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    INTRODUCTION
  


  
    It is the most extreme, the most complex place on Earth – perhaps in the whole universe. But is it a green hell or a green heaven? A place of exquisite beauty or unimaginable horror? The cradle of humanity or our most alien terrain? Something to be destroyed or treasured? We seem always to have had an ambivalent relationship with this most brilliant manifestation of our planet’s natural wealth.
  


  
    Once the jungle was an impenetrable, alien world of myths and torments that still, somehow, held unaccountable, unimaginable delights. The Spanish conquistadors went again and again in search of El Dorado, the jungle city of gold. The nineteenth-century German explorer Adolphus Frederick found a ‘deadening, soul-killing forest, oppressive in its monstrous hugeness and density’ – but he still went back. Henry Morton Stanley, Welsh orphan and explorer, renowned for his search in Africa for the Scottish missionary David Livingstone, said it was ‘a murderous world’ and its people ‘filthy, vulturous ghouls’. He went back, too.
  


  
    But many explorers found Eden. The French Romantic painter Henri Rousseau portrayed it best in his painting The Dream, in which a naked woman reclines on a couch in a moonlit jungle, surrounded by plants and animals. This was a wild paradise, home of the noble savage and – as another German explorer, Alexander von Humboldt, put it – of an ‘infant society that enjoyed pure and perpetual felicity’.
  


  
    Europeans have been perpetual invaders of the forest. We have gone for gold and for power, and to find an empty canvas for our imagination: ‘My last chance to be a boy... in the last great wilderness of Earth’, said retired US President Theodore Roosevelt as he headed for the Amazon in 1913. And we have gone for intoxication: in the Sixties, students ‘turned on, tuned in and dropped out’ under the influence of drugs found in the jungle by crusty professors a generation before. In the 1980s, the German film-maker Werner Herzog, in his Burden of Dreams, saw ‘overwhelming misery and overwhelming fornication, overwhelming growth and overwhelming lack of order’.
  


  
    Today we have renamed the jungle the rainforest and given it to science. We revere it as the crucible of evolution, the birthplace of humanity and the heart and lungs of the planet. We go there searching for the origins of evolution and for drugs to fight AIDS. The new El Dorado is biological. For the venerated American rainforest biologist Edward Wilson, the rainforest is ‘timeless, immutable’. A British compatriot calls it ‘the finest celebration of nature that has ever graced the face of the planet’.
  


  
    This book is an attempt to get to grips with the romance and the reality of the rainforest. It tries to delve deeper into the jungle, its byways, its history, its laws and its cacophony of wildlife. And it offers a new twenty-first-century perspective that combines a proper sense of wonder and awe with myth-busting scepticism about some of the romantic nostrums that still fill our visions of the world’s greatest and least-known ecosystems.
  


  
    We go to the heart of the jungle with the scientists who can claim to know it best. They spend their days hacking through undergrowth or flying through the canopy like latterday Tarzans, then dine out on jungle bugs and bushmeat and spend their nights sharing mind-blowing hallucinogenic drugs with shamans – all in the interests of science, of course. But they are serious researchers and there is no hiding place from these Big Brothers of the jungle. They measure and count and track and photograph and listen for everything. They shine ultra-violet light through the canopy, probe the jungle floor with x-rays and radar, and watch it all from satellites circling overhead. They listen for the vibrations made by soft-footed mammals, for sweet-songed birds and for the ultrasonic screeches of bats. They dig up the forest floor, sift through orang-utan dung and sniff for the forest’s breath high in the canopy. They chase tiny seeds through the jungle and put genetic markers on the wasps that carry them. They strap micro-cameras on to the backs of ant troops and track the night-time manoeuvres of mammalian foot soldiers with heat-sensitive metal lenses and military night-scopes. They fly remote-controlled cameras through the canopy, collar elephants and paint mice with fluorescent powder in order to watch their multicoloured flight through the branches.
  


  
    But still they stand in awe at the wonder of the place – at the hour-long displays of birds of paradise high in the trees of New Guinea; at the scary, quasi-human politics and warfare and sex of the great apes; at the vast, hidden ecosystems in the canopy, where snakes and earthworms live and die without ever coming to earth; at the gigantic dark ‘cathedrals’ beneath the canopy, and the sheer blood-sucking, flesh-eating, mind-boggling, poisonous menace of evolution on speed.
  


  
    We shall also meet bushmeat hunters and seed smugglers and men still seeking El Dorado; tear-drinking insects and new species of elephant and tiger; the sharpest teeth in the jungle; botanic monsters that strangle everything in their path – and the moth with an 11-inch tongue. And I hope we shall find answers to some baffling questions.
  


  
    Just how virgin are the virgin rainforests? Can it be true that the mythical Amazon city of El Dorado was there all along, hiding in the foliage – and what links it to African ramparts buried in the bush and bigger than the Great Wall of China? Why might the banana and the peanut both be doomed? Was Darwin right about the ‘survival of the fittest’ – or are new theories about the ‘survival of the weakest’ nearer the mark? Is the jungle a closet socialist? Is it possible that oil prospectors and cocoa growers and even slash-and-burn farmers could be good news for forest conservation? Who owns tribal knowledge? And just what should jungle hunters have for lunch if we deny them bushmeat?
  


  
    Somewhere along the way, the forbidding, alien ‘jungle’ was renamed the inviting, fecund ‘rainforest’. The new El Dorado is biological, but also spiritual. And yet, for all our new-found infatuation, we still fear the forest and conjure up myths about it. We just cannot quite work the place out. Perhaps there is something truly primeval here, a folk memory of our origins as a species that still spooks us. Perhaps the forest is where our hearts and imaginations truly reside, and where we go to learn about ourselves.
  


  
    From the golden city of El Dorado to modern environmentalism, the jungle seems always to be at the heart of things, reflecting our desires and fears. It still shocks and appals us; still amazes and baffles. Maybe that is because we still know so little about it. Maybe it is because in it, we see ourselves. Or maybe that is just another myth.
  


  
    
  


  
    YELLOW RAIN
  


  
    
      One of the most notorious modern myths of the rainforest succeeded in combining the mystery of the jungle with the paranoia of the Cold War. In September 1981, Ronald Reagan’s Secretary of State, Alexander Haig, announced to an incredulous press conference that ‘for some time now, the international community have been alarmed by continuing reports that the Soviet Union and its allies have been using lethal chemical weapons in Laos, Kampuchea [Cambodia] and Afghanistan... We now have physical evidence from southeast Asia which has been analysed and found to contain abnormally high levels of three potent mycotoxins – poisonous substances not indigenous to the region and which are highly toxic to man and animals.’
    


    
      He had, in fact, a couple of leaves from remote Cambodian rainforest close to the border with Laos that carried on their surface tiny amounts of natural poisons called trichothecenes. Some in the Pentagon believed the Russians were manufacturing these chemicals as weapons, and a hue and cry ensued. Here on these leaves was proof that Russia was waging biological warfare in the jungle. The revelation excited defence analysts and elicited long articles in the Wall Street Journal analysing the threat. The Reagan administration accused Russia of violating arms control agreements, and claims and counterclaims followed for years. Then, in 1987, Harvard biochemist Matthew Meselson came back from the jungle with samples of bee faeces and proved to the satisfaction of all but a few – who can still be found busily making their case on the Internet – that the yellow rain was nontoxic bee faeces: perfectly natural bee shit produced from time to time by swarms of giant honey-bees in the forest, apparently in response to heat stress. The spooks had been spooked by the rainforest.
    


    
      And the story had a splendid sequel. In 2002, a nervous India was gripped by fears that it, too, had come under attack from chemical weapons. For two days, green rain fell on the town of Sangrampur close to the mangrove forests of West Bengal, spattering clothes and buildings. Villagers rushed to temples to pray, and rumours spread that the rain was contaminated with chemical warfare agents. When the state’s chief pollution scientist arrived from Calcutta, he reported that the mysterious yellow-green droplets were in fact bee faeces, coloured by pollen from local mangoes and coconuts. He said the green rain was caused by a mass migration of a swarm of giant Asian honey-bees, whose propensity for producing ‘golden showers’ is well known to bee biologists. Panic over... until the next time.
    

