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 In the corner of our dining room, there's an old half-round cabinet on wheels. It has a handsomely decorated front-panel that swings around on a lazy susan to reveal a collection of whiskey glasses and decanters on the other side. It's what's sometimes called a hide-a-bar, though we use it now mainly as a place to charge our cellphones. We keep it prominently displayed because we like it. But it also oddly embodies the split life of my mother-in-law, from whom we inherited it. And it has lately shaped the course of my own life both as a writer and a son-in-law. 

 For the first 12 years that I knew her, my wife’s mother Janice, a slender, insecure woman, seemingly cowed by life, was an alcoholic. She drank Scotch from late morning onward, like her father before her. Janice allowed, when I started dating her daughter, that she wasn’t “too sure” about me, probably with good reason. (I was a young writer with an interest in the natural world, semi-employed, somewhat surly, and a Democrat.) But I was pretty sure about her, and not in a good way. 
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Janice Braeder exhibiting her decoupage.


 She was from a generation of suburban women whose fathers and husbands did not allow them to have jobs. Instead, she practiced decoupage, a craft or art form in which she meticulously cut out images and then re-arranged them as ornamentation on mirrors, lamps, and furniture, for sale through gift shops and decorators. For her raw material, she cut up beautiful old books of illustrated natural history. I gasped the first time I saw it. I probably also used some indiscreet word like “vandalism.” 
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Some of the books Janice Braeder used for her decoupage. (Roger U. Williams)


 In the 18th and 19th centuries, such books were a crucial tool of the great age of species discovery. Naturalists then did not understand how to preserve specimens. So they often became artists out of necessity, and sometimes described a new species based only on a careful drawing. Artists, caught up in that era’s euphoria about new discoveries, also became naturalists. George Stubbs, for instance, once threw on his coat at 10 p.m. and rushed out to bid on a menagerie tiger that had just died. He also spent many long days trying to capture the essence of some astonishing new species as the specimen was rotting and stinking before his eyes. Hand-colored engravings became the means by which the outside world first came to know such marvels of the day as the kangaroo and the platypus. Particularly in Britain, lavishly illustrated books of butterflies and birds — even “A Popular History of British Zoophytes, or Corallines” — became perennial bestsellers. 
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“The Silver-blue Butterfly” by Frederick Nodder


 And some of them had survived to be carefully disassembled by Janice’s decoupage scissors. As a writer, I was frequently away in rain forests or savannas, collecting tarantulas or tracking leopards. But when I came home, those old images of discovery were all around our house, rearranged in beautiful and sometimes disorienting patterns on mirrors, candlesticks, and other objects she had given us. On the front of the hide-a-bar, for instance, a kangaroo stands with its forepaws up, as if in prayer, before a huge “Alice in Wonderland” toadstool. A rat-like marsupial sits upright on a tuber, as if yearning for a hookah, while a litter of youngsters squabble higgledy-piggledy around her pouch. A hummingbird wings down to whisper in the ear of a black man who stands naked, with a sheaf of spears in one hand. 
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Decoupage candles (Roger U. Willams)

 In time, Janice came to regret cutting up old books and prints and switched to color photocopies instead. (One day she also stopped drinking, without a word, and stayed sober for the rest of her life.) But she still had boxes of ruined books, and when she died, they ended up in our attic. A few years ago, I started bringing them down to read in bed, and found them strangely atmospheric and compelling. It wasn’t just the illustrations, with the peekaboo holes where species had fallen victim to decoupage. I also liked the language. The nature of classification is to pin things down as exactly as possible, so it was precise and technical–and yet with a kind of poetry: “Shell small, thin, oval, turgid, inequilateral, not gaping. Valves concentrically wrinkled and beautifully striated.” 

 I also got caught up in the adventures of the people doing the discovering, like the British ornithologist in India who got tossed twice by bison, was trampled by a rhinoceros, lost his left arm by jamming it down the throat of a charging leopard, but remained, thank god, a good tennis player, as his obituary noted when he eventually died an old man, in bed. 
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Images of animals that the author’s mother-in-law stored in books. (Roger U. Williams)

 Sometimes as I was browsing through a book, one of the animal images Janice had cut out, but never used in her art, came slipping out from between the pages: A snake trying to slither back into the living world, an elephant landing weightlessly on my chest, a stag beetle set free, with all its antennae segments and jaw parts and even its claws perfectly intact. It was like living with an ancestor’s trophy collection, but with a vestigial knack for meandering. And gradually it dawned on me that my mother-in-law had been mesmerized all along by the same thing that mesmerized me — the natural world in all its strangeness and wonder. 

 In time, I wrote a book about the wild epoch of discovery that her collection and her decoupage opened up to me, and when The Species Seekers came out recently, it was illustrated in part with some of Janice’s stray animals, a son-in-law’s way of saying, too late, both “Thank you” and “I’m sorry.” 


  






Dying for Discovery
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Gongora odoratissima


 Almost 20 years ago now, in western Ecuador, I traveled with a team of extraordinary biologists studying a remnant of forest as it was being hacked down around us. Al Gentry, a gangling figure in a grimy T-shirt and jeans frayed from chronic tree climbing, was a botanist whose strategy toward all hazards was to pretend that they didn’t exist. At one point, a tree came crashing down beside him after he lost his footing on a slope. Still on his back, he reached out for an orchid growing on the trunk and said, “Oh, that’s Gongora,” as casually as if he had just spotted an old friend on a city street. 

 The team’s birder, Ted Parker, specialized in identifying bird species by sound alone. He started his work day before dawn, standing in the rain under a faded umbrella, his sneakers sunk to their high-tops in mud, whispering into a microcassette recorder about what he was hearing: “Scarlet-rumped cacique … a fasciated antshrike … two more pairs of Myrmeciza immaculata counter-singing. Dysithamnus puncticeps chorus, male and female …” 

 Gentry and Parker come to mind just now because I’ve been thinking about how often naturalists have died in the pursuit of new species. A couple of years after that trip, the two of them were back in the same region making an overflight when their pilot became disoriented in the clouds and flew into a mountaintop forest. They lingered there overnight, trapped in the wreckage, and died in the morning. “It was beautiful forest,” a survivor, Parker’s fiancée, later told a reporter, “and they were very happy. Lots of birds.” 

 In truth, the history of biological discovery is a chronicle of such hazards faced not just willingly, but with a kind of joy. In the 18th and 19th centuries, young naturalists routinely shipped out for destinations that must have seemed almost as remote as the moon is to us now, often traveling not for days, but for months or years. They went of course without G.P.S. devices, or anti-malarial drugs, or any of the other safety measures we now consider routine. 

 Disease was the unrelenting killer. But death also came by drowning, shipwreck, gun accidents, snakebites, animal attacks, arsenic poisoning, ritual beheading, or almost any other means you care to name. In California on his honeymoon, one birder rigged a safety rope and climbed a tall pine tree to reach a nest. But the rope slipped when he fell and he choked to death as his bride looked on. On expeditions for the Dutch Natural History Commission to what is now Indonesia, 11 naturalists died over a period of 30 years. 
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Georg Eberhard Rumphius


 Survival had its own perils: Rumphius, a 17th-century naturalist in the East Indies, was struck blind at 42, lost his wife and daughter to an earthquake, saw his collections destroyed by fire, sent off the first half of his magnum opus on a ship that sank, and finally, after re-doing his work, found that his employer meant to keep it proprietary. (Happily, Rumphius’s “Ambonese Herbal” is now being published in English for the first time, only 300 years too late.) 


