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To Kimberly Kaufman,

who brightens every day of the present for me

and to J. B. Kaufman,

who taught me how to look at the past with new eyes






A Note About Bird Names

For well over two centuries, U.S. scientists writing about birds have capitalized the English name of each species, and I follow that practice in this book. Readers unfamiliar with birding or ornithology may find all these capital letters jarring at first, but they help bring clarity when we’re discussing the roughly eleven thousand known species of birds. There are many kinds of blue jays in the world, but the Blue Jay is a particular species living mainly in eastern North America. There are many sorts of egrets and a fan might say they’re all great, but only one is officially the Great Egret (named for its size, not any judgment on quality). In a similar vein, we can write about “western ducks” and mean all the ducks in the West, but the capitals in “Western Sandpiper” signal that we mean just one species.

The official name of each bird in North America is standardized by a committee of the American Ornithological Society. In the early 1800s, before the committee was established, a bewildering variety of names might be applied to a bird by different authors—or even by the same author. In this book I refer to every species by the name that was current at the beginning of 2024, regardless of what it was called in the past, except when there’s a reason to mention a specific old name.






Prologue: A Song in Labrador

The man was alone on the deck. It was before dawn, with only a gray hint of light on the eastern horizon, and it was cold, too, with a damp chill that seeped through his heavy coat. But he could not sleep, not now. Hunching his shoulders, he shivered and looked around.

Toward the north, he could just make out the shape of the wild shoreline looming above the mist: massive boulders and craggy cliffs fronting the sea, topped by a few conifer spires. The breeze, carrying a tang of salt and spruce, was barely enough to rustle the furled sails, or to drive wavelets lapping against the ship’s wooden hull. A few hesitant notes of birdsong drifted in from somewhere on land, and the man strained to hear them more clearly. Even though it was the end of June, it was going to be another cold, dank day.

The man’s companions were still below, wrapped in the peaceful sleep of hearty young men who have been working hard outdoors. And why not? They were young men, after all, with the luxury of believing they had plenty of time. He was working hard, too, but he didn’t share their carefree sense of life stretching out ahead. He was older, and under pressure, and behind schedule. Anxiety gnawed at him with the same penetrating chill as the faint, icy breeze off the water.

He needed to succeed on this expedition—he needed to wrest new discoveries from this cold wilderness. And up to this point, those discoveries had remained elusive.



What a long, strange voyage his life had been so far.

It was the summer of 1833. Three decades had passed since he had arrived in America, in 1803, as a brash teenager. His father, a prosperous French sea captain, had wanted to protect his son from being drafted into Napoleon’s armies; so he’d sent the boy to spend time on a farm he had bought, as a business venture, in Pennsylvania. It was a temporary solution. The boy might have gone back to France for good if he hadn’t fallen in love with his neighbor’s daughter, Lucy.

Ah, Lucy. How he missed her now, as he did whenever he had to be away. How beautiful she had been when they met, when she was sixteen and he was eighteen. How beautiful she was still, in every way. Her steadfast heart had never wavered; she had never abandoned him, even in the worst of times. And he had had so many of those worst times. The stigma of the failure of his business ventures. The shame of debtors’ prison. The indignity of begging for work, selling his talents for a pittance. And then what could have been the end of it, the crazy move that would have driven any normal wife to leave her husband: he had announced he was going to make his fortune by producing a monumental book about… birds.

Birds? You have failed as a shopkeeper, you have failed as a mill owner, you have barely kept afloat by painting portraits and teaching art lessons for bored wealthy patrons, and now you think you can achieve some great success by publishing a bird book?

But even then, miraculously, Lucy had stayed with him. For years, in the background behind his uneven attempts at business in Kentucky, the man had been stubbornly developing his ability to draw and paint. And eventually he was producing big, bold, beautiful portraits of birds, unlike anything the world had ever seen. Lucy might have known nothing about the history of ornithological illustration, but she had faith in the brilliance of her husband’s work. In 1824, she had helped raise the money for him to travel from Louisiana to the city of Philadelphia. That was the center of science and printing in America at the time. There, he hoped he could find a publisher for his bird illustrations.

It hadn’t worked out. Philadelphia had been the home of Alexander Wilson, author of the acclaimed American Ornithology, the first comprehensive work on North American birds. Wilson had died in 1813, but he was still revered by his followers in Philadelphia, and the man had made the mistake of offending them with rash denunciations of Wilson’s character. Doors closed to him, and he would find no publisher in the United States.

In desperation, he had taken his portfolio of bird art to England. There, in a wild and improbable swing of events, he had found almost instant fame. Naturalists, scholars, artists, and nobles praised his illustrations. Within a few months, a team of engravers and printers and colorists had begun work on the first set of color plates, and subscribers had begun to sign up to receive installments of these grand illustrations as he produced them. He was going to be published after all.

Heady as this experience was, it was only the beginning of a task that would consume him for years. Between 1827 and 1838 he would produce and publish 435 magnificent color plates of birds. Between 1831 and 1839 he would publish five hefty volumes of text, with detailed accounts of all the birds depicted. These two great multipart works—The Birds of America and Ornithological Biography—would secure the fame of John James Audubon all over the world.

On that June morning in 1833, however, his success was far from certain. Only one-third of the color plates had been completed, only one of his five volumes of text written and published. His fame was growing; but among the scientific community in the United States, he couldn’t touch the reputation of the late Alexander Wilson. Dead for twenty years, Wilson was still held up as the authority on North American birdlife, and the nine volumes of his American Ornithology—now being updated and reissued by others—were still regarded as the standard references.

Audubon sensed he was grappling with Wilson’s ghost, and that was one of the two big forces that motivated him. He wanted to succeed for the sake of Lucy, to live up to the faith she had always had in him, and he wanted to succeed for the sake of his own vanity and his own competitive spirit, breaking out of Wilson’s shadow at last.

To all appearances, he was trying to outdo Alexander Wilson in any way he could. His great work would be called The Birds of America, words that anyone could understand, avoiding the snooty tone of Wilson’s American Ornithology. But just in case anyone wanted a more academic theme, his accompanying text would arrive under a more technical title, Ornithological Biography. His illustrations of birds would be bigger than Wilson’s, with even the largest birds shown at life size, and with much more dramatic compositions.

And critically and essentially, he would treat more different kinds of birds than Wilson had.

He had recklessly promised his subscribers portraits of four hundred species of birds. But that promise put him in a bind, because he hadn’t found that many yet. No one had. The known birdlife of eastern North America was still shy of four hundred full species, so if he were to illustrate that many, he would have to discover new ones.

The year before, he had arranged to travel to the wilds of southern Florida, turning up several birds not previously documented for the territory of the United States. Now he was traveling north. Labrador beckoned: the vast region, its boundaries still ill-defined at that time, occupying much of the northeastern mainland of Canada. Few naturalists had been anywhere near Labrador, but fishermen and explorers reported that those cold northern lands and waters teemed with birds. Among them, Audubon hoped, would be a host of new species—new subjects for his portraits, even species unknown to science.

So he had gathered an expeditionary force consisting of his younger son, John Woodhouse Audubon, then twenty years old, and four other lads of about the same age, energetic youths who were eager to experience the wilderness. He had chartered a two-masted schooner, the Ripley, with a skilled captain and a crew of nine. They had sailed from Eastport, Maine, on the sixth of June, navigating around the edge of Nova Scotia, stopping by the Magdalen Islands, and then heading north across the wide, stormy Gulf of St. Lawrence. They anchored off the wild coast of the land they called Labrador.