  


  
    FROM DARKNESS TO LIGHT
  


  
    From the day Christopher Columbus set foot in the Americas, and Portugal’s Henry the Navigator set his sailors ashore in West Africa, Europeans went to conquer the jungles with bravado, lust and fear. They regarded these steaming, fetid, alien lands as both places ‘of the utmost dread’ and ‘the entrance to paradise’. First they went in search of El Dorado, a mysterious jungle city of gold, and of Christian kings like Prester John. But they were seduced, too, by weird hallucinogenic plants that blew their minds, by the sheer biological wonder of this ‘inexhaustible treasure trove’ and, finally, by its greatest secrets – the real El Dorado, the mysteries of evolution.
  


  
    
  


  
    IN SEARCH OF EL DORADO
  


  
    Christopher Columbus, in his log dated 28 October 1492, reported stepping ashore amid the forests of Cuba. ‘I have never seen anything so beautiful,’ he wrote. ‘The country is full of trees, beautiful and green and different from ours, each with flowers and its own kind of fruit. There are many birds of all sizes that sing very sweetly, and there are many palms.’ It was an idyllic scene – but not what he had come for. From the day they first set foot in the Americas, the Spanish were seeking gold. Columbus had persuaded his Royal patrons back home that his journey, to what he presumed to be Asia, would deliver the contents of the ‘gold mines of Japan’. So, rather than lazing under the palm trees, bird spotting or fraternizing with the natives, Columbus got down to business: ‘The search for gold began the day after our arrival.’
  


  
    As Columbus, his fellows and successors spread out across the New World, conquering the Aztecs in Mexico and the Incas in Peru, and scattering the numerous tribes of the Amazon, there was a manic fervour about their search for gold that combined the mercenary and the spiritual. Columbus himself was clear about his dual motivation: ‘Whoever possesses gold can acquire all that he desires... with gold he can gain entrance to paradise.’ As one of the most successful conquistadors, the cruel and handsome Hernando Cortez, put it after sacking the Aztec capital: ‘We have a sickness of the heart for which there is only one cure – gold.’
  


  
    It wasn’t hard to find gold in the halls of the mountain peoples that the Spaniards swiftly conquered. Civilizations like the Chimus, Moches and Incas of Peru, the Chibcha of Colombia and the Aztecs of Mexico were all avid workers of gold. But even as they sacked these kingdoms, the conquerors appeared dissatisfied with their plunder. They began to believe that there was more, much more, gold buried deep in the continent’s darkest corners, in the forests of the Amazon lowlands. It is hard to understand where this belief came from, but rainforests and myths about gold seem always to have gone together. Gold, the most valued but least attainable commodity throughout the Middle Ages, seemed to Europeans to be buried, of necessity, in the most inhospitable and impenetrable places – the forests of distant and alien lands.
  


  
    Many believed that the ‘perfect metal’ was an organic part of the forest and grew in the jungles like a living organism; and experiences in the Americas did not dent that belief. The late-sixteenth-century Jesuit naturalist Jose de Acosta, who wrote an early natural history of Peru, argued that ‘minerals seem to grow like plants... they emerge from the bowels of the earth as a result of the virtues and efficiency of the sun and other plants, so that over a long time they continue to grow and almost propagate.’ To put a missionary spin on things, the priests argued that God put gold among the primitive forest people to encourage Christians to seek them out and convert them. As one priest put it: ‘A father with an ugly daughter gives her a large dowry to marry her; and this is what God did with that difficult land, giving it much wealth in mines so that by this means he would find someone who wanted it.’
  


  
    ***
  


  
    But if the forest was the door to paradise, it was also a hell on Earth. Its invaders went in fear of demons, both animal and human, real and imagined. By day, as they slashed their way through the jungle, the conquistadors faced snakes and jaguars, natives with poisoned arrows and mosquitoes carrying killer diseases. And as they set up nervous camp each night, they swapped stories about serpents that could swallow a man whole, and of a tribe whose members had no heads, but eyes in their shoulders and mouths on their breasts. They muttered, too, about a tribe of warrior women who procured and discarded slave men at will. These Amazons were ‘very white and tall, go about naked with their bows and arrows in their hands, doing as much fighting as ten Indian men’, wrote Gaspar de Carvajal, a Dominican missionary who went on one of the most famous expeditions into the Amazon jungle in 1540 with his captain, Francisco de Orellana.
  


  
    The myth of a tribe of female warrior Amazons was not new. Like the stories of gold in the jungle, the invaders had brought it with them from Europe. Indeed, the Amazons had a history dating to Greek times: for a long time they were believed to live near the Black Sea, on the borders of Europe and Asia; but ever since de Orellana and de Carvajal claimed to find them in the Brazilian rainforest, and named after them the river down which they journeyed, the Amazons have been relocated in the world’s imaginings. Right into the nineteenth century, serious scientists continued to argue in favour of their existence somewhere in the jungles of South America.
  


  
    But even more than the mythology of the Amazons, the conquistadors came, most of all, to believe in the story of El Dorado, a city of gold deep in the Amazon jungle. Nobody knows quite how the myth got going: some say it had its origins in the traditions of the Chibcha people in the mountains of modern-day Colombia, who said the mountains had once been ruled by an Indian chief who was so wealthy that every morning he got his servants to cover him in gold dust, which he washed off in a lake. However it arose, the myth of El Dorado soon lost all its geographical bearings as conquistadors went up the Orinoco and down the Amazon, over the Andes and into the forests on the continent’s Pacific shores, seeking out the fabled king and his city.
  


  
    If they had a direction at all, it was generally to the continent’s great interior, into the largest jungle on Earth. There, said one guide for prospective conquistadors, seekers of gold ‘should try to enter inland as far as they can – for they cannot fail to find great secrets and riches’. From Venezuela and Peru, Panama and the Guyanas, most seekers of El Dorado make a beeline for the heart of the continent – for the jungle vastness where gold must be there for the taking. But where in the jungle? The Amazon jungle is a big place. Some said it was in the west, twelve days’ march from Quito; others that it was somewhere in the headwaters of the Orinoco, in the north of the rainforest region; still others mapped it further east, close to the home of the Amazons, who ruled a land somewhere deep in the rainforest that was ‘very rich in gold’. But in their fervour to join the gold rush, it scarcely seemed to matter: the lure and the chase were the thing.
  


  
    ***
  


  
    Who were these conquistadors seeking El Dorado in the jungle? One of the first was Diego de Ordas. He had already become one of the richest men in the world after sending home huge amounts of loot gathered while he was Cortez’s captain during the sacking of the Aztec capital of Tenochtitlan in Mexico in 1520. But he wanted more. He got himself appointed governor of Maranon, the first name given by the Spaniards to the Amazon, and set about putting together an expedition to go looking for gold near the source of the Orinoco. His watery journey up South America’s second greatest river and through the jungle became the prototype of all future searches for El Dorado, a journey through a dreamland alternating between heaven and hell, in search of a paradise of riches.
  


  
    Disease and fever were everywhere, he recorded. ‘This region was so terrible and the vapours so corrupt and heavy that if someone was bitten by a vampire [bat] or got a small cut he immediately became cancerous. Men from one day to the next had their entire feet consumed by cancer. They were dying one by one.’ There were jaguars in the jungle, cayman and anacondas in the river, and the air was filled with mosquitoes and black flies. Their bodies became infested with worms that buried themselves beneath the skin and grew till they were several inches long.
  


  
    Things looked up when the crew met some Indians from the Aruak tribe. The expedition reported, with perhaps understandable descriptive zeal, that the women were naked except for ‘a rag in front of their private parts, which is loose. When they sway, or in the wind, everything is revealed.’ And there was more, according to the great English historian of the period John Hemming: ‘The tribe provided an attractive woman to sleep with any stranger; and when he left, the woman was free to go with him.’ But it was too good to last – the conquistadors were not so easily seduced away from their warrior yearnings. When the Aruak people innocently dropped by at the conquistadors’ camp to look at a collection of pigs they had brought for food, Ordas decided that they were planning to slaughter the pigs, so he and his men slaughtered the Indians instead. From then on, the Indian women were forcibly taken rather than granted as gifts.
  


  
    As tales of mythical gold spread, Ordas was soon joined in the jungle by motley bands of hopeful soldiers, adventurers and even civil servants. One of the latter was the Royal treasurer Jeronimo Dortal, who had had enough of cataloguing the booty from the conquests back home in Europe, and sought to make his own fortune. He set out to find a new route south to the Orinoco headwaters that avoided the treacherous and fever-ridden delta region, but he ended up alone after suffering a mutiny.
  