[image: ]





Gecko (Platyderma monorchis). Drawing by Pieter van Oort from an expedition in 1828. (National Natural History Museum, Leiden, The Netherlands)


 No doubt the species seekers undertook such risks partly for the adventure. (“Hunted by a tiger when moth-catching,” one wrote. “Hunt tigers myself.”) They also clearly loved the natural world. “I trembled with excitement as I saw it coming majestically toward me,” Alfred Russel Wallace wrote, of a spectacular butterfly in the East Indies, “& could hardly believe I had really obtained it till I had taken it out my net and gazed upon its gorgeous wings of velvet black & brilliant green, its golden body & crimson breast … I have certainly never seen a more gorgeous insect.” Naturalists were also caught up body and soul in the great intellectual enterprise of collecting, classifying and coming to terms with the diversity of life on Earth. 

 It would be difficult to overstate how profoundly they changed the world along the way. Many of us are alive today, for instance, because naturalists identified obscure species that later turned out to cause malaria, yellow fever, typhus, and other epidemic diseases. And a month after capturing that butterfly, Wallace pulled together the ideas that had been piling up during his years of field work and, trembling with malarial fever, wrote Darwin the proposal that would become their joint theory of evolution by natural selection. 

 This brings me to a small proposal: We go to great lengths commemorating soldiers who have died fighting wars for their countries. Why not do the same for the naturalists who still sometimes give up everything in the effort to understand life? (Neither would diminish the sacrifice of the other. In fact, many early naturalists were also soldiers, or, like Darwin aboard H.M.S. Beagle, were embedded with military expeditions.) With that in mind, I constructed a very preliminary Naturalists’ Wall of the Dead for my book, The Species Seekers, to at least assemble the names in one place. 

 But it also occurs to me that they might prefer to be remembered some other way than on a stone monument, or on paper. So here is another idea: On their first trip as part of Conservation International’s Rapid Assessment Program, Gentry and Parker helped bring international attention to an Amazonian region of incredible, and unsuspected, diversity. (Parker found 16 parrot species there and projected that it might be home to 11 percent of all bird species on Earth.) As a result in 1995, Bolivia created the Madidi National Park, protecting 4.5 million acres, an area the size of New Jersey, and all the species within it. Peru soon designated the adjacent slope of the Andes as the Bahuaja-Sonene National Park, protecting an additional 802,750 acres. 

 Like many species seekers, Gentry and Parker did not live to see their discoveries bear fruit. But I am pretty sure that this would be their idea of a fitting memorial. 

 Honoring the dead is good. We can do it by protecting the living. 


  






Heroic Naturalists or Imperialist Dogs?
 



 




 What does it mean to discover a species? Who should get the credit for it? Why did early naturalists think it worth risking their lives, and often losing them, to ship home the first specimens of a previously unknown butterfly or bat? These turn out to be tangled questions, and it is easy to get stuck on the thorns. 

 Not long ago, for instance, I wrote that a 19th-century French missionary and naturalist in China, Père Armand David, had “discovered” the snub-nosed golden monkey. A reader sent me this somewhat testy comment: “The answer to the question ‘who discovered it’ is actually the Chinese.” Père David had merely “observed it and introduced it (and many other animals) to the West and into the Western zoological system.” 
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A male snub-nosed golden monkey. (George Wong/European Pressphoto Agency)


 My irritated reader had a point, of a misguided sort. It’s common these days to dismiss the scientific classification and naming of “new” species as just one more Western appropriation of other peoples’ natural resources, and the golden monkey can seem like a particularly egregious instance. Europeans first saw the species in the form of images in Chinese paintings and porcelains. But it looked so odd, with a fringe of flame red hair around its bluish-white face, that they mistook it for a figment of the Chinese imagination. 

 David himself may never actually have seen these mountain-dwelling monkeys in the wild. Instead, his Chinese hunters brought him six specimens in the course of a long and productive expedition into western Sichuan province. David shipped the specimens back to Paris, along with more than 100 other mammal species. There, in an act of blithe cultural hodgepodgery, a French naturalist described the golden monkey in a scientific journal and gave it the species name roxellana to commemorate the Ukrainian wife of an Ottoman Turkish sultan, Suleiman the Magnificent, because monkey and wife both had distinctive up-turned noses. You can see how this might leave people in China feeling a little left out. 
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Local hunters often did the work of collecting.


 Nor were they alone. The truth is that many of the species discovered by early naturalists had already been known to local people, sometimes in great detail, long before outsiders arrived to describe them scientifically. Moreover, the naturalists often depended on knowledgeable locals to show them what was there, and seldom gave proper credit for the help. But to call this local knowledge “discovery” is like saying Newton didn’t discover gravity, because people already knew that things have a way of falling down. 

 The key to scientific discovery is making knowledge available to people everywhere, usually by publishing a detailed description in a scientific journal. It means saying exactly how the proposed species resembles other related species, and how it’s different, thereby assigning it to a place in a universal system of classification. (Even highly-trained scientists can sometimes gawp at a species for a century or two before they notice the differences. Thus scientists have only lately confirmed that the African elephant is actually two distinct species, the savanna elephant and the forest elephant. Technically speaking, the latter species was only discovered in 2010.) 

 Discovery also means giving your find a name, by genus and species. The Latinate construction of these names can sometimes sound as if they are meant to exclude rather than inform. (The soldier fly Parastratiosphecomyia stratiosphecomyioides comes stumbling to mind). But before this system of species names came into existence, people could hardly communicate about the plants and animals in their own backyards — one town’s “dandelion” was another’s “pissabed” — much less from one country to another. After, they could start to see and talk about connections among species at opposite ends of the Earth. 

 The Chinese meanwhile had abundant local knowledge of their plants and animals, and Western explorers gladly took advantage of it, according to Fa-Ti-Fan, a historian at Binghamton University and author of British Naturalists in Qing China. But, Fan writes, the Chinese “did not have a discipline, a system of knowledge, or even a coherent scholarly tradition equivalent to Western notions of ‘natural history,’ ‘botany,’ or ‘zoology.’ ” 
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The French missionary and naturalist Père Armand David, as himself, and in disguise. (Clare Conniff)


 And in that context, Père Armand David’s discoveries — unencumbered by asterisks or quotation marks — were crucial. He certainly displayed plenty of colonial arrogance, flouting local lords and their rules. (He had come to China “pursued with the thought of dying while working at the saving of infidels,” and there was a certain unholy insouciance about the way he drew his gun on would-be bandits.) But long before the Chinese themselves noticed, he warned that the plundering of their forests would wipe out “hundreds of thousands of animals and plants given to us by God,” leaving behind a landscape of horses, pigs, wheat and potatoes. If David had not brought them to the attention of the outside world, many of his new species — among them the giant panda — would in fact now be lost. 

 One of his least heroic discoveries, now known as Père David’s deer, or Elaphurus davidianus, was described on the basis of skins he probably obtained illegally, from the imperial hunting grounds south of Beijing. That find led European diplomats to press for live specimens to be shipped back to Europe for breeding. When Chinese soldiers bivouacking on the imperial hunting grounds later shot and ate the last remaining deer there, the species was extinct in China. But because of reintroductions from Europe — and the work of Père David — these deer in fact now number about a thousand in their native habitat. 

