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Objects are distinguished and known by classifying them methodically and giving them appropriate names. Therefore, classification and name-giving will be the foundation of our science.


—LINNAEUS


The true and only science is the knowledge of facts.


—BUFFON





FOR MUCH OF THE EIGHTEENTH CENTURY, TWO MEN RACED each other to complete a comprehensive accounting of all life on Earth. At stake was not just scholarly immortality but the very nature of our relationship to nature—the concepts and principles we use to comprehend the living world. Their monumental works, entitled Histoire Naturelle and Systema Naturae, were far more than catalogues. They were embodiments of very different worldviews, attempting to substantiate those worldviews by fitting each piece of life’s puzzle into a cohesive whole.


The task consumed their lifetimes. Both began believing that the Earth could not possibly hold more than a few thousand species, but as the decades passed, their grand compendiums remained vastly short of completion. The surprise of life’s profusion, of its unexpected diversity and nuance, led them to develop even more starkly divergent views on the environment, on humanity’s role in shaping the fate of our planet, and on humanity itself.


They were exact contemporaries, and polar opposites. Carl Linnaeus was a Swedish doctor with a diploma-mill medical degree and a flair for self-promotion, who trumpeted that “nobody has been a greater botanist or zoologist” while anonymously publishing rave reviews of his own work. Georges-Louis de Buffon, the gentleman keeper of France’s royal garden, disdained contemporary glory as “a vain and deceitful phantom,” despite being far more famous during his lifetime. Linnaeus, the anxious center of his own universe, preferred the company of student acolytes. Buffon, as renowned for his elegance as for his brilliance, cut a confident swath through the court of Versailles and the salons of Paris.


Linnaeus hewed closely to the Bible, while claiming divine inspiration for his own work. Buffon faced formal charges of blasphemy for suggesting the Earth might be older than Scripture indicated. Linnaeus thought his daughters unworthy of education, allowing them to learn only domestic skills. Buffon’s closest friendship was with a woman, an accomplished intellectual he considered in many ways his superior.


Linnaeus blithely laid the groundwork for racial pseudoscience, not only creating the categories that would later be labeled “races,” but assigning them fixed attributes (his Homo sapiens europaeus was inherently “governed by laws,” while Homo sapiens afer was “governed by whim”). Buffon advocated passionately against the herding of humanity into rigid categories, emphasizing instead our vast, nuanced diversity and common origin.


Their rivalry ran deep. Buffon, with magnificent hauteur, publicly pitied Linnaeus as the “obsessed” victim of a mania, while Linnaeus took secret glee in naming a species Buffonia after his nemesis—a plant with slender leaves, as Buffon had “indeed very slender pretensions to a botanical honor.” Yet both men had profoundly original minds. Both had astonishing capacities for work, pursuing their shared goal with unyielding discipline. As that goal continued to elude them, both persisted through chronic illness and bouts of staggering pain. Both attempted to raise their sons as successors, with tragic results. Both left behind legacies even more imposing than the sum total of their published works, legacies that contended for centuries. They still contend today.


Neither of them was a scientist—that term would not be coined until 1833, when the word science itself began to take on the meaning it has today. They were known in their time as savants, practitioners of a discipline that melded inquiry, philosophy, and a generous dollop of self-assumed authority. Yet many scientists of the nineteenth century eagerly claimed Linnaeus as a precursor, awarding him a posthumous fame that crowded the once-celebrated Buffon into obscurity. Gaining the upper hand during the chaos of the French Revolution and flourishing in the colonial expansionism of the Victorian era, pro-Linnaeus factions rushed not to disprove Buffon but to trivialize him, eviscerating his work while purporting to translate it. His Histoire Naturelle remained in print, but in abridged and adulterated versions that comprised near-parodies of the original.


Natural history, like human history, is written by the victors. For generations, adherents of the Linnean worldview were supremely confident of having won.


But flaws began to appear in that worldview as early as the 1860s, when Charles Darwin admitted that Buffon’s theories were “laughably like mine.” Attempting to reconcile Linnaeus’s rigid hierarchies with the constant change of evolution, naturalists cobbled together increasingly elaborate taxonomies that were riddled with redundancies and errors. In the twentieth century, the development of genetics and the discovery of DNA further broadened our understanding of life, making even clearer the insufficiencies of existing systematics and pointing toward alternatives. In the twenty-first century, advances such as epigenetics and genome sequencing have prompted scientists to concede the limitations of the Linnean worldview, to debate plans for its replacement, and to consider Buffon’s work and legacy anew.


This is the story of parallel lives lived on the grandest of scales, in pursuit of the core truths of our existence. The quest to know all life was an unwinnable impossibility, fueled by genius, hubris, the gleam of immortalizing fame, and the passion to simply understand—to know our world, and ourselves. There has never been a more human task.


—JASON ROBERTS
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The heroic statue of Buffon, commissioned by King Louis XVI


Prelude


The Mask and the Veil
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AS JOURNALISTS SCRAMBLED TO ESTIMATE THEIR NUMBERS, some twenty thousand mourners lined the streets of Paris on the morning of April 18, 1788, jostling and craning to glimpse the funeral procession of one of the world’s most famous men. What they witnessed was parade-like in its proportions, a solemn spectacle projecting “a luster rarely accorded to power, opulence, dignity,” the Paris Mercury reported. “Such was the influence of this famous name.”


First came a crier and six bailiffs, clearing the way for a convoy of nineteen liveried servants. Then a detachment of the Paris Guard marching in lockstep, followed by a contingent of schoolchildren, sixty clergymen, thirty-six choirboys chanting dirges to the accompaniment of four bass horns, and six guards bearing torches. At last the funeral carriage hove into view, drawn by fourteen horses clad in matching black silk with silver embroideries. In its wake passed a long, somber cortege of prominent mourners: aristocrats, academics, and artists walking shoulder to shoulder. One of them—Dr. Felix Vicq-d’Azyr, personal physician to Queen Marie Antoinette—was moved by the sight of ordinary people stepping from the crowd and marching alongside them. “You remember, gentlemen,” he later reminisced,




that innumerable retinue of people of all ranks, from all walks of life, who followed in mourning, in the midst of a huge and dismayed crowd. A murmur of praise and regret sometimes broke the silence of the assembly. The temple to which we walked could not contain this large family of a great man.





In life, Georges-Louis Leclerc de Buffon had held only the modest office of intendant, or keeper, of the Jardin du Roi—the King’s Garden—which despite its name was far from any royal enclave, on Paris’s working-class southern fringe. He’d begun inauspiciously, the son of a provincial tax collector in rural Burgundy, and earned no degree during his brief university studies, only a reputation for preferring dueling to studying. Yet he’d emerged as a leader of the intellectual revolution that would come to be known as the Enlightenment, a magisterial figure recognized throughout the world. Across the channel in London, Gentleman’s Magazine was mourning Buffon as the last of the “four bright lamps” of France to be “totally extinguished,” placing him in a pantheon alongside Montesquieu, Rousseau, and Voltaire. The historian Sainte-Beuve would go further, concluding that “Buffon, the last to vanish of the four great men of the eighteenth century, in a sense brought that century to a close on the day of his death.”


The formal eulogy, delivered by the philosopher Nicholas de Condorcet, went further still. “The history of science presents only two men who by the nature of their works appear to come close to Monsieur Buffon—Aristotle and Pliny.”




Both indefatigable workers like him—amazing in the immensity of their knowledge and the plans that they have conceived and executed, both respected during their lives and honored after their deaths by their countrymen—they have seen their glory survive the revolutions of opinions and of empires, survive the nations which have produced them and even the languages which they used, and they seem by their example to promise Monsieur Buffon a glory no less durable.





There was no talk of erecting a monument to the great man, as one already existed: a towering statue, secretly commissioned by a grateful King Louis XVI eleven years earlier and unveiled, much to its subject’s embarrassment, as the Jardin du Roi’s centerpiece. Bearing a fulsome inscription (All nature bows to his genius) and portraying a near-nude Buffon, the marble figure was by all accounts a remarkably accurate depiction of the man himself, who despite being seventy-one at the time of the unveiling appeared decades younger. The sculptor found little need to idealize, as Buffon had long struck observers as something of a heroic statue come to life. “An advantageous height, a noble air; an imposing face, a physiognomy at once pleasant and majestic,” ran Condorcet’s description in his eulogy.


“Monsieur Buffon has never spoken to me of the marvels of the earth,” one longtime friend admitted, “without inspiring in me the thought that he is one of them.”


