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Praise for What an Owl Knows


‘Once again, Jennifer Ackerman has written a fascinating, fact-filled and wonderfully readable work of popular science – this time on one of the most mysterious and charismatic of all bird families: the owls.’


Stephen Moss, author of Ten Birds That Changed the World


‘Immensely enjoyable… What an Owl Knows eloquently bridges the gap between science and popular assumption to bring us the surprising (and often endearing) facts about these legendarily mysterious birds. Forget what you know, or think you know, because the truth is stranger than fiction!’


James Aldred, author of Goshawk Summer


‘Absorbing and exquisitely researched. Ackerman guides the reader around the world, carefully unpacking what it means to be an owl and examining the human relationship with these oft-misunderstood birds.’


Jonathan Slaght, author of Owls of the Eastern Ice


‘I loved it… richly detailed, wide in scope, written with precision and clarity… I won’t be able to see an owl in the same way again.’


Stephen Rutt, author of The Seafarers: A Journey Among Birds


‘A fascinating study of a captivating bird. I learnt something new on every page. Ackerman’s book is a wonderful synthesis of ethology, wonder and passion for her subject.’


James Macdonald Lockhart, author of Wild Air


‘[A] masterful survey… There’s fascinating trivia on every page, making for a revelatory glimpse into the lives of the “enigmatic” raptors. Bird lovers will be enthralled.’


Publishers Weekly


‘Always eloquent and engaging… Ackerman’s latest vivid and compelling narrative is enlivened by her own passion for owls and her excitement over discoveries in the wild that show that, for humans, owls continue to be full of surprises.’


Booklist


‘Fascinating food for thought for owl seekers and sure to please any lover of immersive treks into the lives of birds.’


Kirkus
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PREFACE
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Who Knew
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Long-eared Owl


What is it about owls that so enthralls us? They appear in the Chauvet Cave paintings of France dating to 30,000 years ago and in the hieroglyphics of ancient Egyptians, in Greek mythology and among the deities of the Ainu people of Japan, in the prints and etchings of Picasso and as couriers in the Harry Potter stories, shuttling between the realm of matter-of-fact Muggles and the magical. They inhabit our languages and are embedded in our sayings. When we’re cranky, stubborn, uncooperative, we are “owly.” If we stay up late or are active at night, we’re “night owls.” If we’re aged and sage, we’re “wise old owls.”


In some places, owls vie with penguins for popularity. In others, they’re vilified as demon spirits. Owls have this kind of duality. They’re tender and deadly, cute and brutal, ferocious and funny, sometimes even playing the mischievous clown, stealing camera equipment or snatching hats. We see something deeply familiar in them, with their round heads and big eyes, and at the same time, an intimation of a whole other kind of existence, the dark side of the one we inhabit. Most owls are nocturnal creatures that move about unseen, revealed only by their weird night hoots and cries. Their flight is velvety quiet, and their hunting skills, often deployed in pitch black, inspire awe.


In many cultures, owls are deemed half bird, half spirit, crossovers between the real and the ethereal, considered by turns symbols of knowledge and wisdom on the one hand, and bearers of bad luck and illness, even death, on the other. They’re often viewed as prophets or messengers. The Greeks believed that an owl flying over a battlefield predicted victory. In the early folklore of India, owls crop up as symbols of wisdom and prophecy. So, too, among the Navajo. The Navajo myth of Nayenezgani, the creator, reminds people that they must listen to the voice of the prophet owl if they want to know their future. The Aztecs considered owls a symbol of the underworld, and the Maya, as messengers of Xibalba, the “place of fright.” In Julius Caesar, Casca is terrified when an owl appears by day as an omen of imminent death: “The bird of night did sit, / Even at noonday upon the marketplace, / Hooting and shrieking.”


Owls exist on every continent except Antarctica and in every form in the human imagination. Yet for all this ubiquity and interest, scientists have only lately begun to puzzle out the birds in deep detail. Owls are much more difficult to find and study than other birds. They are cryptic and camouflaged, secretive and active at a time when access to field sites is challenging. But lately researchers have harnessed an array of powerful strategies and tools to study them and unpack their mysteries.


This book explores what new science has discovered about these enigmatic birds—their remarkable anatomy, biology, and behavior and the hunting skills, stealth, and sensory prowess that distinguish them from nearly all other birds. It looks at how researchers have pulled back the curtain on how owls communicate, court, and mate, how they raise their young, whether they act more from instinct or from learning, why they move from place to place or stay put to weather the seasons, and what they have to tell us about their nature—and our own. It explores new insights gleaned from studying owls in the wild and also in captivity, birds kept “in the hand,” most often because they’ve been injured. Specialists who live and work with owls in intimate partner relationships are learning things one can learn only up close, one on one with an owl. They’re advancing the science of caring for these birds, and in return, the owls they heal are helping to educate the public and revealing some of the deepest mysteries about their communication, their individuality and personality, their emotions and intelligence.


In analyzing the apparently “simple” hoots and calls of owls, for instance, researchers have found that their vocalizations follow complex rules that allow the birds to express not only their needs and desires but highly specific information about their individual identity, and their sex, size, weight, and state of mind. Some owls sing duets. Others duel with their voices. Owls can recognize one another by voice alone. Their faces are expressive, too. They may seem to wear the same bland meditative visage, imperturbable as the moon, but their appearance can change along with their feelings—a fascinating window on their minds, if you know how to read it.


Some owls migrate but not like other birds, and not in predictable patterns. Some owls cache or hoard their prey in special larders. Some decorate their nests. Burrowing Owls* live in underground burrows, sometimes alongside prairie dogs, and when threatened, will hiss like a cornered rattlesnake. They festoon their nests with corncobs, bison dung, shreds of fabric, even pieces of potato. Long-eared Owls roost in huge colonies, which, like the colonies of Cliff Swallows, may act as information centers. Scientists studying barn owls have discovered that the baby owls sleep like baby humans, spending more time in REM (or dream) sleep than adult owls. Why? Can owls help us determine the role of REM sleep in brain development in both birds and humans? Do owls talk in their sleep?


Most owls are socially monogamous, pairing up to breed, but research suggests they’re also genetically monogamous—unlikely to engage in extra-pair copulations—highly unusual in the bird world. This may be so, but are they as loyal to their mates as we imagine?


