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			INTRODUCTION

			Imagine what might happen if birds studied us.

			Which human traits would catch their interest? How would they draw conclusions?

			Perhaps birds would begin, as most good scientists do, with the basics. They could spend a lot of time measuring the human body: weight, height, strength, pulse, brain size, lung capacity, color, growth rate, life expectancy, and so on. Academically minded birds could fill volumes with clinical, physical observations of people. Of course, they’d have to dispatch teams of field techs to collect the data. You might step out your front door one morning to find yourself entangled in an invisible net, surrounded by efficient young robins armed with rulers and scales. No doubt they’d soon send you on your way, none the worse for wear save the embarrassment of being caught and the loss of a few carefully plucked strands of hair. Then the robins would retreat to analyze their numbers.

			How much could a bird really get to know us from these physical statistics? Take brain size, the feature we humans tend to be most proud of. A bird might rightly point out that for sheer size, the human brain is nothing special; whale and elephant brains, for instance, are much larger. Birds could go a step further and compare human brain size with body weight, but even then, humans wouldn’t stand out: Our ratio of brain to body weight is about the same as that of a mouse (about 1/40) and is smaller than that of some birds (1/14); in terms of relative size, ants may have the biggest brains of all (1/7). To explain these mediocre numbers, humans have observed that while brain size increases along with body weight, it follows a power law—in other words, brains don’t increase in direct proportion to bodies. But this formula was developed by mammals, for mammals. Birds, if they were to study our brains, might not embrace this logic. They might not think that the human brain—or the human animal, for that matter—was particularly interesting.

			To really learn about humans, curious birds would therefore have to study more than just our bodies. They would have to closely observe how we behave, and then try to figure out why we act in the ways we do—a monumental task. Consider the deceptively simple question: Why are you reading this book? You might say “to learn about birds” or “for entertainment,” but your reasons probably go beyond that. Reading seems to fulfill a widespread human urge. Evolutionary biologists point out that people of many cultures enjoy reading despite the fact that for most of human history, writing didn’t exist. Deciphering words on a page must take advantage of abilities that have been hardwired into us, but nobody quite knows why we like to read. And if we don’t know why we do it, what could a bird possibly make of you reading this book? How would a bird draw conclusions about a behavior so foreign to its own?

			If birds set out to study human behavior, they’d almost certainly start with something familiar to them. They could, for instance, study our sleep habits. That team of robin field techs would camp out in a corner of your bedroom, making detailed notes about things like the color of your bedsheets and the volume of your snores. Surely birds would understand the need to rest each night. But what would they conclude about the wider human condition from these bedroom vigils, especially considering that birds don’t sleep the same way we do? Most birds are very light sleepers, rarely falling into the same dead-to-the-world state so familiar to people. And a few birds have particularly strange sleep habits—some swifts are thought to sleep on the wing, perhaps with half their brain turned off at a time. There is a type of parrot that sleeps hanging upside down, like a bat. Hummingbirds enter a state of near-death torpor after dark to conserve energy. Even the most basic behaviors, like sleep, become more complex the more they are studied—and more difficult to understand.

			From their research on human habits, birds might even conclude that people wish they were birds. Think of the trillions we have spent on airplanes, space shuttles, and other flying machines over the past century. What is a bird to think? Would birds argue over the differences between bird and human behavior—and whether those differences are absolute or merely a matter of degree, as Darwin once suggested? A bird might examine some of our airplanes with pity, and feel superior to its human study subjects. Who could blame it?

			—

			THE IDEA OF BIRDS studying people is pure anthropomorphism—assigning human characteristics to birds just to make a point. Birds have better things to do than study humans, and it’s debatable whether they even have the mental capacity to comprehend concepts like scientific inquiry. Birdwatchers often joke about birds watching them, but birds probably don’t nurture much interest in us beyond a basic fear of predators (check out the chapter “Fight or Flight: What Penguins Are Afraid Of” for more about this). We play only a minor role in the bird world.