Another monument, even more impressive, resided not in the Jardin but on bookshelves throughout the world. Histoire Naturelle, Générale et Particulière, Buffon’s masterwork, stood at thirty-five volumes—three introductory ones on general subjects, twelve on mammals, nine on birds, five on minerals, and six supplemental volumes on miscellaneous subjects. It was, in one sense, a failure: His original plan had been to encompass “the whole extent of Nature, and the entire Kingdom of Creation,” but despite forty-three years of single-minded dedication he’d fallen short of properly addressing plants, amphibians, fish, mollusks, or insects.


It was a staggering achievement nonetheless. Even incomplete, the Histoire dwarfed most encyclopedias, a task made even more impressive by his laborious writing process. Buffon famously read drafts aloud to friends, asked them to paraphrase what they heard, then rewrote anything muddled or misunderstood, a process he repeated up to seventeen times for a single chapter. “Good writing is good thinking, good awareness, and good execution, all at once” was his dictum. This painstaking emphasis on clarity, combined with his choice of language—he wrote in contemporary French, not academic Latin—had been a key to the work’s enduring success.


To say that Histoire Naturelle was a bestseller is an understatement. Hailed as both a landmark of science and a work of literature, it was a publishing phenomenon that made Buffon the most popular nonfiction author in French history. Each new volume’s release sparked a flurry of sales and a round of public debate, and seemed poised to continue to do so. Also walking in the funeral cortege was Buffon’s handpicked successor, a young French nobleman who’d carefully trained in his mentor’s methods and distinctive style. He’d already published Volume 36 of the Histoire, on serpents and egg-bearing quadrupeds, and was preparing Volume 37, on cetaceans. The great man had passed away. The great work would go on.


That, at least, was the plan.


*


The death of Professor Carl Linnaeus, a decade before Buffon’s passing, had not been an occasion for grand public mourning. The long-retired academic was delivered to his rest on a winter evening in a plain coffin, hewn from one of the yew trees on his property, his unwashed, unshaved body wrapped within a single winding sheet. The torchbearers following the hearse were his tenants and servants. Most in attendance had walked over from nearby Uppsala University, where Linnaeus had taught medicine and botany for twenty-two years.


Many of them, students and faculty alike, knew him more by reputation than by experience. It had been fifteen years since the professor’s progressive brain disorder compelled him to abandon his appointment, five years since he had lost touch with reality, two years since he could walk or talk. The ceremony was respectful, but tinged with the awareness that the mind had failed well before the body. Linnaeus had spent his final years in a labyrinth of confusion, leafing through his greatest work without comprehending that he himself had written it.


No monuments had been erected, nor were any proposed.


Both Buffon and Linnaeus had been born in 1707. Both devoted themselves to compiling a massive work intended to capture the whole of nature, and neither had succeeded. But there the resemblance ended. Linnaeus was the foremost figure among the school of natural historians known as systematists, who prioritized naming and labeling above all other pursuits. Buffon was the leading practitioner of a more complex approach to nature—a perspective that, appropriately, he never saw the need to label. It may best be called complexism.


To Linnaeus’s mind, nature was a noun. All species remained as created during Genesis, representing an unchanging tableau. To Buffon, nature was a verb, a swirl of constant change. To Linnaeus, classification was knowledge: How could life be understood without organizing it into tidy categories? Buffon believed that to classify was to oversimplify; that while useful for practical purposes, classification ran the risk of embedding fundamental misunderstandings. Linnaeus believed that a single specimen could exemplify the species it belonged to, displaying a distinguishing “essence.” Buffon thought species were far more fluid, and that unknown forces connected them across an expanse of time.


Linnaeus trafficked in certainties, and congratulated himself heartily for doing so. As he described himself in one of his autobiographies (he wrote four),




God himself has guided him. . . . He has let him look into His secrets and let him see more of his created works than any mortal man before him. God has given him the greatest insight into natural history, greater than anyone else has enjoyed. God has been with him, wherever he has gone, and has eradicated all his enemies for him and made him a great name, as great as those of the greatest men on earth.





Buffon, in contrast, had come to believe that the only way to study nature was in a state of permanent uncertainty—a willingness to compile observations and explore connections, but to maintain a sense of wonder, an expectation of surprise. Their worldviews were fundamentally different, as illustrated by Buffon’s employment of a metaphorical mask and veil. “The greatest obstacles to the advancement of human knowledge lie less in things themselves than in our manner of considering them,” he wrote. “Nature . . . carries only a veil, while we would put a mask over her face. We load her with our own prejudices, and suppose her to act and to conduct her operations even after the same fashion as ourselves.”


To him, systems were masks imposed upon nature. They represented an urge to see nature as we wished it to be, not as it truly was. It was humbling to patiently observe, only occasionally catching glimpses beneath the veil, but to Buffon there was no other choice. Nature was profoundly, abundantly complex—perhaps beyond human understanding, as humans themselves were part of the equation. To sort into tidy categories was to deny life’s inherent interrelation. “Nature, displayed in its full extent, presents us with an immense tableau,” he wrote,




a continuous series of objects, so close and so similar that their difference would be difficult to define. This chain is not a simple thread which is only extended in length, it is a large web or rather a network, which, from interval to interval, casts branches to the side in order to unite with the networks of another order.





If the crowds and tributes on that April morning were any measure, Buffon’s complexist worldview had triumphed: Nature was a dynamic unity to be contemplated, not a static entity to be conquered. But within five years Buffon would be reviled as an enemy of progress, dismissed as a best-forgotten symbol of an irrelevant past. His earthly remains would be carelessly tumbled from the very coffin that had been solemnly borne through the streets, by scavengers stripping the coffin of scrap metal. A torch-bearing crowd would stream through the gates of his beloved Jardin, ignoring his monumental statue—its placement made it difficult to destroy—and clamoring to install an image of the man whose life’s work stood in parallel and antithesis to his own: a plaster bust, hastily obtained and painted to resemble marble, of Carl Linnaeus.









Part I


The Great Chain of Being
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There is nothing more difficult to plan,


more doubtful of success,


nor more dangerous to manage


than the creation of a new system.


—MACHIAVELLI
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A nineteenth-century depiction of Linnaeus as child botanist


One


Of the Linden Tree
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THE LANDSCAPE OF SEVENTEENTH-CENTURY SWEDEN WAS DOTTED with natural shrines. These were linden trees, viewed in a semi-mystical light by Swedes who associated their heart-shaped leaves and fragrant blossoms with Freyja, the Nordic goddess of love and fertility. Pregnant women visited them to gather leaves, hoping to invoke Freyja’s protection during childbirth by sleeping on pillows stuffed with them. Travelers sought shelter under their branches during storms, believing that Thor deferred to Freyja by aiming his lightning strikes elsewhere. Their silver trunks were favored sites for both romantic declarations and business negotiations, since Freyja was thought to punish anyone speaking lies beneath their boughs.


One ancient linden tree was especially revered. It grew near the border of the southern Swedish province of Småland, in a field straddling Hvittaryds and Jonsboda parishes, rising in a massive triple trunk to spread a canopy shading most of an acre. Nestled near its roots lay a cairn of piled stones, dating to the Bronze Age and thought to mark the resting place of a Viking warrior. The natives of Småland had long since declared the tree and its grounds a våarträd, a treasured landmark believed to extend its protection to all of the surrounding countryside.


For the family that owned the land, that brought both honor and a special duty of care: Våarträds were customarily left as undisturbed as possible, even when they occupied what would otherwise be productive farmland. For generations the family tended to the tree. When twigs or branches fell, they carefully gathered them up (it was bad luck to break even a single one) and placed them in neat piles atop the roots, leaving them to weather in peace. They erected a perimeter fence to protect the tree from the bunting, rubbing, and ringbarking of grazing animals, but kept a path to the trunk accessible to visitors.


The family had no name. This was common in rural Sweden, where surnames were rarely necessary; one’s lifelong presence on ancestral land served as identity enough. Most males, when required to provide one, adopted the simple patronymic of adding -son to their father’s given name, a practice that would eventually populate Sweden with a healthy percentage of Johannsons, Petersons, and Svensons. But in the fall of 1690, a sixteen-year-old named Nils made a different choice. Instead of becoming Nils Ingemarsson, he decided to commemorate his family’s tree by adopting the surname Linnaeus. It meant “man of the linden tree,” not in Swedish but in Latin.