Owls are known as “wolves of the sky” for more good reasons than ever. Fierce hunters, they take all kinds of prey, from mice and birds to opossums and small deer, and even other owls. But they also occasionally scavenge, everything from porcupines to crocodiles and Bowhead Whales. Elf Owls dine on scorpions—only after they remove the venomous stingers—and, like other owls, get most of the water they need from their prey. Stygian Owls, which prey primarily on birds, have figured out how to find a whole night’s feast in a single swoop. According to Brazilian ornithologist José Carlos Motta-Junior, the owls use the noises of gregarious group-roosting birds like Blue-Black Grass-quits to zero in on them and then, one by one, take the whole assembly. “I found pellets with the remains of five or more grassquits, my record being a pellet with eleven!”


Groundbreaking work on owl senses is shedding light on the superpowers that allow these birds to find their prey at night—the strange features of their superb night vision and hearing, their extraordinary ability to locate noises, their near-soundless flight—adaptations that make owls a pinnacle not just of the food chain but of evolution itself. Owls may have lost some ability to distinguish color over evolutionary time, but they have exquisite sensitivity to light and movement. They can see ultraviolet light, too, with equipment that differs dramatically from most other birds. Better understanding of owl ears, described as the “Ferraris of sound sensitivity,” has shifted our view of their superhuman hearing and even shaped hearing tests for babies. Scientists have parsed the unexpected ways a Great Gray Owl performs a stunning feat in winter—catching voles hidden deep beneath snow by sound alone. A new view of the way owls process sound has also yielded news: some of the sounds owls perceive are processed in the visual center of their brains, so they may actually get an optical picture of a sound—a mouse’s rustle flashing like a beacon in the forest dark. And here’s a discovery to boggle the mind: an owl’s brain uses maths to pinpoint its prey. Who knew.


To my mind, these findings don’t diminish the wonder of owls, they intensify it.


An owl is an owl is an owl.


Not so. Owls vary dramatically from species to species and even from individual to individual within a species. It’s one of the reasons I wanted to write about this order of birds—to explore the idiosyncrasies of different kinds of owls and what has been discovered about their evolution, species adaptations, and individual natures.


So many of the generalizations we’ve learned about owls don’t hold true for all species. Not all owls are nocturnal. Not all fly quietly. Not all have asymmetrical ears. Not all mate for life. Not all roost in forest trees. Some owls roost in caves, like the Australian Masked Owl of the Nullarbor Plain, others on the ground or beneath it, like Burrowing Owls. I saw my first Powerful Owl—a rapacious hunter and the only Australian bird able to carry more than its body weight in prey—perched in an urban tree in the middle of Sydney. Some owls, like the Spectacled Owl, summon visions of deep rainforests. Others, like the Snowy Owl or the Boreal Owl, conjure icy northern landscapes. Why are Snowy Owls white? It’s not as simple as it seems.


Owls are not only cryptic, guarded, and secretive, they’re also dissidents and iconoclasts, rule breakers. We think of owls as solitary, for instance, but a few species congregate—like those Long-eared Owls that roost in big colonies. In tropical regions, owls may form communities with up to seven different species living together. The Mottled Owl of Central and South America has been known to hold meetings of several individuals during the night—a true parliament of owls—for a still mysterious purpose.


Owls may be known for their nocturnal way of life, but only about a third of owl species hunt solely at night. Others hunt at dusk. Great Gray Owls are mainly nocturnal but hunt in the daytime during the breeding season, when they must feed their young. Other species, like Northern Hawk-Owls and Northern Pygmy Owls, hunt in the day all year round. If you’re lucky, you might see a Northern Hawk-Owl hunting by sight in the openings of boreal forests in the far north, spotting its prey up to a half mile away, then swooping down from a tree perch or even hovering like a kestrel to snatch up a small bird or shrew.


Northern Pygmy Owls are renegades in another way as well. Most owls lay their eggs over the course of several days, and their chicks hatch at different times. Northern Pygmy Owls, it seems, buck convention, hatching their chicks all at once.


              


Owls set my head a-whirr with questions. Why do they wield such a hold on the human imagination? They have a reputation for wisdom, but are they smart? Do they act by instinct alone, or are they curious and inventive? Do they have feelings and emotions? Why do an owl’s eyes, alone in the bird world, face the same way ours do? What made the early ancestors of owls cross the boundary into night? And why do some owls hunt during the day? Owls live all around the globe, but there are hot spots of owl diversity—in southeastern Arizona and western Mexico, southern Asia, southeastern Brazil. What draws so many species to these places? How are owls adapting to shifts in their habitat and global climate?


Throughout this book you’ll find discoveries that answer these questions and pose others. You’ll find the insights and observations of vets and educators familiar with the intimate lives and habits of owls, ethnoecologists exploring the deep hold of these birds on our psyche, and biologists and ecologists investigating their importance in the natural world and how we can best preserve them. You’ll also find portraits of people obsessed with owls, some famous—such as Florence Nightingale, Teddy Roosevelt, Pablo Picasso—and some not, like the librarian at the Metropolitan Museum of Art who collects owl images from throughout history and wears a particularly beautiful one on her body. You’ll encounter citizen scientists who have boosted owl research, “ordinary” people not trained as researchers but contributing in brilliant ways to our knowledge of owls. One Dutch musician uses her finely tuned musical ear to listen for individuality, infidelity, and divorce among Eurasian Eagle Owls. A heart surgeon turns his intense focus to the intimate conversation between pairs of Northern Pygmy Owls, what he calls “soft talk,” to understand their courtship and pairing. An emergency room nurse bands migrating Northern Saw-whet Owls through the night, providing balm for the trauma of her job and hard data on the movements of these elusive little owls—once thought rare, now recognized as surprisingly common in large part because of volunteers like her.


And, of course, you’ll meet the scientists and researchers who have devoted their lives to understanding these birds. When I asked David Johnson, who has studied owls for well over forty years and directs the Global Owl Project, why he loves owls, he told me, “I didn’t choose them. They chose me.” Good thing they did. Johnson and his team of 450-plus researchers from around the world have been working together for the past two decades to conserve all the planet’s owl species.


But the real heroes of this book are the owls themselves. For millennia we have looked to these birds as messengers and signs. What are they telling us now?