			And yet the more we humans study birds and discover more about their behaviors, the more similarities we find between ourselves and our feathered friends. In almost any realm of bird behavior—reproduction, populations, movements, daily rhythms, communication, navigation, intelligence, and so on—there are deep and meaningful parallels with our own. A recent shift in scientific thinking about animal behavior encourages us to concentrate less on the uniqueness of humans and more on what the human animal shares with other animals. Traditionally human characteristics such as dancing to music (see the chapter “Beat Generation: Dancing Parrots and Our Strange Love of Music”), recognizing one’s reflection and sense of self (see “Magpie in the Mirror: Reflections on Avian Self-Awareness”), creating art (see “Arts and Craftiness: The Aesthetics of Bowerbird Seduction”), and even love and romance (see “Wandering Hearts: The Tricky Question of Albatross Love”) are now recognized in birds. This isn’t anthropomorphism at all; anyone who suggests otherwise is ignoring a large part of what it means to be a bird. Moreover, a wave of neurological research on people indicates that the same behaviors, when expressed in humans, may be more instinctive than many of us realize, the result of aeons of natural selection—behaviors that evolved, in other words, because they give us a survival advantage. So the perceived gap between humans and other animals has lately been shrinking at both ends.

			I have been fortunate to spend much of the past decade in the field, working on hands-on research projects with scientists studying bird behavior. These projects have allowed me to spend months at a time watching birds in some of the world’s most remote places: the Ecuadorian Amazon, a penguin colony in Antarctica, the Australian outback, California’s Farallon Islands, Costa Rican and Panamanian jungles, the Galápagos Islands, the Falkland Islands, remote islands in Maine, Hawaii’s Big Island, and others. I’ve observed nearly 2,500 species of birds with the ever-growing realization that they are not our subjects, but rather lively, unpredictable individuals loaded with personality and spirit. It takes time to get to know birds, as it takes time to get to know anyone.

			Some bird behaviors don’t apply to humans, and those are especially fascinating and exotic: a “sixth” magnetic sense (see “Fly Away Home: How Pigeons Get Around”), flocks that operate as magnets (see “Spontaneous Order: The Curious Magnetism of Starling Flocks”), and the smelling power of turkey vultures (see “The Buzzard’s Nostril: Sniffing Out a Turkey Vulture’s Talents”). It’s hard to imagine having such superpowers, though birds sometimes inspire us to try.

			But if you look closely enough, many seemingly incredible bird feats have human counterparts, with interesting lessons. Cooperative nesting in fairy-wrens (see “Fairy Helpers: When Cooperation Is Just a Game”) helps illustrate why humans are usually nice to one another. The dazzling speed of hummingbirds (see “Hummingbird Wars: Implications of Flight in the Fast Lane”) serves as a warning about our own quickening pace of life. Snowy owls (see “Snow Flurries: Owls, Invasions, and Wanderlust”) confirm that not all who wander are lost. Even the domestic chicken (see “Seeing Red: When the Pecking Order Breaks Down”) has something to teach us about the natural pecking order.

			This book may be about the bird world, but it’s also about the human world. Birds can behave in curious, flashy, and startling ways, but they seek the same basic things we do: food, shelter, territory, safety, companionship, a legacy. Each of these chapters explores a compelling bird behavior and focuses on a bird that embodies it. Here you’ll read one amazing bird story after another. Prepare to be blown away by, for example, the memory of Clark’s nutcrackers (see “Cache Memory: How Nutcrackers Hoard Information”), which show us what the brain is capable of, and might inspire us to boost our own brainpower.

			By studying birds, we ultimately learn about ourselves. Bird behavior offers a mirror in which we can reflect on human behavior. In The Thing with Feathers, the mirror is all around, glinting from the wingtips of hundreds of billions of the 10,000 species of birds that share this planet with us. Lucky for us, birds are everywhere. All we have to do is watch.
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			On a recent birding trip, when I stopped at the remote outpost of Fields, in southeast Oregon, to grab a burger, I almost didn’t notice the pigeon in the parking lot. Fields is not much more than a store, an inn, and a stand of cottonwoods along an open-range highway in a zip code containing fewer than eighty residents. Several years ago, I watched an airplane land on the highway and taxi right up to the gas pump. The pilot had to be more careful of cows than cars. Fields doesn’t get much traffic.