The choice betrayed ambition. Nils was leaving to attend the University of Lund, 150 miles away, where Latin was the language of academic discourse. Many professional scholars adopted Latin versions of their surnames, which is why Michel de Nostredame is better known as Nostradamus, and why Nikolaj Kopernik is remembered as Nicolaus Copernicus. Assuming a latinized name in advance was a jarring, presumptuous choice in the province of Småland. But provincial life was what Nils intended to leave behind.


*


Nils Linnaeus did not stray as far from the linden tree as he had hoped. His family’s farming income was enough to send him to the university, but not enough to keep him there. He’d arrived with barely the money for a single year’s tuition, hoping to fund the rest with a combination of scholarships and part-time work. When those failed to materialize, he abandoned his education and for most of the next decade wandered through Sweden and neighboring Denmark, establishing himself nowhere and in no profession. He was by all accounts a friendly presence, a genial, outgoing soul. He was also in no particular hurry to make his way home.


He was twenty-seven when he finally returned, to familial disappointment and the challenge of finding a livelihood. Lacking the resources to set himself up as a farmer in Småland, he began studying to join the Lutheran priesthood. Two years later, the freshly ordained Reverend Linnaeus found an entry-level posting as a comminister, or auxiliary curate, in the village of Stenbrohult, a farming community on the shores of Lake Möckeln. It was only twenty miles from his birthplace and his namesake tree. In 1706, he married Christina Brodersonia, the daughter of his immediate superior, who changed her name to Christina Linnea (“woman of the linden tree”). On May 23, 1707, she gave birth to their first child, a son. In honor of the king of Sweden, they named him Carl.


The birth and early childhood of Carl Linnaeus is densely ornamented, with family legend and later attempts to render him a kind of secular saint, destined for green paths of glory. Apocryphal accounts hold that the boy was born with a head of snowy white hair, the mark of a skogsanda, or forest spirit, which later darkened to brown. The infant was strangely fussy and inconsolable, soothed only by his mother placing bouquets of flowers above his crib. “Flowers became Carl’s first and choicest plaything,” an early biographer wrote. “The father took the little year-old son out with him sometimes into the garden, putting the child on the ground in the grass and leaving a little flower in his hand with which to amuse himself.”


There were flowers in abundance. By now Reverend Linnaeus had succeeded his father-in-law as curate and moved his family to the rectory of Stenbrohult, where, free from the need to travel throughout the parish, he took up gardening as a hobby. The reverend’s garden took on formal proportions, encompassing several hundred floral varieties and sporting as its centerpiece a “feast” of flowers—a round, raised soil bed in the shape of a table, set with plantings carefully tended to look like heavily laden dishes. Shrubs, planted at table’s edge, were trimmed in topiary fashion to perform the roles of dinner guests. Young Carl is said to have spent hours in their imaginary company, and more hours still tending to a garden patch of his own nearby. According to one early biographer, the boy was “for ever searching fields and woodlands in quest of flowers. . . . His loving mother complained that no sooner had he got a new flower than he cruelly pulled it to pieces, for the little fellow loved to penetrate, as far as it was possible, into the secrets of nature.” There is even a story of young Carl being caught surreptitiously pressing flowers between the pages of the family Bible. “The Bible is the Book of Life,” he purportedly explained, “and surely if I put the flowers between its leaves they would retain their color, the Bible keeping them alive for ever.”


Such accounts, if true, were irrelevant: The boy’s profession had been fixed at birth. Just as Nils Linnaeus had replaced his father-in-law as rector of Stenbrohult, Carl was intended to succeed him, thus representing the fifth generation to occupy the hereditary pulpit that had been his mother’s dowry. Tending a garden was a hobby for the father, a respite from tending to souls. It could be his son’s hobby as well, but nothing more.


*


Carl would later pinpoint the moment his fascination became an obsession. It was on a bright spring day in 1711, not long after his fourth birthday. The weather was so beautiful that many of the citizens of Stenbrohult put aside their chores to enjoy a picnic at Möklanäs, a meadow on a promontory jutting out into Lake Möckeln. Afterward, as the crowd relaxed in the lush grass, Reverend Linnaeus volunteered to entertain by delivering an impromptu lecture on botany. “The guests seated themselves on some flowery turf,” Carl later recollected, as his father pulled up a few nearby specimens and “made various remarks on the names and properties of the plants, showing them the roots of the Succisa, Tormetilla, Orchides.”


Even decades later, the Latin names of the random specimens rang clear in his mind. Resorting to the third person, he later described the moment:




The child paid the most uninterrupted attention to all he saw and heard, and from that hour never ceased harassing his father with questions about the name, qualities, and nature of every plant he met with; indeed, he very often asked more than his father was able to answer.





Carl’s irrepressible new curiosity led to some tense moments in the family garden. As he later admitted (again in the third person), he would ask about a plant, “but like other children, he used immediately to forget what he had learned, and especially the names of plants” (italics his). Tired of repeating himself, the father gave his son an ultimatum: He would describe and name a plant, but only once. For the rest of his life, Carl Linnaeus would thank his father for two gifts: his introduction to botany, and “this harshness” of instruction, which honed his memory at an early age, “for I afterwards retained with ease whatever I heard.”


In 1717, his father deposited ten-year-old Carl at the Trivial School of Växjö, thirty miles from Stenbrohult, arranging for his room and board and admonishing him to acquire “useful material for the ministry.” The Trivial School was so called because it taught the three subjects of the classic academic trivium: grammar, rhetoric, and dialectic. It was a rarified curriculum: The grammar was Latin and Greek, the rhetoric grounded on Aristotle, and the dialectics drawn from Socrates. Trivial schools tended to overwhelm even the most intelligent provincial youths—which, as Carl quickly discovered, led to the schoolmasters “preferring stripes and punishments to admonitions and encouragements.” By his second year at Växjö, Carl was slogging to his morning classes with a growing sense of dread.


He became, at best, a mediocre student. Although he would spend the bulk of his career writing in Latin, his command of that language would always be more workmanlike than elegant; even his Swedish would be ridiculed by more sophisticated colleagues. He spent the first five years mostly confined to the Trivial’s small grounds, until his upperclassman status gave him the right to venture outside the school. Then he spent hours walking alone, in the forests and fields that skirted Växjö. If he made a friend, he does not mention it in any of his four autobiographies. He does, however, record that both students and teachers were now calling him den lilla botanisten, the Little Botanist, a reference to his stature (he would never grow past five feet tall), and his growing obsession. He would return from his solitary walks with clutches of flowers and leaves, which he pressed between the pages of his books. Desperately unhappy, homesick for a Stenbrohult where “Flora seems to have lavished all her beauties,” as he now imagined, Carl retreated further and further into his private expertise. His father’s garden seemed unattainably distant, a post-expulsion Eden. “Let the child enjoy his paradise,” he would later write. “It will be driven from it by care soon enough.”


The demands of the school only increased in his teenage years. While he did well enough in mathematics and physics, he performed abysmally in Hebrew, metaphysics, and theology, consistently ranking as one of the school’s worst students. His mother and father, however, remained unaware that anything was wrong, and Carl did not confess his misery on his rare visits home. But by his seventh year at Växjö, the Little Botanist’s dread was tinged with desperation. He was failing—had failed—to acquire useful material for the ministry. A reckoning would come.


*


It came the following year, when Reverend Linnaeus contracted a minor but lingering illness. On his way to consult Johann Rothman, a doctor with a practice in Växjö, he decided to drop by the Trivial School for an impromptu visit. As Carl himself later recalled, his father was “hoping to hear from the preceptors a very flattering account of his beloved son’s progress,”




but things happened quite otherwise. . . . It was thought right to advise the father to put the youth an apprentice to some tailor or shoemaker, or some other manual employment, in preference to giving him a learned education for which he was evidently unfit.





The reverend could not contain his shock. A tailor or a shoemaker. It was a profound disappointment, to be sure, but also a major financial blow. The cost of boarding and schooling Carl for nine years had been a significant hardship. Now there would be more expenses to come, since Carl’s younger brother Samuel would have to be trained in his stead. More pressing was the immediate question: What to do with Carl? The school’s suggestion of apprenticing him to a trade had come too late. He was no longer a boy, but a young man of nearly twenty. It was difficult to imagine any manual tradesman taking the measure of the physically small, perpetually distracted young Carl and accepting him as an apprentice.


In the office of Dr. Rothman, an old friend, Reverend Linnaeus confessed his dismay. Rothman listened sympathetically, then confirmed that the harsh assessment was probably correct: He also served as the Trivial’s part-time physics instructor, where he’d come to know the younger Linnaeus as a slogging, unmotivated pupil. But at the same time, he’d recognized Carl’s clear intelligence and capacity for obsessive focus. Perhaps, he suggested, another scenario was possible.