“If anyone knows anything about anything,” says Winnie-the-Pooh, “it’s Owl who knows something about something.” Owls have truths to tell us, from afar—from their perches and nests deep in old-growth forests, deserts, the Arctic—and from up close, in the hands of vets, rehabbers, researchers, and educators. We would be wise to listen.





* In general, common names of species are capitalized in this book (e.g., Long-eared Owl, Eastern Screech Owl, Osprey). However, if there is more than one species in a genus, the term that applies to the group as a whole is not capitalized (e.g., barn owls, screech owls, kingfishers).




What an
Owl Knows





One



[image: image]


Making Sense of Owls


UNPACKING THE MYSTERIES


Owls are probably the most distinctive order of birds in the world, with their upright bodies, big round heads, and enormous front-facing eyes—hard to mistake for any other creature. Even a young child has little trouble identifying them. The same is true for a range of species, including other birds—chickadees and titmice, ravens and crows—which can spot the shape of an owl instantly and single it out as an enemy. But beyond the basics of that tell-tale form, what makes an owl an owl? And how did these extraordinary birds get to be the way they are?


Through research on owls past and present, scientists are tracing these birds back to their earliest beginnings to make sense of their evolution and their family tree. Owls first appeared on earth during the Paleocene epoch, some fifty-five million to sixty-five million years ago. Tens of millions of years later, they split into two families, Tytonidae (barn owls) and Strigidae (all other owls). Like all birds, they initially arose from a group of small, mostly predatory, running dinosaurs that were coexisting with other, larger dinosaurs sixty-six million years ago. That all changed when an enormous asteroid struck earth, triggering the mass extinction that killed off most of the big land-based dinosaurs. A few of the bird ancestors survived, including the forerunners of today’s owls and all other living bird species.


As a group, owls were initially thought to be related to falcons and hawks because they shared a hunting lifestyle like these raptors. Later, they were lumped with nocturnal birds such as nightjars on account of their big eyes and camouflaged plumage. But new research shows that owls are most closely related not to falcons or nightjars but to a group of day-active birds that includes toucans, trogons, hoopoes, horn-bills, woodpeckers, kingfishers, and bee-eaters. Owls probably diverged from this sister group during the Paleocene, after most of the dinosaurs died off and small mammals diversified. Some of those little mammals took to night niches, and owls adapted, evolving a suite of traits to take advantage of the nocturnal feast. Now most owls share an array of remarkable features that distinguish them from other birds and give them a unique ability to hunt at night, including retinas rich in cells that provide good vision in dim light, superior hearing, and soft, camouflaged feathers tailored for quiet flight. Of the 11,000 or so species of birds alive today, only 3 percent have these sorts of adaptations that allow for stalking prey in the dark.


Since their first appearance on the planet, about a hundred owl species have come and gone, leaving fossil traces of their existence, including Primoptynx, a peculiar owl that soared across Wyoming skies fifty-five million years ago and hunted more like a hawk than an owl, and the Andros Island Barn Owl, a full three feet tall, which terrorized Pleistocene mammals. One extinct owl that vanished from the Indian Ocean island of Rodrigues relatively recently, in the eighteenth century, had a smaller brain than most present-day owls but a well-developed olfactory sense, suggesting it may have used its nose more for hunting and perhaps even scavenging.


Some 260 species of owls exist today, and that number is growing. They live in every kind of habitat on almost every continent—from desert and grassland to tropical forest, mountain slopes, the snowy tundra of the Arctic—and they range widely in size, appearance, and behavior, from the diminutive Elf Owl, a little nugget of a bird, impish, troll-like, about the size of a small pine cone and the weight of eight stacked nickels, to the massive Eurasian Eagle Owl, which can take a young deer; from the delicate Northern Saw-whet Owl that “flies like a big soft moth,” as Mary Oliver wrote, to the comical, slim-legged Burrowing Owl, with its bobbing salute. There are Chocolate Boobooks and Bare-legged Owls, Powerful Owls and Fearful Owls (named for their bloodcurdling, humanlike scream repeated every ten seconds), White-chinned Owls and Tawny-browed Owls, Vermiculated Screech Owls and Verreaux’s Eagle Owls, Africa’s biggest, with its startling pink eyelids. Some owls, like the ubiquitous barn owls that occur in multiple forms worldwide, carry a raft of common names reflective of their mythic power: demon owl, ghost owl, death owl, night owl, church owl, cave owl, stone owl, hobgoblin owl, dobby owl, monkey-faced owl, silver owl, and golden owl.


Much to the amazement of researchers, new owl species are still turning up, including an owl that stunned scientists when it was discovered high in the Andean mountains of northern Peru. The Long-whiskered Owlet, a tiny, bizarre owl—one of the rarest birds in the world—with long wispy facial whiskers and stubby wings, is so different from other owls that scientists put it in its own genus, Xenoglaux, which means “strange owl” in Greek. It sings a rapid song described as “low, gruff, muffled whOOo or hurr notes” and is found only in high forests between two rivers in the Andes. In 2022, scientists discovered a new species of scops owl on the island of Príncipe, off the west coast of Africa, named Otus bikegila for the park ranger who was instrumental in bringing it to light. Because some owls live in isolated regions like these, in tropical rainforests and on mountains and islands where populations separated geographically can diverge genetically, the number of species may continue to climb.


[image: image]


Long-whiskered Owlet


Also boosting the species count and shifting the owl family tree is a deeper understanding of already recognized owl species. By closely examining the body structures, vocalizations, and DNA of known owl species, scientists are finding sufficient differences between populations to split one species into two or more.


Take barn owls. The oldest lineage of owls, barn owls probably first arose in Australia or Africa, spread through the Old World, and now live on nearly every continent. Because they look alike over their entire range, they were once classified as a single species. But owls are showing us that appearances can be deceiving. DNA studies have revealed that Tytonidae, the scientific name for barn owls, is in fact a rich complex of at least three species, with a total of some twenty-nine subspecies. And there may be others existing in remote places that haven’t yet been recognized. Likewise, researchers recently used genetics to tease apart two new screech owl species from Brazil that had been grouped with other South American species: the Alagoas Screech Owl of the Atlantic rainforest, and the Xingu Screech Owl found in the Amazon. Both owls are threatened by deforestation and are at risk of extinction.