			The pigeon was quietly pecking around the pavement and scraps of tumbleweed just outside the station’s screen door, looking as though it maybe wanted to come inside. As I finished the last bites of my burger, something clicked. Here, a hundred miles from the nearest McDonald’s, any pigeon was a rarity.

			“Hey, look, a pigeon!” I said.

			Some other travelers also noticed it, and shooed the bird past the gas pump. It hardly moved until they walked right up to it.

			“Seems pretty tame,” my dad and fellow birder said. “Wonder where it came from.”

			“I bet we can find out,” I replied. “Check out the bands on its legs. I think it’s a racing pigeon.”

			I had recently been researching homing behavior and my head was full of odd tales of transatlantic Manx shearwaters, a wonder dog named Bobbie, and a million-dollar pigeon race in South Africa. Now an actual racing pigeon had dropped out of the sky in the middle of nowhere, straight into my lunch break—a strange coincidence.

			I grabbed my binoculars, passed through the screen door, and began sidestepping in circles around the bird in the parking lot, angling to read its digits. If I could get the full number, I could find out who owned the bird and, possibly, how it ended up all the way out in Fields.

			My dad was less subtle.

			“Here, help me flank it,” he said as he rapidly closed in. The pigeon scooted away at the last second but stopped within a few feet and glanced back with a flirtatious look. My dad charged again, but the wily pigeon zigzagged out of reach. I started to take off my jacket to toss over the bird, but before I could do it, my dad made a bare-handed grab on his third try. The captured bird was nonchalant. It rested comfortably in my dad’s hands while staring pigeon-eyed at us, and seemed to expect to be fed.

			It looked like a handsome city pigeon with some speckled white feathers on its head, and sported a green band on one leg and a red band on the other. The green one, which held a computer chip, was blank, but the red band was clearly inscribed: AU 2011 IDA 1961.

			“Bingo,” I said.

			After recording the number, we let the bird go free in the parking lot, where it went back to pecking windblown seeds out of cracks in the pavement. Was it lost? Or, like us, just refueling? It would be an interesting mystery to solve. We headed back inside to pay for our burgers.

			Birds are amazingly good at navigation, so I thought the pigeon stood a fair chance of making it home. Racing pigeons are deservedly famous for their orienteering skills, but lots of birds have the same ability. I recalled the incredible story I’d heard about an experiment with Manx shearwaters in the 1950s.

			“Hey, did you know that a shearwater once covered three thousand two hundred miles across the Atlantic to get home?” I said as we settled the check.

			My dad is used to this sort of comment from me, but the waitress gave us a strange look.

			—

			JUST BEFORE WORLD WAR II, a Welsh ornithologist, Ronald Lockley, captured two Manx shearwaters, a type of streamlined seabird, on Wales’s Skokholm Island, and flew with them by airplane to Venice to try an experiment. On arrival, Lockley walked to the nearest Italian beach and released his two birds. He wondered whether he’d ever see them again.

			Fourteen days later, one of them turned up back in its burrow on Skokholm Island, not long after Lockley himself had returned to his home there. He was shocked. The black-and-white, football-sized seabird had traveled more than 930 miles, averaging at least 65 miles per day over mountainous terrain entirely unfamiliar to its kind. Manx shearwaters of this subspecies spend nearly their entire lives at sea, dine exclusively on fish and other marine creatures, and don’t normally inhabit the Mediterranean region at all; they reach land only to nest on rugged islands like Skokholm along the fringes of the wild northern Atlantic. A water route from Venice to Skokholm would have required a circuitous 3,700-mile passage southeast around the tip of Italy, westward past Spain and through the Strait of Gibraltar, and northward past Portugal and France, but this bird had apparently taken a more direct flight. Upon release, instead of heading for the open Mediterranean, it oriented in the opposite direction and disappeared inland, toward the Italian Alps—and, eventually, arrived home in Wales. Just as though it had a map and a compass.

