

[image: Illustration]




ALSO BY JENNIFER ACKERMAN


The Genius of Birds


Sex Sleep Eat Drink Dream: A Day in the Life of Your Body


Ah-Choo!: The Uncommon Life of Your Common Cold


Chance in the House of Fate: A Natural History of Heredity


Birds by the Shore: Observing the Natural Life of the Atlantic Coast
(previously published as Notes from the Shore)




[image: Illustration]




[image: Illustration]




 


 


CORSAIR


First published in the US in 2020 by Penguin Press


First published in Great Britain in 2020 by Corsair


Copyright © 2020 by Jennifer Ackerman


The moral right of the author has been asserted.


All rights reserved.


No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, without the prior permission in writing of the publisher, nor be otherwise circulated in any form of binding or cover other than that in which it is published and without a similar condition including this condition being imposed on the subsequent purchaser.


A CIP catalogue record for this book is available from the British Library.


ISBN: 978-1-4721-5291-6


Corsair


An imprint of


Little, Brown Book Group


Carmelite House


50 Victoria Embankment


London EC4Y 0DZ


An Hachette UK Company


www.hachette.co.uk


www.littlebrown.co.uk




For Nelle




[image: Illustration]





Introduction



WHEN YOU’VE SEEN ONE BIRD


There is the mammal way and there is the bird way.” This is one scientist’s pithy distinction between mammal brains and bird brains: two ways to make a highly intelligent mind.


But the bird way is much more than a unique pattern of brain wiring. It’s flight and egg and feathers and song. It’s the demure plumage of a mountain thornbill and the extravagant tail feathers of an Indian paradise flycatcher, the solo song of a superb lyrebird and the perfectly timed duets of canebrake wrens, an osprey’s hurtling dive toward the sea, and a long-legged heron’s still, patient eyeing of the dark water.


There is clearly no single bird way of being but rather a staggering array of species with different looks and lifestyles. In every respect, in plumage, form, song, flight, niche, and behavior, birds vary. It’s what we love about them. Diversity fascinates biologists. It fascinates birdwatchers, too, driving us to assemble life lists, to travel to far corners of the globe to visit a rare species or jump in the car to spot a vagrant blown in by a storm, to go “pishing” and whistling into the woods to draw that elusive warbler.


Watch birds for a while, and you see that different species do even the most mundane things in radically different ways. We give a nod to this variety in expressions we use to describe our own extreme behaviors. We are owls or larks, swans or ugly ducklings, hawks or doves, good eggs or bad eggs. We snipe and grouse and cajole, a word that comes from the French root meaning “chatter like a jay.” We are dodos or chickens or popinjays or proud as peacocks. We are stool pigeons and sitting ducks. Culture vultures. Vulture capitalists. Lovebirds. An albatross around the neck. Off on a wild goose chase. Cuckoo. We are naked as a jaybird or in full feather. Fully fledged, empty nesters, no spring chicken. We are early birds, jailbirds, rare birds, odd birds.


As biologist E. O. Wilson once said, when you have seen one bird, you have not seen them all.


This is certainly true for behavior. Take white-winged choughs. Australians say it’s easy to fall in love with these birds—and it is. They’re adorable, charismatic, gregarious, comical: lined up on a narrow tree branch, six or seven red-eyed puffs of black feathers, tenderly preening one another in a pearl-like strand of endearment and affection. Clumsy fliers, they prefer to walk everywhere, swaggering through dry eucalypt woodlands with their heads strutting backward and forward like a chicken’s. They pipe and whistle and wag their tails like puppies. They’re fond of playing follow-the-leader or keep-away, rolling over one another to win possession of a stick or a slip of bark. About the size of a crow but slimmer—black with elegant white wing patches and an arched bill—they live in stable groups of four to twenty birds and are always, always found in clusters or huddles or lines. Like a tight-knit family, they do everything together, drink, roost, dust bathe, play, run in wide formation like a football team to share a food discovery. Together they build big bizarre nests of mud (or emu or cattle dung if they’re in a pinch) set on a horizontal branch, queuing up on the limb, waiting their turn to add their bit of shredded bark, grass, or fur soaked with mud to the rim of the nest. Together they brood, guard, and feed the young. Members of family groups are rarely more than five or ten feet apart. I once saw three fledglings jammed together on the ground like the three wise monkeys, see no evil, hear no evil, speak no evil.


And yet there’s a darker side to choughs, especially if the weather turns bad. They squabble and fight, one group pitted against another. Larger groups gang up on smaller groups, flying at them and pecking viciously, dislodging eggs from nests, and nests from trees. They are known to go on violent crime sprees, ruining the nesting efforts of numerous other groups. One bird was observed picking up eggs in its bill one at a time and tossing them to the ground. Perhaps most unsettling, warring choughs do something few animals apart from humans and ants do: They forcibly kidnap and enslave the young from other groups.


This is a book about the range of surprising and sometimes alarming behaviors that birds perform daily, activities that firmly, sometimes gleefully, reverse conventional notions about what is “normal” in birds and what we thought they were capable of.


Lately, scientists have taken a new look at behaviors they have run past for years and dismissed as anomalies or set aside as abiding mysteries. What they have found is upending traditional views of how birds conduct their lives, how they communicate, forage, court, breed, survive. It’s also revealing the remarkable strategies and intelligence underlying these activities, abilities we once considered uniquely our own, or at least the sole domain of a few clever mammals—deception, manipulation, cheating, kidnapping, and infanticide, but also ingenious communication between species, cooperation, collaboration, altruism, culture, and play.


Some of these extraordinary behaviors are conundrums that seem to push the edges of, well, birdness: a mother bird that kills her own infant sons, and another that selflessly tends to the young of other birds as if they were her own. Young birds that devote themselves to feeding their siblings, and others so competitive that they’ll stab their nest mates to death. Birds that create gorgeous works of art, and birds that wantonly destroy the creations of other birds. Birds like the white-winged chough that contain their own contradictions: one murderous bird that impales its prey on thorns or forked branches but sings so beautifully that composers have devised whole compositions around its songs; another with a reputation for solemnity that is strongly addicted to play; and another that collaborates with one species—humans—but parasitizes another in gruesome fashion. Birds that give gifts and birds that steal, that dance and drum, that paint their creations or paint themselves. Birds that build walls of sound to keep out intruders, and birds that summon playmates with a special call—and may hold the secret to our own penchant for playfulness and the evolution of human laughter.


Earth is home to well over ten thousand different species of birds, many with marvelous, often Seussian, names—the zigzag heron and white-bellied go-away bird, speckled mousebird and naked-faced spiderhunter, the Inaccessible Island rail, pale chanting goshawk, shining sunbeam, military macaw, and wandering tattler, a yellow-legged stanza of elegance I watched probe for crustaceans and worms on the fringes of a tiny island in Alaska’s Kachemak Bay. The wandering refers to its presence everywhere over vast stretches of sea. Tattler refers to the shrill tattling call to alert other birds if an observer approaches too closely. There are whydahs and widowbirds, fantails and fairy-wrens, broadbills and hornbills, and buff-breasted buttonquail (known as BBBQs). Birds live on every continent, in every habitat, even—like the burrowing owl and the Puerto Rican tody—underground. They run to extremes in everything from size and flight style to feather color and physiology. I once saw a biologist weigh a male broad-tailed hummingbird: one-seventh of an ounce. Compare this with the cassowary, a giant weighing one hundred pounds—around twelve thousand times the hummer—that looks as much like a dinosaur as any living bird, can rise up six feet to pluck fruit from limbs, and is capable of killing a man. Or consider the ten-foot wingspan of an Andean condor relative to the five-inch span of a goldcrest.