Along with new species, a flock of new insights on the nature of owls has flowed from laboratories and field studies around the world in the past decade or so, shedding light on a profusion of owl mysteries. Why are these discoveries emerging now? How are scientists making sense of the hidden lives and habits of these inscrutable birds?


For one thing, there are innovative new tools for studying the evolution, anatomy, and biology of owls and for finding them in the wild, tracking their movements, and monitoring their behavior. Cutting-edge imaging technology such as X-ray computed tomography (CT) scanning allows researchers to see inside the bodies of living owls, visualizing the anatomical structures that relate directly to behavior, and to peer through rock to see into fossils. DNA analysis is revealing relationships in the owl tree of life, challenging old concepts about who is related to whom and how closely. New “eyes” in the field—infrared cameras and other night vision equipment, radio tagging, and drones over areas as remote as the snowy landscapes of Siberia—are advancing new discoveries about owl behavior or confirming older observations by banders and biologists who have been in the field for decades. Satellite telemetry is illuminating the movements of owls over short and long distances. Tiny satellite transmitters packed onto the backs of Snowy Owls, for instance, are revealing wondrous new insights on their mysterious movements, such as the puzzling northward journeys of some of these iconic birds in the dead of winter.


Nest cams are offering a look at intimate owl interactions at the nest that would otherwise be impossible to observe: the feeding of mates and young, for instance, and the squabbling between siblings. “Nest cams tell all,” says ornithologist Rob Bierregaard, who studies Barred Owls. “They offer the best picture of what’s for dinner—flying squirrels, cardinals, salamanders, fish, crayfish, big insects—and how the feeding goes. You can see the male handing over food to the female to feed the young. I’ve seen males stash mice on branches and possum, too, delivering it piece by piece.” Nest cams expose the sometimes nasty, sometimes charitable dynamics between siblings. Chicks in a brood can be selfish and competitive, to the point of siblicide. But some owlets display a remarkable form of altruism rare in the animal world. Nestling barn owls, for instance, are known to give food over to their younger siblings, on average twice per night.


Biologist Dave Oleyar pursued his master’s research in the late 1990s and says he wishes he had had today’s technology back then. “It’s amazing what we can do now,” he says. “Running these nest cams 24-7 and documenting prey deliveries to the nest, what the parents are bringing in and how often, we can gather a huge amount of data about their foraging patterns. Before we had these ‘eyes’ in the field, the logistical challenges of studying nestling growth, development, and interactions were overwhelming and limiting.”


Listening to owls remotely with sophisticated new audio recording devices has been a boon to owl research, helping scientists understand the interplay of different owl species without disturbing them. With acoustic monitoring, for instance, researchers are sorting out the dynamics between Barred Owls and endangered California Spotted Owls of the Sierra Nevada. In placing audio recorders in close to a thousand locations across 2,300 square miles of mountainous terrain to collect owl calls, they have discovered completely unexpected interactions between the aggressive Barred Owls, on the one hand, and the smaller, but still surprisingly feisty spotted owls, on the other—with significant implications for conservation.


Another unusual new method for surveying and monitoring owls is distinctly less high tech and more nose heavy. Researchers are harnessing the olfactory powers of dogs to locate elusive owl species in places as far-flung as Tasmania and the Pacific Northwest. Specially trained “sniffer” dogs snuffle the pellets, those misshapen cigars made of leftover bits of undigested fur and bone, which owls eject onto the ground beneath their roosts and nests. The pellets are hard to spot, but they emit odors so the dogs can easily sniff them out, leading a researcher straight to the spots where the owls hang out.


Many breakthroughs have also come from more traditional ways of studying owls—trapping, measuring, and banding them—and monitoring the birds over long periods of time. Long-term study of owls in the wild is slow, hard work in all weathers, season after season, year after year, but it’s yielding vital new windows on breeding behavior and population trends. Decades-long studies of Long-eared Owls, Burrowing Owls, Snowy Owls, and Tawny Owls are revealing how owls are responding to habitat loss and climate change, pointing us toward avenues for conservation, not just of owls but of whole ecosystems.


Making sense of owls means witnessing them in the wild, in their natural habitat. But while owls may be easy to recognize, they’re not easy to see, even for the experts. They often hide right under our noses in the day, camouflaged against the bark of trees or tucked into hollows, and in the night, sail off into the darkness, unobserved. “Finding owls is hard,” says David Lindo, a naturalist, photographer, and highly experienced bird guide known as the Urban Birder, who is forever on the lookout for birds. “It’s often a question of diligence. You have to commit yourself to it. You have to try and work out where they are and then religiously search the trees, look for pellets and splashback [the feces of owls, also known as whitewash].”


This is why the sophisticated new tools for owl detection and monitoring are so vital. But even with these powerful technologies, locating owls in the wild is still often a maddening and elusive treasure hunt. As Sergio Cordoba Cordoba, an ornithologist studying neotropical owls, told me, “It can be really frustrating. Technology is a great ally, infrared cameras and telemetry, but we often still rely on sounds. Trying to find an owl you hear singing is like being an explorer of old times. You try to follow the sound, walk or crawl to get nearer without making any noise (almost impossible with dry leaves on the forest floor), and when you think you are near enough, switch on the flashlight and see who is singing. Most times, I flush the owner and never find out who it is!”
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Camouflaged Eastern Screech Owl


Researchers and birdwatchers often attract owls with “playback,” using audio recordings of owl territorial or mating calls to draw them in. “A guide may play the call of a particular species, like a screech owl,” as Lindo explains, “and then five minutes later, one pops up in the tree, you flash a torch, take a picture, and then it’s gone.” I had the thrill of seeing a family of Striped Owls and two species of neotropical screech owls in southeastern Brazil using this method. It’s an important tool for researchers. But as Lindo says, for the casual birdwatcher, “it’s a bit of a cheat” and can disrupt the owls’ natural behaviors.