At the time, botany was scarcely a profession in itself. It was the realm of the hobbyist, or the independently wealthy dilettante. There were professors who taught botany as a discipline, but as part of a medical curriculum, since knowledge of plants and their uses was a key aspect of medicine. Had Nils considered making a doctor of his son? Rothman offered to take Carl into his home and train him for one year. It would be an informal apprenticeship, but with any luck Carl would emerge prepared to attend medical school.


The proposal did not fill Nils Linnaeus’s heart with joy. Medicine held far less social cachet in Sweden than being a member of the clergy, and Carl had never evinced an interest in the subject. He feared that his daydreaming son would find work only as a military surgeon, the least-respectable member of the medical class, treating wounds on the battlefield and syphilis in the barracks. But it seemed there were no better options. Nils assented and departed for Stenbrohult, still wondering how he was going to break the news to his wife.


Released from the tedium of the Trivial, Carl proved a willing apprentice, quitting the school and moving in with his temporary master. The villagers of Växjö grew used to the sight of the Little Botanist doing his best to transform himself into the Little Physician, shadowing the doctor as he went about his rounds. But when Rothman’s year of instruction was up, Carl returned home to Stenbrohult and a strained reunion. The reverend had concealed from his wife the truth about their son’s academic failure for as long as possible, and when she did find out, the news of a hastily arranged change of profession had been no consolation. Both angry and disappointed, Christina Linnea forbade any mention of gardening and botany within the house. Yet she gave her cold consent to Carl’s attending medical school in the fall.


Carl left home on August 17, 1727. He carried with him a letter of recommendation from his former schoolmasters, technically required for registration at medical school but so disparagingly worded that he would never bother to submit it. He also carried a purse of silver Swedish dalers, a gift from a father who made it clear that, regrettably, no more funds would be forthcoming. It was enough for a year at best. After that, he’d have to improvise.
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A statue of young Linnaeus, Uppsala Botanical Garden


Two


A Course in Starvation
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ON APRIL 19, 1729, IN THE SWEDISH CITY OF UPPSALA, PROFESSOR Olof Celsius disappeared into the weeds and brambles of a neglected field. Plump, dressed in black clerical robes, his face framed by a powdered wig and a prodigious goatee, the middle-aged academic cut a dignified figure, which made all the more incongruous his sudden departures into an overgrown thicket fringed by grazing cows. To casual passersby the land seemed a vacant lot, but Celsius knew its secret. It held the ruins of a garden.


Nearly a century earlier, another Uppsala professor had planted a private teaching garden here, an open-air classroom designed to give student physicians hands-on experience in identifying medically useful plants. The collection flourished for generations, growing to nearly two thousand botanical varieties (including, in a first for Sweden, a curiosity known as the potato). What had happened to the Uppsala Botanical Garden? The same thing that had happened to Uppsala itself. For centuries, Uppsala had rivaled Stockholm for the status of Sweden’s foremost city. While Stockholm was the commercial hub and seat of government, Uppsala was its cultural and religious center, the headquarters of the Swedish church, home to northern Europe’s oldest university and the coronation site of Swedish kings and queens (who traditionally maintained castles in both Stockholm and Uppsala). But the rivalry ended abruptly in 1702, when a fire of unknown origin swept through Uppsala, fed by strong winds blowing through narrow medieval streets like air through a bellows. The Great Fire reduced three-quarters of the city to smoldering ruins, bringing on an eclipse from which Uppsala would never quite recover. Instead of repairing Uppsala Castle, Sweden’s king hauled away stones from the rubble to use in his Stockholm palace.


No longer a metropolis, Uppsala rebuilt on a smaller scale. The city was still rebuilding twenty-six years later, and the old teaching garden was no one’s priority. Only a tenth of the plants had survived the fire. Now they grew mostly of their own accord, choking off pathways, twining across still-charred ground. Yet portions of the interior could be navigated, and Professor Celsius found it a fitting place to gather his thoughts. He was writing, or rather attempting to write, a book about plants.


It had seemed like a straightforward project. With a working title of Hierobotanicum, or Priestly Plants, it sought only to provide details on the 126 plants mentioned in the Old and New Testaments. But Celsius, despite being one of Sweden’s foremost biblical scholars, was mired in uncertainty. Knowing the names of those 126 plants, he’d come to realize, was not the same as identifying them.


What, for instance, was the “hyssop” mentioned in Leviticus, Numbers, Exodus, and Psalms? The Bible cites such a plant twelve times, but in Celsius’s time the name hyssop was attached to at least five plants: an herb, a nettle, an aquatic plant, a wildflower, and a variety of anise. Furthermore, hyssop was a transliteration from Greek; in Hebrew the plant is called ezob or ezov, which may or may not be another thing entirely. Why did it matter? The Bible specifies hyssop as a key ingredient in purifying a church, ridding a house of leprosy, preparing a corpse for burial, and properly sacrificing a red heifer. Celsius had no intention of performing these rituals, but an intriguing theme of sanitation ran through them all. Did the biblical hyssop hold disinfectant qualities, or safeguard against contagious disease? Such insights could only be determined by first deciding which, if any, of the five hyssops was the “true” plant in question. It was not a decision Celsius felt qualified to make.


In the ruined garden, Celsius was usually free to ponder such matters in uninterrupted solitude. But on this particular spring day, as he rounded the remnants of a path, he saw another visitor. A young man was sitting on a bench, intently scratching away in a notebook. He was small, not more than five feet tall, and so slightly built he seemed almost elfin. He wore no wig, which marked him as something less than a gentleman of means. His clothes were not only shabby but mismatched and ill-fitting, as if they’d been stolen or scrounged. A threadbare coat hung loosely on his thin shoulders. Scraps of newspaper showed through holes in his shoes.


Uppsala University was full of students of minuscule means, just barely scraping by, but this stranger seemed closer to a beggar than a scholar. Celsius drew closer and noticed the young man was not writing but drawing from life, capturing a nearby flower in crude, graceless strokes. The clear lack of artistic intent (and skill) meant the work in progress was not a still life but a field schematic. The flower was a specimen.


“What are you examining?” the professor asked.


The stranger answered politely. But instead of giving the plant’s Swedish name he cited a little-known technical designation, one given by the French botanist Joseph Pitton de Tournefort. This was impressive. Celsius knew that the Tournefort system of plant identification was notoriously difficult to master, requiring the rote memorization of 698 distinct categories. “Do you know about plants? Have you studied botany?” Celsius asked. “What is your name?”


“Carl Linnaeus, sir.”


“Where are you from?” he asked, although much of the answer was already apparent in the young man’s manner of speech. He spoke with the airy, unemphatic lilt of the rural provinces, in an accent thick enough to mark him of peasant stock.


Celsius started to point. “Do you know the name of that plant? How about that one?” The Linnaeus fellow named them each in turn. Then, on his own accord, he began identifying the weeds as well.


More than just a diligent student, then. A serious, self-directed botanist in his own right. “How many plants have you collected and pressed?” Celsius asked.


“More than six hundred native wildflowers.” That was three times the number of surviving plants in the Botanical Garden.


Celsius looked at the unusual young man, who spoke like a university don despite his shabby dress. “His eyes were full of plants, but his stomach was achingly empty most of the time,” the famed naturalist John Muir would later write of this juncture in Linnaeus’s life. “A course of starvation, it would seem, is a tremendous necessity in the training of Heaven’s favorites.”


Celsius made an impulsive decision. He and his wife kept a spirited, crowded household, with several children and a busy kitchen. “Come with me,” he said, turning abruptly and walking in the direction of his home, three blocks away. He gave no reason why he should be followed, nor had he given the stranger his name.


*


The Carl Linnaeus who sat at Celsius’s table a few minutes later, wolfing down a meal, was a far leaner and more hardened figure than the youth who’d left Småland province two and a half years earlier. His pursuit of a medical education had taken him through two universities, and to the very brink of poverty.


His first stop had been the University of Lund, his father’s alma mater near the Baltic Coast. In his father’s day it had been a thriving university town, but a subsequent string of misfortunes—fires, an outbreak of the bubonic plague, alternating occupations by Swedish and Danish soldiers—had ravaged what was once the Londinum Gothorum—the London of the Goths—and the largest city in Scandinavia. By the time of Linnaeus’s arrival, Lund was in a state of creeping ruin, its population down to fewer than twelve hundred. Entire neighborhoods had been abandoned, left to flocks of geese and foraging packs of feral pigs. The University of Lund’s medical faculty had been reduced to a single professor, the elderly Johan von Döbeln, who mumbled through perfunctory lectures with only a few dozen students in attendance.