Some birds are agile fliers, like the northern goshawk, slalom king of the bird world, and swifts and hummingbirds, those avian acrobats. Big, flightless birds, such as the emu and the cassowary, don’t take wing at all, although their ancient ancestors did. Likewise, the Galápagos cormorant used to have flight, but lost it over evolutionary time in favor of the grounded life. Seabirds such as the wandering albatross log tens of thousands of miles each year to return to tiny islands in the middle of vast oceans to breed. They may go for years without touching land and, when seas are rough, will sleep on the wing, one eye open to navigate. Bar-tailed godwits migrate from Alaska to New Zealand in a single 7,000-mile flight, traveling day and night for seven to nine days—the longest recorded nonstop migratory flight. In terms of flying distance, the Arctic tern takes all, circling the world in orbit with the seasons. The bird flies from its breeding grounds in Greenland and Iceland to its wintering grounds in Antarctica—a round trip of almost 44,000 miles, the longest migration ever recorded. Over the thirty years of its life, a tern may fly about 1.5 million miles, the equivalent of three trips to the moon and back.


As an astronaut who traveled to the International Space Station and made the first all-female space walk in 2019, Jessica Meir knows a thing or two about going to extremes. Meir’s goal had always been to walk in space, and on her way to that dream, she explored the lives of two birds capable of truly exceptional physiological feats—one that holds its breath for impossibly long periods of time, the other that flies at breathtaking altitudes.


At Penguin Ranch in Antarctica, Meir investigated emperor penguins, the world’s best bird divers. These penguins can dive deeper and longer than any other bird and can tolerate extremely low levels of oxygen in their blood—far below those that would render a human unconscious. Meir observed the birds diving for fish from an underwater viewing chamber. “They look like different animals underwater,” she says, “like ballet dancers.” The penguins routinely dive for 5 to 12 minutes at a time. One penguin made a 27-minute dive on a single breath. Meir wanted to understand how these animals can stay underwater for so long. “They’re air breathers just like we are,” she says. “They take a breath before they dive and then use the oxygen in that breath for the entire time they’re down there.” One of their secrets: They slow their heart rate from 175 beats per minute to around 57 beats per minute, which allows them to slow the use of their oxygen stores.


Later, Meir turned to a bird famous for one of the most extreme migrations on Earth. The bar-headed goose crosses the Himalayas twice a year on its migratory route from sea level in southern Asia up over the enormous mountain range to its summer breeding grounds in the central Asian highlands.


One cold April night in the high Himalayas, naturalist Lawrence Swan stood listening to the silence. From the south a distant sound came, a quiet hum that became a call, the honking of bar-headed geese. Swan followed their movement directly over the summit of Makalu. “At 16,000 feet, where I breathed heavily with every exertion,” he writes, “I had witnessed birds flying more than two miles above me, where the oxygen tension is incapable of sustaining human life—and they were calling. It was as if they were ignoring the normal rules of physiology and defying the impossibility of respiration at that height by wasting their breath with honking conversation.”


Flapping flight consumes ten to fifteen times more oxygen than resting. Most of these geese reach altitudes of 16,000 to 20,000 feet. One bird was recorded at almost 24,000 feet. At this altitude, oxygen levels are roughly a half to a third what they are at sea level. Bar-headed geese sustain the high oxygen demands of flight in air that is so thin that even the most elite human athletes can barely walk in it.


Meir wondered, do the birds use thermals, those upward currents of warm air, to save energy? “No, they actually fly at night and early in the morning, when there’s a strong headwind and the temperature is lower,” she says. Moreover, they’re flapping fliers and almost never glide or soar. So how do they do it?


To find out, Meir decided to train them to fly in a wind tunnel. And to do so, she became Mother Goose, raising a gaggle of twelve goslings from birth so that they would imprint on her. “We would go for walks together, take naps together,” she says. “It’s true what they say about children, they grow up fast.” She started the geese flying by riding a bike so that they would fly right next to her, almost beak to cheek. That worked for a day, but they were too fast, so she took to riding a motorcycle up and down small roads, the birds by her side, wingtips brushing her shoulders. “Looking into the eye of a bird like that is really special,” she says. Eventually, Meir and her colleague Julia York of the University of Texas readied the geese for flight in the wind tunnel, fitting them with tiny backpacks that recorded their vital signs and with special custommade masks that changed the oxygen content of the air they breathed to mimic those they might experience through the passes of the Himalayas and at the summit of Mount Everest. Then they set the birds flying in the tunnel to measure their heart rate, metabolic rate, blood oxygen levels, and temperature under different conditions.


Scientists knew that these geese have several adaptations that help them at high altitudes: larger lungs than other birds, more efficient breathing (deeper and less frequent), a kind of hemoglobin that grabs oxygen more effectively (allowing them to extract more of the gas from each breath of air than can other birds), and blood capillaries that are especially densely distributed throughout their muscles to deliver the oxygen. What Meir and York learned through their experiments was that the geese have yet another superbird mechanism: a unique response to temperature. In their bodies, the temperature difference between their cold lungs and their warm muscles can increase the delivery of oxygen by twofold during sustained flapping flight at high altitudes. The geese also minimize their metabolic rate, reducing the amount of oxygen they need to fly.


“But this isn’t the whole story,” says Meir. “We still don’t know how these birds cope with the low barometric pressure at extremely high altitudes, which would do in other species.”


It’s what I love about so many aspects of bird biology and behavior. They’re still layered with mystery.
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Then there’s the vast spectrum of plumage in the bird world, a riot of brilliantly hued buntings and carnival-colored parrots; the vibrant Palawan peacock-pheasant, its glossy blue-black feathers lustered with a dazzling metallic green; the red bird-of-paradise, with its filmy plumes and long plastic-like feather wires projecting from its tail, and its cousin, the paradise riflebird, with its outlandish super-black feathers created by unusual bristling microstructures that trap nearly all light; as well as the whiskered auklet of the Aleutian Islands, which sprouts acutely sensitive plumes from its head that guide it through its dark nest cavities in the nesting season.


James Dale studies color in birds and how they use it. “Birds can’t use their color as a weapon, but they can use it to avoid conflict,” he says. An ornithologist from New Zealand (land of the bright purple pukeko), Dale has devoted his career to making sense of the fantastic variety. There are some rules, he told me. Three in particular: Males are flashier than females, which are often a dull color so that they blend in with their surroundings while they’re incubating eggs. Adults are more colorful than youngsters. Birds are brighter in the breeding season.


“But birds are rule breakers,” he says. To name a few renegades: Female red phalaropes and painted snipes are more colorful by far than the muted males of the species. American coot chicks, with their bright red beaks and caps, outshine their dull parents—and for very good reason. Parent coots preferentially feed ornamented chicks over non-ornamented chicks. In male red-backed fairy-wrens, it’s the social environment that determines whether young males molt into their flashy red-black breeding plumage—specifically, whether there are any old males around to harass the young birds and drive them away.