			Lockley was fascinated. He’d settled on Skokholm, a cliff-ringed haven little more than a mile in length, in the 1930s to breed and sell rabbits, but had quickly found a better living writing about the island’s birdlife. He’d go on to publish more than fifty books and even won an Oscar for a documentary about gannets—another type of seabird—but is still best known for his experiments with Manx shearwaters and their incredible homing abilities. After the Venice test, he looked for an opportunity to send one even farther afield. A couple of birds packed by steamship to America did not survive the trip in good enough health to return, but when the American clarinetist Rosario Mazzeo visited Skokholm after the war ended, Lockley seized another chance. He convinced his friend to bring two shearwaters home on the plane, to be released in Boston.

			Mazzeo’s own journey began with an overnight sleeper train from Wales to London. His little carton containing the pair of shearwaters, he later reported, “caused no little wonder and merriment to the people in the adjoining rooms, who could not understand the origin of the mewing and cackling sounds which came from my room in the late evening.” The next morning he took a long flight to the United States with the birds tucked under his seat—a trip that would be nearly impossible in today’s security age. Only one survived. Mazzeo was met by an airline employee, who escorted him in an official truck to the easternmost edge of Logan International Airport, where they carefully opened the carton and watched its remaining occupant stretch its wings, flutter into the air, and glide away toward Boston Harbor. When the shearwater reached the shore, it abruptly turned east and knifed toward the open Atlantic, where 3,200 miles of ocean separated it from home.

			Twelve days, twelve hours, and thirty-one minutes later, Lockley found the shearwater, number AX6587, back in its burrow on Skokholm Island. The seabird had averaged 250 miles per day over the trackless Atlantic for nearly two weeks straight. Mazzeo received a triumphant telegram addressed to Symphony Hall in Boston but didn’t get the full story until Lockley worked out the details. When the bird showed up at Skokholm so soon, Lockley was convinced that something had gone wrong; he figured Mazzeo had preemptively freed his shearwater in London. In fact, the friendly clarinetist had mailed a letter from Boston immediately after releasing his charge, but the bird outpaced even the postal service. Only when Mazzeo’s letter arrived in Wales, a day after the shearwater, did Lockley realize the incredible trip the bird had taken from America back to its nest in Europe.

			—

			THE WORLD ABOUNDS with barely believable stories about animals finding their way home from strange places. Many involve pets. In 1923, a family from Oregon lost their dog, Bobbie, on a car trip to Indiana. After searching exhaustively, they returned home with heavy hearts only to be surprised when, six months later, Bobbie turned up on their doorstep in Oregon—recognizable by three scars and a missing tooth—with worn feet and a mangy coat, skinny and scrawny, having apparently walked 2,600 miles across the country in the dead of winter. Newspapers picked up the story, and Bobbie the Wonder Dog rocketed to instant fame; his family received hundreds of letters, keys to cities, medals, a jewel-studded collar, and a dog-sized bungalow. More than 40,000 people visited him at the Portland Home Show. Bobbie’s story was later published in a book, and he subsequently played himself in a silent film, The Call of the West. When he died, the mayor of Portland gave his eulogy, Rin Tin Tin laid a wreath on his grave, and his hometown of Silverton initiated an annual pet parade that continues more than eighty years later.

			And then there’s the case of Ninja, an eight-year-old tiger cat whose family moved from Utah to Washington in 1996. When he was let outside for the first time at his new house in Seattle, Ninja jumped the fence and was never seen again—until more than a year later, when an identical-looking kitty with the same personality and same strange howl turned up at his original house in Utah, looking like he’d just “been through the war,” according to the neighbor who discovered him. Coincidence? Or did Ninja walk 850 miles back to his old home? The story was credible enough to be featured on an episode of the TV show Nature, along with Sooty, a cat who came back—not quite the very next day—after his family moved more than one hundred miles in England.