Nothing beats a chance encounter, happening across an owl in the wild. People who understand the privilege of stillness and just sit, look, and listen—like owls themselves—sometimes get lucky. One of Lindo’s most memorable owl moments came about this way. Some years ago, he was leading a bird tour in Helsinki, Finland. He had a day to himself, so he borrowed a bike from the hotel. “I noticed that there was a green area of woods near to me on an island,” he told me. “So I cycled across a bridge to the island. I remember putting my bike down and just sitting in the forest. As I sat there, a Great Tit came really close to me. It landed on my cap, and then darted back up to the tree. It did this a couple of times, which puzzled me. Then I noticed something swoop across the clearing in front of me. It was a young Long-eared Owl, and it was hunting, totally unaware of me. I just sat there and watched it for maybe forty minutes, flying around, sometimes stopping very close to me. I kept stock-still. I was camouflaged by the trees, and it didn’t notice me at all. That was an amazing moment.”


Jennifer Hartman, who spent years studying Northern Spotted Owls, describes sitting silently and observing the endangered birds one on one for up to eighteen hours at a time. “I didn’t think a person could spend time with a wild owl that way and not have them be stressed out or fly away,” she says. “Sometimes they would fall asleep while I was there. I saw owls drop to the forest floor and sip water from a pool. I saw them wake up from a nap and flutter down to the forest floor and spread their wings out in a patch of sunlight—maybe to drop mites from their feathers or let ants up onto their feathers to eat the mites. Once I watched a hummingbird dive-bomb a female owl who was sleeping. And she woke up and was like, ‘What the heck? I’m not doing anything!’


“And the sounds they made were extraordinary, too,” she recalls. “When a goshawk flew by, the male would make this low call that I hadn’t heard ever before, and it was his alert to the female, ‘Stay low, hunker down, don’t move.’ I was learning all these different things about them that I couldn’t have learned in a book. It was just this very intimate, very quiet, almost otherworldly experience, and it changed my life.”


Owls change lives, and the effort to make sense of them shapes how we experience the world, heightens our wonder.


I saw this clearly one spring day in a gully dense with hawthorn and Chokecherry trees in western Montana. I held a female Long-eared Owl caught in the wild, my palm curled around her feet, her talons tucked between my fingers. Owl expert Denver Holt was at my side, guiding her release. “Watch closely when she goes,” he whispered. It had taken us all morning and a good part of the afternoon to trap her in the mist nets. She was a big bird, mature, wary, not easily captured, with strong legs and feathers as soft as rabbit fur.


Earlier I had spotted her through my binoculars when she was roosting, lying low as owls often do in the day. At first, I couldn’t grasp what I was looking at, a thin, dark mass in the tangled branches of a hawthorn tree that seemed to vanish every time I looked away and then looked back. There and not there. I thought my eyes were playing tricks on me. She looked less like an owl and more like a broken branch, utterly still, upright, and rigid, stretched vertically with her girth so contracted she appeared perfectly cylindrical, very thin and very tall. Her long ear tufts that give her kind its name were fully extended, tight and parallel, a way of disrupting that telltale owl contour so she blended seamlessly with the branches of her roost. She was a warm grayish brown with a mottled mix of horizontal and vertical streaks just like tree bark. If it hadn’t been for her eyes, a flaming yellow, I wouldn’t have believed my own.


We had had to work hard to trap her, moving in from several different angles multiple times to flush her into the nets. When we finally did, and I held her, she locked eyes with me in a catlike stare. Now she was measured and weighed, banded, and ready for release. I crouched low in the tunnel of alders and pointed her toward a narrow opening through the thick snarly branches, cocked my wrist a little, and then opened my fingers. She lifted off without a sound, spread her wings, and with slow, even beats, navigated through the narrow opening without so much as a whoosh, and vanished again into the dark thicket.


Holt has experienced thousands of such moments with owls. For me, it was an adventure, bright, intense, deeply affecting. That owl seemed like a messenger from another time and place, like starlight. Being near her somehow made me feel smaller in my body and bigger in my soul.


I asked Holt why he has devoted the better part of his life to studying these elusive creatures. Because of this, he said, gesturing at her empty path. Because they’re so beautifully adapted to their world, so quiet, invisible, cryptic not just in coloring but in sound, deft in the dark, superb hunters—traits that have evolved over millions of years. “And,” he said, “because they’re still so full of surprises.”





Two
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What It’s Like to Be an Owl


INGENIOUS ADAPTATIONS


WOLVES OF THE SKY


Soft twilight fading to dark in the bushland south of Sydney, Australia. Spring settles into a quiet night sky. Along the limbs of a fig tree, a Brushtail Possum trundles along, stops, gets busy with a ripe fig clutched hard between its little handlike paws. The possum is a big marsupial, about the size of a cat, with a pointy snout, pin nose, big ears, and a bushy black tail. The fruit is ripe, delicious, and worth pausing to finish off in the near dark. Suddenly, seemingly out of nowhere, a flurry of wings, then piercing talons, a steely grip. A loud squeal, a flailing struggle, a fatal bite in the neck. From the possum’s perspective, it’s over. The creature is consumed on the spot, headfirst.


This is the tidy work of a Powerful Owl, Australia’s largest owl and a masterful predator. That word predator “is baggy with misuse,” writes author J. A. Baker. “All birds eat living flesh at some time in their lives. Consider the cold-eyed thrush, that springy carnivore of lawns, worm stabber, basher to death of snails.” Baker is right, of course. But owls are something else, pure hunters, ruthless, often gruesome in their eating habits. The Powerful Owl I saw was perched at the top of a eucalyptus tree in the botanic gardens at the heart of Sydney. Beneath the tree was a creamy smattering of whitewash and a large gray finger of pellet stuffed with fur and bone, likely all that remained of a possum or fruit bat. An owl like this will eat an astounding 250 to 350 possums a year, nearly one a day.
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Powerful Owl with possum


How it handles its food is a marvel itself. Possums it will often quickly disembowel in less than twenty seconds before downing the rest of the meal in large pieces. Possums are plant eaters; the owl has no use for all that vegetation and may not be able to digest it. Smaller prey it will swallow whole. As with all owls, the indigestible parts—fur, bones, feathers, claws—are sequestered in the stomach and compressed into a pellet. The pellet remains there for hours until the owl regurgitates it, pushing it back up the esophagus and into the mouth for ejection.
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Burrowing Owl ejecting a pellet


This remarkable ability to move indigestible food up and out, against the usual direction, is called “antiperistalsis.” Pterosaurs, those flying predators of the dinosaur era, could do it, too. The effort can be quite strenuous, which is why owls sometimes look as if they’re wincing when they cough up a pellet. But it’s an essential part of the digestive process: because the pellet blocks part of the digestive tract, an owl usually can’t eat again until it’s expelled.