Perhaps chief among the color rebels is a parrot that lives in remote areas of northern Australia and New Guinea, Eclectus roratus (from the same Greek root as eclectic, and roratus for the sheen on the bird’s plumage).


“Few birds have puzzled scientists more than this parrot,” says Robert Heinsohn, a professor of evolutionary and conservation biology at Australian National University who studied the bird for nearly a decade. Heinsohn reports that when the great evolutionary biologist William Hamilton gave lectures, he would show an image of a male and female eclectus sitting together. The male was a bright grassy green and the female a resplendent crimson, her belly “bedewed with a blue haze,” as the bird’s European discoverer described it—in stark contrast to the normal pattern in dimorphic birds, where females are drab and males are brightly colored. “No other bird has both sexes so ‘beautified’ in different ways,” says Heinsohn. In fact, so flamboyant is the female’s plumage and so distinct from the male’s that for the first hundred years after the parrots were discovered, people thought they were separate species. “Then one day,” says Heinsohn “some naturalist saw a green one on top of a red one.”


In a handful of other species, females sport brighter, fancier plumage than males. These include phalaropes, spotted sandpipers, painted snipes, wattled jacanas, and button quail. But in each of these cases, there is a reversal of usual sex roles, with males incubating eggs and females defending territories and fighting among themselves for access to males. “So these species are really the exceptions that prove the rule because they demonstrate that the competitive sex is the one most likely to have bright colors,” says Heinsohn.


Not so among the radical eclectus parrots. There’s no role reversal here: Females incubate eggs and raise their young. Moreover, even the chicks are rule busters. Unlike the chicks of most birds, which hang on to their drab unisexual juvenile plumage for at least the first year of their life, eclectus chicks hatch with sex-specific down colors and then molt straight into the dramatic full-color adult plumage.


According to Heinsohn, William Hamilton ended his lecture featuring the parrots with the line “When I understand why one sex is red and the other green, I will be ready to die.” Sadly, Hamilton died of malaria contracted on an expedition to the Congo before Heinsohn unraveled this mystery—and another, perhaps even stranger, puzzle that’s closely knit to it.


If the feathers of eclectus parrots are odd, their breeding conduct is even stranger. Female eclectus parrots are known to kill their own sons as soon as they hatch. This is one of those behavioral riddles so counterintuitive it boggles the mind.


From a biological point of view, it’s easier to understand infanticide when it involves killing the young of others for food or other competitive reasons. But killing your own offspring? Producing young is so energetically expensive that producing them and then promptly doing away with them makes little biological sense.


It’s even harder to grasp why a parent would systematically kill off just one sex. This sort of sex-specific infanticide is extremely rare in the animal world. Aside from the wasted effort, it leads to inequities in the sex ratio of a population: too many females competing for too few male mates or the other way around. But as Heinsohn discovered over ten years of research in remote northern Australia, mother eclectus birds sometimes target the removal of their male nestlings within three days of hatching. Heinsohn often found the chicks at the base of a nest tree, pecked to death.


Why would a mother kill her sons? What drives a bird to such extreme behavior? And what possible value could it have to her reproductive survival?


Birds display plenty of behaviors at the more altruistic end of the spectrum—helping, cooperating, collaborating, acting selflessly. One example: the lance-tailed manakin’s tightly choreographed cooperative display of two males performing fluttering, twitching somersaults to woo females. Only one of the males, the alpha, gets to mate; the beta male is always relegated to the role of wingman, and yet time after time, he pours his heart into his best possible performance. Some birds raise young that are not their own, bestowing on them the same devoted parental attention and nurturing they would give to their own offspring. Bald ibises work cooperatively when they migrate, gamely taking turns leading and following the V formation, precisely matching the amount of time in lead and trailing positions. Kea, those brainy, playful parrots from New Zealand, collaborate on tasks in a way we previously thought was possible only in humans.


Even individual birds within a species have their own idiosyncrasies. Watch a murmuration of starlings or thousands of birds in a seabird colony—like the nesting kittiwakes I saw on Gull Island in Kachemak Bay one May day, all keening, swirling, and so apparently of one mind they seemed a single organism rather than fourteen thousand—and it’s easy to assume that all members of a single species act alike. Indeed, it was thought for years that birds of a kind responded in the same way to a given situation with a sort of stereotyped behavior or fixed-action pattern. But naturalists and scientists who spend long hours attentively observing birds and live intimately with them often learn to recognize individuals by their unique personalities, characteristic mannerisms, telltale behaviors, even their distinguishing faces.


Birds certainly recognize one another as individuals. Precocial chicks like goslings and ducklings that follow their parents just hours after hatching learn to recognize particular adults at a surprisingly tender age, by look, voice, personality. Seabirds can often recognize their flying mates from a distance. Many birds can spot their neighbors as individuals and may be sociable toward some and antagonistic toward others.


While there are trademark behaviors that one can use to identify species—the teeter-bob of a spotted sandpiper, for instance—individual birds are every bit as distinctive as we humans are. Members of a species may share basic dance steps, but each bird is a ballerina with her own unique style of moving, foraging, talking, courting, mating. “If one wishes to understand the behavior of animals,” writes zoologist Donald Griffin “one must take account of their individuality, annoying as this may be to those who prefer the tidiness of physics, chemistry, and mathematical formulations.”
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This book explores five arenas of daily activity for birds—talk, work, play, love, and parenting—and tells the stories of extreme examples. For instance, the elaborate “talk” of two different birds, one that packs its sentences with far more meaning than we ever thought possible, all for the general good, and one that speaks fluently in foreign tongues to manipulate and deceive others for selfish purposes. Both stories illuminate deep mysteries in bird communication and reveal its subtle, language-like qualities. The book also looks at the surprising range of ways birds raise their young, from the zero-effort parenting of brood parasites that slip their eggs into the nests of other bird species and leave all nurturing of their young to these stranger-hosts—a subversive act that turns out to require some highly sophisticated intelligence—to the other extreme, the communal parenting of greater anis of Panama, which coordinate efforts to collectively rear chicks in egalitarian helper groups of up to a dozen birds.


Why focus on extreme behaviors? “Odd examples of behavior are always revealing,” says Robert Heinsohn. “Sometimes they provide a strong contrast to what usually happens, the exceptions that prove the rule, offering insights and perspectives on what’s typical in the bird world.” Other times the behaviors are just out there teaching us to think about birds in a new way. “It’s like taking everything in the room and turning it ninety degrees,” says Heinsohn. “Suddenly you see a new picture.” We’ve learned not to ignore the outliers. They often have something important to tell us about what it takes to succeed as a bird, especially under difficult circumstances. Unusual behavior in birds is often an indicator of ingenious adaptation to difficult problems or dire environmental conditions.


A menagerie of species makes a showing here, from vultures to veeries, cranes to canebrake wrens. Some birds appear and reappear. Hummingbirds, for instance. Anyone who has met these little birds knows they’re extreme, a ton of truculence packed into a feathered fraction of an ounce. Fiercely territorial, they behave like Chihuahuas that think they’re mastiffs. There’s good evidence that, in some settings at least, they act like sociopaths.