Today this stretch is included in the easternmost part of the province of Quebec. Not as isolated as it was, it’s still remote. You can get to the edge of this region today by driving northeast and then east from Quebec City, tracing the north shore of the St. Lawrence River as it widens into the Gulf of St. Lawrence, following Route 138 for a thousand kilometers. Gradually the country grows wilder, the cities and towns become smaller and more widely spaced, and then the road ends at the small village of Kegaska, a short distance past the Natashquan River. For the next 450 kilometers eastward, the scattered towns and settlements can be reached only by ship or ferry.

When Audubon arrived on this coastline in 1833, there were no roads, of course, and hardly any settlements. He and his companions felt that they were explorers, and that great discoveries should be possible.

At first, though, their results were disappointing. To be sure, plenty of birds were around. Making daily excursions to the shore, the young men came back with many bird specimens. Some were of species that Audubon still needed to illustrate, so he was kept busy with sketching them in detail, at least on days when the seas were calm enough for him to sit at his drawing table in the ship’s cabin. But as the days passed, every bird they found turned out to be one that Audubon recognized, from prior experience or from books or museum collections. Every bird they found was of a species already known, already described, already named.

But their luck was about to change. The expedition was just about to discover a new species. As recounted later, it was an exciting find. Here are John James Audubon’s own words describing the day’s adventure, as published the following year in the second volume of his Ornithological Biography.


We had been in Labrador nearly three weeks before this Finch was discovered. One morning while the sun was doing his best to enliven the gloomy aspect of the country, I chanced to enter one of those singular small valleys here and there to be seen.… But if the view of this favoured spot was pleasing to my eye, how much more to my ear were the sweet notes of this bird as they came thrilling on the sense, surpassing in vigour those of any American Finch with which I am acquainted, and forming a song which seemed a compound of those of the Canary and Wood-lark of Europe. I immediately shouted to my companions, who were not far distant. They came, and we all followed the songster as it flitted from one bush to another to evade our pursuit. No sooner would it alight than it renewed its song; but we found more wildness in this species than in any other inhabiting the same country, and it was with difficulty that we at last procured it. Chance placed my young companion, THOMAS LINCOLN, in a situation where he saw it alight within shot, and with his usual unerring aim, he cut short its career. On seizing it, I found it to be a species which I had not previously seen; and, supposing it to be new, I named it Tom’s Finch, in honour of our friend LINCOLN, who was a great favourite among us. Three cheers were given him, when, proud of the prize, I returned to the vessel to draw it, while my son and his companions continued to search for other specimens.



It’s a thrilling story of discovery—and it was a discovery, too, of a bird not previously documented by the strict Western or European standards of science. Two centuries later we still recognize Audubon as the original describer, and the bird is known officially as Melospiza lincolnii, or Lincoln’s Sparrow.

This find was the kind of result Audubon needed: A brand-new species, another space filled in on the march to providing four hundred different birds for his subscribers. Another bird that had not secured a place in Alexander Wilson’s Ornithology. Another unknown to George Ord, Thomas Nuttall, John Townsend, and anyone else who might challenge Audubon’s standing in the field.

On the surface, the story seems straightforward. An expedition goes to a relatively little-known region. In these new surroundings, thanks to the keen senses of the master naturalist, they discover a bird that no scientist had seen before. Just the kind of result the expedition was meant to achieve.

In reality, though, practically everything about this story is wrong or misleading.

Lincoln’s Sparrow does have a sweet and recognizable song, although not necessarily “surpassing in vigour” those of other American species.I But did Audubon hear it first, as he related in this passage, and direct his companions to it? Almost certainly not.

Why should we doubt the great man’s own account of the discovery? After all, he wrote it within months after the fact, when presumably it was all fresh. Unfortunately, Audubon has a legacy of stretching the truth beyond the breaking point—sometimes exaggerating, sometimes apparently making things up out of thin air. Flagrant examples of this tendency were suspected by some, even during his lifetime; more have continued to come to light as historians have looked critically at surviving documents of the era.

His published works and his letters often conveyed contradictory or confusing claims about his life, as if he were trying to obscure his own history. After his death in 1851, his family members and descendants, far from attempting to set the record straight, just obscured it further.

Audubon had kept detailed journals during some periods of his life, especially while traveling. We might expect these to capture a more faithful version of daily events than the accounts he wrote later, self-consciously, for publication. With that in mind, the two-volume Audubon and His Journals—edited by his granddaughter, Maria Audubon, and published in 1897—should be a trove of original information, a primary source we can trust. But it isn’t.

Maria Audubon’s editing of the journals and various letters had clear aims: to burnish her grandfather’s reputation and protect the family name. She admitted she had deleted large sections before publishing chosen excerpts, and then destroyed the originals. “I burned [them] myself in 1895.… I had copied from [them] all I ever meant to give to the public.… We thought that in view of the existing circumstances, fire was our only surety that many family details should be put beyond the reach of vandal hands.”
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Lincoln’s Sparrows by John James Audubon. An expedition to the wild coast of Labrador in summer 1833 turned up this species, previously unknown to Western science. Audubon wrote a dramatic account describing how he had discovered the bird by following its distinctive song, but there are reasons to believe the story is at least partly fictitious.



Elliott Coues, a top ornithologist of the late 1800s, assisted Maria with editing the volumes. I’m just speculating here, but I think part of his role was to make sure the bird details were still plausible after her edits. Because she didn’t just omit salacious bits of family drama. Even in John James’s accounts of his expeditions, she apparently changed some passages and even added some.

In one striking example, Maria Audubon presented what were supposed to be quotes from her grandfather about his one western trip, up the Missouri River a decade after the Labrador journey. She has him writing about the vast herds of bison on the northern plains, and marveling at how their populations hold up despite the pressure from invading white hunters. Then: “But this cannot last; even now there is a perceptible difference in the size of the herds, and before many years the Buffalo, like the Great Auk, will have disappeared; surely this should not be permitted.”

It seems impressive that Audubon, at that early date, was already making a plea to save the bison from following the Great Auk into extinction. There’s a problem, though: in 1843, when this passage was supposedly written, the Great Auk was not extinct, nor suspected to be. The last definite known individuals were killed in 1844, but not until much later did anyone realize those had been the last ones; as late as 1860, the auks were rumored to be still nesting on a small island off Newfoundland. (Elliott Coues knew this, and it’s surprising that he didn’t stop Maria from including this clause.)

So there were reasons to be suspicious of this passage about bison. Those suspicions were confirmed after 2008, when writer Daniel Patterson discovered three partial transcripts from Audubon’s Missouri River journals, fragments that had escaped Maria’s burning spree. For the date in question—August 5, 1843—much of the wording in the newly discovered piece was the same as in Maria’s published version. But it expressed more excitement about hunting and no concern about the future of the species; the “Great Auk speech,” as Patterson called it, was absent. Evidently that flourish had been added by a dutiful granddaughter who wished to cast her ancestor as a visionary proto-conservationist.

What does this have to do with the discovery of Lincoln’s Sparrow in Labrador? That was another case with more than one version of the same tale. The famous version, the long-accepted one, is the story I quoted above from Ornithological Biography, in which Audubon claimed credit for noting the sparrow first by its song. But as ornithologist and historian Matthew Halley has pointed out, the story doesn’t quite add up.

In a collection of old manuscripts in the Delaware Museum of Nature & Science, Halley discovered a long-lost journal kept during the Labrador expedition by Thomas Lincoln himself—the young man for whom the sparrow was named. The find prompted Halley to look more closely at the bird’s backstory.