Linnaeus had no choice but to make the best of it. He rented an attic room in the house of Killian Stobaeus, a physician unattached to the university. Stobaeus had an impressive collection of texts on medicine, geology, and fossils, but the library was kept locked and off-limits to all but his assistant, a young German medical student named Koulas. Linnaeus struck a deal with Koulas: He would tutor him in exchange for illicitly borrowed books. The assistant smuggled the books down to Linnaeus, who read them through the night, then returned them in the morning before their landlord could discover them missing. The scheme only lasted until the insomniac Stobaeus, roaming the house with a candle at two o’clock in the morning, discovered his boarder asleep at a table, a number of forbidden books by his side.


Stobaeus was more impressed than angry. The doctor prodded him awake, quizzed him on his furtive studies, and grew more impressed still. To Koulas’s dismay, Stobaeus was soon treating Linnaeus as his protégé, giving him the run of the house and free meals, and taking him along on his medical rounds. “He loved me not as a student but rather as his son,” Linnaeus later recalled. Yet he could not quite bring himself to be grateful. Dr. Stobaeus’s patronage did not change the fact that Lund was a dead end, a moribund medical program in a decaying city.


With no opportunities to supplement his limited funds, he took to once again spending his spare hours wandering the adjacent wilderness, seeking out specimens to add to his collection. In the spring of 1728, he was exploring the nearby marshes of Fagelsong when he felt a sting in his right arm. He ignored it at first, but within hours the flesh was inflamed and swollen. Soon he was bedridden, feverish, in increasing pain, and beyond the help of Dr. Stobaeus, who summoned a surgeon colleague named Schnell. The surgeon incised a deep cut, leaving Linnaeus with a scar from elbow to armpit and (in the patient’s opinion) saving his life. The source of the sting was a mystery, but he came to believe he’d been attacked by a slender, airborne worm “the thickness of a human hair, grey with black extremities,” a creature that darted down from the sky to inject itself deep within the victim’s flesh. He invented a name for this creature, calling it the Shot, to convey its speed and capacity for injury. He would later assign it the scientific name Furia infernalis. The fury of hell.


Once he was sufficiently recovered, Linnaeus moved on to the much larger University of Uppsala. He immediately regretted the decision.


*


Uppsala, Linnaeus found, was only marginally better than Lund. While the university had more than a thousand students in residence, its school of medicine was a near-mirage. The program sounded impressive enough, offering instruction in anatomy, botany, zoology, theoretical and practical medicine, surgery, physiology, and chemistry. In reality, all these subjects were taught by two elderly professors, and only when they chose to do so. Abetted by a seniority system that made them nearly unaccountable to anyone, they scarcely showed up to teach, instead appointing assistants to read aloud from lecture notes compiled years, even decades, earlier.


Their languid proprietorship was now neglect. Neither anatomy nor chemistry had been taught for years. Instruction in practical medicine was given with only rare recourse to actual patients. The school’s hospital was so little used that a portion had been converted into a tavern. The department’s zoology collection consisted of little more than a stuffed “dragon” (likely a lizard) and a six-inch-long, two-headed snake. Botany was a subject so rarely taught that Linnaeus would never have the opportunity to take a single class on the subject. The botanical garden, as mentioned, was an overgrown field. The currency of an Uppsala medical education was so degraded that it no longer qualified its holder to practice medicine within Sweden. The program stopped short of actually awarding medical doctorates, obliging its students to earn their diplomas elsewhere. Most left Sweden to do so.


For Linnaeus, the challenge of paying for a third medical school was daunting, but a worry for the future. He began his Uppsala studies by attending the only lecture then on offer, a multi-week discourse on ducks, chickens, and the medicinal use of poultry. In December of 1728, he succeeded in earning a small scholarship, and he used it to travel to Stockholm, where a female convict was about to be hanged. To compensate for Uppsala’s missing anatomy lessons, he paid sixteen dalers to view the dissection of her corpse.


That all but depleted his funds, and his options. By January of 1729, disappointment was being crowded out by hunger. Linnaeus, by his own account “obliged to trust to chance for a meal,” was borrowing money and accepting donations of clothing from other students. He shuddered through the harsh Swedish winter in a cheap rented room. When his last pair of stockings wore out, he cut off the feet and wore the resulting sleeves around his calves, needing the warmth of the cloth. When holes appeared in the soles of his shoes, he plugged them with newspaper. Still enrolled as a student but unable to afford lectures, Linnaeus now spent hours in the medical library, poring over botanical texts. There were a few impressive rarities in the collection, chief among them the Hortus Siccus, or Dry Garden, which in lieu of illustrations had pressed plants attached directly to its pages. It was a massive work of more than three thousand pages in twenty-six volumes, and was so valuable that the Swedish army had extracted it from Denmark as a spoil of war. But Linnaeus had come a long way, and paid a dear price, just to look at dried leaves.


There was no clear way forward, and no turning back. The hereditary parsonage, once his birthright, had already passed on to his younger brother Frederick. Linnaeus dreamed of leaving Uppsala and retreating to Lund, where he might at least beg his old benefactor Dr. Stobaeus for a second chance. As the weather grew warmer, he began to augment his library sessions with solitary hours in the old botanical garden, sketching the blossoms as they emerged.


The garden, in all its ragged beauty, was beginning to look like the terminus of ambition, a last way station before he slipped into vagrancy—until Professor Celsius strolled by, glanced at his sketchbook, and demanded to know the names of plants.


Celsius’s impulsive invitation led to further meals, and soon to an offer the ragtag scholar grasped at without hesitation: room and board, in exchange for helping the professor compile his book of biblical plants. Linnaeus’s contributions to the Hierobotanicum would prove minor, since Celsius would continue to work on the manuscript for another eighteen years. But he would ultimately return Celsius’s kindness by naming a plant Hyssop officialis, an intended resolution to the nagging question of the “true” hyssop.


A bitter herb, Hyssop officialis does indeed grow in the regions mentioned in the Bible. But as Linnaeus never explained the logic behind his choice, its designation seems to arise from his self-proclaimed certainty. As far as modern historical and linguistic analysis can determine, the true “true” hyssop is Capparis spinosa, the caper bush.
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Georges-Louis Leclerc, later styled de Buffon


Three


The Salt-Keeper’s Son
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NO MYTHOLOGY SURROUNDS THE CHILDHOOD OF GEORGES-LOUIS Leclerc. Born in the rural Burgundy village of Montbard on September 7, 1707, only five months after Linnaeus, he was, by all accounts, an unremarkable youth. “One can cite of his childhood, and even of his adolescence,” a relative would recall, “only those traits which are common to all children graced with some degree of native wit.” As a student he was assessed as possessing “no pronounced superiority,” neither failing nor excelling in his schoolwork. He was agreeable enough in appearance, most notably for a pair of brown eyes so dark they appeared nearly black. Yet the eyes held no particular spark, betrayed no particular ambition. This disappointed no one, as young Georges-Louis had no expectations beyond assuming his father’s slightly distasteful profession.


To the modest extent possible in seventeenth-century rural France, the Leclercs of Montbard exemplified upward mobility. The boy’s great-great-grandfather had been a farmer who’d wandered from his fields into the village, where he set up shop as a barber. Each subsequent generation had climbed another rung on the ladder of social respectability. The barber’s son became a doctor, the doctor’s son became a judge, and the judge’s son obtained an important federal office. After paying the customary fee to King Louis XIV (such offices were openly for sale), Benjamin-François Leclerc was appointed the regional administrator and enforcer of the gabelle, France’s national tax on salt.


Few taxes have been more hated than the gabelle. Instituted in 1259 as a simple 1.66 percent sales tax on salt, it was grumbled against from the start as an inequity: The flat rate was a burden for the poor and a bargain for the rich. But salt was seen as one of life’s necessities, essential not only as a condiment but as a food preservative in the days before refrigeration. This guaranteed the king a stream of income so steady that over subsequent centuries French monarchs kept enlarging it by piling compulsory purchases upon increasingly draconian rules. By the time Benjamin-François Leclerc signed on as gabelle-master of Montbard, the salt tax was the French Crown’s largest source of income.