			Some wild animals seem to have the same instincts. In the 1970s, the National Park Service relocated hundreds of misbehaving black bears in Yosemite, but no matter how far away they carried the sedated bears by helicopter, the animals kept stubbornly reappearing in their old haunts, causing park rangers to give up on relocation and institute a scare-tactic conditioning program instead. Smallmouth black bass, a fish native to eastern North America, have been shown to return to favorite pools after being dumped far from familiar tributaries within their river system. Even snails can find their way home: The typical English garden variety must be relocated more than 300 feet away or it will crawl right back to eat more of your lettuce.

			But birds, with their ability to fly long distances and navigate along the way, are exceptional at returning home from unfamiliar places. Lockley’s Manx shearwaters are just one example. Even small songbirds can do it. When a group of researchers captured some white-crowned sparrows in Southern California and transported them to Louisiana, many returned to the exact same wintering location in California the following year. The researchers flew some sparrows from California to Maryland, and those came back, too. Not to be outdone, the scientists transported yet another group of sparrows to Seoul, Korea, more than 5,600 miles across the Pacific Ocean from Southern California, where no white-crowned sparrow had ever been recorded. That group never made it home—either the birds fell in love with kimchi or, more likely, some physiological limit had finally been reached.

			Pigeons are best known for this ability, partly because of the sport of pigeon racing. Routine pigeon races cover one or two hundred miles, but some official races are longer. In China, there is a race that forces the birds to fly about 1,250 miles (though this distance equates more to survival than fun for the pigeons, making the ethics of this event questionable), and there are anecdotes of pigeons homing successfully from even farther away, on journeys exceeding 2,000 miles. These are incredible feats of navigation, considering the birds have no information about the outward journey before they are stranded far from home.

			The homing ability of birds can be positively eerie, which has led generations of researchers and psychologists to wonder whether an ambiguous sixth sense might be involved. In 1898, one Captain Renaud, a French specialist in charge of the military pigeon service, called this the sense of orientation—distinct from sight, hearing, smell, touch, and taste—and attributed it to some organ in the canals of the inner ear. More recently, the controversial biologist Rupert Sheldrake, known for his compelling investigations of telepathy, crystals, and Chinese medicine, has suggested “the existence of a sense of direction as yet unrecognized by institutional science” in birds and other animals. Sheldrake operates on the fringes of science and belief—the journal Nature called his first publication “a book for burning”—but the bestselling author attributes his distrust of hard-nosed science to years of keeping homing pigeons as a boy. When he bicycled far from his house to release his pigeons, they’d always beat him home, and scientists couldn’t explain how. Years later, Sheldrake continues to ask questions inspired by those birds, and scientists are still working on the answers.

			It’s easy to see why Renaud, Sheldrake, and others became so mystified by the navigational ability of birds; their sense of direction sometimes seems like magic. But we actually know a lot about how birds navigate. Over the past few decades, researchers have demonstrated that birds can orient themselves based on visual landmarks, the sun, and stars, and even by sense of smell, just like we can. Increasingly sophisticated research now shows that birds are also able to find their way using methods unimaginable to humans, such as magnetic fields, polarized light, echolocation, and infrasound. You can blindfold a bird, cover its nostrils, cover its ears, transport it far from home in a magnetized cage, and, more often than not, it will still manage to find its way home. With so many techniques at their disposal, the question becomes not how birds find their way, but how they ever manage to become lost (a rare occurrence). Yes, we can learn a lot from pesky pigeons.

			—

			PIGEONS WERE FIRST DOMESTICATED at least 5,000 years ago, even before chickens, probably near Mesopotamia. Egyptians were apparently training carrier pigeons by 1000 B.C., and some of the world’s most influential leaders, including Genghis Khan and Julius Caesar, used them for long-distance communication.

			For a while, homing pigeons were most notable for their use in military operations. When Napoleon was defeated at Waterloo in 1815, a swift-flying carrier pigeon delivered the message from present-day Belgium across the English Channel to Count Rothschild, of the Rothschild banking dynasty, who was apparently the first person in England to hear the news. The quick-thinking count made several critical financial decisions and amassed a considerable fortune based on his advance knowledge of the outcome of Napoleon’s last campaign.

