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This book is dedicated to my grandparents, Charles and Elizabeth Burse, who showed a young me the wonders of nature.
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And to all Black kids who have an endless fascination with nature: Always follow your passions.
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Introduction


HOW THE WORLD GOT BIRDS


Let’s start with some great news. If you thought you were 65 million years too late to experience dinosaurs, think again. Dinosaurs still walk among us. So where are they? Surprisingly, many—possibly even most—people encounter them daily, and not as lizards, as you might think. Instead, these modern-day dinosaurs come to you and me as birds. Astonishing, yes—but it’s all part of an evolutionary plot twist we will discuss shortly. The dinosaur offspring we know today take to the skies with unprecedented flair and fashion, so we can only expect similarly remarkable appearances and behaviors from their ancient relatives. Let’s dive a little deeper as we get to know these fascinating creatures all around us.
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WHAT ARE BIRDS?



About 270 million years ago (mya) lizards and dinosaurs had a common ancestor. The creatures that would evolve into the lizard lineage walked with legs sprawled and bellies to the ground. Their descendants became turtles, snakes, and even more lizards. The dinosaur lineage went on to become theropods—dinosaurs characterized by hollow bones, a wishbone, and a distinctly upright posture. Theropods first appeared 231 mya and ruled the world through terror. As the only carnivorous land animals, theropods bullied their way to the top of the food chain. Their roster included the famous names like Tyrannosaurus, Velociraptor, Spinosaurus, and other terrifying, flesh-eating beasts. Dinosaurs ruled Earth for 160 million years, but 65 mya they were dethroned—swept away along with 75 percent of all life—in one fell swoop by a meteor. All non-avian dinosaurs were extinguished, and from the ashes of those fallen creatures arose the ancestors of modern birds. We can thank one of the world’s most catastrophic events for creating a land where today 18,000 species of birds live alongside us.



ANCIENT BIRDS



The progression from dinosaur to bird can be traced to Archaeopteryx lithographica, one of the earliest uncovered bird fossils. Undeniably both dinosaur-like and birdlike, the raven-sized Archaeopteryx lithographica provides evidence of the pivotal transition from dinosaurs to modern birds 150 mya, including the evolution of feathered wings that supported powered flight.
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The birds we encounter today are mere shadows of those of millennia past. In earlier times, you might encounter Terror birds (Phorusrhacidae), agile predators with pickaxes for beaks. The joints in their rock-hard skulls were fused together, and their beaks were strong enough to pummel their prey to death. These fearsome creatures used the meat cleaver attached to their faces to tenderize the day’s menu items into tearable pieces. One of the largest Terror birds, Titanis, lived in North America, where it spent its days ripping apart mammals until its frightening domination ended about 2.5 mya.
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Birds seem to be infinitely influenced by secret signals humans can’t perceive. Because of these unseen forces, it can be easy to fall into a string of conspiracy theories about what birds “really” are if you’re not careful. Fortunately, there are a lot of actual qualities, behaviors, and signals that birds use that are just as cool as the fanciful stories and myths.


SING


If there’s one thing birds have, it’s range. Songbirds are particularly special because of their ability to learn tunes and perform. Other kinds of birds still use their voices and make simpler sounds that are instinctual rather than learned. The physiology that allows birds to sing more notes than a piano is very unique. Birds have a double-sided voice box, called the syrinx, situated where the windpipe branches off to their lungs. To think of this in terms of human anatomy, imagine if your vocal cords were located in your chest instead of at the top of your throat in your larynx. Think of all that extra space! So with birds the process of producing sound can be more involved and offers more diversity. As air passes through the syrinx, it vibrates and creates sound. The two sides of the syrinx can then be individually controlled, which allows birds to sing two different notes simultaneously. Some birds can sing serenades for minutes on end, due in part to the way they take in air. They are really efficient breathers, able to circulate oxygen while both breathing in and breathing out. But humans aren’t always at a loss to our feathered friends. Their circular breathing strategy is still no match for world-renowned saxophonist Kenny G, who sustained a single sultry note for over 45 minutes.