The difficulties of controlling consumption of a common mineral gave rise to drastic measures. Salt ponds, salt mines, and even the boiling of seawater were strictly regulated—you could, in theory, harvest your own salt, so long as you then submitted it to the government and arranged to buy it back. Shepherds were forbidden to let their flocks drink from salty water. Border guards inspected travelers’ possessions for smuggled salt, driving spikes through luggage and inspecting the tips for white contraband. Especially resented were the gabelous, armed agents who roamed the countryside in search of illicit smuggling within France itself. The gabelle was collected at different rates in different districts: On one bank of the Loire River, for instance, the tax was eighteen times higher than on the other. Such disparities tempted black-marketeers and poor farmers alike, which led the gabelous, without the burden of warrants or probable cause, to conduct raids with impunity. More than three thousand men, women, and children were imprisoned or executed each year for salt tax–related crimes. If they had the audacity to die in custody prior to trial, their bodies were preserved in salt. The cost was charged to their families.


[image: image]


An arrest for violation of the gabelle


It was impossible to avoid the gabelle simply by consuming less salt. Most citizens over the age of eight were required by law to purchase an annual quota, sold directly from government warehouses at massively inflated prices. In Burgundy, that quota was slightly more than fifteen pounds of salt per person per year—a stroke-inducing if not fatal amount if actually consumed. As a further indignity, the salt was doled out in obligatory weekly portions, imposing a much-resented routine upon daily life. In Montbard, at least one member of each household was obliged to visit the salt-keeper Leclerc in his warehouse on their allotted day, wait patiently as he registered their payment, then cart home a rarely needed package. The tax on salt had become a ritual tinged with absurdity, and a tax on being alive.


Georges-Louis grew up knowing why no one wanted to visit his father’s warehouse, and why everyone did. He grew up knowing why his parents, as they strolled through Montbard, were greeted with more civility than warmth. And he grew up knowing that his father’s fate was almost certainly his own as well. The Leclercs had improved their station over five generations, but no further ascension could be reasonably expected. The boundary was no longer prosperity, but the hard stratification of class. In a village in provincial Burgundy, there was simply no room to climb higher. As the position was inheritable, the salt-keeper’s son awaited his turn to become the next gabelle bureaucrat, sitting at a warehouse desk and handing out needless packages to resentful neighbors.


Then struck the extraordinary good fortune of his name.


*


Georges Blaisot lived a colorless life, spending most of his career as a little-noted civil servant on the staff of Victor Amadeus II, the sovereign Duke of Savoy. A small but independent ducal state, Savoy comprised a buffer zone between two nations, incorporating regions that would later be assimilated into Italy (the Piedmont, the city of Turin) and France (eastern Provence and Nice). It cannot have been easy for Monsieur Blaisot to gain the trust of Victor Amadeus, who resented France’s attempts to convert Savoy into a client state. The duke, forced to marry one of Louis XIV’s nieces during his mother’s regency, shook off French influence as soon as he ascended to power, not hesitating to alienate his powerful neighbor when he saw fit. During both the Nine Years’ War and the War of the Spanish Succession, Savoy entered hostilities as an ally of France, then switched sides when Victor Amadeus found it expedient to do so. As reward for his shifting loyalties, ensuing diplomatic carve-ups granted him sovereignty over farther realms. By 1713, the Duke of Savoy was, among a half-dozen other titles, also the King of Sicily.


The island kingdom interested him not at all. It was too far away, at the toe-end of Italy’s boot (he would eventually trade it for the Kingdom of Sardinia), and at any rate he’d long been in the habit of delegating the actual governance of his domains to subordinates. Which is why the colorless, trustworthy Georges Blaisot came particularly in handy: The civil servant was experienced at imposing rule without the trappings of a ruler, enforcing laws and collecting taxes with a minimum of fuss. The duke wasted no time handing the keys to his newfound kingdom to Monsieur Blaisot, with the understanding that his compensation would include a percentage of any revenues he’d manage to collect.


Sicily is roughly the size of Massachusetts or Wales. Sicilians were notoriously uncooperative with authorities (the code of omertà, or silence, originates there), and they naturally resented being used as a participation prize in distant power struggles. Georges Blaisot’s administration was brief, cut short by his death less than two years later, but it was also effective enough that Blaisot’s widow was known to be comfortably well off. When she died in 1717, her will held two surprises, the first being the size of the estate. Madame Blaisot was extremely well off: The portion of Sicilian taxes, combined with previous revenue shares, would in modern currency be counted in tens of millions of dollars.


The second surprise was the beneficiary. The Blaisots were childless. Lacking any direct heirs, they bequeathed the bulk of their fortune to their great-nephew, a boy living in a rural village in central France. Their niece, Christine Marlin Leclerc, had flattered Georges Blaisot by making him the godparent and partial namesake of her firstborn child, Georges-Louis. The ten-year-old son of the salt-keeper was suddenly rich.


*


The inheritance rapidly severed the thread of the boy’s middle-class Montbard existence. Under French law he would not assume full control of his fortune until the age of twenty-seven, which meant that his father would control the estate in the interim. Within months, Benjamin-François Leclerc had installed the family in a mansion in Dijon, Burgundy’s provincial capital forty miles to the northwest. He enrolled Georges-Louis and his two younger siblings in the finest schools, and launched the boy’s thorough indoctrination into the manners and social graces of the upper class.


Acceptance into that world was not a foregone conclusion. Despite his fortune, the boy could have been snubbed as a parvenu, a nouveau riche more suited to playing the squire back in rural Montbard. But the transformation was successful, and complete. Six years later, Georges-Louis was a graduate of Dijon’s Jesuit academy, moving confidently within a circle of wellborn friends. He had grown into a young man of above-average height, with handsome features and a powerful physique, his arresting eyes now matched with a thick mane of black hair that would become a trademark. For the rest of his life he’d avoid the dominant fashion of wearing white wigs, instead powdering his own hair when occasion suited. Athletic in bearing and with well-honed social skills, the teenaged Georges-Louis Leclerc already displayed an impressive mix of presence and poise.


Still, no one was impressed by his intellect. His friends would remember him as more interested in sports than schoolbooks, although they were vaguely aware that he read other books on his own. He remained as undistinguished a student as he’d been in Montbard, progressing in academics but showing no particular enthusiasm for them. Having completed the equivalent of his high school education in 1723, Georges-Louis had then begun a similarly tepid course of studies at Dijon’s School of Law, despite having no plans to become a lawyer. A legal diploma was a prerequisite to purchasing a lifetime appointment to the provincial parlement, the next and final step in solidifying his standing among the elite. Not a legislative body but a judicial one, the parlement had become the system in which Burgundy’s ruling class had consolidated much of their power, holding sway over most taxation and regulation. Even the king’s edicts were enforced only after the genteel magistrates, known as noblesse de robe, stamped their approval.


In 1726, the same year that nineteen-year-old Carl Linnaeus flunked out of Trivial School, nineteen-year-old Georges-Louis Leclerc collected his certification to the bar. He now stood poised to become a justice of parlement, to take at least a passing interest in the portfolio of vineyards, tenant farms, and other properties acquired in his name, and to cut a swath through Dijon’s high society. To his parents’ dismay, he did nothing of the sort. Instead, he withdrew into his mansion, reading books for months on end.


Burgundy’s elite may have accepted Georges-Louis Leclerc, but he had not quite accepted them. It had all happened so quickly—quickly enough to create a lasting sense of detachment from his surroundings, of separation despite assimilation. His quiet demeanor masked a growing diffidence and restlessness. He did not mind being rich: A taste for fine wardrobes and quality furnishings would follow him throughout his life. What he did not like was being idly rich. Previous generations of Leclercs had at least worked hard, daring to rise above their stations. The life laid out before him, an endless stream of overseeing vintages and collecting rents from tenant farmers, appears to have struck him as only slightly less tedious than collecting salt taxes in Montbard.


After more than a year of lounging among his books, young Leclerc announced he was returning to academia, this time by attending the University of Angers, 350 miles to the west. “As for me, I shall do whatever lies in my power to keep myself away from Dijon as long as I can,” he confided to a friend. “If there is anything at all that bring me back there with pleasure, that can only be the desire I feel to see again the very small number of those for whom I retain some feelings of esteem.”


*


The University of Angers was not a particularly distinguished institution, but it was as far away as he could get from Dijon and still matriculate in France. While there he sampled various disciplines, delving into mathematics and even attending lectures at the medical school. He had no illusions of becoming a practicing physician—that would be comically beneath his station—and it soon became clear that he had no ambitions to take a degree at all. The lecture halls competed for his attention with Angers’s coffeehouses and taverns, and he divided his company between serious scholars and high-living companions. As one of his early biographers gingerly described him, Leclerc the university student “showed from the beginning a great disposition for work and pleasure.”