  
    Outstanding among these journeys, however, was the expedition organized by Gonzalo Pizarro, brother of Francisco, the conqueror of Peru. He and his companion and second-in-command, Francisco de Orellana, set out east from Peru in February 1541. It was a vast expedition: Pizarro and de Orellana took with them 4,000 Indian porters, 200 horses, 3,000 pigs, as well as llamas and packs of hunting dogs that were trained, it was said, to attack Indians. It was a brutal and ill-fated affair. Pizarro, in particular, tortured his porters for not telling him what lay ahead, when these peasants from the Peruvian mountains knew no more than he what the jungle contained. Likewise, he used his dogs to tyrannize every forest native who claimed not to know the whereabouts of El Dorado. ‘They must be liars,’ he said.
  


  
    Within a month, three thousand of Pizarro’s Indian bearers had died or deserted, taking the pigs with them. So had many of his Spaniards, for whom even the lure of gold was not enough. Without hunters or pigs, they were also starving. De Orellana took a small contingent downstream on a tributary of the Amazon to find food, but he was unable to return because of the strong current. Pizarro failed to follow, so de Orellana sent messengers back overland. They discovered that Pizarro had hightailed it back to Quito, which he eventually reached with just eighty men left. Perhaps relieved to be rid of his impulsive master, de Orellana decided not to follow. Instead, he headed on downstream into the Rio Negro, which he named, and eventually to the main stream of the Amazon.
  


  
    De Orellana’s journey continued for months. Along the way he made many contacts with Indian communities and had several skirmishes. In June, four months after he and Pizarro had set out from Peru, he fought off an attack from warrior women. Thus he initiated, or at any rate enhanced, the story of the lost female tribe of Amazons from Asia Minor who were, for reasons never explained, now alive and well and living in South America. In late August, he reached the open Atlantic Ocean, becoming the first European to travel the width of the Amazon basin. He returned for a while to Spain where he was feted for his voyage – and told stories of seeing big roads in the jungle that he believed must lead to a fabulous kingdom. Five years later, de Orellana returned to the jungle in a second attempt to find the city of El Dorado or, failing that, to construct a city of his own. But he achieved neither and died somewhere on the Amazon.
  


  
    ***
  


  
    The invasion of the Amazon in search of El Dorado was rapidly becoming a major undertaking. As Hemming puts it: ‘For sheer endurance, mileage walked and tribes, hills and rivers “discovered”, these exploits far exceed the famous travels of the nineteenth-century African explorers.’ Strange, when all the gold so far found had been in the drier and cooler highlands of the Peruvian and Ecuadorian Andes and the Mexican highlands; but each failure, each new outbreak of fever and attack by jaguar or insect, simply relocated the fabled city somewhere further east and triggered yet more journeys.
  


  
    Adventurers from other nations joined the hunt. In 1541, as Pizarro and de Orellana squabbled in the headwaters of the Amazon, a German named Philip von Hutten led a party up the Orinoco in search of a reputedly fabulously wealthy tribe called the Omaguas. He found a heavily populated area, but no golden city. The Portuguese, meanwhile, went searching for El Dorado in northeast Brazil; and Walter Raleigh, the sometime favourite of Queen Elizabeth of England, twice sailed up the Orinoco in search of ‘that great and golden city’, which he called Manoa. He eventually wrote a best-selling book, The Discovery of the Empyre of Guiana, that did much to popularize the legend of El Dorado across Europe.
  


  
    Raleigh wrote of the forest through which he travelled as ‘a country that hath yet her maidenhead, never sacked, turned nor wrought, the face of the earth hath not been torn, nor the virtue and salt of the soil spent’. This virginal paradise held terrors: his hundred-strong crew huddled together in their small boats, attacked by natives and alligators. But it seems to have been the smell of his own men that got to Raleigh most: ‘What with the victuals being mostly fish, and the wet clothes of so many men thrust together, and the heat of the sun, I will undertake there was never any prison in England that could be found more unsavoury and loathsome.’ Having once been locked up in the Tower of London by his Queen for bedding one of her chambermaids, Raleigh knew all about prisons.
  


  
    Thanks to their earlier sacking of mountain empires, many of the conquistadors became some of the richest people in Europe – like the billionaires of a modern dot-com boom, which, not coincidentally, has itself often been called a gold rush; and the story of the search for El Dorado spoke to the heart of a new yearning in Europe to explore and conquer the world in pursuit of personal fortune. According to some commentators, El Dorado was the first great symbol of what became the American dream – ‘a myth of self-creation, personal escape and social transformation’, as writer Mark Cocker put it. But while we can recognize that yearning, it is hard today to understand how the myth of an El Dorado in the jungle persisted against all the evidence. Somehow, the failure of each expedition seemed simply to raise the stakes and embellish the original tale. Was it all madness? Well, perhaps so. But, as we shall see later, all those stories of great jungle cities were not necessarily myths. They may have been there, though they disappeared into the jungle almost whenever and wherever the conquistadors went.
  


  
    The conquistadors meanwhile went looking for El Dorado in rainforests even beyond South America. In 1526, Alvara de Saavedra, after loading up with cloves in the Moluccas islands in the East Indies, on the other side of the Pacific Ocean, reported that he had landed in Isla del Oro, the Land of Gold. This was the giant forest-covered island of New Guinea. It is not clear whether he found gold, but he clearly expected to. Subsequent explorers moved on to the equally forested Philippines, from whence reports soon emerged of an El Dorado where communities lived by mining gold. Here, at any rate, there was gold, which the Spaniards assiduously looted, much as they had in the Andes. They took it back to Acapulco in Mexico, before taking it on to Spain in a fleet of huge new galleons built for the purpose. But they failed to find the gold mines, which the natives of the Philippines kept hidden from them.
  


  
    Throughout the sixteenth century and on, the rainforests of the tropical regions of the world were almost literally mapped in gold. Nothing else there mattered and, since gold was rarely found and nothing else was properly observed, we are left with a mythological landscape, where paradise and hell almost become one. Almost unnoticed at the time, millions of natives died as the dreamsmiths rampaged through the rainforests. Most died not from direct attack by the invaders, but from the diseases they brought, against which the native populations had no defence. Smallpox arrived in the New World in 1518, measles in 1530, typhus in 1546 and flu in 1558.
  


  
    By comparison, the invaders got off rather more lightly in this clash of disease cultures. Only one major disease appears to have made it back to the Old World with the returning invaders: syphilis, which burst across the continent after French troops invaded the port of Naples in 1495. The disease claimed an estimated 10 million victims in the next fifteen years. This is a lot – but probably a small return for what happened unnoticed in the New World.
  


  
    
  


  
    ERROL AND SHARKEYE; CITY Z AND BRE-X
  


  
    
      The conquistadors never found El Dorado, but the dream continued. Even in the nineteenth century, after three centuries of failed attempts to locate it, maps still appeared that marked the ‘golden lake’ of El Dorado somewhere between the Orinoco and the Amazon. And long into the twentieth century, a great many jungle expeditions were being carried out, at least in part, as a search for gold. In 1922, in the interior of the vast, unexplored island of New Guinea – Alvara’s Isla del Oro – legendary Australian loner and explorer William ‘Sharkeye’ Park found gold while panning among the trees on the remote, far side of the central highlands. Sharkeye’s find started one of the more unlikely gold rushes, in which fortunes were made in great secrecy by adventurers brave enough to go there, all against a backdrop of head-hunting and cannibalism.
    


    
      But for every successful gold-digger in the jungle, there were many failures, fraudsters, dreamers and probably many more adventurers who just passed through. One of these last was Errol Flynn. Years before he found fame and fortune as a swashbuckling movie heart-throb, Flynn spent some time in New Guinea, where he found a little gold, traded some plumes plucked from birds of paradise, received a wound from a poisoned dart, was gaoled for killing a Papuan, and left behind him ‘much ill will and a swag of debts’, according to local accounts.
    