In Maria Audubon’s edited version of her grandfather’s journals, June 27, 1833, is fixed as the date of the sparrow’s discovery. But it’s not presented as a highlight. The entry starts off describing the morning’s fog and rain, then says the weather cleared and they went ashore. The text goes into some detail about Canada Jays and Ruby-crowned Kinglets before mentioning that “We shot a new species of Finch, which I have named Fringilla lincolnii.” The descriptive notes that follow, supposedly scribbled down by Audubon on shipboard off the coast of Labrador, give a more accurate and insightful diagnosis of the bird than what was published the next year in the carefully composed text of the Ornithological Biography. In my opinion these first descriptive comments, far from being included in the original journals, were probably written decades later by Elliott Coues.II The entry for the day also claims that the party stayed onshore until dinnertime, contradicting Audubon’s published claim that once he had the sparrow specimen in hand, “proud of the prize, I returned to the vessel to draw it.”

As Halley pointed out, another transcript of some of Audubon’s journals had appeared three decades before Maria’s version. The Life of John James Audubon, the Naturalist, edited by His Widow, had been published in New York in 1869; it included Lucy’s own personal observations as well as many journal excerpts. In that version, the account for June 27, 1833, started off with the same description of rainy and foggy weather, but then ended: “Drawing all day.” In other words, he stayed on board the ship, working on drawings, while his younger companions went ashore to hunt birds.

And what of Thomas Lincoln’s journal? Given the tale presented in Ornithological Biography, surely we would expect him to write something about the exciting chase, the securing of the specimen, Audubon’s elation at seeing it was a new species, and the proclamation right there on the spot that this bird would be “Tom’s Finch.” That would have to be a peak life experience for any young naturalist! But he didn’t write anything for June 27, or for several days after. Not until July 4 did he make a casual mention of the bird: “Mr. A. finished a drawing of a new finch which I shot at Esquimaux Islands.”

There’s another reason to doubt Audubon’s story of the sparrow’s song leading him to this discovery: the man wasn’t good at finding or identifying birds by sound. “Birding by ear” is a skill much prized by modern birders, but one in which he would have scored poorly. Most historians have missed this point. In the five volumes of Ornithological Biography, he described the voices of hundreds of bird species; but unless you know these birds yourself, you won’t realize how bad those descriptions are. Even in the present story, the comparison to canaries and European larks is not precise. And as I’ve mentioned, it’s odd to claim this sparrow’s song “surpasses in vigour” those of others. As a vocalist, Lincoln’s is not nearly as vigorous as the Fox Sparrows that would have been singing in those same woods in Labrador.

So what happened? It’s impossible to be sure, but my guess is that Thomas Lincoln and the other young men brought specimens of the sparrow back to the ship on June 27. Audubon, who had spent the day on board working on drawings, studied the specimens and realized they might represent a new species. He may have heard the bird’s song on a later excursion to shore, or he may have asked his companions to describe what it sounded like. But in writing of the bird for his Ornithological Biography, he couldn’t resist placing himself at the scene of the discovery and casting himself in the starring role.

Again, that is just my guess, and I could be wrong. In trying to pin down details of Audubon’s life, we find ourselves in a dimly lit hall of mirrors. Stories and anecdotes surround us, many of them contradictory, while verifiable facts are as elusive as the sparrows of Labrador.



Fortunately for me, I’m not here to write a biography of Audubon. Many have been published already, and while I admire biographers and historians, I don’t aspire to be one of them. I really don’t care whether he was on hand for this discovery, tuning in to a new and unfamiliar song, or just heard about it afterward. It was his expedition; the party of young explorers wouldn’t have been anywhere near that wild northern coast if he hadn’t organized the trip. He was already responsible for the find, regardless of how the details played out. If he still felt the need to magnify his own role by lying about it in print, that’s a sad note on his character, but it doesn’t concern me.

No, the discovery of Lincoln’s Sparrow intrigues me for a completely different reason. Most historians and biographers who have written about Audubon’s Labrador trip have mentioned this find. But as far as I know, no one has pointed out the most curious aspect of it: Lincoln’s Sparrow is not, in any way, a specialty of that region. It was not a rare prize waiting to be discovered by the bold explorer who would trek to that remote wilderness. It’s a bird with a wide distribution across most of the North American continent.

True, it’s not found everywhere all the time. In summer it’s strictly a denizen of northern latitudes and upper elevations. But at one time it must have been known to Indigenous peoples across a vast stretch of the regions we now call Alaska and Canada, and in the mountains now known as the Sierra Nevada, the Rockies, the Adirondacks. Whether or not these people had a specific name for it, they would have recognized its rippling, trilling song from streamside willows, and would have known that the singer was a stripy, buffy little bird that would depart in early fall.

And when these sparrows left their western and northern breeding grounds, they would have moved south on a broad front all across the region now called the Lower 48 states. They would have spent the winter throughout what are now the southern states, and well south into Mexico and Central America. And they still do. They are less numerous in the East than in the West, but with a strategic effort during migration seasons, it should be possible to find Lincoln’s Sparrows in any county in the eastern states.

John James Audubon might not have seen Lincoln’s Sparrows before he traveled to the wild coast of Labrador, but they had probably seen him. They may have peered out from the woodland understory as he strode around his father’s farm in eastern Pennsylvania in spring. They probably flushed from underfoot as he rode his horse across brushy meadows in northern Kentucky in fall. They could have lurked in thickets nearby as he explored the swamps of Louisiana in winter. They could have crossed his path in a dozen other places before 1833; but if they did, he never noticed them.

By the time Audubon or his companions “discovered” examples of this species, he had already spent close to three decades in places where he might have found them. The notable thing was not the discovery itself, but that these sparrows had eluded discovery for so long.

And they didn’t just elude Audubon. They had escaped the notice of Alexander Wilson, and of Wilson’s friends and fans like George Ord and Charles Lucien Bonaparte. They had slipped past Mark Catesby and William Bartram during their explorations of the southeastern colonies in the 1700s. They had evaded John Richardson on the Franklin expeditions west of Hudson Bay in the 1820s. So many dedicated naturalists had trekked across eastern North America, looking for undescribed birds, and it’s remarkable that these sparrows managed to remain unnoticed until 1833.

But when Audubon picked up the first specimen of the sparrow he would name for Thomas Lincoln, what he held was not the final piece of the puzzle of eastern North American birdlife. Far from it. On that same trip to Labrador, he left other pieces untouched—species that, at the time, were still, under the definitions of Western science, undiscovered.

In forests along the coast, he heard the lilting, fluting songs of thrushes, and sometimes saw these shy, brown-backed birds running or hopping through the understory. He assumed he knew what kind they were, but he was wrong. In summer, those forests hold two thrush species that were still unnamed at that time. They would not be described to science until years later.

He and his companions also saw small birds called flycatchers perching in thickets and nabbing tiny insects in midair. They may have seen two species that were still undescribed then, but if so, they failed to notice them, and these birds would not receive names for another decade. They might have heard the persistent songs of a type of vireo that was unknown then, but if so, they passed it off as another kind of vireo that they already knew.

Nor were all the birds overlooked on the 1833 Labrador journey small or shy forest birds. The explorers saw terns offshore, including some very large ones: graceful seabirds, swooping over the water, silvery wings flashing in the sun; they even found a pair with a nest on a small island. This was a species already known from Europe, but no one realized then that it also lived on this side of the Atlantic. It would have been a fine addition to The Birds of America, but Audubon confused it with another large tern he had seen before, and didn’t bother painting it.

But at least this expedition did connect with the Lincoln’s Sparrow.

I think about this every year when migrating Lincoln’s Sparrows pause in my backyard in Ohio. I might miss them during their brief northward rush in May, but they are reliable visitors in late September and October, when the weeds are taller and the brush is heavier along the back of our lot. Elusive skulkers, they may stay down out of sight until I make short churring sounds, like a songbird’s alarm calls. Then they pop up out of the goldenrods and dogwood scrub, one or two at a time, peering in my direction, on high alert. At first glance their striped brown look suggests the Song Sparrows that are common here all year, but they show more colorful contrast on their faces, with buff and gray and reddish brown. Their callnotes differ, too, and they raise their forehead feathers, creating a perky peaked look to the top of the head.