Australian species crop up throughout the book. There’s a reason for that. As biologist Tim Low writes in his brilliant book Where Song Began, “Extreme behavior in birds is more likely in Australia than anywhere else.” Australian birds occupy more ecological niches than birds anywhere on earth. They tend to be longer lived and more intelligent than birds on other continents. Also, Australia is where some fundamental aspects of bird being were born. Like song.


I spent six weeks on the southern continent, tagging along with Low and other Australian naturalists and scientists studying odd bird behaviors. Australia is a continent populated by outlandish creatures that almost defy description—kangaroos, platypuses, wombats, swamp wallabies, water dragons—and landscapes straight out of Arcadia, with spiked palms, bottlebrush blossoms, yellow wattles and blue gums, and flame trees bursting with blooms almost impossibly red. But I was most besotted with the birds.


When the English ornithologist John Gould visited Australia in the mid-nineteenth century, he observed that the great southern land contained bird “peculiarities unexampled in any other portion of the globe.” The birds there were striking, remarkable, extraordinary, and unrivalled. Well, most especially one group of birds that seemed to defy all traditional assumptions about avian behavior. Here were creatures who built bowers, what he called “playing-places,” which they spent hours meticulously decorating with profuse treasures, arranged by color and likeness, each according to the fancy of its species. (The wondrousness of these birds did not stop Gould from shooting, skinning, and eating them.) But any number of Australian birds could earn his superlatives. The palm cockatoo, for instance, a bird with a huge hooked bill and spray of dark crest feathers that literally crafts its own musical instruments. Or the megapodes that build giant mounds up to fifteen feet high and bury their eggs there so their young must kick their way upward from beneath tons of debris. Or the lyrebirds, finest vocalists of the bird world, that sing their tails off in winter. There are currawongs, butcherbirds, lorikeets, birds-of-paradise, and everywhere, everywhere, Australian magpies, loud, intelligent, often combative birds, known to launch vicious attacks on other species including humans when provoked. During the nesting season, you see bikers riding around wearing helmets festooned with elaborate forests of pipe cleaners or party poppers to deter the swooping birds. Australians often seem oblivious of this gorgeous parade of big, bold, bizarre birds around them—the galahs, common as starlings but painted delicate pink, and the raucous sulphurcrested cockatoos, with their shattering screeches and fancy upswept yellow crests. It was a cockatoo named Snowball that recently gained fame for his ability to choreograph his own dance steps in time to Queen and Cyndi Lauper—fourteen distinct moves, from head bobs and foot lifts, to body rolls and the Madonna vogue—suggesting, as the researchers said, that “spontaneity and diversity of movement to music are not uniquely human.”


But extreme bird behavior is not limited to the great southern continent. Numerically, Central and South America have by far the greatest diversity of bird species, and plenty of them display roguish behavior that gives Australian renegades a run for their money. For instance, the long-tailed hermit hummingbird of Venezuela and the Guianas, a bird that impersonates other, competing males and then murders them to take their place in a mating arena. Or Brazil’s white bellbird, the world’s loudest bird, with its piercing, musical two-tone gonging—louder than the bellow of a bison or the howling of a howler monkey—which it uses to woo a mate. Or the ocellated antbirds found in Central America and northern Ecuador that have thoroughly learned the ways of another class of animals—ants—mastering their habits through methods of learning, memory, and information sharing we thought possible in only a handful of species, including ours.
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The idea for this book was seeded in conversations about novel bird behaviors with Louis Lefebvre of McGill University during research for my last book, The Genius of Birds. More than two decades ago, Lefebvre invented the first scale of intelligence for birds, based on a bird’s behavior in the wild. How inventive is the species in its natural environment? Does it make use of new things and find creative solutions to the problems it faces? Does it try new foods? These activities are indicators of what’s called behavioral flexibility, which is one fairly reliable measure of intelligence. It’s the ability to do something new—to change your behavior to address new circumstances and new challenges. Ornithological journals are full of short reports of these kinds of odd and interesting doings. Lefebvre had combed through journals of the past seventy-five years and found more than two thousand reports of these sorts of innovative behaviors in birds of different species. A prime example was the hooded crows that stole fish from ice fishermen by tugging on their lines with their beaks and walking across the ice as far as they could go, then returning for another stretch of line, stepping on it each time to make sure it didn’t slip back.


A recent, more high-tech instance of bird ingenuity popped up in 2018 when a scientist tracking western gulls with geolocators to see where they fed was puzzled to see a gull traveling at sixty miles per hour for a distance of seventy-five miles, crossing the Bay Bridge from San Francisco to Oakland and traveling along the interstates before returning by the same route to her nest. It turned out that the gull, a female breeding on the Farallon Islands west of San Francisco Bay, had hitched a ride on a garbage truck bound for an organic composting facility in the Central Valley near Modesto. At first the researcher thought the bird might have gotten trapped in the truck. But then, two days later, the same thing happened. Clearly, this gull was using its head (if not its palate—as one Bay Area news reporter quipped, “It might be the only time a San Francisco resident ever drove to Modesto for dinner”).


Scientists traditionally have little use for anecdotal evidence, demanding data that can be replicated or manipulated statistically. But a single observation by a competent and honest observer of a bird doing something exceptional can offer a rare window into a bird’s flexibility of mind. The reports are anecdotal, to be sure, but together they produce plentiful evidence of the ability of birds to solve problems or discover new and better ways to accomplish daily tasks.


The point is this: Novel or unusual behavior is often intelligent behavior.


When I asked scientists from all over the world for examples of striking bird behaviors in the wild, again and again they led me to stories of ingenuity and cleverness—smart strategies, sometimes rooted in evolutionary wisdom, but more often based in a bird’s capacity for complex cognition. That’s broadly defined as the ability to acquire, process, store, and use information in different contexts. In the past decade or so, birds have revealed their ability to solve problems using advanced cognitive skills rather than simple instinct or conditioning, learning by association. These sophisticated mental skills—such as decision-making, finding patterns, and planning for the future—are what allow birds to flexibly fine-tune their behavior in response to challenges of all kinds over their lifetimes.


Only lately has science illuminated how birds can be smart with a brain at best the size of a walnut. In 2016, a team of international scientists reported their discovery of one secret: birds pack more brain cells into a smaller space. When the team counted the number of neurons in the brains of twenty-eight different bird species ranging in size from the pint-size zebra finch to the six-foot-tall emu, they found that birds have higher neuron counts in their small brains than do mammals or even primates of similar brain size. Neurons in bird brains are much smaller, more numerous, and more densely packed than those in mammalian and primate brains. This tight arrangement of neurons makes for efficient high-speed sensory and nervous systems. In other words, say the researchers, bird brains have the potential to provide much higher cognitive clout per pound than do mammalian brains.


Moreover, says neuroscientist Suzana Herculano-Houzel, who led the research, in the brains of parrots and songbirds, most of the “extra” neurons occur in the pallium region of the forebrain, the part of the bird brain that corresponds to our cerebral cortex and is typically associated with intelligent behavior. In fact, big parrots like macaws and cockatoos, as well as corvids such as ravens and crows, have higher neuron counts in the forebrain than do monkeys with much larger brains—in some cases, twice as many neurons, with more connections between them—which explains why these birds are capable of cognitive feats comparable to those of great apes.