    
      Among the notable dreamers was Colonel Percy Harrison Fawcett, an eccentric British army surveyor who, in 1910, helped Bolivia mark its forest border with Brazil. During that expedition, Fawcett famously faced down local Amazon Indians, who were aiming their poisoned darts at him from across a river, by playing an accordion and organizing an impromptu dance among his followers until, as one witness in his party put it, ‘the ice was broken’. He might have retired home to England after that but, in 1925, fifteen years older but apparently less wise, Fawcett walked into the Amazon forest with his teenage son, clutching an old map with ‘City Z’ marked on it, in a personal quest for El Dorado. Some say he had dreams of setting up in the jungle a commune dedicated to theosophy, a vision of divine nature based on Buddhism that was popular at the time. The 58-year-old was also reputedly an aficionado of the works of Rider Haggard and of Sir Arthur Conan Doyle’s 1912 epic adventure of dinosaurs and ape-men in the Amazon jungle, The Lost World. Maybe the two worlds got mixed up: before he went, Fawcett wrote how ‘the forest in these solitudes is always full of voices, the soft whisperings of those who came before’. Following these voices, he and his son headed into the forest and were never seen again.
    


    
      That should have been the end of the Fawcett story: there are many ways to die undetected in the jungle that do not require outlandish theories. And yet, when it comes to the dreamscapes of the rainforests and the myth-making of El Dorado, nothing is ever allowed to be simple. Myth has piled upon myth and, since Fawcett disappeared, no fewer than thirteen separate expeditions over eight decades have gone into the jungle to try and find him, his remains or his ‘City Z’ – all, predictably enough, without success. In 2004, one British newspaper was recycling the theories of a TV director about how Fawcett was ‘perhaps lured by a native she-god or spirit guide whose beautiful image... appears only to the Fawcett family and to those who try to track the expedition’s path’.
    


    
      Raleigh, Conan Doyle and the twin lures of gold and the jungle also inspired an American bush pilot and aeronautics wizard from Missouri called Jimmy Angel. He spent much of the 1920s and 1930s in the headwaters of the Orinoco, looking for a ‘river of gold’ in ‘a land where the plesiosaurs roam’. The story told is that he once found gold on a mountaintop, with the help of an Alaskan prospector, James McCracken, whom he had met in a bar in Panama City. But McCracken died soon afterwards and Angel could never find his way back to the right mountaintop. Angel eventually crashed to his death in 1956, still looking for his El Dorado, but on his journeys over the forest he did spot the world’s tallest waterfall glinting among the trees in a remote region of Venezuela. That, at least, was for real and his ashes were scattered amid the falling water.
    


    
      Finally, during the 1990s, the forests of Borneo became the scene of the biggest business fraud of all time – a fraud over gold. An obscure Canadian mining company called Bre-X rose to be one of the most valuable mining companies in the world. Stocks soared on the basis of claims from its small team of explorers that they had found the world’s richest gold mine at Busang, a tiny airstrip in the middle of the jungle, 1,500 kilometres from Jakarta. Thousands of investors, including the ruling Indonesian Suharto family, bought into the company. At their peak in 1997, Bre-X shares were worth more than 4 billion dollars, and the entire gold hoard was valued at 25 billion dollars. El Dorado was back in the headlines, this time on the business pages.
    


    
      Then doubts crept in: questions were asked about the authenticity of the ore samples being assembled and analysed at a remote jungle laboratory. Sceptics suggested that the samples might have been adulterated – not a difficult task since there was no outside supervision and local streams being panned by tribesmen routinely contained small amounts of gold that could be used to ‘salt’ the samples. Then, on his way to answer the accusations, the chief field geologist Michael de Guzman – a karaoke-loving Filipino with a pronounced limp and four wives – leapt from his helicopter into the jungle. By the time they found his body, half-eaten by forest animals, a few days later, the mine had been deemed worthless and the company’s value had crashed to nothing. Like a latter-day El Dorado, the Busang gold mine had turned out to be a forest mirage created by the lure of impossible dreams, sustained by criminality and undetected because it happened in a place where nobody in their right mind wanted to go.
    

  


  
    
  


  
    PRESTER JOHN’S LEGACY
  


  
    Africa south of the Sahara has always been Europe’s ‘dark continent’, and a land of mythical beasts. In the chronicles of the Middle Ages, its forests were peopled variously by half-humans with one leg, three faces and the heads of lions; by one-eyed people who used their feet like monkeys to cover their heads; and by birds that could carry elephants into the air. Such misunderstandings arose in part because Europe was cut off from the object of its fantasies by hostile Arabs, who dominated trade routes and, in effect, besieged Europeans on their own continent. Africa was the world beyond, a jungle land ‘of the utmost dread’ surrounded by a ‘sea of darkness’. And yet, all was not darkness. Rather as the Amazon was later held to harbour a city of gold, it was widely thought that parts of Africa were ruled by a Christian king called Prester John, whose kingdom was a promised land amid the horror, possibly under Arab siege. Europeans wanted both to enter this promised land and to save it.
  


  
    Prester John’s origins went back to the eleventh century, his story probably invented by clerical propagandists intent on launching Christian crusades against the Arab world. His kingdom, which the crusaders sought to relieve from unknown Islamic terrors, became a repository of all kinds of myths – of unicorns that killed lions, of snakes with two heads and horns like rams, of ants as big as foxes and of the ‘fount of youth’. Its geography, like that of El Dorado, was rather uncertain: it was variously in India, or Sudan, or beyond Persia, before moving, by the fourteenth century, to the African rainforests beyond the Mountains of the Moon, which would put it in the Congo basin.
  


  
    Europe’s geography began to buck up only with the arrival of Portugal’s great explorer king, Henry the Navigator. Gradually the Arab siege was being broken and Henry sent ships tentatively down the coast of West Africa, past Morocco and the shores of the Sahara to drop anchor in the swampy malarial lagoons and forested river inlets of equatorial West Africa. But while the geography was improving, the mythology was unreconstructed. Henry’s navigators were in search of the ‘rivers of gold’ foretold in the stories of Prester John – and they found them. In January 1472, a Lisbon merchant, Fernao Gomes, anchored off the estuary of the river Pra near modern Ghana, where villagers showed him gold dust from the Ashanti mines. He bought the gold in exchange for cloth, but what the Ashanti really wanted was slaves to work the mines. So, within a decade, Portuguese traders were cruising the West African shores, buying thousands of slaves a year from local African tribes and selling them to the Ashanti in return for gold. In 1482, still a full decade before Columbus fetched up in the Caribbean, Diogo Cao sailed beyond Ghana, south across the equator and into a mass of water that ‘for the space of 20 leagues preserves its fresh water unbroken by the briney billows’. He had found the mouth of the Congo, the world’s second biggest river and entrance to the world’s second biggest rainforest. There, Cao erected a limestone pillar and, within a few years, there was a slave port that exported more than five thousand Africans a year to Ashanti.
  


  
    Just sixteen years later, another Portuguese explorer, Vasco da Gama, rounded the southern tip of the continent. He reported seeing dhows ‘laden with gold’ sailing out of the forests of East Africa, through the Zambezi delta and into the Indian Ocean. But that was as far as things went, for, having skirted its coastal extremities, Europeans rarely went into the forest interior. They knew something of the plains of southern Africa, where the equable climate had attracted first the Dutch and later the British; they learnt a little of the great lakes of eastern Africa; but for centuries they knew virtually nothing of the great Central African jungle region of the Congo basin, an area the size of western Europe. If they heard tales of its leaders – of monarchs like ManiKongo, who sat on a throne inlaid with ivory, wielded a zebra-tail whip and wore animal heads on his belt – they were not interested in learning more. Prester John could still have been living there, for all they knew.
  


  
    Perhaps the rainforest dreams of Europeans were sated in the Americas, where gold came only from conquest. Maybe they were happy to buy the gold and ivory, and slaves were easily plundered or bought for trinkets from coastal tribes trading with the interior. As the religious myth of Prester John faded from consciousness, it was never replaced in Africa by the secular dream of an El Dorado or the sexual fantasies of the Amazons. It largely remained the dark continent.
  


  
    
  


  
    ELIXIRS AND THE BOTANICAL EL DORADO
  


  
    Jungle bounty, from the earliest explorations, came in the form of plants as well as metal. From the Pizarro brothers onwards, some of the earliest voyages by the conquistadors had, as a subsidiary aim to the discovery of El Dorado, the penetration of the Amazon’s supposed cinnamon forests in mind. This was part of the continued confusion about whether the New World was, as Columbus had supposed, the easternmost part of Asia. The cinnamon spices that had reached Europe from the Orient for centuries were grown far away in the East Indies. There was no cinnamon in the Amazon, but the conquistadors found plenty more plants to beguile them. Making their way on to the highlands of Mexico, they swiftly spotted the value that the Aztecs placed on a bean growing in pods on an orchid vine in the coastal rainforests. This was the vanilla bean, which the Aztecs used to flavour something called chocolatl that they made from local cacao beans – another forest product.
  