When I first started looking at birds, as a child, I struggled to separate Lincoln’s Sparrows from Song Sparrows. Or from Savannah Sparrows or young Swamp Sparrows. To be honest, I struggled with identifying all the sparrows. But that was decades ago; I’ve been lucky enough to spend my life focused on birds and other aspects of nature, mostly in North America, but around the world as well. Now I recognize those sparrows at a glance. But that doesn’t mean I’m some kind of super expert. No, it means I’m seeing these creatures, not only through the lens of my own experience, but also with the benefit of thousands of written words and illustrations, the distilled and published experience of generations of dedicated naturalists.

And this is true of all the other birds that were missed, two centuries ago, by Wilson, Audubon, and their contemporaries. I see almost all those species every year, either on their migrations through Ohio or on my own migrations around the eastern United States and Canada. Most are not rare. Some, like Lincoln’s Sparrow, tend to be a bit shy, but not exceptionally so. Others are right out in the open, like the Mottled Ducks in southern marshes or the Western Sandpipers, which, despite their name, can be found all winter along the southern Atlantic Coast. Sightings of these birds today aren’t considered unusual in any way. When I talk to birders now and tell them how long these species remained undiscovered, they are almost always surprised.

Today, every serious birder on the continent can recognize these birds. We know their distinctive markings and their voices. We know where they should appear, and at what season. We expect to find them, and we do. We benefit from two centuries of accumulated knowledge. We have gained so much. But what have we lost?

In this context I’m not talking about the loss of thousands of square miles of old-growth forest or tall-grass prairie. I’m not talking about the loss of vast herds of bison or vast flocks of Passenger Pigeons, or the other species that have been reduced to mere remnants or driven to extinction. For the moment—forgive me—I am only looking through the absurdly narrow window of the momentary experience of birding. We have gained the ability to know every species we encounter.

But how would it have felt to be an active birderIII in these regions two centuries ago? What if I could take my modern zest for birding—for finding and identifying as many species as possible—but erase everything I know, and plant my feet on this land in the early 1800s, with only the published information available at the time? What could I have found?

It was the time of a great gap. Indigenous knowledge of nature in eastern North America must have been rich and deep, at one time, but much of that had been fragmented or swept aside by the dawn of the nineteenth century. Western or European science, trailing along behind the colonists, had barely begun to write its own versions of natural history here. Many of the birds were, in that gap, genuinely if temporarily unknown, waiting to be discovered or rediscovered.

What a time it must have been. Looking back, it’s hard to avoid feeling a pang of envy. It’s a trade-off, I know, comparing our time to theirs. Today we have extraordinary levels of shared knowledge of birds, and of all aspects of the natural world, far beyond anything dreamed of by those naturalists of old.

But in my own dreams I sometimes find myself back there, two centuries or more into the past, hiking through those grand forests, paddling down those wild rivers. In these visions the United States is still a young country, and I am younger still, seeing everything for the first time. Somehow I’m sure that, around the next bend, a flash of wings will reveal some brand-new avian gem, a bird unknown to anyone but me, and still unnamed. These dreams are fleeting, and they come less often as I grow older, but I treasure them for the sense that anything is possible.


	
I. The terms “sparrow” and “finch” were used almost interchangeably in that era, and distinct definitions for them would not be worked out until decades later, so there’s nothing surprising about the transition from “Tom’s Finch” to “Lincoln’s Sparrow.”

	
II. For example, the supposed quote from the journal says that Lincoln’s Sparrow is “allied to the Swamp Sparrow in general appearance.” By the late 1800s, when Coues was assisting Maria with editing, Lincoln’s and Swamp Sparrows were regarded as close relatives, but Audubon never suggested that connection in any of his published writings; he thought Lincoln’s was related to a completely different set of sparrows.

	
III. The terms “birder” and “birding” didn’t even exist in their current meanings at that time. As early as 1602, Shakespeare had used “birding” to refer to shooting birds (in The Merry Wives of Windsor); but apparently its first use in the sense of birdwatching dates to ornithologist Florence Merriam in the 1890s.








1 The Undescribed World


We come into this life as explorers. Every newborn child has an innate drive to take in new information, to discover, to explore. This urge to learn is just as basic as the need to eat and sleep. The wide-eyed look of human infants is often described as reflecting innocence, but it could be more about curiosity, about striving not to miss anything.

Other creatures have the same drive. Watch a litter of fox pups romping outside their den. Even as they pounce and tumble, their senses are all on high alert. Looking in all directions, listening, sniffing the air, touching, tasting, they absorb each detail of information about their surroundings, as if their lives depended on it—as indeed they might.

Human babies may not face all the same dangers that would threaten newborn wild animals. But in young humans, the drive to learn has an added layer of focus because language is so central to our life and identity. Even months before they begin speaking, infants may be paying close attention, absorbing the way that certain sounds attach to certain ideas. And once they begin talking, they rapidly pick up the words for objects. Almost invariably, the focus is on nouns before verbs. Nouns first: What’s this? What’s that? What is this? Toddlers seem to have a natural sense that each object has a name, and that those names are worth knowing.

For many people, the voracious appetite for learning names will gradually fade. Sadly, some may even view this diminution as a normal part of growing up. But for those who become fascinated with nature, with the abundance of life outside the bounds of human culture, the excitement goes on. I know because I am one of those lucky people. For us, the wonders of nature never disappoint and they never end, and every time we find something new, we want to know what it is. We remain as children, eyes wide, expecting miracles around every corner.

Beginning early in my own childhood, I focused on the names of living things. When I couldn’t be out in the yard looking for snails or worms or flowering weeds, I was poring over picture books about big animals and big trees. Once I started focusing on birds at the age of six, I wanted to find them all, to learn what they were called. Every time I learned something new, it didn’t satisfy my curiosity, only heightened it.

I was obsessed with discovery, and I can remember using that word consciously and intentionally. I discovered that those black birds wandering the lawn were of two kinds: the short-tailed ones were starlings, the long-tailed ones grackles. I discovered that robins would stridently attack a seven-year-old boy who tried to climb to their nest. I discovered that the off-key mewing in the hedge wasn’t a cat, it was a bird, delightfully called a Gray Catbird.

My parents and my favorite teachers would smile quizzically when I told them of my finds. Look, I discovered a bird called a Chipping Sparrow, and here’s a picture of it in this library book. Look, I discovered a Horned Lark on the school grounds, and here’s a picture. Look—this one was a challenge for a kid with no binoculars, but I heard those rich notes in the treetop and finally spotted it, deep chestnut and black among the green leaves; see, it’s called an Orchard Oriole. No, not a Baltimore Oriole, I’ve heard of those, but this is different. It’s an Orchard Oriole. The book says so. I discovered it.

At some point, an offhand comment from a schoolteacher led to a fundamental change in my outlook. “You didn’t discover that. You can’t say it’s a discovery unless it’s new to science.”

“New to science.” “Unknown to science.” What did that even mean? It seemed like a knock against normal childhood curiosity. To be sure, many curious kids decide they want to discover something new, but I don’t think it happens until they’re introduced to the concept. For me, the idea set me back. Apparently, for me to claim I’d discovered a bird, it would have to be one that wasn’t in the books already.