Birds have shown us a different way to shape an intelligent brain. Mammals use larger neurons to connect distant brain regions; birds keep their neurons small, close together, and locally connected and grow only a limited number of larger neurons to handle long-distance communication. In building powerful brains, says Herculano-Houzel, nature has two strategies: It can tinker with the number of neurons and their size, and also, it can change their distribution in different parts of the brain. In birds, nature uses both tactics—to brilliant effect.


Exploration of curious behaviors in birds is overturning some fundamental beliefs about them. Take song. Ornithologists in the Northern Hemisphere have traditionally considered complex birdsong to be an almost exclusively male trait and have tended to dismiss instances of female song as rare or atypical. In the past few years, a closer look has toppled this view. Female song is no anomaly or aberration but widespread in songbirds, especially in species that live in tropical and subtropical regions, but also in temperate regions.


Many behaviors once thought simple and straightforward are, on second glance, turning out to be far more nuanced and complex than once imagined. Mating systems, for instance. Some breeding arrangements in birds once believed to be a simple matter of monogamous pairings are in fact exceeded in complexity only by those of humans. The way some birds forage has less to do with the keen eyesight we thought was critical for food finding and more with a sophisticated hound-like nose. The apparently uncomplicated alarm calls birds make in response to threats are packed with more meaning than we ever thought possible—and fully grasped by many different species, not just the tribe of the alerting bird. Some birds, it seems, have developed a kind of universal language.


Why are these surprising insights turning up now?


For one thing, scientists are shedding biases that have blinkered research for generations. Sensory prejudices, for instance—the notion that the world we humans see, hear, and smell is the world experienced by other creatures. In fact, it’s strictly our reality, constrained by our cognitive, biological, even cultural limitations. Other animals experience other realities. The human sensory bias has sometimes blinded us to the differences in bird sensory capacities—and their diversity. But new ways of studying bird perception has helped us take a bird’s-eye view of the world, changing the way we see what they see and revealing the hidden layers of their reality—how they see unimaginable explosions of color and pattern, hear sounds inaudible to our ears, smell the shape of whole landscapes.


Then there’s geographic bias. We thought we had a handle on the bird way of doing things based on bird behavior in the Northern Hemisphere, primarily northern North America and Europe. That’s where most ornithologists were working until quite recently. A few species of ducks harvested by hunters in the north were far better studied than the myriad small-winged natives of the neotropical rainforest canopy. For decades, temperate birds set the norm: Group breeding is exceedingly rare. Migration is typical. Only males sing complex songs and mostly in the breeding season. Only songbirds can see ultraviolet light. The relationship between brood parasites and the birds they target is a neat and tidy evolutionary arms race between a single parasite and a single host.


None of this is so. Birds in temperate regions, it turns out, are often the exceptions rather than the rule. Many of their habits and behaviors are typical primarily of birds with a short breeding season and birds that migrate—a relatively new development from an evolutionary standpoint. And their way of singing—males advertising their territory for a brief period of breeding—is specialized and atypical of the bird world at large. Now that scientists are focusing more on tropical species, the northern blinders are lifting off, and a new vision of what’s usual and unusual in the bird world is beginning to emerge.


Ornithological vision has been skewed not just by the hemispheric bias of researchers but also by their gender and gender bias. Until quite recently, most ornithologists were men, and research tended to focus on what male birds were up to; the part played by female birds in the life histories of their species, from female ornamental traits to breeding systems, was often downplayed or ignored.


In 2016, at the biggest ornithology meeting ever convened in Washington, DC, a group of researchers met for a roundtable discussion of birdsong. It was led by Karan Odom and Lauryn Benedict, who with a team of international scientists had made recent discoveries that were overturning the long-held theory that complex birdsong was almost exclusively a male trait. Benedict told the story of when she was doing fieldwork as a graduate student, and she and her fellow researchers heard female birds “making strange noises, singing, and doing other cool vocal stuff we didn’t understand.” But they weren’t publishing their findings, because they thought this was just aberrant behavior in species that had already been thoroughly studied by male ornithologists.


Thanks to Odom and Benedict and women scientists like them, the world of ornithology is changing. When the pair asked the researchers assembled at the table for their observations, one example after another of female song popped up around the circle: female prothonotary warblers with unique songs they use to win mates in the early stages of courtship; female Florida scrub jays singing warble songs. Dustin Reichard, a North American researcher who called himself “a recovering female song denier,” had noticed singing in female dark-eyed juncos in his own study population.


New tools are also changing the game, among them, new technologies for observing birds in the wild, tracking their movements over short and long distances, and monitoring their behavior. Tiny backpacks loaded with special devices attached to the heads of frigate birds, for instance, revealed some surprising sleep patterns. The birds doze while in flight, usually one brain hemisphere at a time, but they also fall into whole-brain sleep—just for a few seconds at a time—a quick in-flight power nap.


Webcams and miniature video cameras are offering a close look at behaviors normally hidden or occurring at such speed they’re too quick for our eyes. The world of birds moves about ten times faster than ours, and only with high-speed video can we see some of their amazing feats: tap dancing to a beat, turning somersaults in the air, executing display moves as complex, coordinated, and beautiful as those of any gymnast.


Molecular tools, too, have sharpened our vision. DNA analysis revolutionized our understanding of bird origins and evolution—showing, for instance, that all our beloved songbirds of the Northern Hemisphere trace their origins to ancestors living in Australasia and New Guinea forty-five million to sixty-five million years ago. Molecular fingerprinting has transformed our view of bird relationships, putting to rest the myth of birds as champions of monogamy and revealing surprising alliances between birds that are not kin, just good collaborators.


Breakthroughs have also come from the study of wild cognition, the sophisticated ways birds learn and solve problems in their natural settings. Not long ago, scientists largely limited their study of bird cognition to the laboratory, where they had strict control over any testing conditions that might affect a bird’s performance—sights, sounds, smells, lighting, temperature, the presence of other birds, as well as the bird’s internal state, its hunger, and its prior experience. “In those early days, avian cognition used to be pretty much about doing something with a pigeon in a box,” says Sue Healy of the University of St. Andrews. This was—and is—a useful way of investigating what birds can learn and remember. It taught us about the impressive visual and memory capacities of pigeons, for instance: In a laboratory setting, pigeons can remember hundreds of images for longer than a year. And because of their ability to make subtle visual distinctions, they have even been trained to detect the difference between normal and cancerous tissue in mammograms—with more accuracy than a trained technician. But how do they use this ability in their day-to-day life?


While some birds like pigeons and zebra finches are naturals in the lab, unfazed by human-made environments and devices, others don’t take well to an artificial setting and don’t reveal their true capacities in an experimental setup. Test the memory of a coal or marsh tit with a touchscreen computer in a lab, and it performs miserably, holding in mind an image for at most a few minutes—whereas in the field, it can remember the locations of individual food caches for months.


In field studies on the cognition involved in nest building in birds in the wild, Healy and her colleagues have gleaned insights into the complexity of what was once considered a simple, hardwired behavior. They have discovered that blue tits know enough about the weather and its effect on their young to build different nests at different temperatures, and that the diverse kinds of nesting structures built in different whitebrowed sparrow-weaver colonies are the upshot of social learning—one bird observing and learning from another.


Healy’s research on the cognitive abilities of foraging rufous hummingbirds in the wild has revealed the astonishing memories of these tiny birds. With a brain the size of a grain of rice, they can keep a running tab of multiple aspects of their visits to flowers—which ones offer the best-quality food, how quickly they’ll refill with nectar, and when they are worth revisiting—displaying a type of memory once attributed solely to humans.