  
    When Hernando Cortez visited the court of Montezuma, he noted before destroying the place that the king ‘took no other beverage than the chocolatl, a potation of chocolate, flavoured with vanilla and spices, and so prepared as to be reduced to a froth of the consistency of honey, which gradually dissolved in the mouth and was taken cold’. The fact that Montezuma consumed his chocolatl in goblets before entering his harem suggested that it was an aphrodisiac, though there is some lack of clarity about whether it was the vanilla or the cacao beans that was the most potent element in the brew. The Aztecs probably cared little – they mixed their drugs promiscuously. It was claimed that at his coronation in 1502, two decades before Cortez spoilt the party, Montezuma gave his guests chocolatl mixed with the local hallucinogenic mushroom, Pscilocybe, as a special treat.
  


  
    The Aztecs were botanical masters. The Spanish physician Francisco Hernandez, who explored Mexico in the 1570s, reported back to his king, Philip II, on what had clearly been a sophisticated and highly organized use of native forest plants for medicines and flavourings. Many of the plants had been cultivated in the extensive botanical gardens of Tenochtitlan prior to its sacking. Most of the information gathered by Hernandez fell by the wayside in an era when gold was the only true quest. But some finds made it back to Europe: by 1602, Queen Elizabeth’s apothecary in London had received samples of vanilla, to which the Queen was partial. But efforts to cultivate vanilla failed, as they have in most places outside Central America. The vanilla vine requires a specific local pollinator, the tiny melipone bee, in order to reproduce. Europe lost interest and it was another century before a regular trade in the bean began, after which the French in particular took to flavouring their chocolate with vanilla, much in the manner of the Aztecs.
  


  
    The mountain peoples of the Andes, like the Aztecs in Mexico, were assiduous collectors of useful plants from the surrounding rainforests. A favourite was the coca plant, which is, of course, the source of cocaine, and today is probably the most profitable, albeit illegal, crop in South America. The plant originated in the jungles of the central Amazon, which is where it was probably first cultivated. The locals sucked the leaves as a mild stimulant and burned them during ceremonies to make smoke and induce trances. Peruvian mummies of 1,700 years ago were buried with bags of coca leaves to take to the afterlife with them.
  


  
    The conquistadors who invaded Cuzco in modern-day Peru in 1533 noted that ‘the herb is so nutritious and invigorating that the Indians labour whole days without anything else’. Their successors noted this too, and handed out coca leaves to Indian slaves before driving them to work the silver mines. Back in Europe, coca took a while to catch on – several centuries, in fact. It became popular only in the 1860s, after German chemist Albert Niemann isolated the alkaloid cocaine in the plant and a Corsican entrepreneur called Angelo Mariani added the magic ingredient to a concoction he called ‘Vin Mariani’. The new, interestingly fortified wine was celebrated by everyone from Buffalo Bill to Emile Zola, Queen Victoria to the cardinals of the Vatican and Jules Verne to Arthur Conan Doyle. Soon afterwards, John Pemberton, a pharmacist from Atlanta, Georgia, came up with the most lucrative coca product of all when he substituted sugar for wine and created the first recipes for Coca-Cola. He sold his drug-spiked beverage as ‘the temperance drink’. Coca was eventually dropped from the product and lovers of its stimulation turned to the refined alkaloid – Sigmund Freud was an early aficionado. But coca’s antisocial traits were seriously unleashed only in the late twentieth century, when its addictive qualities were amplified by smoking the pure alkaloid in crack.
  


  
    British botanists meanwhile had gone to the jungles of the New World in search of their own, less mind-altering elixirs. Reputedly, the first pineapple to be raised in Europe was grown in southwest London and fed to King Charles II, who posed with it for an official portrait. A decade later, in 1689, the Duke of Albemarle’s personal physician, Hans Sloane, brought back a huge collection of forest goods from Jamaica. His baggage included eight hundred plants, among them cocoa, a 7-foot-long yellow snake from the forests and the embalmed remains of his recently deceased employer, who had been governor of the island.
  


  
    Having seen Jamaicans prepare a drinking chocolate from cocoa, honey and pepper, Sloane came up with the idea of mixing it with milk and sold it in Britain with the slogan ‘Sir Hans Sloane’s Milk Chocolate... for its lightness on the stomach and its great use in all consumptive cases’. The chocolate drink sold handsomely, though the snake fared less well. It was shot by the Duchess of Albemarle after it escaped the confines of a large pot. Sloane – who succeeded Sir Isaac Newton as President of the Royal Society and gave his name to a famous square in Chelsea – later accumulated numerous other collections of plants and curiosities from around the world, from opium and cannabis to Chinese rhubarb and insects of every kind. His treasure trove eventually became the basis for the British Museum collection.
  


  
    ***
  


  
    Along with recreational drugs and minor stimulants like vanilla and chocolate, the tropical forests yielded many poisons that were new and alarming to Europeans. The first tentative explorations of the interior of Africa in the mid-nineteenth century yielded some that appeared almost magical and devilish to their collectors. The use of ordeal poisons by African witch-doctors particularly inflamed the passions. In 1846, a British Army doctor called William Daniell, who was travelling among the Efik people in West Africa, came across a creeper that produced a fruit known as the Calabar bean, containing the poison physostigmine. Daniell later described how it was used to establish the guilt or innocence of a person accused of some crime. ‘The condemned person, after swallowing a certain potion of the liquid, is ordered to walk about until its effects become palpable. If, however, after the lapse of a definite period, the accused should be fortunate as to throw the poison from off his stomach, he is considered innocent and allowed to depart unmolested.’ If he died, of course, he could be presumed guilty.
  


  
    In Madagascar, the French came across many villages that conducted similar gruesome trials using the bean of the Tanghinia venenifera vine, the so-called ‘ordeal tree’. The French were so appalled by the resultant suffering that they ordered the destruction of all Tanghinia trees on the island, though without great success. While their horror at the cruelty was well placed, their disbelief at its role in establishing guilt could be wide of the mark, for this approach to criminal justice is not as mad as it seems. Most ordeal poisons were chosen because they do not kill if the accused person takes them quickly enough and vomits them up – as might happen with someone confident of both their innocence and the powers of the potion as a truth drug. But anyone feeling guilty, who might sip slowly in the hope of a lucky escape, would probably not throw up and would surely die.
  


  
    Very slowly, too, doctors and apothecaries in Europe began to consider the wisdom of ancient potions for curing diseases. Doyens of London’s Royal Society in the seventeenth century began to believe that native botanical treatments for diseases like fever were sometimes preferable to conventional European treatments, which generally comprised bleeding, purging and the imposition of leeches. Tree barks from the forested foothills of the Andes were in use from the 1630s as a treatment for malaria, and soon after, Sloane popularized ‘bamboo tarr’, an ointment from the West African forest, to treat gout and rheumatism. Thus the lands of diseases and fever became also the land where the cures were to be found.
  


  
    
  


  
    CURARE
  


  
    
      Curare is one of the most potent and famous jungle poisons. The French scientist-adventurer Charles Marie de la Condamine first spotted it in use among Amazon Indians in the mid-eighteenth century. It was investigated further, half a century later, by the German naturalist Alexander von Humboldt and his French colleague Aimé-Jacques-Alexandre Bonpland. The latter pair were the first to realize that it is in fact a mixture of chemicals prepared from the deadly bark of several trees, with snake venom and poisonous ants sometimes added for extra potency. The mixture is then boiled for two days, strained and evaporated to produce a thick paste.
    


    
      The best curare makers have always sold their potions to neighbouring tribes, who hunt with curare-tipped arrows or blowguns made of bamboo. Curare causes death by paralysing muscles until the animal stops breathing. (This was discovered in the 1820s by British adventurer Charles Waterton, when he poisoned an ass with curare then revived the ‘corpse’ by ventilating its lungs with a pair of bellows.) Frogs die in a few seconds, allowing curare preparers to test their potions by counting how many hops a poisoned frog can make before it drops dead. Birds die in a couple of minutes, but a big tapir might take twenty minutes to die. The great advantage of curare is that it poisons only the blood, so eating the meat is safe.
    