Nature had given him every advantage, stature, carriage, face, strength, and an ardor in every pursuit. . . . His youth appears to have been rather violent and impetuous; but, in whatever way he may have employed his evening, next morning he had himself called at a fixed hour to set to work again.





“Rather violent and impetuous” is a discreet way of putting it. Leclerc caroused wholeheartedly, engaging in flirtations and feuds alike, making not only friends but enemies. He began to fight duels.


Later generations of impetuous men would refine dueling to a rarely lethal, stylized act of honor. Britons and Americans dueled at paced-off distances with pistols more often than not mis-aimed or fired into the air. Germans and Austrians dueled with specialized rapiers and typically inflicted only facial scars, which were viewed as marks of pride. But duels in early-eighteenth-century France were pacts of mutual attempted murder: brutal clashes fought at close quarters, culminating in either blood or surrender. The most commonly used weapons were thick, curved-blade sabers, capable of hacking as well as stabbing, unsheathed at a two-foot distance by combatants stripped to the waist to show they were unarmored. The rampant mortality rate of duels had made them illegal in France since 1547, yet they continued with such regularity that no fewer than eight royal orders subsequently attempted to underscore that illegality, the most recent of which, in 1723, made it clear that “any gentleman who struck another should be degraded from his rank and forfeit his arms.” Still the challenges were issued, the seconds recruited, the dueling grounds cleared, and the signal “Allez!” given.


Leclerc fought at least three duels in his three years at Angers. Accounts vary as to the pretexts that incited them—a woman’s sullied honor, a suspect game of cards—but each ended in blood. The third, against an Englishman, was the bloodiest of all.
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The bernicla, or barnacle tree, with fruit transforming into geese


Four


Vegetable Lambs and Barnacle Trees
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IN LATE FALL OF 1729, TWO FRIENDS DIVIDED UP THE WORLD between themselves.


One of them was Carl Linnaeus, retrieved from the edge of destitution by his chance encounter with Professor Celsius. In addition to providing room and board, his new mentor had arranged to upgrade Linnaeus’s scholarship, securing his studies for another year. No longer consumed by maintaining a precarious existence, Linnaeus was at last able to enjoy the non-academic aspects of student life: lingering in cafés, engaging in leisurely extracurricular discussions, and forging friendships.


Peter Artedi, two years older and from the northern Swedish province of Ångermanland, had a background remarkably similar to that of Linnaeus. He too was a pastor’s son, with a Latin surname coined by his father. He’d also been raised to inherit the family pulpit, developed a fixation on natural history, and been shunted off to medical school instead. Linnaeus had noticed him months earlier in the university library, and silently registered that they seemed interested in the same books, but had not felt confident to approach Artedi until recently. Once he struck up a conversation, the floodgates opened. “We immediately started talking about stones, plants and animals,” Linnaeus recalled. “I wanted his friendship; and not only did he give it to me, but he also promised me his help whenever I needed it.”


Physically and temperamentally, they were markedly different. Linnaeus described Artedi as “tall, slow and serious,” at the same time describing himself as “small, giddy, hasty and quick.” Artedi was inclined to sleep all day and work at night, while Linnaeus was an early riser who kept regular hours. But they were fast friends, and determined not to become rivals. As a measure against future conflicts in their careers, they divided up the living world between themselves. Linnaeus would study insects and birds, and Artedi would take fishes (then a term for all aquatic creatures), reptiles, and amphibians. Trichozoologia (“hairy animals”) would be catalogued collaboratively: Both could study as many as they chose, so long as each informed the other first. Knowing that Linnaeus’s chief interest lay in plants, Artedi deferentially chose only a few of them, chiefly carrots, parsley, and celery. They also agreed to safeguard each other’s legacy: In the case of one’s death, both vowed, the other would take possession of the deceased’s research papers and carry on in his stead.


Yet as their amicable division of all life grew more detailed, Artedi and Linnaeus were confronted by the fact that no matter how neatly they drew their boundaries, some species refused to respect them. There was, for instance, the boramez, or vegetable lamb of Tartary. Reportedly native to parts of Asia bounded by the Caspian Sea, the boramez was an animal like an ordinary lamb, except it was also a plant. It emerged from the earth suspended on a stalk that served as a sort of rigid umbilical cord; the lamb would die if it was cut. It did not live long, as it could only graze on grass in its stem’s perimeter. Its meat tasted like mutton, but its blood tasted like honey.


Then there was the bernicla, the barnacle goose tree. Supposedly native to a small island off the coast of Lancashire, the tree gave forth fruit in the form of barnacles, which dropped into the water and, after a few submerged months, emerged as geese. This was an especially tricky question for Linnaeus’s and Artedi’s respective specialties, as it was simultaneously a plant, a fish, and a bird. According to John Gerard, an English naturalist, these mussel-shaped shells would grow until they split open, revealing
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The boramez




the legs of the Birde hanging out, til at length it is all come foorth. The bird would hang by its bill until fully mature, then would drop into the sea. Where it gathereth feathers, and groweth to a foule, bigger than a Mallard, and lesser than a Goose.





Were such fantastical species taken seriously in 1729? Barring a few skeptics, very much so. The vegetable lamb had its own entry in Ephraim Chamber’s Cyclopaedia, or a Universal Dictionary of Arts and Science, published just the year previously. In Gerard’s Herball, published in 1636 but used as a teaching text well into the nineteenth century, the barnacle tree is authoritatively catalogued, side by side with a description of a potato. Pope Innocent III had explicitly prohibited the eating of barnacle geese during Lent, deciding that despite their unusual reproduction, they lived and fed like conventional geese and so were of the same nature as other birds. In Jewish dietary law, Rabbeinu Tam had determined that they were kosher, and should be slaughtered following the normal prescriptions for birds.


To modern eyes, such creatures are patently impossible. The vegetable lamb likely arose from a misreading of Herodotus, who wrote of a plant whose “fruit whereof is a wool exceeding in beauty and goodness that of sheep.” He was describing cotton. Until closed by Innocent III and Rabbeinu Tam, the barnacle tree was probably a fictional loophole for those who wished to eat fowl but pretend it was fish. To understand why even experienced naturalists documented their existence without blinking, it’s helpful to understand the near-universal acceptance of a master plan for organizing all life, a pattern commonly acknowledged as existing in nature.


It was a straight, ascending line.


First popularized by Aristotle in his History of Animals as the concept of scala naturae, or Ladder of Life, the schema was simple: a single line of increasing sophistication—commonly known as “perfection”—rising from simple plant life at the bottom step to humanity at the topmost. Further elaboration over the centuries transformed the rungs of the ladder into the links of a chain, refining the metaphor into a Great Chain of Being. At the bottom, the chain descended to mineral life. At the top it stretched up past humanity, to angels and finally to God Himself. Creatures like the bernicla and boramez struck no one as a violation of categories, as they constituted their own categories, their own links on the chain. If anything, intermediary organisms like vegetable lambs and geese-fruiting trees seemed necessary linkages from one level of perfection to another.


The Great Chain of Being was more than a metaphor. It was an instrument of temporal power. The particulars varied from version to version, but many depictions of the Great Chain awarded kings and nobility their own links, directly above ordinary people, thereby giving sanction to a ruling class as an integral aspect of the natural order. This attitude would be codified into the eighteenth-century hymn “All Things Bright and Beautiful”:




The rich man in his castle


The poor man at his gate


God made them high or lowly,


And ordered their estate.





The Great Chain reinforced a monarchical perspective in lesser realms as well. The eagle was elevated to the status of the “king” of birds. Typically the elephant or the lion was heralded as the king of beasts, and the whale the king of fishes. The oak tree was the king of plants. Extending beyond living things, the Great Chain declared gold the king of metals, diamonds the king of gems, and marble the king of stones. By the late Renaissance, the Great Chain of Being was displaying even more precise calibrations. Wild animals held higher place than domesticated ones, since their untamed nature was evidence of larger souls. Worm-eating birds were higher than seed-eating ones. Celestial beings were introduced toward the top of the hierarchy, with seraphim declared the highest order of angels—since a seraphim was king, or “primate,” of the angels.


[image: image]


The Great Chain of Being (detail), from Rhetorica Christiana, 1579


The schema grew in both complexity and acceptance, to the extent that by 1667 the scholarly British Royal Society was defining its mission in direct relation to the chain:




This is the highest pitch of humane reason: to follow all the links of this chain, till all their secrets are opened to our minds; and their works advance’d and imitated by our hands. This is truly to command the world; to rank all the varieties and degrees of things so orderly upon one another . . . we make a second advantage of this rising grouynd, thereby to look the nearer into heaven.