“Testing cognition in the wild is difficult,” says Healy. “There’s a reason why nearly everything we know comes from pigeons. But working with these smart species is really satisfying. It can take two years to train a pigeon; a hummingbird we can train in a day.” It’s not that field studies are better than lab studies, Healy says; they’re just different. “We can’t do in the field all of the beautiful manipulations we can do in the lab, but we can see what birds do in the open environment.”


A few kinds of birds can make and use their own tools in the lab, including vasa parrots and Goffin’s cockatoos. But do they actually do so in the wild? “A big advantage to testing birds in the field is the possibility of seeing not just what they can do,” says Healy, “but what they actually do do when faced with social and ecological challenges.”


“It’s an exciting time to be studying bird behavior,” Healy says. In one arena after another, birds are revealing the secret, sophisticated intelligence underlying their natural—and sometimes seemingly unnatural— behaviors and showing us how consistently we have underestimated what’s going on in their minds. It’s clear that birds are thinking beings, even if they’re thinking about different things, in different ways, than we humans do.


Birds are iconoclasts and rule breakers. They destroy our assumptions. They defy our neat categories and tidy unifying theories that try to explain all the mystifying variety under one big umbrella. They blow apart our beliefs about the uniqueness of our own species. Time and again we humans have claimed that we’re the only species with a particular capacity—toolmaking, reasoning, language-like communication—only to discover that birds share similar abilities. The more we learn about the range of their extraordinary behaviors, the more birds defeat our efforts to pigeonhole them, if you’ll excuse the expression.
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Chapter One



DAWN CHORUS


I once stood on the edge of a salt marsh near Kachemak Bay, watching sandhill cranes dip and bow, ruffle and strut. I had no idea what I was looking at until I consulted a handy little dictionary of crane displays and postures created by George Happ and Christy Yuncker after years of field research. The ruffle of feather tuft, the expansion of a red skin patch, the raising or lowering of the head. These are embodied words, subtle or confusing to our eye, but to the birds are clear as day, expressing emotion, conveying intent, signaling social purpose. Head and neck “craning” forward means “ready to fly,” a signal to the family. Head lifted high at right angles to erect neck, bare red skin expanded, means “on alert,” watching for potential threat. Feather tuft on top of head sleeked down: mild arousal. Crouching, spreading wings and drooping them to the ground: a rare high-intensity show of aggression, usually by a female.


Sandhill cranes intentionally paint their own feathers, using tufts of muddy grass to daub them with iron-rich red mud, possibly for camouflage or to repel insects. Other birds, such as herons, pelicans, and ibis, use so-called cosmetic coloration for sexual signaling. Perhaps the most spectacular example occurs in the endangered toki, or Japanese crested ibis, which applies to its white feathers a black, greasy secretion that oozes from its head and neck as nuptial coloration during the breeding season.


Birds are the great communicators of the animal world. They talk while they court and while they fight, while they forage and while they travel, while they stave off predators and while they raise their young. They speak with their voices, their bodies, and their feathers. They may not have the facial musculature we primates use to express ourselves, but they can powerfully communicate their inner states with head and body, with facial feathers, crests, gestures, displays of wings and tail, as sandhill cranes do.


Take a gander at the graphic chatter of the red-billed quelea of sub-Saharan Africa, a bird that nearly bowled over the researcher who discovered its unusual form of visual talk.


These birds, small members of the weaver family, are infamous for their numbers. They’re the world’s most abundant wild bird, with a billion and a half individuals in the breeding season. Massive flocks of queleas darken the sky the way passenger pigeons once blotted the sun in North America, one of nature’s fantastical spectacles. But also, so hugely destructive to agricultural crops such as millet that the queleas are known locally as “Africa’s feathered locusts.”


Less well known is the dramatic variability of their facial plumage and how they use it to communicate—to broadcast their identity and keep peace with their neighbors. Breeding males have a bright red bill enclosed by a face mask that varies from white to black, and in size from nothing at all to a very broad stripe. Surrounding the mask are colored feathers ranging in hue from red to yellow, and in size from a thumbnail patch to a huge swath of breast and belly. The combinations of pattern and color are almost endless.


The variation in quelea facial plumage is extreme by any measure, says James Dale. Scientists usually chalk up disparities in plumage color to differences in physical condition. Bright, colorful plumage is a flag of fitness, an honest indicator of quality. It’s hard work to keep feathers bright with rare pigments from the environment. Birds in better shape flaunt more brilliant hues.


When Dale began studying the bird years ago for his PhD thesis, he expected the rainbow of quelea faces would reveal a neat correlation between color and fitness. Brighter face colors, healthier bird, with a better chance of mating and reproducing. For years he struggled to find a link. It was not easy work. “The birds nest in these horrific thorn trees,” he told me, “one of those ‘wait-a-minute’ (while you disentangle yourself or you’ll shred your clothes) trees.” No matter how he diced the data, Dale could find no correlation at all between fitness and facial plumage and almost gave up on the project. He stuck with it, though, and discovered something even more interesting: The differences in quelea facial plumage are signatures of individuality for the birds, a kind of name tag that announces their identity in a swarm of strangers.


Red-billed queleas nest in crowded colonies of millions of birds because there’s safety in numbers. “In such a massive flock, chances are your chicks won’t be eaten,” says Dale—though it’s still a sort of grim lottery. Eagles haunt the breeding grounds “and will tear open a nest, eating one nestling after another like a can of cherries.” The birds don’t try to defend their nests from predators. They just breed very quickly and simultaneously, right after a heavy rainfall when the annual grasses that provide their seeds grow lushly. The males arrive at a breeding area at night, and by the next morning, the thorn trees are packed with a huge congress of queleas building their nests. A single tree may hold hundreds of nests. “They’ll start in this explosive manner, all frantically weaving their nests at the same time,” says Dale, building en masse for three days. “And it’s just this absolute noisy chaos and havoc, and then by the eighth day, all the nests are full of eggs.”


The thing about nesting in such crowded conditions—up to five million nests within a couple of kilometers—is that there’s a real danger that a random male will usurp your nest. “These are really cheeky, aggressive birds, so they’re constantly testing one another, stealing grass and stuff,” says Dale. Moreover, everything happens so fast and so synchronously, with every bird doing the same thing at the same time, that there’s no opportunity to establish boundaries and territory. “They don’t have time to sit there singing all day the way North American songbirds do,” says Dale. So the quelea form little neighborhoods surrounded by familiar birds, individuals they know will stick to their own nest and not try to steal from them. A newly arrived, unfamiliar male poses a bigger threat than a familiar neighbor going about his own nest building. It’s called the “dear enemy effect.” The birds get to know their neighbors very quickly. One quelea signals its identity to another by flashing its face, making it easy for the neighbor to quickly learn who it is. “Once that’s settled,” says Dale, “everyone can stop harassing each another and get down to the business of nest building.”


As it turns out, it’s the quelea’s bright red bill that signals quality, embedded in their colorful feathers of identity. Imagine all that information, all that messaging, contained in a bird’s face. But really, should we be surprised? Recognizing individuals is the foundation for social relationships, and queleas are highly social creatures.


Birds may prattle and rant with feathers and body poses, but far and away the most common, the most extreme, and the most complicated kind of bird babble is vocal.