			During the four-month siege of Paris in the Franco-Prussian War, in 1871, the French military used hot-air balloons to transport carrier pigeons over enemy lines, fitting the birds with microfilm that could accommodate hundreds of notes at once. The birds carried more than a million messages into Paris from points as distant as London.

			Historians have estimated that half a million pigeons were used by the combined armies of World War I. The U.S. Army Signal Corps used thousands of birds, including one named Cher Ami that saved two hundred U.S. soldiers in 1918 by delivering a message despite a direct shot to the breast that took out one eye and shattered a leg. The heroic bird was later awarded the French Croix de Guerre (War Cross) for her service; she died after retiring to the United States in 1919, and was mounted for display at the Smithsonian Institution. During World War II, the British military alone employed some 250,000 carrier pigeons. Though radio was already widespread, pigeons were ideal for situations requiring radio silence, and they were embraced by both sides of the conflict. Military pigeon programs were eventually disbanded in the 1950s.

			The civilian sport of pigeon racing, meanwhile, took off in Belgium in the early nineteenth century when fanciers began to focus on speed and endurance. From there, the pursuit spread to the rest of the world. With the invention of a “rubber countermark” device to measure finishing times in the 1880s, breeders were eager to pit their birds against one another in local races. Military pigeons may have been phased out, but pigeon racing remains as popular as ever. Not much has changed since the early days, except that the stakes are now higher in international events.

			Taiwan boasts the most racing events of any single country, with more than half a million Taiwanese enthusiasts participating. Belgium remains a pigeon powerhouse, and racing is popular across most of Europe. The United States has its own racing union, as do most developed countries, with tens of thousands of registered lofts across North America. It’s likely that right now, as you read this, pigeons are competing in an event somewhere in the world.

			In a typical pigeon race, owners bring their birds to a common starting area, then the pigeons fly to their respective homes—so each bird covers a different distance, depending on its destination. Winners have the highest average speed. Recently, “one-loft” races have gained momentum: young pigeons are shipped to a single location, where they are trained months ahead of time to return to the same loft with all the other entrants so that on race day the group starts and ends together, more like a traditional marathon. Because all birds receive the same training, these races measure the quality of the birds themselves.

			Some pigeons have more natural ability than others. Feral city pigeons seem to have a poor sense of direction, as do the doves in pet shops. (The white “doves” sometimes released at weddings and funerals are usually specialized homing pigeons. Untrained birds are apt to get confused, flutter in circles, and fall victim to cats and hawks, not something anyone wants to see at a dignified or romantic ceremony.) Among hundreds of domestic pigeon breeds, most are hopeless navigators; for instance, the Birmingham roller excels at spectacular aerial backflips, and the tippler has extraordinary endurance—the record is twenty-two hours of continuous flight, circling its loft—but neither one is very good at orienting itself. Only one breed, the Racing Homer, is used for serious pigeon racing. Because homing appears to be partly inherited, breeders select the best individuals over many generations. Other birds, like Lockley’s shearwaters, also have the characteristic, but pigeons are the only birds trained by us to exploit it. Since we can lure them with food and shelter, pigeons make ideal study subjects, and they have taught us some surprising things.

			—

			TO BE ABLE to find their way home from an unfamiliar place, birds must carry a figurative map and compass in their brains. The map tells them where they are, and the compass tells them which direction to fly, even when they are released with no frame of reference to their loft.

			Researchers have gone to great lengths to confirm that pigeons don’t merely memorize their outward trip. In one experiment, birds were transported in sealed containers filled with purified air, mounted on tilting turntables between coils that varied the magnetic field, and exposed to loud noises and flashes of light, so that, unlike a blindfolded person in the backseat of a taxi who might remember the twists and turns of the journey, they had no external cues. In another study, pigeons were anesthetized and unconscious during the outward trip. They still made it home, proving the existence of an intrinsic map and compass system.