“In the beginner’s mind there are many possibilities,” wrote Shunryu Suzuki. “In the expert’s mind there are few.” My beginner’s mind went into hyperdrive, inventing legions of possibilities on the shakiest of grounds. That grackle flying over, with a tail of an odd shape? I didn’t know anything about birds molting their tail feathers, so I assumed it must be some brand-new, unknown type. That sparrow with a white spot on its wing? It didn’t match any picture in any book at the library, so it had to be something undiscovered.

For a while, every day brought novelty. I sketched my supposed new finds and exulted in the sense that I was making scientific discoveries. But then I would see those birds again, and doubts would creep in. It was so hard to be sure these creatures were new.

In my own childish way, unknowingly, I was retracing the struggle of every scientist who ever tried to classify living things. Just look at the diverse abundance of life all around us. If we look closely enough, no two individuals—no two birds, no two animals, no two plants—are exactly alike. Each one has subtle differences. How do we classify them into separate types? How different does an individual have to be for us to say it’s a distinct kind? And if something really is distinct, how can we be sure no one has noticed it before?

There is a huge leap from “This is new to me” to the claim that “this is new to everyone.” The first is driven by the innocent desire to learn. The second opens the door to ego and competition and even conflict. It might not be so pure and innocent, but without it, this book would have no story to tell.

What does it mean to say that a particular bird is “known to science”? As a boy I had only the vaguest idea. My lack of a clear definition didn’t trouble me. But to proceed with any of the topics in this book, we should consider the question: Whose science are we talking about, and why?

As a teenager reading about biology and ecology, I assumed that real science meant facts and theories and concepts that were written down, shared, and refined over time. Later I began to realize that oral traditions of science are also valid. In the past, Indigenous cultures all over the world certainly had valuable knowledge of the plants and animals in their surroundings. Many still do. Even where they have no written language, highly detailed information can be passed down orally, each generation confirming and building upon the knowledge of their forebears.

From the undoubtedly vast (and largely lost) trove of Indigenous knowledge around the globe, a few fragments have been recognized. In the dry country of the American West lives a small nightbird, the Common Poorwill, named for the sound of its mellow, mournful whistles in the dark. The traditional Hopi name for it, Hölchoko, means “the sleeping one.” In the lore of the Akimel O’odham and Tohono O’odham, this bird had the magical ability to induce sleep. Just quaint, primitive stories? No: in the late 1940s, modern scientists stumbled across the fact that the poorwill hibernates in winter, making it the first bird known to do so. Another example involves a songbird, the boldly black and orange Hooded Pitohui, of foothill rainforest in New Guinea. As long ago as the late 1800s, an Australian explorer remarked on the curious fact that it was the only local bird native hunters would not eat. An odd superstition, perhaps? No: in 1990, western scientists discovered that this pitohui is endowed with potent poisons in its feathers, skin, and flesh, a trait previously unknown in any bird.

Beyond such insights into the traits of certain creatures, many Native peoples have shown a remarkable ability to classify and name the whole range of plants and animals in their surroundings. It’s hard for “modern” science to analyze such Indigenous classification systems, because contact between western cultures and native cultures usually has an immediate, negative impact on the latter. Details of accumulated knowledge often begin to fade before outsiders even think about cataloging them.

Nonetheless, some ethno-ornithologists have gotten snapshots of these traditional classifications—by finding relatively intact native groups and approaching them with respect. Aboriginal people on an island off northern Australia had distinct names for seventy-five kinds of birds. (By contrast, I’m sure the average citizen in the United States today can’t recognize and name seventy-five of their local bird species.) The Tlingit people of southeastern Alaska used generic terms for various groups of small birds that visit the region only seasonally, like fast-flying swallows or treetop warblers. But they had good knowledge of, and names for, permanent residents such as chickadees and jays; and for groups like grouse, owls, and ducks, the Tlingit named the species separately. In highland forests of eastern New Guinea, people of the Fore-language group used a remarkably sophisticated system of classifying animals of all kinds. They had names for practically every species of bird in the region and could recognize them at a distance—even small, drab songbirds that visiting ornithologists struggled to identify. Furthermore, when the Fore were presented with unfamiliar birds from outside their region, they were able to place them in context: they correctly discerned which ones were related to species they already knew.

Clearly all these cultures had a robust knowledge of birdlife, genuinely scientific in its own way, long before any Europeans set foot in their lands. If any type of bird is at all conspicuous, we can be sure that all the Native peoples in its range knew it well and had their own names for it.

Consider a big, black bird that is widespread in the northern hemisphere. I’ll call it the Common Raven—because I have to call it something, after all, and that’s the official English name given to it currently by a committee of the American Ornithological Society.

It’s hard to miss: an impressive creature the size of a large hawk, glossy black all over, living boldly out in the open. Ravens tend to mate for life, and it’s common to see a pair high overhead in purposeful, direct flight, one a few yards in front of the other, as they patrol their territory. They may engage in aerial acrobatics, with chases, dives, and barrel rolls, apparently just for fun. Often they give voice to a rich, ringing, guttural croak that may carry half a mile. Members of a pair will communicate with each other, and with other ravens, with a wide variety of harsh or musical notes that probably convey many shades of meaning. Intensely aware and innately curious, they quickly come to examine anything new that shows up in their territory.

Ravens are thought to be among the most intelligent of all birds, at least by the clumsy measures we humans use to judge other life-forms. Certainly they are adaptable. Their diet includes practically anything they can find or catch or scavenge. They steal eggs from the nests of other large birds, and they eat many large insects and small animals, bludgeoning rats and lizards with their massive, pointed beaks. They pick up nuts and grains from the ground, and pluck fruits from fig trees and cacti. They crack open mollusk shells on rocky shorelines and grab scorpions in the desert. They follow packs of wolves or other large predators to feed on the remains of their kills. And although they remain wary, they enter the edges of human settlements to scavenge anything we leave unconsumed.

Their adaptable nature has allowed ravens to inhabit a broad swath of the northern hemisphere, from the edges of the Arctic Ocean in Canada, Greenland, Scandinavia, and Siberia south to highlands of Central America, deserts of North Africa, savannas of northwestern India, and slopes of the Himalayas in Nepal. Although they’re seldom seen in large groups, they are almost omnipresent over a vast area of the globe as scattered pairs or singles. Anyone who spends a lot of time outdoors in their range will see ravens, and see them as individuals. And if you get close to a raven you may realize it is looking at you, too, as an individual, sizing you up, with a stare that seems disturbingly close to human awareness.

This imposing bird has a place in the worldviews of many Indigenous peoples across the northern hemisphere. For some cultures, especially in northwestern North America and northeastern Asia, the raven is tied up in their creation stories, or identified as the bringer of light, or connected to human ancestors. At the same time, it’s often characterized as a clever trickster or a scoundrel. And every language group within its range has a name for it.

Within North America, names for the raven have been varied, and some of these have been recorded and transcribed by western ethnographers. Among the Lenape or Delaware people, this bird was winkeòhkwèt. For the Shoshoni, it was to-gwo’-ri-ka. For the Cherokee, Kâ’länû. For the Tlingit, ye’il. For the Potawatomie, kagakshi. For the Cree, kachgagoo. And so on through hundreds of different languages on this continent. In some northern regions, where the raven is especially common and where it figures most prominently in traditional legends, the local tongue might include more than half a dozen titles for this one bird.

Half a millennium ago, before colonial expansion swept away so many Native peoples and their languages, the raven must have had thousands of names. Even today there are dozens in active use, including Corvo Imperiale in Italian, Kolkrabe in German, Quzgun in Azerbaijani, Grand Corbeau in French, and Hrafn in Icelandic.

But in the parlance of modern science, it has only a single name. Every academic ornithologist in the world, regardless of their native language, recognizes this raven as Corvus corax.

Why is this name for the raven universally accepted? Strange as it might seem, it’s because that name was given to it almost three centuries ago by an eccentric Swedish student of nature who called himself Carolus Linnaeus.