Owls hunt and eat all kinds of animals. Some species are specialists, such as fish owls, which are almost exclusively piscivores, and Flammulated Owls, which eat mainly insects. Some, like Short-eared Owls and barn owls, favor voles and other small-rodent prey. But many owls are generalists and will hunt everything from spiders, frogs, salamanders, and mice to birds and occasionally bats. Some species, like the Ferruginous Pygmy Owl, are lightning predators, so swift and agile they can snatch a hummingbird on the wing while it’s probing a flower. The Northern Hawk-Owl perches and pounces. Short-eared Owls course back and forth low over an open field or grassland, systematically quartering the ground to detect voles, mice, and other small mammals. Undaunted by big prey, the Great Horned Owl is known to take woodchucks, rabbits, even domestic cats, and won’t turn its nose up at skunks. As for birds, it will pluck up ducks from the water at night, and no goose is too big for it to tackle. Other owls are fair game, too—Long-eared and Barred and all the little forest owls—which makes the Great Horned Owl a superpredator, a predator that eats other predators.


Even Snowy Owls, which are renowned for their focus on the little Arctic rodents known as lemmings, turn out to be catholic in their appetites. You can tell a lot about what a raptor eats from its feet. “You look at the feet of a true small-mammal specialist, like a Rough-legged Hawk, these tiny little delicate feet,” says ornithologist Scott Weidensaul. “And then you look at a Snowy Owl, which has these massively powerful feet. That is not a lemming specialist. This is an ‘anything-I-can-shove-down-my-throat’ specialist,” including a sizable duck like an Eider or even a decomposing bottlenose dolphin.


For a long time, scientists thought owls didn’t scavenge—and if they did, it was a fluke. But lately camera traps have caught owls helping themselves vulturelike to carrion of all kinds—Eurasian Eagle Owls feeding on deer and sheep, a Great Gray Owl feasting on an ungulate killed by wolves, a Long-eared Owl in Italy helping himself to four dead Crested Porcupines, a Snowy Owl gorging on a Bowhead Whale carcass in the Arctic, and a Brown Fish Owl dining on a crocodile corpse.


But owls take the lion’s share of their prey live, and it’s not easy. Most predators fail to capture their prey more often than they succeed. Possums and lemmings and voles don’t just hang there on a vine waiting to be eaten. They hide or try to get away or even fight back. A Brushtail Possum may stand on its hind limbs, forepaws close to its chest, growl, and then charge. Sometimes birds fight back en masse, mobbing and harassing owls until they give up their perch.


One testament to the hunting prowess of owls is their caching of surplus prey. Owls routinely cache, or hide, excess food in a nest, tree hole, or forked branch as a way of holding on to a glut of prey for later consumption. Caching most often occurs when female or young are satiated, and the male hides the leftovers. Owls sometimes kill more than they can initially eat when prey becomes easily available—like a sleeping cluster of Blue-Black Grassquits. Little Owls will return to a songbird nest again and again until all the young are taken. Northern Saw-whet Owls sometimes behead their prey, mostly mice and small birds, caching the body for future consumption. Pygmy owls in Norway have been known to stockpile as many as a hundred items (mostly small mammals) in a single larder to get through harsh winters.


In some ways, owls hunt like other raptors, pursuing their prey with strong talons and sharp beak. They have powerful muscles in their legs and feet and big talons, the better to seize and kill prey. We think of owls as short legged because they tuck in their legs at rest and in flight. But most have long, well-muscled legs, up to half the length of their bodies, with strong bones, especially in their feet. Just before contact with their quarry, they thrust their powerful feet forward to strike, killing their prey with the force of the impact and crushing talons. One recent study showed that an owl weighing less than a pound pouncing on a mouse can exert force equivalent to 150 times the weight of its prey. Sometimes, with bigger prey, an owl will kill by biting the neck with that sharp beak, or exerting a prolonged, suffocating squeeze with its feet. Owls lock on to their target with maximum power using two ingenious foot adaptations. They have four toes, three of which face forward in flight and sometimes in perching. But when owls need to grasp their prey, a special flexible joint allows them to swivel one rear toe forward to give them an extra powerful X grip. They can hold that grip without tiring thanks to a system of tendons in their feet that keeps the toes locked around prey without the exertion of muscles so they don’t have to put energy into holding it. This also benefits owls that capture prey “blindly,” beneath snow or leaves or in the complete dark, allowing them to lock on tight to their target even if they can’t see or judge its exact size or shape.


Hunting is challenging for any raptor. But hunting at night? It’s this power to find and take prey in the dark that’s so unique to owls.


ALL EARS


I once had the chance to meet a Great Gray Owl up close. Percy was the male in a resident pair of Great Grays at the Skansen Open-Air Museum in Stockholm, Sweden. The zookeeper let me into the spacious aviary planted with trees and boulders and told me to stand quietly by a railing. At first the big bird stayed in a far corner of the enclosure. I could barely make him out against the tree bark, and even in this enclosed space, his partner was invisible. But when the zoo-keeper brought out a bowl of frozen mice, Percy launched, and with slow, quiet wingbeats, flew over to the railing and landed soundlessly just two or three feet from me. He looked enormous, and his massive head turned toward me until the whole round dish of his humanlike face hit me square. He was so close I could see his pupils, the dark holes in the centers of his eyes—marigold in the dark gray of his facial disk. When the zookeeper dipped his hand in the bowl, those eyes seemed to widen, and his head swiveled back to the bowl. The zoo-keeper gave him a frozen mouse, which he wolfed down. Then another, and another, swallowing each of them whole.


Great Gray Owls don’t usually get their meals dished up like this in broad daylight. They rely on their skills as canny night hunters. A few other kinds of birds, like nightjars, potoos, and frogmouths, hunt large flying insects in night skies. But no other bird hunts mammals and other birds at night the way owls do.


Some years ago, two field naturalists in Canada watching Great Gray Owls hunting on dark winter nights noted how they would move from perch to perch until they reached a spot where they seemed to sense something beneath the snow.


“The bird would cease all scanning and would peer down at a sharp angle,” the naturalists wrote. “It appeared almost hypnotized by the spot below and was very difficult to distract. . . . Although we were often observing from 10 to 20 feet away, very rarely did we see anything . . . yet the owls would almost invariably capture prey upon plunging into what appeared as bare snow.”