  


  
    
  


  
    GIANTS OF THE JUNGLE
  


  
    By the late eighteenth century, Alexander von Humboldt had dismissed the longings for an El Dorado to emerge from the undergrowth as part of ‘the poetic imagination of mankind’. He took the simple step of going to the places where earlier adventurers had claimed to find the city of gold and the golden lake beside it. He found that the great lake was a mere cataract and the city did not exist at all. ‘The illusion entertained for nearly two hundred years, which in the last Spanish expedition in 1775 cost several hundred lives, has finally terminated by enriching geography with some few results,’ he concluded.
  


  
    Humboldt’s El Dorado was the wildlife. As he embarked on a five-year voyage to the Americas in 1799, he wrote of his vision of the tropical rainforest as ‘an inexhaustible treasure trove’ of nature. And he was not disappointed. His records report: ‘animals of different nature succeed one another. Alligators appeared on banks, motionless, with their mouths open, while by them and near them capybaras, the large web-footed rodents that swim like dogs and feed on roots, appeared in bewildering herds, even lying among the alligators, seeming to know that these repulsive reptiles do not attack on land. Tapirs broke through the tall grass and slipped down to the river to drink.’ It was, he reported to his native pilot, ‘just like paradise’.
  


  
    Later, he mused on how ‘every object declares the grandeur of the power, the tenderness of nature, from the boa constrictor which can swallow a horse, down to the hummingbird balancing itself on a chalice of a flower’, and how ‘this aspect of animated nature, in which man is nothing, has something in it strange and sad’. During that ground-breaking trip to Peru, Ecuador, Colombia, Venezuela and Mexico, Humboldt and his French botanical companion Aimé-Jacques-Alexandre Bonpland collected some sixty thousand plant specimens, documenting the increasing evidence that the rainforests contain the most bewildering variety of plants and animals on Earth.
  


  
    Bonpland, a surgeon who later spent ten years in a Paraguayan dungeon on charges of spying, may have done most of the collecting, but Humboldt had the grand vision. He produced one of the earliest and best manifestos for the emerging field of natural sciences when he wrote that ‘the aims I strive for are an understanding of nature as a whole, proof of the working together of all the forces of nature’. And his eventual seven-volume, 3,700-page report on his journey inspired generations of future botanical explorers.
  


  
    Bonpland and Humboldt produced the first accurate account of how to prepare the poison curare, which had first been spotted in use by Charles Marie de la Condamine half a century before. The two also discovered the electricity in the electric eel, and a rather tasty nut, later christened the Brazil nut. They set a world altitude record while climbing the Andean Chimborazo mountain, discovered the Humboldt ocean current off Peru and sailed up the Orinoco, where they discovered a geographical marvel unnoticed by previous explorers – a natural canal between the headwaters of the Orinoco and the Amazon, where water would sometimes flow in one direction and sometimes in the other. They were, on the whole, less impressed with the people of the Amazon: Humboldt wrote how ‘human nature is not seen here arrayed in that gentle simplicity of which poets in every language have drawn such enchanting pictures... these natives of the soil... their bodies covered with earth and grease, and their eyes stupidly fixed for whole hours on the drink they are preparing, far from being the original type of our species, are a degenerate race, the feeble remains of nations which after being long scattered in the forests, have been again immersed in barbarism’ – a prescient remark, as we shall see.
  


  
    For Humboldt, the jungle was not an impediment to his journey; it was his journey – and much the same could be said for Charles Darwin, Humboldt’s greatest and most important disciple, who made his own round-the-world voyage aboard the Beagle just thirty years later. During his long, worldwide scientific expedition, Darwin spoke in strongly felt terms when he first saw the Brazilian rainforest. His journal one day in 1832 reports: ‘Here I first saw a tropical forest in all its sublime grandeur... nothing but the reality can give any idea how wonderful, how magnificent the scene is... Delight itself is a weak term to express the dealings of a naturalist who, for the first time, has wandered by himself into a Brazilian rainforest.’ It was, he wrote, ‘one great, wild untidy, luxuriant hothouse’.
  


  
    ***
  


  
    But this moment of pure delight and pure science was not to last. The British Empire, and the empires of the other European powers, were an increasingly important political and economic force, and the potions and botanical curiosities of the early years of exploration were destined to become increasingly valuable global commodities. The world was approaching its first era of economic globalization.
  


  
    Thus Kew Gardens in London, which began in the eighteenth century as a simple royal pleasure garden, was transformed first into a scientific hothouse and then into the heart of a concerted, British imperial botanical endeavour. Plants gathered by gardeners and bureaucrats, chancers and traders, from every obscure part of the world were systematically collected and assessed for their commercial importance. Many of them were then distributed across the planet, through a growing network of imperial botanical gardens.
  


  
    Kew’s director for many years at the end of the eighteenth and the beginning of the nineteenth centuries was Joseph Banks. He was a trained botanist who had accompanied Captain Cook on his first voyage to the Pacific. Later, according to one senior official at the Colonial Office in Whitehall, he became ‘the staunchest imperialist of the day’. He was a Privy Councillor, a trusted member of the inner circle of government and a founder member, in 1788, of the splendidly named Association for Promoting the Discovery of the Interior Parts of Africa. Early on, like many before him, Banks also showed a great interest in gold, believing that great hoards lay undiscovered in the jungle. ‘Gold is found abundantly in all the torrents which fall into the Niger,’ he wrote to parliamentarians in 1799 when proposing an imperial foray into West Africa. But as the years passed, he came to see the real treasure in the African forests as botanical and Kew as ‘a great botanical exchange house for the empire’.
  


  
    By the mid-nineteenth century, Kew had collected the best Manila and Havana tobacco, sent West African oil palm to India, Jamaica and Australia, sent the macadamia nut from Queensland to the West Indies, South Africa and Singapore, and distributed the pineapple and the eucalyptus tree across the globe. In 1844, William Purdie, one of Kew’s gardeners, went to the Colombian jungle to find the ivory-nut palm, which wood-turners used for canes and umbrellas and as a substitute for ivory in billiard balls, buttons and chessmen. When a quarter of a million acres of coffee plants in Ceylon were devastated by leaf rust in 1873, Kew sent Liberian coffee culled from West Africa.
  


  
    For the British, the greatest discovery among the forest plants came from the Far East in the form of tea. Camellia sinensis is native to the rainforests of northern Thailand, eastern Burma, northern Vietnam and the Yunan province of northern China. It was, of course, a precious commodity for the Chinese for thousands of years before British botanists discovered its mildly stimulating qualities. The British East India Company first shipped tea home in the early seventeenth century, but it was more than two hundred years later that tea plantations were set up in India and Ceylon to assuage the nation’s growing thirst for the brew. By then its association with the rainforest was but a distant memory.
  


  
    ***
  


  
    Darwin spent little time in the jungle: his greatest exploits were on small islands, such as those of the Galapagos, off Ecuador, whose small collections of unique species opened his eyes to the driving forces of evolution. But Victorian England produced three other giants of botanic jungle exploration: Alfred Russel Wallace, Henry Bates and Richard Spruce, who knew each other and corresponded regularly from their various jungle vantage points across the tropics. Occasionally these young men met, travelled together and parted crossly. All were corresponding, too, with Darwin, who was several years older and already a revered figure, living in an old parsonage in Kent – the tranquil garden county of England. There he nursed great ideas, but also a mysterious debilitating disease that had afflicted him since his own greatest journey.
  


  
    Richard Spruce was a sickly, TB-suffering maths teacher who had an early obsession with the mosses and their close relatives, the liverworts, in his native Yorkshire. He arrived in South America in 1849 at the age of 32, intent on exploring the Amazon ‘before it is too late’ – meaning too late for him and his feeble physiology, rather than the forest. But he proved more durable than expected and spent the next eight years in the forest on one of the greatest botanical journeys of all time.
  


  
    Spruce collected ferns, mosses, lichens and liverworts, some of which have never been seen since. Living off the land, making camp and carefully packing and labelling his specimens every night, he explored the swamplands of the Amazon’s northern branch, the Rio Negro, many of which are still largely uncharted to this day.
  