			The most basic map is visual. Birds have excellent sight and use landmarks to navigate, just like us. Pigeons learn their local area during short training flights close to home. On longer flights, they have even been tracked following roads, making abrupt ninety-degree turns over intersections. When they are on familiar ground, pigeons use their surroundings as a giant map, just like we do.

			It’s when the birds are over unfamiliar territory that things get really interesting. Because they don’t know the landmarks, they must use other, more refined methods of navigation—the inner compass. Unlike our compasses, birds use several methods to determine direction. If one method doesn’t work for some reason, they’ll switch to a backup.

			Many birds orient based on the sun. In experiments, captive starlings exposed to a movable lamp in place of the sun shift their direction according to the position of the lamp. The sun moves, and birds compensate by the time of day. Starlings that have been artificially conditioned to a different day length, again using indoor lamps, also shift their direction when exposed to real sunshine and orient the wrong way. Pigeons may use the sun as their main compass, but they still make it home on cloudy days—so other, more advanced orientation techniques must kick in.

			At night, some birds are able to navigate by the stars, apparently not by using specific constellations but by watching the rotation of the entire sky. When placed in a planetarium, buntings (a type of small songbird) orient themselves based on whatever star the sky revolves around, whether the North Star or a fictitious point. Many songbirds migrate at night, and this might help explain how they navigate after dark. Pigeons are diurnal and don’t do as well at night, when they’d rather sleep; they typically rest after the sun goes down and wait for dawn. For this reason, most pigeon races are held during the day, in clear weather. But the birds do occasionally reach their home loft in the wee hours of the night, confirming that they can fly after dark if they have to.

			Cover a pigeon’s eyes and it will probably still get home by using its other senses to navigate. One owner fitted his birds with frosted glasses and described them blindly “helicoptering down” out of the sky to reach their loft. In the 1970s, a series of experiments seemed to show that pigeons (as well as a variety of invertebrates and possibly other animals) can sense the linear polarization of sky light and thus interpret the sun’s position even on cloudy days, though the importance of polarization remains unclear. Even more interesting, researchers in Europe tried individually covering the eyes of migratory robins and found that the birds could navigate well without using the left eye but got lost when the right eye was blocked. The birds might be using some kind of photomagnetic receptors, processed by the left side of the brain, which has stronger ties with the right eyeball. In other words, the birds could “see” earth’s magnetic field, but only in one eye—a bizarre sense that humans can’t relate to at all.

			There is plenty of evidence that pigeons and other birds use natural magnetic fields just like a traditional compass. How they detect the fields is up for debate—perhaps it’s the heavy iron content of cells in their inner ears or specialized receptors in their eyes—but robins have been shown to orient to powerful magnetized coils in captivity, although they can’t tell the difference between north and south, and other experiments have confirmed similar sensitivities. Recently, researchers have isolated groups of neurons in the brain stems of pigeons that become active according to the birds’ orientations in an artificial magnetic field; the brain stem had been linked previously to activity in the inner ear. Again, we humans don’t share this sensitivity.

			The map is harder to explain than the compass. How can a bird have a map of a place it has never visited? It must use a coordinate system. Pigeons may cue in to minute variations in the earth’s magnetic field to figure out their position on a worldwide grid, but nobody knows for sure. And recent experiments have raised other possibilities.

			In one study, researchers isolated the nerves associated with magnetic receptors and sense of smell in the brain. Pigeons made it home just fine when their magnetic nerves were clipped, but they got lost when the nerves relating to smell were cut. Those pigeons apparently used an olfactory map of their environment, literally following their noses to get home. Though birds are usually said to lack a potent sense of smell, this idea is shifting; seabirds, particularly, are now known to find their nest burrows and even recognize their mates by smell alone, and others (like vultures) can pick up on minute concentrations of airborne particles. It’s possible that pigeons can sniff their way across the landscape much like a dog does.