For zoologists, 1758 is year one for modern classification of animals. The raven, Corvus corax, was one of a few hundred species of birds that received their official names that year from Linnaeus in the tenth edition of his work Systema Naturae. No scientific name applied before 1758 to any bird or other animal is now considered valid—not unless it was formally published again later within the framework that’s known around the world as the Linnaean system.



The Linnaean system of classification has been revised in many ways since its introduction in the 1700s, but its current version is the outline used by biologists worldwide. It features a hierarchy of ranks of classification, and a unique two-word name for each known species. To demonstrate, here’s a very simple breakdown for the Common Raven:


	
Kingdom: Animalia (all animals)

	Phylum: Chordata (includes all animals with backbones, plus some others)

	Class: Aves (birds; some authorities now put birds in the same class as reptiles)

	Order: Passeriformes (the perching birds)

	Family: Corvidae (the crow family)

	Genus: Corvus (typical ravens and crows)

	Species: corax (the Common Raven)



Each category nests within a larger one. The genus Corvus includes forty-three other species of crows and ravens in addition to the Common Raven. Besides Corvus, the family Corvidae includes about two dozen other genera (the plural of “genus”), encompassing all the jays, magpies, and nutcrackers. The Corvidae make up just one of many families in the large order Passeriformes, which also includes all the families of sparrows, thrushes, swallows, larks, and all the others that fall under the general heading of “songbirds.” The aim of the system is to group together, in ever-widening circles, those forms that are most closely related. But for most observers, the focus goes to the species, which we perceive as the basic “kinds” of living beings.

By convention, the genus and species are written in Latin, or in Latinized versions of Greek or other languages. Thus, the Latin Corvus corax is a unique identifier for the Common Raven. Use of a binomial (set of two names, genus and species) is an essential part of the Linnaean system.

Priority is another important element. The official scientific name for a species is the first one to be applied, under the formal system, to a diagnosable description or specimen of that species. It’s not a matter of choosing the most appropriate name, or writing the best description, or even being the person who did the work that led to the discovery. Priority in publication is all that counts.

That is a big part of the reason why naturalists and scientists have competed, for more than two and a half centuries, to be the first to discover a new species and describe it to science.

In a full, formal publication, the species designation would include the name of the person who first described it, and often the year of publication, like this: Corvus corax Linnaeus 1758. These additional details were especially useful in the past, when communication was much slower, because sometimes the same name would be applied to different species by different people—or even occasionally by the same person. A species name like pusilla (meaning “small”) might be applied to any smaller representative within some groups of birds, while a scientist with more imagination might call it something else. For compilers of ornithology, trying to untangle a thread of different names that might or might not apply to the same bird, it was essential to know whose description they were following. (Which Muscicapa pusilla is this? Oh, it’s the one described by Alexander Wilson in 1811, not some other application of the same term. Got it.)

When we look back at the histories of birds’ scientific names, there’s another common source of confusion: a species is often shifted to a different genus from the one in which it was first described. This was especially true for those named in the earliest years of this system. Linnaeus recognized only a limited number of genera in the birds he described; some of his followers, with a kind of fundamentalist mindset, were reluctant to name any new genus beyond the original Linnaean ones, even as they saw some genera swelling to an unmanageable number of species. This reluctance faded as explorers and travelers brought back specimens of more birds that didn’t fit any established categories. Scientists began naming many new genera, sometimes defining them so narrowly that almost every species was in its own genus!

Defining what makes up a genus is mostly a matter of opinion, so designations of many genera have shifted back and forth as we learned more and as attitudes changed. In this long process of figuring out diversity, some birds have been moved from one genus to another more than once. Linnaeus described the Eastern Bluebird of North America (which he had never seen) under the name Motacilla sialis. It was later called Sylvia sialis, Saxicola sialis, and Ampelis sialis before winding up with its current name, Sialia sialis, sometime after William Swainson established the genus Sialia in 1827. In all these lateral moves, even as the genus name changed, the specific name, sialis, remained the same, and Linnaeus is still recognized as the original describer.

Most of the genera that Linnaeus proposed are still in use today, although their definitions have become much narrower. The genus Corvus still includes the ravens and crows, even as the jays, magpies, rollers, and paradise flycatchers have been moved away to other groups. So the Common Raven, never flitting (as Edgar Allan Poe might say), still is sitting under the permanent marker of “Corvus corax Linnaeus 1758,” not to be confused with any other creature on Earth or any other application of a similar name within this universal system.

But why is it called the Linnaean system, anyway? Was Linnaeus that much of an innovator, and was scientific classification such a new idea in the 1700s? Not really. Attempts to classify and name living things go back much, much further—for untold ages, of course, in oral traditions among Indigenous peoples all over the world, and even for a couple of millennia in preserved written form in Western civilization.I

In the fourth century BC in Greece, Aristotle wrote up a system that classified hundreds of species of animals. His pupil Theophrastus wrote an even more detailed classification of plants. A few centuries later another Greek, Dioscorides, wrote about hundreds of plant species with an eye to their use in medicine. Botany took the lead over zoology for many centuries thereafter; wild plants were easier to examine than wild animals, of course, and their potential applications in medicine made for a practical incentive. By the 1500s and 1600s in Europe, works classifying thousands of species of plants were appearing. They were written by (among others) the Swiss botanist Caspar Bauhin, the Italian physician and naturalist Pietro Andrea Mattioli, the French botanist Joseph Pitton de Tournefort, and the English parson and naturalist John Ray.

So botany was already a robust science by the time Carl Linnaeus was born in 1707 in southern Sweden. His father, a well-educated clergyman, was an amateur botanist himself, with an extensive garden. He began teaching his son the names of plants, along with Latin, geography, and other subjects, at an early age. Legend holds that when Carl was just an infant, if he began to cry, his parents could calm him by handing him a flower.

As a student, young Linnaeus had an uneven record. In the equivalent of high school, he did so poorly that his teachers announced he had no future as a scholar. They said he should apply himself to manual labor. But he was just focusing his prodigious mental energy on plants and other living things. Ironically for one who would do so much to bring order to classifying the natural world, he had a type of genius that didn’t fit well into the orderly sequence of formal education.

But he made it through school and wound up at the university at Uppsala, north of Stockholm, studying botany and medicine, subjects still closely linked at the time. His academic progress had its highs and lows. At first, after scraping together enough money to attend lectures, he often went hungry, and he stuffed paper in his shoes where the soles had worn through. But his quirky brilliance couldn’t escape notice. An elderly professor was impressed enough to offer young Carl a free room and meals in his house and access to the professor’s library of scientific books. There were regrettable gaps in the faculty at Uppsala at the time; but as a result of that (and of the young man’s exceptional knowledge), Linnaeus was invited to present lectures while he was still just a second-year student. His lectures proved popular. On an extracurricular whim, he wrote a paper about reproduction in plants; it was so thought-provoking that copies circulated among students and professors at the university, who attempted to get it published. And throughout this time he continued to build up his own personal collection of thousands of plant specimens, insects, shells, and other natural objects. He was getting a superb education, if not a normal one.

Linnaeus was based in Uppsala for almost seven years. One summer he made a three-thousand-mile journey north through Swedish Lapland—unusual for him; he showed little desire to be an explorer in the literal sense—and then began writing a treatise on the plants of that northern region, although it wouldn’t be published until years later. He continued to attract the support of influential persons. Eventually he was spending more time teaching classes, for money, than taking them. While at Uppsala he took few exams and never received a formal degree from the university. But he was constantly studying and researching and writing. When he left in the spring of 1735, before his twenty-eighth birthday, to go collect a medical degree in Holland, he carried with him more than a dozen scientific manuscripts in various stages of completion.