  
    Spruce then headed upstream into the forest regions of Peru and Ecuador, and altogether travelled ten thousand miles on the rivers of the Amazon basin, defying crocodiles, malaria and head-hunters. He survived constant fever, a near-drowning, starvation and two murder plots, during one of which he heard assassins devising ways to dispose of his body. Along the way, he collected thirty thousand botanical specimens, including seven thousand flowering plants new to science, and gathered the most complete collection of mosses in the world. All of these were eventually delivered – usually for a price – to European centres such as Kew. He needed to keep sending in bulk as he had no other income and received just two pounds per hundred specimens.
  


  
    While never using his discoveries as a springboard for great theorizing about evolution, as Wallace and Darwin did, Spruce drew his own conclusions from his journeys. Rainforest species had ‘a tendency to gigantism’, he noted. ‘Nearly every natural order of plants has here trees among its representatives. Here are grasses of forty, sixty or more feet in height [he had in mind bamboo and palms]... Instead of periwinkles we have here handsome trees exuding a milk which is sometimes salutiferous, sometimes a deadly poison.’ There were ‘violets the size of apple trees’, bird-eating spiders, goliath beetles and giant snails, 8-inch slugs, 11-inch millipedes, butterflies with 7-inch wingspans and moths that can reach 12 inches across.
  


  
    Spruce saw the value of local knowledge better than most and learned twenty-one different local dialects in his efforts to find out how the tribes used the plants – laying the basis for the modern science of ethno-botany. He collected foods from the forest and arrow poisons; he reported how the Indians made caffeine drinks from the seeds of vines mixed with cassava flour; and in southern Venezuela he reported that the Waika people mixed a paste made from the guarana berry with water and drank it ‘first thing in the morning, on quitting their hammocks, and consider [it] a preservative against the malignant billious fevers which are the scourge of the region’.
  


  
    Spruce was also on the trail of potent hallucinogenic snuffs such as yopo, which the Waika made by grinding the seeds of a leguminous plant called Anadenanthera peregrine. The powder made them twitch and tremble, apparently drunk, for around five minutes before they became ‘drowsy while the devil, in their dreams, shows them all the vanities and corruptions he wishes them to see’. For taking the snuff, he recorded, ‘they use an apparatus made of the leg bones of herons put together in the shape of the letter Y, the lower tube being inserted in the snuff box and the knobs in the nostrils’. Spruce also produced the first reports of perhaps the most violent hallucinogen of all, the ayahuasca or ‘vine of the soul’. Soon after drinking a liquid made by boiling the vine bark, Indians saw ‘beautiful lakes, woods laden with fruit, birds of brilliant plumage’ and sometimes jaguars, and giant snakes that wrapped them in their coils, before paradise turned to panic as they ‘turned deadly pale, trembling in every limb, bursting into perspiration and seeming possessed with reckless fury’.
  


  
    Spruce sent back to Kew’s then director, Sir William Hooker, cultural artefacts such as devil dresses made of fibre from fig and Brazil-nut trees and worn at funerals; trumpets made from palm trees; and the snuff-taking apparatus of the Waika people. Like his contemporaries Humboldt, Darwin, Wallace and the rest, he saw the economic potential of scientific exploration in the tropics. ‘How often have I regretted that England did not possess the Amazon valley instead of India,’ Spruce once said. ‘If that booby [King] James had persevered in supplying Raleigh with ships, money and men until he had formed a permanent establishment, I have no doubt that the whole continent would have been at this moment in the hands of the English race.’
  


  
    But the reclusive Spruce was never part of the scientific establishment and never on first-name terms with civil servants and ministers. He had to make do in his retirement with a pension of one hundred pounds a year – and then only after a fight by Hooker to obtain it from Whitehall. Nor was he, at the last, a true botanical imperialist. He loved the rainforest and its inhabitants for themselves, and after travelling back and forth across the Amazon jungle, his greatest love remained the entirely uncommercial and uncharismatic liverworts. In a letter home from the Amazon, he wrote that ‘it is true that [liverworts] have hardly as yet yielded any substance to man capable of stupefying him or of forcing his stomach to empty its contents, nor are they good for food; but if man cannot torture them to his uses or abuses, they are infinitely useful where God has placed them; and they are, at the least, useful to, and beautiful in, themselves – surely the primary motive for every individual existence.’
  


  
    ***
  


  
    
  


  
    THE SPICE ISLANDS
  


  
    
      Kew was not alone in scouring the globe for potentially profitable plants – nor the first. The Portuguese and later the Dutch had long since staked out the East Indies, and especially the Moluccas islands between the Philippines and New Guinea. There, on the forested slopes of volcanoes, they found the clove and nutmeg trees that gave these islands their popular name of the ‘spice islands’. Both clove and nutmeg preserved meat in the days before refrigeration and helped to disguise the bad taste if the meat did start to go off. The Dutch found that the nutmeg tree, which grows to 20 metres high, also provides mace from the casing that surrounds the nutmeg seed. And they learned from the Chinese how cloves could be a cure, or at any rate a disguise, for bad breath.
    


    
      As early as 1512, while the Spaniards were chasing gold in the Americas, the Portuguese had seized some of the Moluccas islands and taken over the spice trade to Europe. It is said that when Ferdinand Magellan’s ship reached home in 1522 after completing the first circumnavigation of the world, the entire cost of the three-year trip was recouped by selling the cloves it brought home. But it was the Dutch who turned the spice trade into a huge business, after capturing Portuguese forts on the islands a century later. At the height of the trade these spices were, literally, worth more than their weight in gold on the docks in Amsterdam.
    


    
      By the late seventeenth century, Dutch botanists were busy collaborating with local plant collectors and doctors in Asia to identify useful plant medicines. Hendrik van Reede of the Dutch East India Company produced a mammoth work called Hortus Indicus Malabaricus on southern India, and inspired Georgius Rumphius to do the same for the Indonesian island of Amboina. Back home in Amsterdam they sold plants for the preparation of remedies and they lectured doctors on them. And of course, exotic animals came too: the first elephant showed up in Amsterdam in 1679 at the request of William III of Orange, who was assembling a ‘cabinet of curiosities’.
    


    
      The Dutch traders built up the mystique of their cargoes, partly to maintain prices. But in the process they greatly increased the public’s wonder at the miraculous nature of both the Far East and the jungle world of the tropics. Cinnamon, the Dutch traders claimed, would grow only in the centre of a mysterious jungle lake, guarded by great eagles and dragons. The Dutch monopoly on trade to the spice islands was finally broken by the French. In 1753, Pierre Poivre, the governor of the French-run Indian Ocean island of Mauritius, dropped by to see the plantations, secretly bagged some cuttings of cloves, nutmeg and cinnamon, and started his own plantations back home. The descendants of the pilfered clove cuttings eventually ended up on the island of Zanzibar, which became the largest producer of cloves on Earth.
    

  


  
    
  


  
    Spruce had much in common with his two fellow ‘greats’ of Victorian botanical jungle exploration: Wallace and Bates. All three were uncommonly shy, hiding in the jungle, perhaps, from both society and women; and they did not go in for the histrionics indulged in by many of the more bombastic and self-aggrandizing African jungle explorers who were to follow them. As Tim Severin in his Spice Islands Voyage in Search of Wallace put it, Wallace ‘did not go forward, rifle in one hand, Bible in the other, at the head of a long line of porters, on the lookout for big game or souls to save’. While Livingstone and Henry Morton Stanley were taking huge expeditions across Africa, naming waterfalls and great lakes after their monarch, Wallace and Spruce usually travelled quietly and alone, with no firearm larger than a shotgun and winning the recognition and support of the natives (Wallace is famous and revered in Indonesia to this day, Severin reports). Wallace never played up the danger of his travels, which he claimed were no more dangerous than walking the streets of London.
  


  
    Both, moreover, were without independent means and lived by selling their forest specimens. They were, by necessity, probably the first professional naturalists. Wallace was the son of an impoverished lawyer from the Welsh borders. At fourteen, he became a builder’s apprentice and later a trainee land surveyor, drawing property boundaries as the common lands were privatized. By now a convinced socialist, Wallace described this creeping privatization of the land as ‘legalised robbery of the poor’. In his early twenties, and out of a job, he took a post as an usher in a private school in Leicester, where he found time to read and chanced on books by Darwin and Humboldt. Here too, while browsing the natural history shelves in the city library, he by chance met a soul mate, Henry Bates.
  