In the dark hours before dawn, the Pilliga woodlands of inland New South Wales buzz, screech, whistle, ping, trill, and bark with birdsong. This is the largest surviving remnant of native forest on the western slope of the Great Dividing Range, and the warm-temperate woods of ironbark, red gum, and Pilliga box are bird rich with grey-crowned babblers, laughing kookaburras, white-winged trillers, rufous whistlers, even barking owls—birds with names that evince their songs and calls. It’s a startling racket of bird sound, but not unusual in Australia. That some of the bird world’s strangest, loudest, most extraordinary voices come from the great southern continent is no accident. As Tim Low will tell you, Australia is where birdsong began. DNA analysis has revealed that songbirds, as well as parrots and pigeons, evolved on the continent and radiated outward, spreading around the globe in successive waves. The birds that carol the dawn chorus at my home halfway around the world in central Virginia—American robins, mockingbirds, warblers, sparrows, cardinals, finches—all descend from the early passerines of Australia, and like Pilliga’s birds, they all talk at once.


The dawn chorus has always seemed to me a baffling behavior, everyone singing at the same time, louder and more energetically than at any other time of day, like a poetry slam where everyone simultaneously yells out their offerings. The chorus begins as early as four a.m. and lasts several hours until the sun rises and temperatures warm. It often begins with larger birds, such as doves, thrushes, and robins in temperate zones, and in Australia, the big Australian magpies, butcherbirds, and kookaburras. But more important than body mass is eye size. Scientists in the UK found that birds with larger eyes and greater visual capability at low light sing earlier than others—true in neotropical habitats, too. Karl Berg studied the dawn chorus in a tropical forest in Manabi, Ecuador, and learned that foraging height and eye size were the best predictors of time of first song, with big-eyed canopy-foraging species singing earlier than smaller-eyed ground-foraging species.


Why birds sing so intensely before dawn is not well understood. It may have something to do with the advantages of acoustic transmission in those dark early hours. Cooler temperatures, calmer air, less ambient noise from insects (and traffic), allow a bird’s song to travel farther, the better to stake its territory—at least in northern species—or to broadcast its presence to prospective mates. Or maybe it’s that predators are less of a threat. Or maybe the birds are up anyway, and the low light makes foraging difficult, the still air not suitable for migrating, and insects not yet out and about. So why not sing? Maybe the birds are practicing, warming up for the day. Or maybe it’s just their way of announcing, “I survived the night!”


Andrew Skeoch, an Australian wildlife sound recordist, views the dawn chorus as a communal and collective phenomenon in which individual birds negotiate and affirm their relationships while minimizing conflict. “It’s a reaffirmation of place and belonging every morning with mates, family groups, neighbors, and flocks,” he says. “By avoiding physical confrontations, the dawn chorus reduces risks and stress and conserves energy. It’s a tapestry of vocal behaviors,” he says, “and it may be the greatest evolutionary achievement of songbirds, allowing them to coexist and to become the wildly successful and diverse group they are.”


Bird songs and calls range from the odd comical cluck and rattle of the willow ptarmigan and the soft piping voice of the pardalote, barely audible, like whispered gossip, to the elfin chucklings of Leach’s storm petrels, the gongs of three-wattled and white bellbirds, the loud trumpeting of the southern screamer, the organ-like caroling of Australian magpies, and the gorgeous, haunting nocturnal solo of the pied butcherbird, which may go on for seven hours. Butcherbirds are the Sweeney Todds of the bird world. They do dastardly deeds—skewering small birds and other animals for dinner—but they sing like seraphim, sometimes in trios. So spectacular and haunting is this bird’s song that violinist and composer Hollis Taylor worked for a decade recording it and transforming it into music. In 2017, the striking composition she created incorporating her field recordings, “Taking Flight,” was performed by the Adelaide Symphony Orchestra.


Among the weirdest calls I’ve ever heard comes from the green catbird, a handsome little bird with such perfect camouflage, a mottled green and fawnish brown, that it’s more often heard than seen in its rainforest home. Its call sounds like a cross between a yowling cat and a wailing toddler. The first time I heard it, I thought, “What in the world is happening to that poor child?”


Science is just beginning to parse the complexity and meaning of bird vocalizations. Even common species such as American robins make more than twenty different types of sounds, most of which remain mysterious in purpose. The simple honk of a goose, it turns out, contains unexpected richness and intricacy; and calls that sound simple and uniform, such as those of penguins, vary in their acoustics, helping penguins recognize one another and choose mates.


The vocalizations of most songbird species differ from place to place, forming local “dialects” just like human accents, distinct and long-lasting regional and cultural differences in the structure and composition of songs. These dialects play a role in courtship—females of some species prefer males with songs that include syllables from their own song vocabulary—and also, in resolving territorial disputes, allowing birds to distinguish between local and foreign individuals and settle conflicts without fighting. The ornithologist Luis Baptista was among the first to recognize bird dialects in his studies of the white-crowned sparrow in coastal California. Called the “Henry Higgins of the bird world,” Baptista could pinpoint the geographic origin of a sparrow and its parents just by listening to its song. So localized were the accents of these birds, he said, that one could stand facing the Pacific and hear the songs of one dialect with the left ear and a different one with the right.


The voice box of birds is a structure called a syrinx, buried deep in a bird’s chest cavity. Sound emerges when the membranes of the syrinx vibrate, shifting the flow of air through the organ. The syrinx in birds varies from the bulbous resonance chambers and long looping trachea of ducks, geese, and swans—up to twenty times the expected length—which produce sound that exaggerates their body size, to the tiny pair of chambers in songbirds, controlled by delicate syringeal muscles. Some songbirds have such fine control over the multiple muscles in both sides of their syrinx that they can produce different sounds at the same time, in essence, singing a duet with themselves. This accounts for the rich caroling of the Australian magpie and the glorious fluted warbling of the wood thrush.


It was once thought that the hearing of birds was limited to a smaller frequency range than human hearing. Only lately have we learned that some birds such as the vinous-throated parrotbill and the black Jacobin hummingbird make sound in the ultrasound range, beyond human hearing, suggesting they may also be able to perceive sounds “invisible” to our ears. Birds are generally better at recognizing sound than we imagined, keenly sensitive to variations in pitch, tone, and rhythm in the sounds of their own species, which allows them to identify fellow birds not just as members of their own species, but as individuals within their flocks, even in noisy, chaotic conditions.


A fine example of birds using sounds to recognize individual members of their own flocks: the contact calls of budgerigars, which vary subtly from one bird to the next. Like queleas, budgies live in huge flocks. There was a time, in the 1950s and 1960s, when the birds were described as “so thick on power lines that the wires sagged nearly to the ground with their weight.” Their contact calls allow them to identify their mates and their flock. They can continue changing these calls as adults, modifying them to match their mates or other flock members as the birds move from one social group to another.