Birds learn to sing the songs of their kin early in life. Much like human babies, young birds have brains that are very good at picking up language. Young birds must also practice their songs and work up to mastery. Just as human babies babble wet syllables that eventually become their ABCs, young birds will listen to older birds sing, then attempt to copy the older birds’ compositions. Practice songs are slightly wonky and a little offbeat at first, but get better with time and tutoring from older birds.


Traditionally, when you hear a North American bird singing, you might assume that it is a male. Males sing their hearts out to attract females and defend their territories. However, depending on the species, both male and female birds can sing complex songs. (And in the tropics, it’s common for both sexes to sing all year long.) Female Northern Cardinals, orioles, grackles, and others are known to sing a repertoire of beautifully composed notes. Scientists think it’s likely that for millions of years the female ancestors of all modern birds also sang. Overall, the songs of female birds have been severely understudied because of the discipline’s bias toward male birdsong. Understanding and researching female birdsong will help unlock important evolutionary questions. And you can be a part of it: contribute your female birdsong observations to online audio libraries to help improve science!


GROW UP


Bird nests fall into three categories: well-built, poorly built, and not built. For well-built nests, look to the Monk Parakeet (Myiopsitta monachus) and their down-town apartment–esque nests. These little green birds, also known as Quaker Parrots, live in large communal nests that can be nestled anywhere from trees to utility poles. Their fortresses are multilevel and multi-entry, with a woven ball construction comprised of thorny twigs. All individuals, including the young, spend a tremendous amount of effort on the upkeep of their nests year-round.
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Birds can also construct poorly built nests, as the White-winged Dove (Zenaida asiatica) does. Dove nests—if that’s what their flimsy piles of twigs can be called—look structurally unsound. Doves also put their nests in questionable places. Prime real estate often includes window ledges and neglected terracotta pots. Despite this low-effort approach to nest building, White-winged Doves are quite prolific and successfully raise juicy babies in their ramshackle homes.


But who said birds have to build nests? Why should a bird waste its talents on building a nest when they can practice sorcery, like Hawaii’s Manu-o-K (also known as White Terns)? White Terns do not build nests, instead choosing to lay their solo egg on any substrate on which it can be precariously balanced—commonly on a bare branch or rock ledge. Scientists think the White Terns developed this nest-free strategy to avoid parasites. Or maybe White Terns are powerful members of the occult and simply passing down familial traditions to the next generation.


Many baby birds have a distinctive look, which is, in many ways, a lot like octogenarian Vermont senator Bernie Sanders. Altricial baby birds tend to look just like furrow-browed old men (of which Sanders is certainly one). Altricial birds are the ones typically born in arboreal nests, or nests high above the ground. Being born high up in a tree is one form of defense against getting eaten by predators, something that is especially necessary as these are some of the most uncoordinated baby birds. They hatch featherless, with closed eyes, and in need of constant care until they leave the nest. The little fleshy nuggets are the perfect size to be after-school snacks for every carnivore around. They’ll need all the help they can get to make it out the nest, including a prime perch far away from the ground and its inhabitants.


On the other end of the spectrum are precocial baby birds. Any baby bird that runs around like a silly cotton ball with legs is a precocial bird. They hatch feathered and ready to leave the nest, explore the world, and feed themselves. There are even birds called superprecocial, and they are really super. Some superprecocial species are able to fly the very same day they hatch.


Most bird species do not live in nests year-round. The nest is usually a good place to settle down and be a family bird for a few weeks out of the year. After the young have let their fully formed wings find purchase among the four winds, birds leave the nest to prepare for migration. Once it comes time to hit the road, it’s back to finding a safe tree to roost in for the night.