Pinpointing invisible prey? What sort of magical power is that?


Roger Payne was the first to show that barn owls can hunt their prey in complete darkness using only sound. Payne is better known for his discovery of songs in Humpback Whales. But before he went to whales, he conducted a set of brilliant studies on barn owls, exploring the precision of their strikes and the exact sensory cues they use to locate their prey. In one experiment, Payne blocked all light from a room so it was pitch black, and placed an owl on a perch in a corner. He covered the floor with leaves and then dragged a mouse-size wad of crumpled paper through the leaves. The owl tried to strike the rustling paper. The bird wasn’t using sight or smell or body heat in targeting its prey. “The paper wad and the leaves through which it was dragged were at the same temperature,” wrote Payne. “Therefore, the owl could not have located it by any infra-red contrast with its surroundings. The paper wad put out no mouse-like odour, so homing on scent would be of no value. Because the lights were out, the owl could not see the wad. . . . The only possibility left, as I see it, is that the owl was orienting acoustically to the sounds.”


Just to be sure, Payne tried blocking the owl’s ear with a small cotton plug, first one ear, then the other. He let a mouse loose to scurry in the leaves. “In both cases the owl flew, in darkness, directly towards the mouse but landed about eighteen inches short of it,” wrote Payne. “After each trial the cotton was removed, and the owl was allowed to try in total darkness to catch the same mouse it had just missed. In both cases the owl then struck successfully.”


Payne also filmed owls targeting prey on the wing in complete darkness. The results were mind-boggling. When a mouse shifted direction, the owl would twirl its head toward the creature and adjust its attack midflight.


How in the world does a bird do this?


With a head designed for listening, like Percy’s. The flat, gray facial disk of a Great Gray Owl is like one huge external ear, a feathered satellite dish for collecting sound. Not all owls have the big, pronounced facial disks of Great Grays, Boreal Owls, and barn owls. It’s smaller in owls that rely less on sound for hunting—Great Horned Owls, Little Owls, pygmy owls. And in some species, like fish owls, it’s dramatically reduced. This makes sense. Streams are noisy, water is noisy, and sound reflects off the air-water surface. So, presumably, a hunting owl can’t hear a fish. But fish owl expert Jonathan Slaght thinks the birds may be using sound more than we think. He showed me a photo of a Blakiston’s Fish Owl on a riverbank in which the bird “really looks like it’s using its facial disk,” he says. “So I think these ‘owly’ features are diminished but not gone.”


The facial disk in owls that hunt primarily by sound is outlined with a ruff, or ring of stiff interlocking feathers that capture sound waves and channel them toward the ears, like people cupping their hands around their ears. Feathers in the back of the disk direct high-pitched sounds toward the ears, so the owl hears less noise from its surroundings and can focus on prey cues. “The diversity of feathers on a Great Gray Owl’s facial disk is just phenomenal,” says Jim Duncan, an expert on the species. “Seven or eight different kinds. The ones you see are very loose and filamentous, and sound travels through them quite easily. And then there are these curved solid feathers that form the back of the facial disk and act like the parabolic reflector part of the disk. The curve probably reflects the optimal angle for sounds hitting the disk to be directed into the ear cavities.” Percy can even change the shape of the disk by using muscles at the base of the feathers, shifting from a resting state to the alertness of an active hunt. It’s remarkable to watch an owl do this, adjust its facial disk when it hears something interesting. It’s like the disk itself is a kind of aperture, an “eye,” that opens wide to let in more sound and bounce it toward the ears.
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Great Gray Owl facial disk


The use of the term eared in the common names of some owls is confusing. Long-eared and Short-eared Owls have tufts of feathers on the tops of their heads, called “plumicorns” (from the Latin for “feathered horn”), which look a lot like mammal ears. But these tufts have nothing to do with hearing and everything to do with camouflage and, sometimes, display.


An owl’s actual ears are just openings in each side of the head, well covered with specialized feathers that allow sound to pass through. Their size varies from species to species, depending not just on whether they hunt in daylight or darkness, but on the general invisibility of their prey. The night-hunting Long-eared Owl, which feeds heavily on small rodents, does in fact have long ears in addition to long tufts, with ear slits that run from the top of its head all the way down to its jaw. Barred Owls and Boreal Owls, which are strictly nocturnal, also have large ear openings. But so do pygmy owls, which often hunt by day, because the little rodents they prey on are often hidden in dense grassland and must be sussed out by sound.


And Percy’s prey? In the wild anyway, it’s often buried deep in snow, which not only obscures everything visually but also creates what’s called an “acoustic mirage,” distorting the location of sounds beneath it and making it harder for a bird to pinpoint its prey. As we’ll see, Great Grays have evolved some truly spectacular strategies to deal with the challenge.


In any animal ear, a little sliver of tissue called the “cochlea” collaborates with the brain in the hard work of hearing. The cochlea contains hair cells sensitive to the vibrations of sound, and its length in an animal is a pretty good measure of hearing ability. In most owls, the cochlea is enormous relative to body size and contains huge numbers of hair cells compared with other birds. The cochlea of a barn owl, for instance, is massive. “It’s the race car equivalent of the bird inner ear,” says Christine Köppl, who studies barn owls at the University of Oldenburg in Germany. In her talks, Köppl shows a slide comparing the cochlea of a barn owl with a range of other bird species—blackbirds, jays, buzzards, and hawks. The owl’s cochlea is easily three or four times as long as those of other birds, giving it extraordinarily acute hearing.


An owl’s auditory system shares with other birds another super-power we mammals don’t possess: it doesn’t age. To see whether the hearing of barn owls changes over time, Köppl collaborated with two colleagues, Ulrike Langemann and Georg Klump. The scientists trained seven owls varying in age to fly from one perch to another to receive a treat in response to an auditory signal. Then they separated the birds into “young” and “old” age groups and tested their hearing by changing the tones, moving them up and down the frequency scale. The team found no age-related hearing loss at all between the young barn owls and the older ones. In fact, the star of the study, a twenty-three-year-old Methuselah of a bird named Weiss, could hear the full range of tones just as well as the two-year-old birds in the study. This suggests that owls, like other birds, have the capacity to regenerate their hair cells, keeping their hearing keen throughout life.