Yet for all the praise it had garnered over the centuries, the Great Chain raised a host of questions. If the lion was king of the animals, were other cats higher up on the chain than dogs? Were nutritious turnips more “perfected” than ornamental rosebushes? Such questions were debated by students like Linnaeus and Artedi, but there were no clear answers.


*


The respectability conferred by Celsius’s patronage had opened up another vista of opportunity for Linnaeus, namely a lucrative trade in tutoring his fellow medical students. They were turning to him in increasing numbers, drawn by his real-world experience—unlike most of them, he’d spent a year assisting a practicing physician. His time with Dr. Rothman in the village of Växjö would, ultimately, be the only meaningful medical education Linnaeus would ever receive, and at the moment it made him a valuable if somewhat circumspect resource.


Rothman had begun Linnaeus’s medical apprenticeship by instructing him in two subjects. The first was physiology, the mechanics of how the body works. During the course of his village rounds, he’d prompted Linnaeus to study the articulation of a patient’s limbs, to see and feel how muscle and bone connect and coordinate, and to notice how illness or injury impeded that motion. A gash or a broken bone was a rare opportunity to witness flashes of the interior body itself, glimpsed between pulsings and blood. That was why Linnaeus had paid most of his scholarship money to witness the dissection of the executed woman in Stockholm: to confirm his mental picture of the world beneath the skin.


The second subject was materia medica, the identification and preparation of substances used in medicine. Aside from a few items such as tincture of opium, drugs in the modern sense of the term did not exist. In their place was an arsenal of salves, poultices, elixirs, and other concoctions collectively known as physicks, a term that gave rise to calling the doctors who applied them “physicians.” A precursor of pharmacology, materia medica was essentially a stock of recipes for physicks, accompanied with instructions on how to obtain the necessary therapeutic ingredients. Some treatments were readily available: Patients suffering from lethargy, diarrhea, or postpartum pain were frequently prescribed generous amounts of wine, and asthmatics were treated with red sugar candy. Some physicks involved animals: The ague, for instance, was treated by wrapping the patient in the skin of a freshly killed lamb. Others were mineral in nature: Paralysis, bad breath, and melancholy were treated with Aurum potabile, a drinkable suspension of flecks of gold. But most physicks drew their primary ingredients from plants. Carl learned to identify a plant and harvest its medicinal components, quickly and with confidence.


Unusually for his era, Rothman had cautioned Linnaeus against use of the Doctrine of Signatures, a philosophy of materia medica commonly accepted at the time. Rooted in prehistory but refined in the sixteenth and seventeenth centuries, this was the belief that each plant had been designed by God to serve a specific human purpose, and that clues to that purpose were conveniently incorporated into the plant’s appearance. Hence a blood-red leaf was the sign that a plant helped strengthen the blood. The walnut, because it resembled a human brain, treated mental illness. Strong-smelling plants, because they excited the nose, would excite a patient’s nerves when ingested. The notion was patently flawed and even dangerous: Birthwort, a plant commonly administered to pregnant women because its flowers resembled birth canals, is now linked to kidney disease and cancer. But this idea would hold a place in mainstream medicine for generations to come.


While Linnaeus’s rejection of signatures reduced the amount of minutiae to memorize, even his version of materia medica could not be gleaned solely from books. Most texts on medicinal plants, if illustrated at all, had only moderately detailed woodcuts or engravings of the plants themselves, insufficiently detailed for the student to accurately locate them in the field. Rothman had given Linnaeus access to a copy of the standard work on the subject, Theophrastus’s Historia Plantarum, but it was more confusing than useful. In addition to being over two thousand years old (Theophrastus had been a pupil of Aristotle), the text only described about five hundred kinds of plants, few of which were found in northern Europe. Linnaeus attempted to reconcile Theophrastus with the plants of southern Sweden, but found that “there were many which had not at the time been examined with sufficient botanical accuracy, and which, not being reducible to the rules of that system, involved our young botanist [himself] in great perplexity.”


Even well-known plants were difficult to recognize in the pages of Theophrastus, who could only describe by painting word pictures, using comparisons now obscured by two millennia. For instance, his description of the sacred lotus (Nolumbo nucifera) compares the stalk to the thickness of a man’s finger, the flower bud to a wasp’s nest, and the blades of its leaves to a Thessalian hat. How large was a Thessalian hat? The question was as mysterious to Linnaeus as it was to Rothman, who admonished his apprentice not to put too much stock in Theophrastus, or for that matter formal classical identification in general. “To know a flighty Latin word or the name of a plant was nothing,” he’d informed his pupil, urging him to rely on his own senses and field experience.


Yet ancient names were an essential aspect of European medicine. They transcended regional differences, as illustrated by Linnaeus’s namesake tree. In Sweden it was called lind. In Germany it was linden, in Romania it was tei, and in England it was either basswood or lime (the latter being a further confusion, as it bore no relation to the citrus tree of the same name). But a Swede, a German, a Romanian, and an Englishman could all discuss the same tree by referring to it as tilia, the term used in Latin translations of Historia Plantarum. The use of Latin names was more than a tribute to antiquity. It was a tool for contemporary clarity.


Such practice required going beyond the ancients. It was necessary to coin Latin names for plants that Theophrastus and others of his era never mentioned. The challenge of this was embodied by a book Rothman had made available to Linnaeus: Elements of Botany, or A Method for Recognizing Plants, by the French botanist Joseph Pitton de Tournefort, laboriously translated into academic Latin as Institutiones Rei Herbariae. The translation had taken over five years to produce, as it required tracking down or inventing Latin names for nearly seven thousand plants.


The materia medica Linnaeus had learned—and was now trying to teach his fellow students—was subtle and contextual, informed by the observation that many plants’ appearances and even medical properties change throughout the year. In ripened form the flåderbår, or elderberry, is a staple of Swedish cuisine; in immature form it looks less like a berry than a kind of pea, and is poisonous. Different parts of a plant yielded different treatments as well, as in the case of the linden, Linnaeus’s own namesake tree. Leaving aside the dubious Doctrine of Signatures (which held that its heart-shaped leaves were good for irregular heartbeats), practical experience showed that a linden tea—brewed from blossoms, not leaves—could combat anxiety. However, the same tea might exacerbate the symptoms of someone feeling dizzy or light-headed, in which case a better treatment might be a decoction of bark from the same tree. Linnaeus could teach these nuances in the abstract, but the efficacy of such medicine still hinged on deriving treatments from the correct plant, not a similar-appearing one. How to be certain? In the absence of extensive time in the field, Tournefort provided an alternative.


Institutiones Rei Herbariae was not strictly part of the medical curriculum, since it encompassed plants with no known medicinal purpose. Yet Linnaeus had been enthralled, not only by the book’s massive scope but also by its attempt to organize the subject into an overarching whole. Tournefort’s system separated trees from herbs, then classified the latter chiefly on the characteristics of their petals. Since some plants had no petals (these were classified as “apetalous”), the schema was not a model of clarity, and even this pared-down approach quickly bogged down in complexity. After dividing plants into 22 distinct petal-shape groupings, Tournefort further subdivided them into 698 genera, broad categories based on other physical resemblances. There Tournefort halted. The book’s subtitle was “a method for recognizing plants,” but sorting nearly seven thousand plants into nearly seven hundred categories only brought the reader partway down the path of recognizing individual species. For field identification, one would either need to tote along a very large book or memorize all 698 genera.


Linnaeus the medical apprentice had memorized them, but Linnaeus the tutor found few of his fellow students interested in putting forth a similar effort. Or, for that matter, much effort at all. Why go to the trouble? Their professors administered no tests, engaged in no classroom discussions, and only evaluated students based on submitted written work. Not overly bound by scruples, Linnaeus let out discreet word: For the proper fee, he’d not only edit their papers but write them himself. This dubious trade kept him busy and well compensated until December, when another writing project loomed, one that he dreaded. It was time to write a poem.


Uppsala students under a professor’s mentorship were traditionally expected to present their patrons with an original poem of praise on New Year’s Day. Linnaeus did not feel remotely up to the task of composing verse, but ghostwriting and the tedium of trying to pound Tournefort through his fellow students’ heads had started him thinking about a streamlined, easier-to-grasp approach to plant identification. In the waning days of 1729, he began work on an alternative gift for Professor Celsius. I am no poet but something, however, of a botanist, he wrote in Swedish, taking care not to blot lines or waste paper. I therefore offer you this fruit from the little crop that God has granted me.
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