 Discoveries by another early naturalist in China, Patrick “Mosquito” Manson, later enabled the government there to wipe out the hideously debilitating disease called elephantiasis. His work also led to the eradication or control of malaria in countries around the world. Likewise, work by early discoverers recently enabled researchers in China to pin down the source of SARS to four species of horseshoe bat in the genus Rhinolophus. 

 A simple-minded story line about imperialists appropriating natural resources — with great white hunters playing out their heroic exploits at the expense of local cultures — may have its revisionist appeal. But it’s at least equally important to recognize that the work of early naturalists continues to save lives and protect resources today. The best evidence of its value is that every country from China to Gabon to Colombia now employs this scientific system of discovery and classification as a better way to understand not just our world, but theirs. 


  






The Brittle-Stars Danced. The Stingray Smoked a Pipe.
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A highly fanciful 1833 rendering of a South American monkey. (W.H. Lizars, 1833)


 When my children were small, we often read them Edward Lear’s “The Jumblies,” a not very edifying book of nonsense that we all loved. The Jumblies were wildly impractical souls who 

 … sailed away in a Sieve, they did,
 In a Sieve they sailed so fast,
 With only a beautiful pea-green veil
 Tied with a riband by way of a sail,
 To a small tobacco-pipe mast … 

 Back then, I was often away from home for weeks at a time, traveling in distant countries with biologists whose work sometimes required them to do the equivalent of sailing in a sieve. One botanist, for instance, recalled flying out of a war zone in a cargo plane that also carried a pig tied to a 55-gallon drum of gasoline. The Jumblies would have been right there (and probably flicking ashes from their cigars). 
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A pigeon from one of Edward Lear’s books. (Edward Lear, 1832)


 But it never occurred to me that there might be a direct connection between the two worlds of nonsense verse and biology. Then one day I picked up an old print of a tropical pigeon species and noticed the “E. Lear” in the bottom corner. Though he is celebrated today mainly as the author of such works as “The Owl and the Pussycat,” Lear had started out as a naturalist. His first book, “Illustrations of the Family of Psittacidae, or Parrots,” drew favorable comparisons with Audubon when he published it in 1832, at age 19. 

 Like many naturalists, Lear described the natural world not just in literal-minded scientific detail, but also in fanciful doodles and verse. And when this blossomed into books for children, he often dispatched his characters, like naturalists, on wild explorations to the back of beyond. He also had them devote considerable energy to collecting the oddities of the country: 

 And they bought a Pig, and some green Jack-daws,
 And a lovely Monkey with lollipop paws,
 And forty bottles of Ring-Bo-Ree,
 And no end of Stilton Cheese. 

 Nonsense was almost a byproduct of natural history. The twin themes of exploration and taxonomy, were “present in the genre as a whole, even in Lewis Carroll, who had no special interest in the subject,” according to the French scholar Jean-Jacques Lecercle, in his 1994 book Philosophy of Nonsense: “The reader of Alice’s Adventures in Wonderland is in the position of an explorer: the landscape is strikingly new … and a new species is encountered at every turn, each more exotic than the one before. Nonsense is full of fabulous beasts, mock turtles and garrulous eggs.” 

 Such fanciful creatures sometimes turned up even in serious scientific work. In his “History of British Star-fishes, and other animals of the class Echinodermata,” for instance, the naturalist Edward Forbes began one chapter with an illustration of Cupid in a sea-going chariot drawn by a pair of sea creatures with bodies like snakes and heads like sea urchins (they were Ophiuridae). Another chapter ends with Puck playing his pipe for a couple of dancing brittle-stars, one of which actually rests the back of a “hand” against out-thrust “hip.” Elsewhere, he drew a stingray smoking a pipe and winking. 
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Do brittle-stars boogie? (British Antarctic Survey)


 In Lecercle’s view, Charles Darwin himself could sound as whimsical as Lewis Carroll; for instance, when he wrote about pulling the tail of a lizard in the Galapagos: “At this he was greatly astonished, and soon shuffled up to see what was the matter; and then stared me in the face, as much as to say, ‘What made you pull my tail?’” Likewise, in Patagonia, Darwin and his companions communed with the camel-like guanacos: “That they are curious is certain; for if a person lies on the ground, and plays strange antics, such as throwing his feet up in the air, they will always approach by degrees to reconnoitre him.” Darwin was only 23 at the time, not the gloomy eminence of later years, but Lecercle likes the idea “that the famous scientist should behave like Lear’s ‘Old Man of Port Grigor’, who ‘Stood on his head till his waistcoat turned red.’ ” 

 So what’s the explanation for this intimate connection between science and nonsense? 

 Scientists are of course somewhat human. So perhaps it should be unsurprising that they can sometimes have fun with — or make fun of — their own work. But in the 19th century that work — describing species no one had ever imagined — was also often fantastical. It is hard for us now to appreciate just how strange and wondrous the world seemed. It was as if someone you know had joined an expedition to Alpha Centauri and come back years later with first-hand accounts of Wookiees, Ewoks and Kowakian monkey-lizards. But in the great age of biological discovery, the returning travelers actually brought back specimens. Their weird creatures were real. 

 When they told their tales about riding on the back of a caiman, or waking up from an al fresco nap to find that a gigantic condor had mistaken them for cadavers, it must have seemed even to them that they had traveled through the looking glass. 

 Near the end of his life, with his adventures as an explorer far behind him, the great field naturalist and evolutionist Alfred Russel Wallace built a house in a Dorset village for his daughter, to be joined by his wife after his death. He named it Tulgey Wood, after the haunt of the jubjub bird and the frumious bandersnatch in Lewis Carroll’s “Jabberwocky”: 

 And as in uffish thought he stood,
 The Jabberwock, with eyes of flame,
 Came whiffling through the tulgey wood,
 And burbled as it came! 

 Nowadays when I read that poem, I sometimes imagine Wallace hiding behind a tree in Tulgey Wood, peering out and chortling to himself — “Oh frabjous day! Calloo! Callay!”— at the magical but very real world he had been granted the privilege to know. 


  






Lost and Gone Forever
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The Great Auk, last seen in 1852. (George Edwards, 1802)


 Species die. It has become a catastrophic fact of modern life. On our present course, by E.O. Wilson’s estimate, half of all plant and animal species could be extinct by 2100 — that is, within the lifetime of a child born today. Kenya stands to lose its lions within 20 years. India is finishing off its tigers. Deforestation everywhere means that thousands of species too small or obscure to be kept on life support in a zoo simply vanish each year. 

 So it’s startling to discover that the very idea of extinction was unthinkable, even heresy, only a few lifetimes ago. The terrible notion that a piece of God’s creation could be swept off the face of the Earth only became a reality on January 21, 1796, and it was a body blow to Western orthodoxy. It required “not only the rejection of some of the fondest beliefs of mankind,” paleontologist George Gaylord Simpson once wrote, “but also the development of fundamentally new ways of thinking.” The science of extinction was one of the great achievements of the 18th century, he thought, a necessary preamble to Darwinian evolution, and almost as disturbing. 
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Mastodon molar tooth (YPM VP 011985), Quaternary, Pleistocene. (New Haven County, Connecticut. Yale Peabody Museum. Photographer Jerry Domian/Yale University.)


