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INTRODUCTION
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Nearly all of us, when wandering the park, the riverbank, the seashore, or our favorite path through the woods, have at some point looked down and discovered a feather. And nearly every one of us has for some reason picked that feather up and marveled at it in a quiet way. That reason, it seems, is both timeless and universal: since the age of our early hominid ancestors, we have been drawn to feathers as symbols of something powerful and mysterious. That draw still holds us: the child triumphantly catching a feather that’s been tossed about on the wind, or the older couple who pick one up, dust it off, and lift it to the sky to examine its beauty, awed by its function.


People all over the world have always loved birds, and today birding skill and enthusiasm continue to grow. Over the years we have heard the same longing arise again and again: that there be a common, comprehensive resource not for identifying a bird itself, but for identifying a bird long gone from the feeder, the park, or the creek by the feather that it has left behind.


Like all animal sign, feathers are indicators of a bird’s passage through a landscape, a bit of information that we can use to piece together a larger story. And like other animal sign, feathers can be very obscure clues, difficult to interpret. But the more we know to look for in a single feather, the more answers it will reveal.


This book serves as a resource to help identify feathers found in the field, but it also helps the reader better understand the astounding functions they perform. When you explore the design of feathers, what once was a simple flight feather is suddenly a wealth of information that tells a story about a particular bird’s life. From the feather’s shape we can see the specific job it performed, where on the wing it originated, and how it contributed to the shape of the wing itself. And when we can clearly picture the form of the wing, we can see in our imaginations how the bird flew: for long or short distances, fast or slow, bounding through the air or floating effortlessly on gusts of wind.


Within the pages of this book we have done our best to give a simple history and overview of birds, their structure, and their feathers, starting with an odd and intriguing creature called Archaeopteryx that plummeted into the waters of an ancient lagoon 150 million years ago. After an exploration of bird evolution, we examine the wing types of modern birds and the particular morphology of the feathers within them.


The making of this book has forever changed the way we look at a feather and the way we watch birds fly. Feathers have for us become immensely enjoyable doorways into the lives and workings of birds, expanding our admiration and appreciation of bird life further still. Our hope is that this guide has the same effect on you.


Conservation


By the end of the nineteenth century, many of North America’s wild bird populations were either alarmingly depleted or at the brink of extinction: commercial hunting for food and plume had taken a staggering toll, and concern for birds was mounting. In 1900, in an attempt to slow this tragic loss of bird life, Congress passed the Lacey Act, which prohibited the trade of illegally taken game across state lines. The Lacey Act represented a powerful overall growth in awareness of bird conservation, though the fight was far from over. Other movements also emerged at the turn of the century: ornithologist Frank Chapman, of the recently formed National Audubon Society, suggested that Christmas “side hunts,” the long-standing traditional competition to shoot as many birds as possible on Christmas day, become “Christmas counts.” The idea caught on, and Christmas bird counts remain popular today. Though the Lacey Act slowed the mass exploitation of bird species, after nearly two decades it became evident that a greater legislative effort was needed to protect native bird populations. In response to this need, Congress passed the 1918 Migratory Bird Treaty Act, which decreed that “all migratory birds and their parts (including eggs, nests, and feathers) are fully protected.” The Migratory Bird Treaty Act, along with the efforts of many conservationists, successfully saved many bird species from certain extinction in the United States, and it remains a powerful tool for conservation today.


Those who choose to explore the wonders of birds in the natural world should be aware that it is illegal to possess the feathers of migratory bird species covered under the 1918 Migratory Bird Treaty Act without the proper federal and state permissions. We believe that hands-on exploration of the natural world is essential to personal growth and worldwide conservation, and we have created this guide to encourage enthusiasm for birds and feather identification. But please explore this facet of the natural world responsibly: take photographs or make sketches, record measurements, and jot down notes in a journal to document your feather finds.














Part I






Feather Origins and Morphology
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Origins
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The incredible act of flight, developed first by insects some 350 million years ago, has been adapted and employed not only by birds but also by five groups of reptiles, a squid, two groups of frogs, three groups of fishes, and seven groups of mammals. Among all those that have taken to the air, it is birds that have advanced flight so exquisitely. Marching into new territory for the integumentary system, they sprouted from their skin a remarkably refined and complex apparatus—the feather—that, among other uses, enabled highly sophisticated flight. The perfection of feather design is extraordinary, and because of a frustrating lack of sequential evidence in the fossil records, we are still uncertain why or how it developed.


Until sixty-five million years ago, when Earth was warmer and largely blanketed in humid, low-growing forests, flying reptiles ruled the skies. With a thin membrane of skin pulled taut across long forelimbs, these creatures winged through open sky. This physiological adaptation effectively kept these reptiles airborne regardless of size; the largest species of pterosaur had a wingspan of forty feet. Though they were the dominant flying vertebrates at that time, they were not alone. Somewhat inconspicuously, the ancestors of birds were well on their way in exploring and advancing flight. It is estimated that ancient birds co-inhabited the world with their abundant reptilian counterparts for roughly 135 million years, since the early Jurassic Period.


In the late Cretaceous Period, a global catastrophe resulted in massive extinctions across the planet. Likely the consequence of a collision with a sizeable meteor, the ensuing devastation rid the world of Dinosauria, most of which had for some time already been losing ground on Earth. Many of the existing bird species died out as well, but a number survived—the relatives of the geese, ducks, loons, and other shorebirds that we know today. Vast open spaces across the globe were left relatively unoccupied, and the evolutionary process hastened to fill available niches. Bird life raced to the task, developing with impressive rapidity; within ten million years every order of birds that we know today, with the exception of small passerines, existed. Since the early Jurassic, when birds first made their appearance, some 150,000 species of birds have inhabited the Earth. Today, nearly two hundred million years later, the number of bird species inhabiting the Earth sits at around 9,672 (Sibley and Monroe 1990).


The History of a Feather


Solnhofen, Germany, 1860. Workers labored each day in a limestone quarry that some 150 million years ago was the muddy floor of a tropical lagoon. Once widely used by the Romans to construct buildings and roads, the quarry’s stone was now excavated and split for use in lithographic printing. The smooth, thin slabs revealed the remnants of diverse life that once roamed those waters and their shores: knee-high dinosaurs, flying pterosaurs, beetles, moths, wasps, jellyfish, and shrimp—all fossilized exquisitely in the high-quality limestone. The quarry was known for delivering fossils both in great quantity and quality, and the workers there were well acquainted with the variety of creatures to be found. Local doctors often made a hobby of collecting fossils, and medical treatments were at times traded for fine specimens. So when one day a worker split a stone that revealed something new and astonishing—a feather—news spread quickly. There, embedded in rock well over one hundred million years old, was a fossilized feather not at all unlike one we would find today: a flight feather, possessing the same structural and aerodynamic characteristics of those of modern birds. The find was the first glimpse of the ancestors of birds, and one of seven important fossils to come from the limestone quarry in the following 130 years.




[image: The first fossilized feather discovered in the Solnhofen quarries. Note the similarities between it and modern flight feathers.]
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A few modern birds have claws similar to those of Archaeopteryx extending from their forelimbs when young and lose them as they mature. Nestling coots, moorhens, and hoatzins use these claws as an aid to clamber about in trees branches, suggesting that Archaeopteryx may have used them for similar purposes.
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Archaeopteryx.
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The first fossilized feather discovered in the
Solnhofen quarries. Note the similarities
between it and modern flight feathers.
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