SEE


Overall, birds have excellent vision. Their eyes are relatively large compared to the size of their heads, allowing them a better sense of vision. Having good vision is especially useful when birds are constantly flying between and maneuvering around objects.
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Human eyes have three kinds of photoreceptors, which absorb red, blue, and green light. Avian eyes possess the same red, blue, and green photoreceptors, but have 12 times the overall number that humans do, granting them better color vision. Birds also have receptors that give them access to a secret world within the ultraviolet (UV) light spectrum. Birds can use their UV light receptors for everyday tasks like deciding what food is ready to eat and identifying which bird from the flock is their mate. While feathers are already flashy and colorful to our eyes, bird feathers viewed under UV light show that they are always covertly covered in rave paint. The everyday feral pigeon looks quite ordinary to us, but its plain gray wings will show fluorescent pink streaks in the UV spectrum. Male birds of some species will even play with the natural lighting at their breeding grounds by choosing sunny spots to flawlessly display those ultraviolet angles for eligible females.



NAVIGATE


Birds are equipped with the innate skill of knowing where to go and how to get there. Their special ability has been studied by humans for centuries, notably with homing pigeons. Homing pigeons are famous for their ability to find their way home, even when released hundreds of miles away. How do they do it?


During the day, birds can use the position of the sun to navigate, adjusting their flight direction as the sun moves across the sky. At night, birds use the positions of constellations to determine their direction. More impressively, avian species can detect the Earth’s magnetic field and employ it as a compass. Magnetic fields are created 1,975 miles (3,178 km) below the Earth’s surface, within the planet’s liquid outer core. This layer is full of melted metal, which generates electric currents animals can sense. This is just the beginning of understanding bird navigation—and it already sounds fake. Isn’t it exciting to live in this absurd world?


It is suspected that birds have special proteins in their eyes, called cryptochromes, that can detect the Earth’s magnetic field. To put it simply, birds casually use quantum physics to go about their daily lives. Scientists hypothesize that when light enters bird retinas it triggers a series of subatomic events, far outside the scope of this book to explain, to create conditions inside the eye that allow the detection of Earth’s magnetic field. What would require humans a slew of specialized high-tech equipment innately takes place inside the wet eyeball of a bird.
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Birds are amazing navigators, but even they can still get lost. Some birds do end up way off track and arrive in a foreign country. In 2018, a lone Great Black Hawk, typically found from Mexico to Argentina, was famously documented departing from Texas in April and arriving in Maine by August. The Great Black Hawk made it just in time to see the fall foliage, but this tropical bird was not equipped to withstand sweater weather. To the dismay of thousands of admirers, the Great Black Hawk died from weather-related injuries inflicted by the bone-chilling Maine winter in January 2019. The wayward hawk lives on forever in our hearts, and as a commemorative statue in Portland, Maine, erected below its former perching tree in Deering Oaks Park.


MIGRATE


As the position of the sun changes and daylight begins to wane, a bird’s natural urges to move to a sunnier locale are triggered. Many bird species travel between seasons in response to the availability of resources—namely food and nesting sites—participating in a phenomenon called migration. Waterfowl, songbirds, raptors, ducks, and more will travel south in the fall and north in the spring. Migrations are particularly spectacular events because of the extreme distances many birds travel. Before leaving for their vacation homes, birds need to bulk up to ensure they have the energy to complete the trip. Two to three weeks before their expedition, migrant birds will eat enough to double their weight, storing their spare baggage in fat deposits under the skin. Most birds do not complete their migration in one continuous flight. Instead, they will stop over in several places along their route to rest and refuel. A stopover location could be anywhere from a tree in your neighborhood to a state park. Planting shrubs and flowers that are beneficial to wildlife is a great way to help a feathered friend make its way home safely.


Many birds will travel along ancient sky highways to journey from their breeding grounds to their wintering grounds. These pathways, called migratory flyways, provide stepping-stones of habitats with food and shelter along the route. The Americas offer birds in the Western Hemisphere four routes to choose from: the Pacific Flyway, Central Flyway, Mississippi Flyway, and Atlantic Flyway.
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