 Specimens from the American colonies played a key part in this revolution. A tooth weighing almost five pounds, with a distinctive knobby biting surface, had turned up along the Hudson River in 1705, and quickly found its way to Lord Cornbury, the eccentric governor of New York. (Cornbury was either a pioneer in gubernatorial bad behavior or an early victim of dirty politics. He subsequently lost his job for alleged graft, amid rumors that he liked to dress up as his cousin Queen Anne.) Cornbury sent the tooth to London, where “natural philosophers” began a long debate over whether this “Incognitum,” or unknown creature, was a Biblical giant drowned in Noah’s flood or some kind of carnivorous monster. Decades later, Ben Franklin, Thomas Jefferson and George Washington puzzled over similar teeth when they turned up again in the Hudson and Ohio River valleys. 

 Whatever creature had once gnashed its food with such grinders was evidently now gone, perhaps thankfully. But this disappearance challenged widely held faith in the Great Chain of Being, the idea that the natural world was a perfect progression from the lowliest matter on up, species-by-species, jellyfish to worms, worms to insects, culminating in the Earth’s most glorious specimen, Homo sapiens. A corollary of the Great Chain held that God had created all forms that could be created. What might seem like gaps in the Chain were merely missing links that had yet to be discovered. Proposing that some forms had gone extinct, an American writer complained, was “an idea injurious to the Deity.” 
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Thomas Jefferson as president and scientist. (Library of Congress)


 Jefferson also held out against extinction, though mainly because he liked the idea of big fierce animals as symbols of American greatness. “Such is the economy of Nature,” he wrote, “that no instance can be produced of her having permitted any one race of her animals to become extinct; of her having formed any link in her great work so weak as to be broken.” 

 It was the French anatomist Georges Cuvier who proved otherwise. When he took the podium at the National Institute of Sciences and Arts in Paris in January 1796, he was just 26, a handsome, confident young man, with thick reddish hair and a strong chin. His new post at the National Museum of Natural History allowed him to compare a range of pachyderm specimens, including African and Asian elephants, the Siberian mammoth, and the Incognitum, which he called “the Ohio animal.” Cuvier made side by side comparisons of anatomical structures to sort specimens into separate species (incidentally inventing the science of comparative anatomy). Then he argued persuasively that animals the size of the mammoth and the Incognitum could hardly have escaped notice by “the nomadic peoples that ceaselessly move about the continent in all directions.” It’s not clear why this argument for extinction was so persuasive. Cuvier is still notorious in some circles for having later rashly declared an end to the era of “discovering new species of large quadrupeds” — only for a parade of such creatures to turn up over the rest of the 19th century. But even Jefferson seems eventually to have been persuaded, at least after Lewis and Clark returned from their expedition to the West with no evidence of a living Incognitum. 

 Cuvier gave the Incognitum its modern name, mastodon. (Those knobby cusps reminded him, oddly, of breasts, so he took mast from the Greek for “breast” or “nipple,” and odon from “tooth.”) He also went on, through brilliant analysis of newly discovered fossils, to create a catastrophic vision of past worlds in which “living organisms without number” had vanished forever, some “destroyed by deluges,” others “left dry when the seabed was suddenly raised … and all they leave in the world is some debris that is hardly recognizable to the naturalist.” 
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Georges Cuvier (Library of Congress)


 This idea of mass extinctions thrilled and terrified the 19th-century imagination. Cuvier was “the great poet of our era,” according to the novelist Honoré de Balzac. In cultivating his own legend, Cuvier had popularized the magical idea that by carefully studying a fragment of bone he could resurrect the appearance of an entire extinct animal. Balzac now set out to do the same thing in fiction, building characters on the smallest details of gesture and dress. It was arguably the birth of literary realism. But Cuvier’s larger influence was in his apocalyptic vision of vanished worlds, which echoed down ominously through much of the 19th century. In his 1850 poem “In Memoriam,” for instance, Tennyson yearned for the comforting assurance of the older world view: 

 That nothing walks with aimless feet;
 That not one life shall be destroy’d,
 Or cast as rubbish to the void,
 When God hath made the pile complete … 

 Instead, every cliff and quarry now reminded him that Nature does not work like that: “She cries, ‘A thousand types are gone:/ I care for nothing, all shall go.” Extinction wasn’t just a threat to the natural world but to us. Tennyson wondered if mankind, Nature’s “last work, who seem’d so fair, Such splendid purpose in his eyes” would also end up being “blown about the desert dust,/ Or seal’d within the iron hills?” 

 It was a good question then, and an even better one now, when we are living through precisely the sort of mass extinction Cuvier only imagined. 


  






Race, Sex and the Trials of a Young Explorer
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The explorer Paul Du Chaillu depicted his African adventures in books, but critics accused him of exaggerating. (Stories of the Gorilla Country, 1895)


 In 1859, Paul Du Chaillu, a young explorer of French origin and adopted American nationality, wandered out of the jungle after a four-year expedition in Gabon. He brought with him complete specimens of 20 gorillas, an animal almost unknown outside West Africa. The gorilla’s resemblance to humans astonished many people, especially after Darwin published “On the Origin of Species” later that year. The politician Edwin M. Stanton was soon calling Abraham Lincoln “the original gorilla” and joking that Du Chaillu was a fool to have gone to Africa for what he could as easily have found in Springfield, Ill. 

 But the more common way to deal with our resemblance to monkeys and apes then was to fob it off onto other ethnic groups — typically black people, or sometimes the Irish. A few white scientists even purported to find physiological evidence, in the configuration of the skull, for classifying other races as separate species, not quite as far removed as Caucasians from our primate cousins. This undercurrent of scientific racism would play out to devastating effect in Du Chaillu’s own life. 

 When Du Chaillu arrived in London for the 1861 publication of his book, “Explorations and Adventures in Equatorial Africa,” he became the most celebrated figure of the season, and then, overnight, the most notorious. He was, by all accounts, a charismatic presence, about 30 years old, with a thick moustache, a prominent brow, and bright, flashing eyes. He also had a gift for colorful lectures about hunting fierce animals and befriending cannibals. 

 But scientists were soon ripping him to bits in the British press, saying that he exaggerated his own adventures and gave too little credit to other explorers, including some he plagiarized. Many of these complaints seem to have been valid. In particular, Du Chaillu’s depiction of the gorilla as a ferocious monster — “some hellish dream creature” — grossly distorted the image of these generally placid animals. (His stories were still around decades later serving as raw material for the Hollywood legend of King Kong.) 

 The ferocity of the attack on Du Chaillu that spring and summer of 1861 went well beyond ordinary academic bickering. Each week for more than a month, John E. Gray, keeper of zoology at the British Museum, sent a lengthy letter to The Athenaeum magazine denouncing Du Chaillu. Other critics eagerly piled on. Newly professional scientists may simply have wanted to distance themselves from the taint of amateurism. That seems to have been one reason Gray made a minor career out of disparaging field naturalists. Darwin, who rarely spoke ill of anyone, would later call him an “old malignant fool” for it. The attack on Du Chaillu was also a way for Gray to undercut his rival (and boss) at the British Museum, the anatomist Richard Owen, one of Du Chaillu’s sponsors in London. 

