ponderously, its left shoulder grazing the raised brick at the path’s edge. The sixth I have no recollection of, except that it flashed a creamy belly. I see the seventh, my final rat, as I exit Tompkins Square Park at the close of the audio tour. It scurries across the path in front of me, loping and bounding from the direction of the street toward the relative safety of some stunted, sickly looking bushes next to a chain-link fence. In its mouth it holds a perfect, impossible prize: a golf ball–sized sphere of orange food so bright that it seems to glow.

			
				Rats even purr when they’re happy.

			

			I am happy for the rat—proud, even. With each of the seven rats, I feel a quiet thrill, my heart leaping as the promise of connection is fulfilled. The narrator in my ear has succeeded in radicalizing me. I want the rats to win. I want the rats close. I want the rats to crawl on me and let me caress them.

			Along with humans, rats are the world’s most widespread urban mammal. In New York City, rats have become such a fixture that it’s no longer clear how the city’s ecosystem would function without them. And while we know a lot about rats as carriers of plague and disease, and that they systematically weaken infrastructure on account of their endless, cheerful gnawing, the features that make them so essentially ratty have largely been ignored. But it’s impossible to ignore rats forever: As much as they would like to be left alone, their alarming success means that humans can’t help but stumble upon them.

			Toronto’s raccoons have made stunning cognitive leaps to master the city, their minds evolving, it seems, to meet every new puzzle they encounter. In New York City, the brown rat, Rattus norvegicus (Norway rat), has long been caricatured as a kind of super-pest, but it’s not until recently that we have begun to understand how the pressures and opportunities of the city have led to profound changes that go far beyond cognition. New York City rats aren’t just well adapted; they are the product of genetic changes brought about during their time living, eating, mating, and mutating amid human activity.

			The brown rat branched off from its most common recent ancestor between 1 and 3 million years ago, but its evolutionary success was never assured. As recently as fifty thousand years ago, the rat was experiencing a major population decline and seemed at risk of extinction. This trend was reversed only about ten thousand years ago during the Neolithic Revolution, when humans shifted from living in small hunter-gatherer groups to larger agricultural communities, where sudden surpluses of food gave the rodents a lifeline.

			Hardly any brown rats exist outside urban areas, but they seem to have only spread from their ancestral range in northeast China in the last millennium as the human population expanded across Asia and Europe. Using the remains of rats culled from shipwrecks, archaeologists have dated the introduction of the first brown rat into North America to the year 1731. That makes New York City the scene of roughly three hundred years of rat evolution, which has resulted in a breed of rat the city can truly call its own. Compared to brown rats still living in northeast China, those in New York City think differently, move deliberately, and are just plain badder. And when scientists mapped the genomes of brown rats in New York and compared them to their northeast Chinese brethren, they discovered that many of the changes that turned NYC rats into such formidably successful synanthropes likely happened within the past half century or so, suggesting that the city is causing rats to evolve at an unprecedented pace.

			NYC rat adaptations come in four basic flavors: the way rats metabolize toxins, what they’re able to eat, how their minds work, and how they move. Starting in the 1950s, the New York City Department of Health launched an aggressive rodenticide campaign using warfarin, an anticoagulant that causes rats to bleed to death. But the local rats evolved to tolerate, and then fully ignore, warfarin, forcing the city, in the late 1970s, to roll out a second-generation anticoagulant rodenticide—which became just as ineffective as the first one within a matter of years. It’s a bit like humans somehow becoming immune to drinking gasoline within a few generations. But that’s just the start. New York City, like many other North American cities, is rife with polychlorinated biphenyls, or PCBs, a highly carcinogenic class of chemicals originally used, among other applications, to keep fridges cool. Though they were banned in 1978, PCBs are forever chemicals, and they’re frustratingly difficult to remove once they’ve contaminated soil, sediment, or waterways. Once absorbed by a living creature, they bind tightly to fatty tissue and cause cancer, liver damage, hormone disruption, skin sores, and even neurotoxicity. But what does the New York City rat care about PCBs? Not a thing. In the
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