And one of those manuscripts would be published soon. After settling in Leiden, Holland, that summer, Linnaeus met local scholars and scientists. Two of those men were so impressed with his Systema Naturae that they put up the money to have it printed.

Looking at it today, it’s odd to think this work could have shaken the entire world of biology. But it did. It had only eleven large pages of content: six pages of densely packed tables and five pages of instructions and definitions, all written in Latin. But within that limited space it made the audacious attempt to list, classify, and organize all of nature, with separate tables for the animal kingdom, the plant kingdom, and the mineral kingdom.

Why did a publication like this have such a profound impact? Was the classification of nature a topic of such burning interest? Yes, it was. Across Europe at the time, homes of the affluent often displayed collections of natural objects—shells, pressed plants, stones, pinned butterflies, stuffed birds, and other things, not only from local surroundings but also from exotic sources. Such a collection was dubbed a “cabinet of curiosities,” although it might occupy an entire room, not just the piece of furniture we would call a cabinet today. Among the nobility and the wealthy, it was a point of pride to have diverse and rare items. Albert Seba, a famed apothecary in Amsterdam, had amassed a remarkable collection through travel and trade. It was so admired that, in 1717, Peter the Great bought it and shipped it off to St. Petersburg. But by the time Linnaeus visited Amsterdam in 1735, Seba had built up a new collection that was even more impressive than before.

So people of wealth and influence collected objects from nature, and many wanted to label and organize their collections according to the latest authorities. And although several systems of classification had been proposed, none of those systems enjoyed universal acceptance. Thus, when the young, brash Swede challenged all the existing classification schemes with a new one of his own, it was sure to attract attention.

Any system for classifying life was being stretched at that time by new species coming to light. In Europe, the global center of science, anyone studying birds in earlier eras could have focused on two or three hundred local species at the most. But by the 1700s, random specimens brought back by travelers forced the recognition of more exotic birdlife: The bird-of-paradise. The toucan. The parrot. No one would have guessed there were 42 species of birds-of-paradise, 36 species of toucans, and more than 350 species of parrots. It was almost impossible for the Eurocentric community of science to accept just how diverse life could be elsewhere.

Linnaeus, extrapolating from the climate and environment of Sweden, once estimated that the total number of plant species in the world might top out at about ten thousand. Like others at the time, he had no concept of the dazzling diversity of life in the tropics. He could not have guessed that the South American nation of Colombia, about one-ninth the size of Europe, would yield close to thirty thousand plants, including more than four thousand orchid species. He would have been stunned to hear that our current tally of plant species worldwide is far above three hundred thousand, with new ones still being described. The variety of birds, beetles, mollusks, and many other groups undoubtedly would have shocked him.

Today we know that Europe has a relatively impoverished flora and fauna. Europe has fewer bird species, fewer butterfly species, fewer members of most groups, than any other continent except Antarctica. Perhaps that modest level of variety was a boon to early taxonomists. If a young Linnaeus had gotten his start in the upper Amazon Basin, where a few acres can hold more life-forms than all of Europe, he might have died of exhaustion before completing what would have been a gargantuan first edition of his Systema Naturae.

While European scientists in the 1700s might have vastly underestimated the world’s diversity of life, they were about to be deluged with it anyway. During the mid- to late 1700s, specimens of plants and animals from all over the world would pour into Europe, by-products of a sad era of colonialism and exploitation. Anyone attempting to compile and publish works based on these specimens would have to either follow or invent some system for classifying and naming them. In hindsight we take it for granted that the Linnaean system won out, but there was nothing inevitable about it.

Indeed, Linnaeus’s work would have been superseded quickly if he had stopped with the original Systema Naturae of 1735. But that was just the beginning of his astonishing outpouring of published works, large and small, during the next four decades: Accounts of the plant life of various regions, such as his Lapland study. Analyses of the holdings of famed botanical gardens. A treatise on the animal life of Sweden. Works on diseases and on the uses of medicines. A major work on the philosophy and fundamentals of botany, laying out his rules for how to approach the discipline. And he revised Systema Naturae over and over, with each new edition more thorough than the last. In the tenth edition in 1758, he adopted what would be the most lasting element of his system—the consistent use of binomials, or two-word scientific names, for each species.II We hold to this standard today.

In the end, the force of Linnaeus’s outsized ego was a big factor in the success of his system. He never hesitated to promote his own ideas above those of everyone else. “God created, Linnaeus set in order”—he might not have been the first to say it, but he heartily agreed, often suggesting he had been chosen by the Almighty to organize nature. He stated that botanists, as a group, made up “Flora’s Army,” and designated himself as the general leading that army. At the university in Uppsala, where he became a professor in 1741 and taught for years, he urged his students to go out into the world to find new species—either to describe them under the Linnaean system or to send him the specimens. He referred to those who did so as his “apostles.” No false modesty there.

Increasingly in the late 1700s, plant and animal specimens flowed into the centers of science in Europe. Sweden itself was not a colonial power—its earlier attempts at empire had been short-lived—but other countries such as Spain, France, the Netherlands, Britain, and Portugal had ships full of explorers, traders, and colonizers ranging around the globe. With growing awareness that natural novelties would be of interest, more of these travelers began bringing or sending back specimens from distant lands. These didn’t always arrive unscathed. Dead birds and other small animals often were preserved in jars of brandy, and bored sailors on long voyages sometimes drank the brandy, leaving the creatures to rot. But enough specimens made it back to Europe to keep Linnaeus and his students occupied with describing them.

The fate of the Linnaean system—the question of whether it would gain lasting influence—was settled, gradually, across Europe during the last few decades of the 1700s. Botanists, recognizing Linnaeus as one of their own, were quick to apply it to the plant world.III But in publications about birds, its use was more uneven.

A Frenchman, Mathurin-Jacques Brisson, gave the system a partial boost with his six-volume work Ornithologie, published starting in 1760. Although it appeared only two years after the tenth edition of Systema Naturae, it included nearly three times as many birds, with close to 1,500 species and varieties. Brisson was a curator for the natural history holdings of René Antoine Ferchault de Réaumur in Paris, one of the best collections in Europe and one of the richest in bird specimens, so he had access to far more bird material than Linnaeus had seen. Brisson’s Ornithologie was an expanded catalog of the Réaumur collection—organizing, listing, and describing every bird species represented there, with the addition of some specimens studied in other Paris collections. He gave Latin binomial names to many, but not all of them.

Still, Brisson’s Ornithologie was admirably accurate and detailed for his era, and he named many new species and genera of birds. As a reflection of its influence, when Linnaeus issued the twelfth edition of his Systema Naturae in 1766, he added nearly four hundred bird species that hadn’t been in the tenth edition; two-thirds were based on Brisson’s work, although he often renamed them. Dozens of Brisson’s generic names are still in use today, including Icterus (for the American orioles), Aquila (for the Golden Eagle and its relatives), and Accipiter (for forest-dwelling hawks found almost worldwide).

A British doctor, John Latham, published A General Synopsis of Birds in three hefty volumes from 1781 to 1785. His intent, he wrote, was to give “a concise account of all the Birds hitherto known; nothing having been done in this way, as a general work, in the English language, of late years.” Latham saluted the work of Brisson and others, and acknowledged the primacy of Linnaeus, but he treated more species than any of them: he had access to museums and private collections at a time when specimens were flowing to England from around the globe. Latham was the first to write a description of the Red-tailed Hawk, now familiar to people all over North America. He described it twice: once as the “American Buzzard,” based on a specimen of an adult from the mainland, and once as the “Cream-coloured Buzzard,” for a specimen of a young bird sent from Jamaica.
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Two species of terns from Mathurin-Jacques Brisson’s Ornithologie, vol. 1, 1760. Illustration engraved by François Nicolas Martinet. Many of the birds discussed and illustrated in Brisson’s work were later formally named by Linnaeus.