 But as I was researching my book The Species Seekers, I kept coming across hints of an uglier motive for the attack on Du Chaillu, based on race. A merchant in Gabon made the cryptic assertion that he possessed “from reliable sources, information the most exact as to [Du Chaillu’s] antecedents.” Others whispered, as The New York Times reported, that “the suspicion of negro sympathies hangs around him in many ways.” Du Chaillu presented himself as a white man, born in Louisiana, and an almost compulsive awareness of race runs through his book: “’You are the first white man that settled among us, and we love you,’” a village chieftain declares at one point. “To which all the people answered, ‘Yes, we love him! He is our white man, and we have no other white man.’ ” 
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Paul Du Chaillu. (Stories of the Gorilla Country, 1895)


 But the truth seems to be that his mother was a woman of mixed race, possibly a slave, on the Indian Ocean island of Réunion, where his father had been a merchant and slaveholder. Concealing this background, the historian Henry H. Bucher Jr. has written, was “an understandable choice during the heyday of scientific racism.” In fact, Du Chaillu’s expedition to Gabon had been sponsored by the Academy of Natural Sciences in Philadelphia, then the center of scientific racism. (Samuel G. Morton kept a vast collection of skulls there, “the American Golgotha,” for the purpose of racial comparisons.) The “mysterious and rapid” end to Du Chaillu’s close association with the Academy in 1860 may have resulted, says Bucher, from “a committee member’s discovery of his maternal ancestry.” 

 A letter sent to an English friend in the thick of the Du Chaillu controversy supports this theory. George Ord, an officer of the academy, wrote that some of his learned colleagues had taken note when Du Chaillu was in Philadelphia of “the conformation of his head, and his features” and detected “evidence of a spurious origin.” Ord added: “If it be a fact that he is a mongrel, or a mustee, as the mixed races are termed in the West Indies, then we may account for his wondrous narratives; for I have observed that it is a characteristic of the negro race, and their admixtures, to be affected to habits of romance.” 

 In England, the mathematician Augustus de Morgan echoed these feelings. He found the running battle over Du Chaillu so entertaining that he sent a congratulatory note to his friend William Hepworth Dixon, editor of The Athenaeum, calling “this Gorilla matter … a godsend” for a journal that had begun to seem stodgy. Then, without stating the racial gossip outright, he drove the point home with a joke based on the old urban legend of a brewer who serves up an unusually good batch of beer, only to find a dead body at the bottom of the vat. But in this case, the body belonged to a black man. That’s the secret for lively reading, De Morgan concluded: “A negro in the vat every time!” 

 Though it’s only conjecture, sex may also have played a role in the savaging Du Chaillu endured in England. He was an enthusiastic socializer, whose address books in later life were full of notes about “calls to make” “notes to send,” and new acquaintances, both male (“lawyer good fellow”) and female (“of medium height with dark chestnut hair … an exquisite figure … graceful”). A friend later passed the word “sub rosa” to an acquaintance that Du Chaillu was “rather too fond of women.” 

 Curiously, the same issues of The Athenaeum in which the attack on Du Chaillu was playing out also featured a running plagiarism fight about a stage melodrama called “The Octoroon.” It told the story of a dazzling New Orleans beauty “educated in every refinement and luxury” who was “almost a perfect white, her mother being a quadroon.” In all three contesting versions of this tale, an “underhanded Yankee overseer” seeks to possess the heroine on the slave market. And in each case, a dashing sea captain foils the nefarious plot and carries the beauty off to freedom. Audiences apparently felt comfortable taking the heroine’s side because she was seven-eighths white. But what if the sexes had been reversed, with a white woman falling for a mixed-race man — a man like Du Chaillu, say? 

 Readers needed only to turn the pages of The Athenaeum to find out. 

 Du Chaillu did not collapse in the face of this attack. Instead, he returned to Gabon to defend his work. The new expedition was a nightmare, but he brought back one particular set of specimens that pleased him. On his previous trip, he had tentatively proposed a new genus of giant river otter, Potamogale, based on the tattered skin of an animal he had shot. Gray had sneeringly classified it as a rodent instead, with the derisive name Mythomys. But it turned out that the field naturalist, not the museum curator, had come closer to the truth. After much throat-clearing on Gray’s behalf, a professor at Edinburgh University concluded, “Mr. Du Chaillu’s name of Potamogale stands: it has thus precedence over Gray’s name of Mythomys; and the laws of natural-history nomenclature compel us to accept it.” 

 For a flawed explorer vilified at least partly on account of another classification — his race — it was a vindication. 


  






Species Seekers and Spies
 



 





[image: ]





Death’s Head Sphinx Moth, Acherontia atropos. (Unknown Artist, ca. 19th century)


 There’s a scene early in the 2002 film “Die Another Day,” where James Bond poses as an ornithologist in Havana, with binoculars in hand and a book, Birds of the West Indies, tucked under one arm. “Oh, I’m just here for the birds,” he ventures, when the fetching heroine, Jinx Johnson, played by Halle Berry, makes her notably unfeathered entrance. 

 It was an in-joke, of course. That field guide had been written by the real-life James Bond, an American ornithologist who was neither dashing nor a womanizer, and certainly not a spy. Bond’s name just happened to have the right bland and thoroughly British ring to it. So the novelist Ian Fleming — himself a weekend birder in Jamaica — latched onto it when he first concocted his thriller spy series in the 1950s. 

 The link between naturalists and spies goes well beyond Fleming, of course, and it might seem as if this ought to be flattering to the naturalists. While the James Bonds and Jinx Johnsons of spy fiction are trading arch sex talk in the glamor spots of the world, real naturalists tend to be sweating in tropical sinkholes, or wearing out their eyes studying the genitalia of Junebugs. (That’s not a joke, by the way: Genitalia evolve faster than other traits and often serve as the key to species identification, especially in insects. The Phalloblaster, a device worthy of Bond, was invented to make the job easier by inflating the parts in question.) And yet over the years I’ve found that naturalists don’t actually like the connection at all. The suspicion that they may be spies just complicates the difficult job of getting access to habitats and specimens in foreign countries, which are often already leery of their odd collecting behavior. It can also get them jailed, or even murdered. 

 So is there a basis in real life for the persistent idea of the naturalist as spy? Spies have at times certainly pretended to be naturalists. The most public of them was Sir Robert Baden Powell, better known as founder of the Boy Scouts. As a British secret agent, he thought it clever to pose as “one of the exceedingly stupid Englishmen who wandered about foreign countries sketching cathedrals, or catching butterflies.” His detailed maps of enemy fortifications were concealed within the natural patterns of butterfly wings and tree leaves, and he sometimes showed off these sketches to locals, secure in the sad knowledge that they “did not know one butterfly from another—any more than I do.” 

 Rival nations and their spies have also frequently targeted natural history treasures. Persian monks visiting China in 552 A.D., for instance, brought back silkworm eggs concealed in a hollow cane. This pioneering act of industrial espionage established the silk trade in the Mediterranean and broke a longstanding Chinese monopoly. That kind of resource grab got repeated on the grand scale during the colonial era, for products from quinine to rubber, one reason international rules on collecting expeditions are now so strict. 