We mammals are not so fortunate. Growing old as a human or mouse or chinchilla brings with it age-related hearing loss, especially in the range of high-frequency sounds. In our ears, damaged hair cells are not replaced as they are in birds, and we can only envy the regenerative powers of owl ears.


A Great Gray Owl is listening, always listening. Its head rotates to glean the source of a sound. Its ears are so acutely tuned, it can discern the faint footfall of a shrew in the forest, the wingbeat of a Canada Jay, the muffled rustle of a vole tunneling deep beneath the snow. It will fly to the spot, hover over it, head facing down toward the sound, then just before impact thrust its legs forward and punch through snow more than a foot and a half deep to seize its prey.


To be able to hunt by sound alone, owls need not only supersensitive ears but also the ability to locate the source of a faint noise in three-dimensional space—sometimes from a distance and sometimes through a thick layer of snow, soil, or leaves. The late Masakazu (Mark) Konishi tackled the problem of how an owl might do this.


Konishi died in 2020. A year later, on the anniversary of his birthday, a large group of researchers—peers and graduate students—gathered for a virtual celebration to honor the scientist and the man and to bring to light new research inspired by his work. The titles of the talks reflected the feeling of awe they shared with Konishi: “The Amazing Barn Owl Cochlea,” “The Owl’s Amazing Midbrain,” “The Amazing Nucleus Laminaris.”


When Konishi heard Roger Payne report that a barn owl can catch a mouse relying only on sound, he wanted to understand exactly how a bird could do this. How can an owl track its prey in complete darkness? How can it work out exactly where a sound is coming from? What sort of brain circuitry allows for that? Konishi knew that facial disks helped in the task, and also the asymmetry of ears—at least in certain owl species.


Some owls, such as Great Horned Owls and Eastern Screech Owls, have ears placed at about the same level on both sides of their heads like most animals do. But others—barn owls, Northern Saw-whet Owls, and Great Gray Owls—which rely heavily on sound for hunting, have one ear hole higher on one side of the head than the other. The asymmetry of Percy’s ears is stunning. Beneath that mass of soft feathers, the left ear sits just below eye level, the right, slightly above. To accurately locate prey, Percy compares the sounds arriving at each ear, how loud they are, and which ear detects them first. Percy’s right ear is more sensitive to sounds coming from above the midline of his face, while the left ear is more sensitive to sounds coming from below. The difference in the time of arrival of sound waves between his two ears, known as the interaural time difference, helps Percy gauge the exact azimuth (or horizontal location) of a sound. The difference in loudness between his two ears helps him to determine the sound’s elevation. Where azimuth and elevation intersect is where he directs his strike. Species like Great Gray Owls, barn owls, and Northern Saw-whet Owls can locate sounds within just two or three degrees.


There’s more to it. Tracking prey precisely takes two ears, and their asymmetrical arrangement helps. But in the end, it’s the brain that locates sounds in space in a most ingenious way.


By the time Konishi moved from Princeton to Caltech in 1975, he had twenty-one barn owls trained to strike at loudspeakers producing all kinds of sounds, including one owl named Roger, after Roger Payne. (It should be noted that Roger the owl turned out to be female; at one point, “he” laid an egg.) Roger starred in so many publications that the researchers celebrating Konishi thought he might be among the most famous published animals, rivaling Alex the African Gray Parrot, who, together with Harvard scientist Irene Pepperberg, taught the world so much about bird brains and intelligence.


Konishi’s research got a boost when a Caltech machinist famous for working on the Viking lander in the first Mars mission designed and built some fancy equipment for his owl studies—an ingenious light-rail, arranged in a semicircle. Attached to the rail was a small remote control loudspeaker that could travel around the head of an owl at a constant distance in both horizontal and vertical directions. With the help of this space-based gadget, Konishi and his doctoral student Eric Knudsen made a remarkable discovery. Certain auditory neurons in an owl’s brain respond only when a sound is coming from a particular location. By comparing the responses to sound by neurons in the cochlea of both ears, the brain builds a kind of multidimensional map of auditory space. This allows owls to fix the location of prey with speed and precision.


This was a surprise. Animals have brain maps for vision and touch, but these are built from visual images and touch receptors that map onto the brain through direct point-to-point projections. With ears, it’s entirely different. The brain compares information received from each ear about the timing and intensity of a sound and then translates the differences into a unified perception of a single sound issuing from a specific region of space. The resulting auditory map allows owls to “see” the world in two dimensions with their ears.


This proved to be a big leap toward understanding how the brain of any animal, including humans, learns to grasp its environment through sound. Think of it. Standing in a forest, you hear the crack of a falling branch or the rustle of a deer’s step in the dry leaves. Your brain calculates the time and intensity of sound to determine where it’s coming from. Owls do this task with incredible speed and accuracy. Each cochlea in the owl provides the brain with the precise timing of the sound reaching that ear within twenty microseconds. This determines how accurately the brain can calculate the interaural time difference, which in turn determines the accuracy of the localization of a sound in the azimuth. “The precision in microseconds provided by the owl cochlea is better than in any other animal that has been tested,” says Köppl. “We have big heads, so the interaural time differences are larger, making the task for cochlea and brain easier. In a nutshell, it is the combination of a small head and very precise localization that makes the owl unique.”


And here’s a finding to drop the jaw. José Luis Peña, a neuroscientist at the Albert Einstein College of Medicine, and his collaborators have discovered that the sound localization system in a barn owl’s brain performs sophisticated mathematical computations to execute this pinpointing of prey. The space-specific neurons in the owl’s specialized auditory brain do advanced maths when they transmit their information, not just adding and multiplying incoming signals but averaging them and using a statistical method called “Bayesian inference,” which involves updating as more information becomes available.


All of this calculating in less than the blink of an eye. I know, it’s mind-blowing.


It’s not only an owl’s hearing that’s keen. Owls have exceptional vision, too, and research on the way the two senses work together has yielded some fascinating insights on owls and on human babies, too.


When I edge closer to Percy, he looks as if he would roll his eyes at me, if only he could. The big eyes of owls are tubular, rigid, and locked in their sockets in a forward gaze. Not the norm in birds. Birds typically have oval or disk-shaped eyes on the sides of their heads.
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