Budgies and other birds learn their songs and calls through a process very similar to the way we learn to speak. It’s a process of imitating and practicing called vocal learning, and it’s extremely rare in the animal world. Vocal learning in birds begins early, just as it does in humans. By the last trimester of pregnancy, a human fetus can memorize what it hears from the external world and is especially sensitive to melody in both music and language. This appears to be true for some birds, too. The embryos of certain species can hear through the shell of the egg; in response to the voice of a parent, their heart rate increases. As a defense against brood parasites, superb fairy-wrens learn special vocal passwords from their parents when they’re still in the egg. Scientists have found that at least five days before they hatch, the unborn fairy-wren chicks learn to imitate the call. Zebra finch parents can tell their young while they’re still developing in the egg that it’s hot outside. This is vital information for a growing chick. In hot climates, birds need to be able to lose heat, which is easier with a smaller body. When zebra finch parents are breeding in a hot climate, and the nest hits a temperature above 80 degrees Fahrenheit, they’ll chirp the news to their unborn chicks in the last third of the incubation period—the moment when the embryos are developing their temperature-regulation system. In response to these “hot calls,” the chicks will actually curtail their growth and emerge smaller—an adaptive advantage in the heat.


Birds cry like children, grunt like pigs, meow like cats, and sing like divas. They speak in dialects and carol in pairs and choruses. They glean all sorts of information from calls and songs—a singer’s species identity, its geographic origin, group membership, even its individual identity. And they use sound in ingenious ways—to share information, negotiate boundaries, and influence one another’s behavior.


Bell miners use their calls to create literal walls of sound that keep out other species. At the Gap Creek Reserve in southeastern Australia, the woods are full of the tinkling and twittering of scarlet honeyeaters and other small forest birds and the plaintive crees of silvereyes. But walk a little way down the Bellbird Trail through the eucalypts, and that forest chatter is replaced by a single sound, a bell-like ting-ting-ting-ting. It’s the classic call of the bell miner, a pugnacious honeyeater with a dark streak running downward from its bill, like a little frown. Once you enter this bird’s fiefdom, the avian chorus is diminished to a single chime that sounds everywhere from high in the canopy.


One bell miner is a delight to hear. And for a minute or two, a colony of forty pinging away is wondrous, as if stars could talk. But then the chorus starts to irritate, like ringing in the ears or the plink, plink, plink of a dripping faucet. Unlike North American birds, where territorial calling is seasonal, these birds start pinging at dawn and go right through to dusk every day of the year. “It’s one of the world’s most constant, pervasive animal sounds,” says Tim Low. “The miners are saying, ‘Stay out; if you come into the colony, you’ll get attacked.’”


Bell miners are aggressive defenders of their territory, known for attacking larger species such as kookaburras and pied currawongs and for completely banishing small species. Birds such as fairy-wrens and scrub-wrens that forage low in the understory, the miners will tolerate. But birds that share similar areas of the forest and similar foods, like pardalotes, are held at bay by the sound. Just beyond the boundaries of their ringing, pinging turf live normal assemblages of birds. The miners are able to suppress the numbers of competing species in their territory, which they hold for years at a time.


One small bird that coexists with the bell miner by keeping a low profile has its own notable vocal talent, used for an entirely different purpose. The eastern whipbird, a slender olive-colored bird with a white cheek patch and a cute little black crest, throws its whole body behind its voice. And what a voice. The whipbird’s dramatic call is considered such a signature sound of the rainforest that it’s used in movies for jungle scenes. The distinctive and enchanting two-note “whipcrack” call, a kind of thin whistled whoooopp capped by a sudden, loud chew, chew! is actually a duet, male and female singing in a call-and-response so precisely timed and seamlessly delivered it sounds like one bird calling. The male initiates the call, and the female responds within a fraction of a millisecond.


Why would a bird bother with such a highly choreographed saraband of sound?


There’s a female-biased sex ratio in this population—fewer male than female whipbirds—so there’s actually competition between females for males, explains Naomi Langmore, who studies bird behavior at Australian National University in Canberra. A female whipbird may use the duet to defend her exclusive position in a partnership with the male. It’s called mate guarding, and it’s an unusual strategy for female birds. But it makes sense for a female to use song to claim “ownership.” “Every time a male sings, the female has to sing, too, to say, ‘Hey, but he’s got a mate,’ so that other females don’t come in and try to steal him,” says Langmore. “And conversely, when the male answers the female song, he could be saying, ‘Hey she’s got a mate, so don’t try to steal her away.’ For a long time, it was thought the duet was produced by the male alone, so perfect is their timing.”


Other species may duet for reasons more like the bell miner’s. “There are species where the main function is territorial defense,” Langmore explains. “By coordinating really nicely, they’re saying, ‘Look we’re a formidable team, a really established pair, we can do this beautifully timed, coordinated duet, so we’ve got a long history together on this territory, and you’re not going to intrude on it.’”


Whatever its purpose, duetting in birds is a marvel. It occurs in about 16 percent of species—mainly in the tropics—and that percentage is distributed across almost half of bird families, so the practice seems to have originated multiple times. It ranges from the relatively simple, overlapping songs of stripe-headed sparrows to the intricate, tightly coordinated duets of many neotropical wren species, where male and female sing alternating song phrases, each member of a pair finetuning the timing and type of phrases it sings to match the phrases sung by its partner. These more precisely coordinated, complex duets are the closest analogue we have in the animal world to the structure of human conversation.


A typical human chat is a study in seamless give-and-take. Unwritten rules dictate that one individual speaks at a time, with little or no gap of silence and, ideally, little overlap. Think how strange it sounds when these rules are broken—say, in a radio interview, when there’s a lag time between a question posed by an interviewer and the subject’s delayed response. Long pauses between turn taking are uncomfortable. In conversation in nearly every human language, each turn lasts for around two seconds, and the typical gap between them is just two hundred milliseconds.


In the duets of canebrake wrens, the timing of male and female give-and-take is even more precise. Karla Rivera-Cáceres studies the highly coordinated duets of canebrake wrens in the forests of Costa Rica. So impeccable is their timing that canebrakes answer their mates within sixty milliseconds, around a quarter of the time it takes for a human to chat back, and with even less overlap of phrases, 2 to 7 percent, versus our 17 percent. To the uneducated ear, the multiple and varied to-and-fro phrases of a canebrake pair sound like a single bird.


Singing this kind of perfectly coordinated, delicately timed antiphonal duet presents extreme perceptual and cognitive challenges. The duets are composed of three different categories of phrases, specific to each sex. Male and female both possess a repertoire of up to twenty-five types of song phrases in each phrase category, which can be combined and repeated to form a song. Like some other duetting birds, each pair follows a strict duet “code” that’s specific to that pair, stipulating which song phrases answer each other. Moreover, to coordinate their duets, as Rivera-Cáceres discovered, the birds modify their singing tempo based on the phrase types that their partners are singing. Coordination requires both birds to pick the appropriate phrase and time it exactly right, all in a matter of milliseconds.


Happy wrens can achieve this feat in darkness, without any cues except sound. Christopher Templeton of Pacific University and his colleagues captured male happy wrens in the dry forests of western Mexico and held them in a cage in a lab overnight. Then, first thing in the morning, the team played different songs from the repertoires of the birds’ mates. “Miraculously, the male birds in the dark of their cages were able to respond to the playbacks of the very first song phrase,” says Templeton, “correctly recognizing the song phrase type sung by their mate and responding with the correct reply—all within half a second.”


Rivera-Cáceres found that the duet codes of adult male and female canebrake wrens are flexible and can change when the birds have to find a new mate. For birds entering a new pairing, there’s a steep learning curve, but eventually, the two birds create one seamless song.
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