 Naturalists, or people with a naturalist avocation, have at times also had careers as spies. Maxwell Knight, the British counterintelligence spymaster (and one of the models for James Bond’s boss M), actually worked on the side as a BBC natural history presenter and author. In the late 1950s, he hired a young man named David Cornwell to provide bird illustrations for one of his books, leading Cornwell into a stint as an MI5 intelligence officer in Germany — and later to a career as the novelist John Le Carré. Likewise, the novelist and naturalist Peter Matthiessen worked briefly for the Central Intelligence Agency after graduating from Yale. 

 But instances of naturalists using their work as a cover for espionage are scarce. Maybe that’s because the people involved tend to be secretive. Or maybe it’s because the naturalist connection has mainly served to advance a career, as in Le Carré’s case, or to put a social and intellectual gloss on otherwise dirty work. The simple delights of birding were no doubt a relief from the double-dealing world of espionage for S. Dillon Ripley, who ran secret agents for the Office of Strategic Services (O.S.S.), the C.I.A.’s predecessor during World War II, and later served as secretary of the Smithsonian Institution. It could also be a form of redemption (or not quite): James Schlesinger, for instance, served a brief, tumultuous tenure as head of the C.I.A., and a shill for Richard Nixon, in the aftermath of Watergate. When I chatted recently with Nicholas Dujmovic, a historian at the C.I.A., he remarked, “The only nice thing I’ve ever heard about Schlesinger is that he was a birdwatcher.” 

 Dujmovic is the author of a recent article that reads a bit like a C.I.A. recruiting pamphlet for naturalists. It’s about Stephen Maturin, the ship’s surgeon in Patrick O’Brian’s novels about the British Navy in the Napoleonic Wars. Maturin was “the kind of intelligence officer we need these days,” according to Dujmovic: “A doctor by profession and a natural scientist by vocation, Maturin is well respected — and indeed publishes — in both fields, a situation that provides him with excellent cover for travel to exotic places and for establishing and maintaining contacts worldwide.” The article goes on to list traits that make Maturin “the ideal intelligence officer” not just for his time, but for ours: He is discreet, skeptical, and ideological (though with a knack for deception and a willingness to bend certain principles for the cause). He‘s also comfortable working in a compartmentalized, need-to-know culture, and he is “like every intelligence officer at his core, a collector.” 

 I’d add a couple of traits that might seem to make other naturalists excellent spies, too: They often spend years becoming invisible, or at least innocuous-seeming, to the animals they study, so they can observe them behaving naturally at close range. And they are adept at spotting nuances and subtle shifts that are often the first signs of coming upheaval. 

 But this suggests what may be a better idea. We no longer live, if we ever did, in a James Bond and Goldfinger world, or a world where Cold War ideologies shape our conflicts. Instead, our wars increasingly result from environmental distress — including deforestation, erosion, dwindling water supply, food shortages and the trade in conflict resources — not just blood diamonds, but also timber and endangered wildlife. Different forms of environmental collapse have contributed to conflicts in Rwanda, Somalia, Darfur, Liberia, Afghanistan and Borneo, among others. 

 Naturalists doing field work are often the first to spot the developing maelstrom and raise the alarm. Unlike Baden Powell, they’re the sort of people who actually do know one butterfly from another, and what the flapping of its wings may portend. Instead of trying to turn them into spies, wouldn’t it be better for the people in power to listen to what they’re already saying, and act as if it matters? 

 That way, we might not find ourselves engulfed in yet another ugly little war. 


  






How Species Save Our Lives
 



 




 When adding up the benefits from three centuries of species discoveries, I’m tempted to start, and also stop, with Sir Hans Sloane. A London physician and naturalist in the 18th century, he collected everything from insects to elephant tusks. And like a lot of naturalists, he was ridiculed for it, notably by his friend Horace Walpole, who scoffed at Sloane’s fondness for “sharks with one ear, and spiders as big as geese!” Sloane’s collections would in time give rise to the British Museum, the British Library, and the Natural History Museum, London. Not a bad legacy for one lifetime. But it pales beside the result of a collecting trip to Jamaica, on which Sloane also invented milk chocolate. 

 We still scoff at naturalists today. We also tend to forget how much we benefit from their work. Since this is the final column in this series about how the discovery of species has changed our lives, let me put it as plainly as possible: Were it not for the work of naturalists, you and I would probably be dead. Or if alive, we would be far likelier to be crippled, in pain, or otherwise incapacitated. 
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John Hunter, a British physician, emphasized the importance of observing the natural world. (Painting by Joshua Reynolds)


 Large swaths of what we now regard as basic medical knowledge came originally from naturalists. John Hunter, for instance, was a colorful London physician, a generation or two after Sloane, and his passion for animals made him a model for Dr. Dolittle. (He may also have been the original Dr. Jekyll and Mr. Hyde for his nighttime work sneaking cadavers in by the back door.) While others were only dimly beginning to contemplate the connection between humans and other animals, he made detailed flesh-and-blood comparisons, discovering, among other things, how bones grow and what course the olfactory nerves travel. 

 Hunter, now regarded as the father of modern surgery, came out of a Scottish tradition that treated the study of nature as essential for developing a doctor’s observational skills, and he drilled this attitude into his students. Among them was Edward Jenner, a country doctor who spent 15 years studying cuckoos (perhaps one reason he later got labeled a quack). But this research, combined “with Hunter’s insistence on finely honed observation and cogent presentation, helped prepare Jenner’s mind for his great work,” according to science historian Lloyd Allan Wells. That work was the development of the world’s first vaccine, for smallpox. Establishment physicians balked. But Jenner’s bold idea would lead in time to vaccines against countless other deadly diseases, from yellow fever to polio. He thus gets credit (with a faint nod to the cuckoo) for saving more lives than anyone in the history of medicine. 
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The Madagascar periwinkle is a source of cancer drugs. (P. Goltra for the National Tropical Botanical Garden,
www.ntbg.org)


 You may perhaps be thinking that chocolate milk, Dr. Dolittle, and cuckoos make a very curious case for the importance of species. But our debt to the naturalists also takes more conventional form: Roughly half our medicines come directly from the natural world, or get manufactured synthetically based on discoveries from nature. The list includes aspirin (originally from the willow tree), almost all our antibiotics (from fungi that evolved in nature, not a Petri dish), and many of our most effective cancer treatments. I can remember a pale girl in second grade going off to die of lymphoma or leukemia; children with those diseases almost always died then. Now they routinely live, because of drugs developed from the Madagascar rosy periwinkle, a flowering plant. Many patients with lung, breast, uterine, and other cancers also now recover because in 1962 a botanist named Arthur S. Barclay collected samples of the Pacific yew tree, leading to the development of the anticancer drug Taxol. For those who think natural resources should stand or fall based on their current cash value, yew trees would have been basically worthless in 1961. But today, according to industry analysts IMS Health, Taxol is a $1.7 billion-a-year product. 
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An enzyme in the venom of the South American pit viper Bothrops jacara revealed a new mechanism for controlling human blood pressure. (Daniel Loebmann, 2005)


 Beyond giving us powerful new drugs, discoveries from the natural world also frequently open our eyes to the unsuspected workings of our own bodies. One of the more obvious effects of being bitten by the South American pit viper, Bothrops jacara, says the Harvard pediatrician Aaron Bernstein, is that “your blood pressure drops to the floor, and then you drop to the floor.” So kill all the vipers, right? On the contrary, says Bernstein, a co-author of the 2008 book Sustaining Life: How Human Health Depends on Biodiversity. The study of a key enzyme from this snake’s venom revealed a new mechanism for controlling human blood pressure. ACE inhibitors, the direct result, are now our most effective remedy for hypertension and congestive heart failure, and certainly save more lives than these snakes ever killed. 