But Latham isn’t credited as the describer of the Red-tailed Hawk. Why? Because he didn’t give it a scientific name, just English names. He had not grasped how important those Latin binomials would be, and how unyielding the rules of priority. So when a German scientist, Johann Friedrich Gmelin, produced a thirteenth edition of Systema Naturae in the late 1780s (a decade after the death of Linnaeus), he incorporated most of the new birds described by Latham, and gave them official scientific names under the Linnaean system. Look up the Red-tailed Hawk today and you’ll see it’s officially Buteo jamaicensis, described by J. F. Gmelin in 1788.

Gmelin never traveled to the Americas and never saw a living Red-tailed Hawk. Nor did Latham. Neither Brisson nor Linnaeus had any direct experience with most of the birds they named. In the late 1700s there was often a disconnect between the discoverers and the describers—between the explorers who went out and found animals and plants, and the compilers who wrote them down. But that would change in the early 1800s, with the rise of explorers who would publish their own discoveries. Much of the change would be driven by events in North America.

And part of the incentive for those Americans would come from another European compiler and describer, one of the most prolific and influential of that age.

Born in 1707, the same year as Linnaeus, Georges-Louis Leclerc would come to have almost equal fame by late in the century, when he would be recognized everywhere simply as Buffon: he had been designated as a count, the Comte de Buffon, by France’s King Louis XV.

As a young man he drew notice for his brilliance at mathematics and science. By his mid-twenties he was part of the intellectual community in Paris; in 1739, in his early thirties, he was appointed director of the Jardin du Roi, the king’s garden—a position he held for the rest of his life. Buffon played a leading role in building up the Jardin du Roi, transforming it into a major museum and center for research into the natural sciences. His position gave him access to resources almost unparalleled at the time. Between 1749 and his death in 1788, Buffon published thirty-six large volumes of a work he called Histoire Naturelle, générale et particulière (Natural History, general and particular). It proved tremendously popular and was translated from French into several other languages. In later decades of the century, every educated person in Europe had likely read at least parts of it.

The Histoire Naturelle was encyclopedic in scope. Nine of its volumes, issued from 1770 to 1783, were devoted to birds, with a level of detail not seen before. Buffon described the form and appearance of each species, as had Brisson and others, but he went much further in describing their behaviors and their place in natural habitats. The latter kind of information was mostly based on accounts by others—there is little to suggest that Buffon spent much time observing birds himself—but he considered this aspect of ornithology to be essential. He even invoked behavior in his approach to classification, arguing that it was impossible to judge the true relationships of birds solely based on their physical appearance.

Strikingly, though, the nine volumes of the Histoire Naturelle de Oiseaux did not employ Linnaean scientific names. Buffon and Linnaeus were caustic rivals. In the prospectus for his ornithology volumes, Buffon took aim at Linnaeus in writing that he was “scorning to subjugate himself to follow others and not wishing to imitate the puerile pedantry of these nomenclaturists, who give structures from their minds and tables of their petty ideas for the plans of nature, and who make ridiculous associations of beings least made to go together.…”

No, there would be no Latin binomials here, and Buffon would not be remembered as the describer of new species under the Linnaean system. But in many ways, Buffon was ahead of his time. In his volumes on geology he suggested that prevailing views of the age of the universe (about six thousand years, based on biblical analysis) were far off the mark, and that the Earth was much older. And almost a century before Darwin published his On the Origin of Species, Buffon was writing about processes that sound suspiciously like evolution.

Not that he was a modern evolutionary biologist. He insisted he believed the creation story as outlined in Genesis. But he was willing to consider that creation might have produced a more limited number of original species, and those could have diversified into the forms we see today—so that horses, donkeys, and zebras, for example, all could be descended from the same original stock. He suggested that species could change over time because of local climate or other conditions relating to where they lived—which is true. In particular, he thought that species could change for the worse. And he managed to present some of his ideas in ways that were so offensive that people would want to prove him wrong.


[image: Image]
Golden Eagle from Buffon’s Histoire Naturelle des Oiseaux, vol. 1, 1770. Buffon included thirteen pages of text about this species, in addition to this engraved illustration, but he refused to use scientific names of the Linnaean system.



Although he had never traveled to America, Buffon assumed he knew enough about it. He had concluded that the New World was cooler and more humid, on average, than the Old World. He remarked on the fact that Quebec, at the same latitude as Paris, was covered with snow and ice in winter. (At that time no one fully understood how ocean currents warmed western Europe.) And he regarded the verdant forests of eastern North America as a negative, not a positive: “… as the earth is everywhere covered with trees, shrubs, and gross herbage, it never dries. The transpiration of so many vegetables, pressed close together, produce immense quantities of moist and noxious exhalations. In these melancholy regions, Nature remains concealed under her old garments.”

So America was cold and damp, Buffon wrote, and less conducive to healthy life. “In America, therefore, animated Nature is weaker, less active, and more circumscribed in the variety of her productions; for we perceive, from the enumeration of the American animals, that the number of species is not only fewer, but that, in general, all the animals are much smaller than those of the Old Continent. No American animal can be compared with the elephant, the rhinoceros, the hippopotamus.…” He went on to write that when species were native to both sides of the Atlantic, individuals in the New World had degenerated from their original form, and that the same would happen to domesticated animals brought from Europe to America.

In Buffon’s view, most aspects of nature were degenerate, and simply inferior, in America. The animals were smaller, weaker, less varied, less virile. Most of his readers in Europe weren’t surprised by these ideas and didn’t have any trouble accepting them.

In America, though, the reaction would be different. The American Revolution had succeeded. The United States had achieved independence from Britain with the signing of the Treaty of Paris in 1783, the same year that Buffon, in Paris, published his final volume on birds. Science in general, and ornithology in particular, would take hold only gradually in the new nation. But over the next few decades, one force driving American naturalists would be a desire to prove Buffon wrong—to show that the nature of this continent was, in fact, magnificent, and well worth exploring.


	
I. Ancient writings in China also reveal a detailed level of knowledge, especially about plants, but these early Chinese scholars seem to have put less emphasis on systems of classification.

	
II. He and other authors had used binomials before, but not consistently. It was accepted practice to use one word for the genus, and follow it with a word or words that would separate each species from its relatives. Thus, in the fourth edition of Systema Naturae (1744), the Gray Heron was Ardea cinerea—with cinerea meaning “ash-colored” or “gray,” enough of a description to separate it from the few other herons or heron-like birds listed. But the one-humped Arabian camel was called Camelus topho dorsi unico to distinguish it from Camelus tophis dorsi duobus, the two-humped Bactrian camel. In the tenth edition in 1758, with the realization that the name didn’t have to be a complete diagnosis, these two were renamed Camelus dromedarius and Camelus bactrianus, with their erstwhile four-word names subsumed into the description in the accompanying text.

	
III. Ironically, although the outlines of the system survived, its original method for classifying plants was soon abandoned. Linnaeus had divided plant species into groups based on the numbers of the reproductive parts of their flowers: the number of anthers, stamens, and so on. This was popular initially because it was so easy to apply—all you had to do was to open up the flower and count the parts—but it resulted in highly unnatural categories, with unrelated plants lumped together and close relatives separated out into different groups. By 1830 at the latest, this approach had been abandoned in favor of more natural groupings. And although Systema Naturae originally included what Linnaeus called “the three kingdoms”—plant, animal, and mineral—scientists soon decided they couldn’t classify minerals by the methods that worked for living things.
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