			In 2011, another group of researchers, in Italy, went a step further when they tested their idea that pigeons may rely on one nostril more than the other while navigating. They inserted rubber plugs into either the right or left nostril of thirty-one pigeons, attached global-positioning-system tags to their backs, and released the birds about twenty-six miles away from their home loft. The birds with their right nostril blocked took significantly more circuitous paths on their homeward journey. Olfactory information is processed in the left hemisphere of the pigeon brain, which connects more strongly to the right nostril, so it makes sense that the right side of their noses would be critical if the birds used smell to navigate. This connection isn’t limited to birds, either; though humans, on average, can smell better with the left nostril than the right, we tend to find odors more pleasant when inhaled through the right nostril. The yoga breathing discipline of Swara holds that the right nostril is hot and solar, the left cool and lunar—you decide whether that might carry over to pigeons, but there does seem to be a measurable difference between the two sides of the nose.

			The latest research also indicates that pigeons can sense infrasound, the low-frequency noise of the ocean and air currents, and orient themselves accordingly. These sound waves, below the range of human hearing (and near the frequency of earthquakes and whale songs), are so long that they pass through the ground, sometimes traveling hundreds of miles. They also change with atmospheric conditions, so the sounds may travel farther on some days than others. In the 1990s, one geologist speculated that the supersonic boom of the Concorde was interfering with pigeon races because the birds seemed to lose their way more often on clear days when the plane was flying. That was never confirmed, but it’s possible; a 2013 study from New York found that homing pigeons got lost on days when infrasound from their home loft didn’t reach the point where they were released. In other words, the birds needed to hear the sounds of home to get there.

			We tend to think of pigeons as indifferent, consistent, and pretty dumb creatures, hardwired in some mysterious way, but we probably don’t give them enough credit for intelligence. Birds are not mechanical missiles. Each one has its own personality, and is apt to make different decisions than another with separate genetics and history. Rather than relying on any one method, pigeons probably use all the tools at their disposal—landmarks, sun, stars, polarized light, magnetic fields, smell, infrasound, and anything else that might help—to return home as best they can while being repeatedly stranded by their owners. These birds are most remarkable in the way they process information, which comes pretty close to the definition of intelligence. But they’re not infallible.

			Though pigeons are celebrated for their ability to return home from any point on the map, there are a couple of exceptions—places on the landscape that for whatever reason seem to confuse the birds. One location in New York, called Jersey Hill, became famous as a trouble spot for pigeons in Cornell University ornithology experiments during the 1980s. Some believed it was a place of magnetic field anomalies, which would trip up pigeons’ magnetic sense. More recently, researchers have mapped infrasound in the area, and concluded that Jersey Hill lies in a sound shadow, a quiet spot where low-frequency sound from the home loft doesn’t reach. And a spot in eastern England has become known among pigeon fanciers as the “Birdmuda Triangle” for the number of birds that have disappeared during races there, though the triangle hasn’t been studied as intensely as Jersey Hill. Some say that radio signals from a nearby Royal Air Force satellite station jam the pigeons’ navigational equipment, but there is no evidence, as yet, that the birds can sense radio signals. For pigeons, certain areas just seem to present more navigational challenges than others.

			Perhaps the all-time “most lost” award for a racing pigeon goes to Houdini, who disappeared during a 224-mile race in Britain only to show up five weeks later, in perfect health, on a rooftop in Panama City—5,200 miles away across the Atlantic. Houdini was thought to have hitched a ride on a ship headed for the Panama Canal. “I didn’t even know where Panama was,” Houdini’s owner reportedly said.

			Even weirder, on one fateful day in 1998, more than 2,200 pigeons freakishly vanished during two separate races in Virginia and Pennsylvania on the same morning. Sixteen hundred of 1,800 pigeons went missing in one race and 600 of 700 birds never finished the other, amounting to an 85 percent loss rate. The story made national news. Nobody could say where the birds went or even offer a logical explanation. The weather was calm. It’s normal for a few pigeons to disappear during a 150-mile race, taken by peregrine falcons or guillotined by power lines, but the casualty rate is usually less than 5 percent; such a
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