 Likewise, rapamycin, also known as Sirolimus, developed from a soil fungus on Easter Island, suppresses immune response through a pathway previously unknown to medicine. It’s now widely used for organ transplants and as a coating on heart stents. By itself, that might not make anyone run around with an “I ? Fungi” bumper sticker. But consider this: A 2009 paper in Nature reported that mice dosed with rapamycin experienced a 28 to 38 percent increase in subsequent lifespan—and these mice were 60 years old (or the mouse equivalent) to start with. So Baby Boomers, are we starting to feel the fungal love? 

 Given the untapped potential of the natural world, you might think governments and drug companies would be racing to save species and screen them for other such extraordinary powers. In fact, says James S. Miller, vice president for science at the New York Botanical Garden, “only a tiny percentage of the world’s plants have been screened,” and even those “have only been screened against a small fraction of the diseases for which they could be effective.” Instead, pharmacologically-active compounds developed over millions of years and found effective in the world’s harshest laboratory—nature—routinely vanish, as the species in which they evolved go extinct. 
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Map of malarial deaths in the United States, 1870. (Library of Congress)


 There’s one final way we owe our lives to naturalists. The absence of epidemic disease is now so completely taken for granted that it’s hard to imagine we ever lived otherwise. But malaria once routinely killed people from the Gulf of Mexico to the Great Lakes. Yellow fever epidemics swept down like the wrath of God on cities as far north as Boston. In the nation’s worst outbreak, in 1878, one in eight residents of New Orleans died, and everything south of Louisville, Ky., was “desolation and woe.” All that changed in the miraculous 1890s, when researchers suddenly identified the causes of yellow fever, typhus, plague, dysentery and, above all, malaria. In each case, the solution depended on having precise knowledge—both taxonomic and behavioral — of the species involved, from microbial organisms to mosquitoes. As Patrick Manson, the father of tropical medicine (and a great Scottish naturalist), once put it, the study of the origins and causes of disease “is but a branch of natural history.” 

 It’s worth remembering all this now because some scientists say we are on the brink of a new era of epidemic diseases, with H.I.V., SARS, H1N1, and Ebola merely the ominous harbingers. New diseases are emerging because logging roads are reaching into the remotest habitats. Some scientists also think that deforestation is stripping away our biological buffer —the natural community of animals and plants that would normally dilute the effect of a disease organism and prevent it from spilling over to humans. 

 It’s hard to accept that you and I may be vulnerable. Our brief century of freedom from disease has given us the delusion that we are separate from nature, somehow hovering above the world in which we live. So we no longer think it worthwhile to spend our money studying the species around us (better to search for life in outer space). And we accept the loss of forests and wetlands, not thinking that it may translate in time to the loss of our own families and friends. When the new wave of emerging diseases comes washing up on our doorsteps, we may find ourselves asking two questions: Where are the naturalists to help us sort out the causes and cures? And where are the species that might once have saved us? 

 But why wait? Why not ask those questions now? 


  






What Are Species Worth? Putting a Price on Biodiversity
 



 



 We live in what is paradoxically a great age of discovery and also of mass extinction. Astonishing new species turn up daily, as new roads and new technologies penetrate formerly remote habitats. And species also vanish forever, at what scientists estimate to be 100 to 1,000 times the normal rate of extinction. 

 Over the past few years, as I was working on my book about the history of species discovery, The Species Seekers, I often found myself coming back to a fundamental question: Why do species matter? That is, why should ordinary people care if scientists discover one species or pronounce the demise of another? 

 It may seem too obvious to need asking. In certain limited contexts, people clearly do care. We will go to great lengths to protect a boutique species like the giant panda, for instance. We also thrill to the possibility of finding the slightest microbial hint of life in outer space, hardly blinking when the U.S. government spends $7 billion a year largely for that purpose. Meanwhile, we spend pennies exploring the alien life forms that are all around us here on Earth. 

 Maybe it’s just human nature not to value — or even see — the thing that’s right in front of our faces. And maybe it’s also a failure of communication. That is, scientists may need to explain their work on a far more basic level — not “Why do species matter?” but “Is food important to you?” or “Do you want your children to have effective medicines when they get sick?” or even “Do you like to breathe?” None of these questions overstates the importance of species. 

 For instance, Prochlorococcus is an ocean-dwelling genus of cyanobacteria and among the most abundant life forms on Earth. Why should we care? Because it produces about 20 percent of the oxygen we breathe — and yet until an MIT microbiologist named Sally Chisholm discovered it in 1986, Prochlorococcus was unknown. We need to understand in short that our lives depend on species most of us have never heard of — species we otherwise tend to shrug off as obscure, trivial, even undesirable. 

 Vultures, for instance. When we cause a species to go into decline, we almost never know — and hardly even stop to think about — what we might be losing in the process. In truth, it may be hard to think about, because the cascading effects of our actions are sometimes freakishly distant from the original cause. So in India in the early 1990s, farmers began using the anti-inflammatory drug diclofenac for the apparently worthy purpose of relieving pain and fever in their livestock. Unfortunately, vultures scavenging on livestock carcasses accumulated large quantities of the drug and promptly died of renal failure. Over a 14-year period, populations of three vulture species plummeted by between 96.8 and 99.9 percent. 

 Losing these efficient scavengers meant livestock carcasses often got left in the open to rot. It was one of those “ecosystem services” — manufacturing oxygen, soaking up carbon dioxide, preventing floods, taking out the garbage — that species generally provide unnoticed, until they stop. But the impacts went well beyond the stench, according to a 2008 article in Ecological Economics. Moving into the niche vacated by the vultures, feral dog populations boomed by up to 9 million animals over the same period. Dog bites and the incidence of rabies in humans also increased, and the authors conservatively estimated that an additional 48,000 people died during the 14-year period as a result. Calculating the bottom-line worth of what we get from the natural world is notoriously difficult. But even pricing lives at a fraction of developed world values, the near-total loss of three insignificant vulture species has so far cost India an estimated $24 billion. 

 A diversity of species can also help prevent the emergence of new diseases, though we tend to blame, rather than credit, nature for this particular ecosystem service. We sometimes respond to Lyme disease, for instance, by trying to kill the major players, blacklegged ticks and white-footed mice. But the “dilution effect,” proposed by Rick Ostfeld at the Cary Institute of Ecosystem Studies, suggests counterintuitively that having the broadest variety of host species in a habitat is a better way to limit disease. Some of those hosts will be ineffective, or even dead ends, at transmitting the infectious organism. So they dilute the effect and keep the disease organism from building up and spilling over to humans. But when we reduce biodiversity by breaking up the forest for our backyards, we accidentally favor the most effective host — in this case, the white-footed mouse. And we free the undiluted disease organism to operate at full strength. 

 The implications go well beyond Lyme disease. Around the world over the past half-century, researchers have tracked about 150 emerging infectious diseases, from Ebola to HIV, with 60 to 70 percent being zoonotic — that is, transmitted from animals to humans. “The question,” says Harvard pediatrician Aaron Bernstein, “is whether humans are doing something to make these zoonotic diseases come out of the woodwork.” Clearly, we are doing a lot of one particular thing — knocking down forests and creating species-poor habitats with no “dilution effect” in their place. Thus the fear is that many more such epidemics may lie ahead. 

 And yet the value of even big, charismatic species remains so poorly understood that a Rutgers University philosopher writing in The New York Times recently proposed gradually wiping out cruel carnivorous species and replacing them with gentle vegetarians. He was upset that lions do not lie down with lambs, except to eat them for dinner. And he was apparently oblivious to the larger cruelty called a trophic cascade: Loss of predators strips a habitat of its diversity and leaves behind the animal equivalent of the civil service, or what writer David Quammen has called “a pestilence of minor nibblers.” 

 For instance, in the rocky world between high and low tides on the Pacific Coast near Seattle, the food chain (or trophic community, from the Greek trophikos, or nourishment) consists of barnacles, limpets, chitins, anemones, and particularly mussels. Starfish are the dominant predator. So mussels normally crowd up along the high tide line, where starfish are less likely to chomp them. In one study, a biologist removed the starfish to see what would happen. The mussels soon crept down toward deeper water, crowding out other species. Within a few years, only eight of the 15 original species still lived in that neighborhood. For all their apparent cruelty, killer species can be a means of fostering biodiversity. 

 So do individual species matter? Or is it just the diversity of species? The truth is that our understanding of the natural world is far too primitive for anyone to say one species is important, and another isn’t. In fact, scientists don’t even have names for most species; they’ve described only about 1.8 million of them, with an estimated 10 to 50 million still to go. So instead of waging pitched battles for individual species, conservationists in recent years have prudently tended to emphasize diversity, working to protect large swaths of habitat for a multitude of species. It’s the motorcycle mechanic’s approach to conservation, as articulated by Aldo Leopold: “To keep every cog and wheel is the first precaution of intelligent tinkering.” 

 But that should not stop us from trumpeting the benefits to humanity from individual species that might otherwise get written off as worthless, or even as impediments to human progress. Some conservationists may cringe at the thought of cheapening the natural world by defending it in economic terms. But NASA manages to hold onto a sense of wonder about its mission while simultaneously touting the idea that space exploration can pay for itself in technology transfers to the civilian world. (There’s actually a NASA “spinoff coloring book.” It celebrates an outer space mirror-polishing technology now also used to make ice skates go “super fast!”) The difference is that the spinoff argument for exploring species here on Earth is far more persuasive. 

 In the previous chapter, I mentioned anti-cancer drugs from the rosy periwinkle and the Pacific yew tree, and the ACE inhibitors from the fer-de-lance snake, all lucrative and life-saving products. So let me add just one more, from another seemingly undesirable species: No one ever marched to save the gila monsters, but their venom is the source of a new drug for people who resist conventional treatments for Type 2 diabetes, an epidemic disease now on track to affect more than a third of all Americans over their lifetimes. 

 In fact, the common idea that drug companies can cook up their medicines out of thin air through “rational drug design” in the laboratory is simply wrong. One recent study looked at more than 1,000 drugs approved worldwide over a 20-year period and found not one that was traceable to a totally synthetic source. Getting our ideas from species in the natural world is still the rule. 

 Likewise, wild species continue to be the mother lode of genetic material for making agricultural crops more productive, or more resistant to pests, disease, and drought. That kind of bio-prospecting is likely to become far more important over the next few years as biologists begin to explore the bacteria, fungi, and other microbial life forms that help plants do what they do. In fact, we will have little choice but to find smarter ways of exploiting the hidden resources of the natural world. If NASA in its glory years had a mission — to get to the moon in 10 years — biologists now have one, too: To sustain the species and habitat here on Earth that will be essential to providing food, medicine, and sanity as the human population grows to 9 billion people over the next 40 years. 

 There is one final argument for the value of species, and it has to do with beauty, biophilia, and a sense of the sacred. In the course of researching my book on species discovery, it seemed to me that one young 19th-century specialist in marine mollusks made the case most persuasively. In pursuit of new species along the coast of Alaska, naturalist William T. Dall experienced all the usual adventures, among them a long frigid trip in a sealskin dory across open water, trying to avoid being crushed by waves loaded with cakes of ice. 

 He gave his family an eloquent explanation of what motivated him, and by extrapolation most other species seekers: “There is a singular delight,” he wrote home in 1866, “in taking these delicate and almost microscopic animals and putting them under a strong glass, seeing the tiny heart beat, and blood circulate and gills expand, counting the muscles and blood vessels and almost the tiny disks that form the blood and to know that you are the first that has penetrated these mysteries and are perhaps the only one who ever will, and that all your notes and drawings and observations are so much solid knowledge added to the power and grace and beauty of the Infinite.” 
  






POSTSCRIPT
 



 





The natural world ought to be a source of pleasure and consolation. So I’ve avoided pushing the conservation message too hard in this book. But I also hope readers are wondering what they can do in their own lives to slow the loss of species. Fortunately, a lot of the changes we can make to help the environment also help with our own economic struggles. Here’s a baker’s dozen of ideas:



1. Reduce meat in your diet and stick to sustainable fisheries. (Find a pocket guide for your region.)



2. Buy less stuff, or buy it used.



3. Favor companies and countries that value the environment. (But beware of greenwashing. BP used to tout itself as environmentally aware.) Check the green rankings of top companies.



4. Add up your annual energy consumption (including air travel, gasoline, electricity, and heating fuel) and set a program to cut back by five percent a year. Be clever and you may hardly notice. Start by making a one degree change in the thermostat, and replacing incandescent light bulbs with compact fluorescent lights. (Some energy audit programs will do it for you and you will spend less for the service than you will save in utility costs in the first year alone.)



5. Walk, bike, or take public transportation. The exercise will do you good (and you might see an interesting bird or bug on route).



6. Get acquainted with some of our weird, delightful fellow species. Any book by Gerald Durrell, for instance, My Family and Other Animals, is a fine place to start,



7. Learn to identify 10 species of plants and animals in your own neighborhood, then 20, and onward.



8. Stop using lawn pesticides and fertilizers. They contaminate nearby waterways. For the same reason, don’t dump old prescriptions down the toilet.



9. Reduce water use, particularly for lawns; it depletes a limited resource, sometimes directly damaging habitats.



10. Plant trees, and since maintaining them is the hard part, stick around to be a tree steward.



11. Lobby public officials to do smart things like installing more sidewalks, limiting carbon emissions, and investing in conservation of threatened species.



12. Adopt a species that needs help and actively support its conservation. Groups exist focused on tigers, rhinos, chimpanzees, gorillas, orangutans, frogs, and so on.



13. Encourage your local zoo to focus on species conservation.





And here are some important suggestions added by readers when this series originally appeared in The New York Times:


 

	
Support family planning worldwide and do whatever you can to educate everyone how we need to stop human population growth.


	
Vote based on environmental issues and the stands that your elected officials take on those issues.


	
Plant restored native plant habitat in your garden or around public buildings, using species that have existed locally for millennia.
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