  
    Both men were ardent entomologists in their mid-twenties. Neither had backgrounds of privilege or education, but both yearned for the jungle. Within months, the two young men had concocted a plan to scrape up some cash and head for the Amazon. They left in 1848, planning to finance the trip by sending specimens back home. Wallace also vouchsafed that he would use his journey to provide data ‘towards solving the problem of the origin of species’, which was increasingly troubling the world of science. The pair docked at Belem and headed inland, sailing up to the town of Santarem, where they began work collecting plants. After two years, they tired of each other’s company and parted – ‘finding it more convenient to explore separate districts and collect independently’, as Bates carefully put it.
  


  
    Bates stayed at Santarem, and eventually spent eight years in the Amazon, diligently collecting samples of plants and insects, before he succumbed to a bad bout of malaria and headed home with fifteen thousand species, an astonishing eight thousand of them new to science. His journals are full of detailed descriptions of toucans and macaws, butterflies and giant spiders, piranhas and anacondas, sloths and army ants, manatees and marmosets. He documented cannibalism and a strange Indian custom of burying the dead, trussed up in jars beneath their huts. He described traditions of strange jungle creatures like a Bigfoot, equipped with backward-pointing feet to confuse trackers, a mythical river serpent called Mai d’Agua and dolphins that, mermaid-like, took the shape of beautiful women and lured men to their doom. But Bates was clear-eyed about the people and communities he met: he neither romanticized nor demonized. Take this from a visit to a remote settlement of Mura Indians in 1854: it was, he said, ‘a miserable little settlement. The place consisted of about twenty slightly built mud hovels and had a most forlorn appearance, notwithstanding the luxuriant forest in its rear.’
  


  
    During this time, Bates’s extraordinary powers of observation brought some of the earliest insights into the complexities of rainforest ecology. He saw how extraordinarily the lives of individual species were connected, and how they must have evolved to fill their own niches in their lush world. His greatest discovery was how some insects have evolved to mimic one another. He noticed, through what must have been exquisitely painstaking observation, that one species of butterfly with highly distinctive colouring was in fact two species. One grew from a caterpillar that spent its days absorbing chemicals from a particular vine that made it toxic to birds; the other did not, and was perfectly edible. But the birds of the forest, unable to distinguish between them, left both alone for fear of eating the toxic one. Bates concluded that the second butterfly had evolved to find safety by mimicking the appearance of the toxic butterfly. He called the discovery ‘a most beautiful proof of natural selection’, and Darwin hailed it as a research triumph.
  


  
    Wallace meanwhile, having left Bates behind to his butterflies, went west, up the greatest Amazon tributary of them all – the Rio Negro. There he recorded the now-famous ‘cock of the rock’, a bright orange pigeon-like bird with a pronounced crest. After four years in the Amazon, he returned to Santarem, where he met the newly arrived Spruce. The meeting amounted to a botanical equivalent of the famous encounter between Livingstone and Stanley; but it quickly turned tragic. Spruce had come out with Wallace’s younger brother, Herbert, who promptly died of yellow fever. Wallace, himself racked with fever, returned to London but, on the way home, his ship caught fire and sank and all his specimens and notes were lost. Undeterred, he wrote up his notes from memory and, in 1854, started afresh, this time heading for Malaya and all points east. There he stayed for eight years, visiting virtually every inhabited island in the East Indies.
  


  
    ***
  


  
    ‘I was in a new world,’ Wallace wrote on his arrival in the east. ‘Few European feet had ever trodden the shores I gazed upon; its plants and animals and men were alike almost unknown, and I could not help speculating on what my wanderings there might bring to light.’ They brought to light a lot: while various Portuguese and Dutch feet had trodden these beaches over the years, their interest had been largely confined to a few commercial spice crops. Wallace had a much broader canvas and was soon shipping home bird skins, butterflies, beetles and much else from the East Indies. (He sent regular shipments this time, to avoid a repeat of the Amazon disaster.) He was the first Briton to see birds of paradise in the wild, the first white man to see the elaborate courtship displays of the males, and the first to bring live birds of paradise back to Europe. He collected 127,000 specimens and made a series of fundamental discoveries about biology and geography that formed the basis for his book The Malay Archipelago, one of the greatest ever works of natural history.
  


  
    Wallace also set to thinking here about the conundrum behind the origin of species. Many scientists of the day were aware that the species of the planet probably changed and may well have evolved one from another, but nobody could work out quite how, and many baulked at the suggestion that humans, too, might be part of this process. Darwin had been brooding on the idea for years; the slow pace of his progress was partly due to his fears about the explosive impact of his revolutionary ideas, and partly to a painful tropical disease from which he had suffered since his time on the Beagle, and which left him frequently lethargic. (It was probably Chagas’ Disease, a form of sleeping sickness picked up from insect-borne parasites in the Brazilian forest, though it had affected Darwin so much that many thought his condition psychosomatic.)
  


  
    Wallace knew that Darwin had been worrying away at the problem for years, but without much published result. The two men corresponded from time to time, though more about Wallace’s finds than any grand theories. But in early 1858, somewhere in the Moluccas islands, Wallace had what amounted to a Eureka moment during a bout of malarial fever. When the fever subsided, he wrote up his insight in a four-thousand-word article called ‘On the Tendency of Varieties to Depart Indefinitely from the Original Type’, and sent it off by packet ship to his friend. Darwin was astounded both by the fact that Wallace had reached similar conclusions on natural selection to those that he was painfully developing, and at the vigour and clarity with which the younger man had set them down.
  


  
    Wallace’s ideas about evolution were in fact subtly different from those of Darwin. While Darwin argued that it was the cut-throat competition between individuals that ensured the ‘survival of the fittest’, Wallace saw fitness more in environmental terms: species survived or failed according to their ability to fit into their environment, he said. It could have been war between them, but instead the mutual friends agreed to compile a joint paper, which was presented on their behalf at the Linnean Society in London in 1858. Neither attended: Darwin was laid up with his usual trouble while Wallace was still in the east.
  


  
    While Darwin was ever afterwards punctilious in acknowledging Wallace’s role in the theory, he was nonetheless galvanized into action by Wallace’s paper and worked night and day to get his full version – a very long work entitled The Origin of Species – published before Wallace could produce any rival. Darwin’s work was already a best-seller before Wallace stepped on to dry land in Portsmouth in 1862 with two birds of paradise and a final collection of specimens. With the joint presentation to the Linnean Society soon forgotten by all but a few scientists, Darwin’s best-seller ensured that he was seen as the author of the idea. He swiftly became one of the most famous and controversial people of his day, lauded but also reviled as ‘the devil’s chaplain’ and worse.
  


  
    Wallace never complained at being eclipsed, telling Darwin that ‘I shall always maintain that the idea was yours’. He probably never wanted the limelight and by now was as much interested in spiritualism as he was in evolution. Darwin was laid to rest in 1882 in Westminster Abbey after what amounted to a state funeral, but before he died he wangled the penurious Wallace a small pension. Wallace lived to enjoy it, pottering in his Dorset garden for another thirty years.
  


  
    
  


  
    THE WALLACE LINE
  


  
    
      Wallace’s journeys among the islands of the East Indies brought one final great discovery that opened up a debate that continues to this day on the high diversity of species in the rainforests. He noticed a hitherto hidden biological divide in the archipelago in which, as he put it, ‘one half shall truly belong to Asia, and the other shall no less certainly be allied to Australia’. The divide was very precise, following a line between the islands of Bali and Lombok. This divide is geographically minute – the two islands are separated by a channel just 25 kilometres across – but biologically it was and remains immense. In Bali, Wallace found Asian birds such as weaverbirds and wagtail thrushes and white-plumed starlings. None turned up in Lombok, where the forests were full of honeysuckers and pigeons and turkeys. Equally he saw a divide among the animals. In Borneo, on the Asian side, there were monkeys and large cats and wolves and bears and hyenas and elephants. But in Celebes, New Guinea and all points east there were none of these. Instead, they had the marsupial kangaroos and wombats and the platypus that are, unmistakably, Australian.
    


    
      Between them, invisibly, was what we now know to be a fault line in the great continental plates. In times past, these two zones were far apart. Wallace did not know this, but he saw clearly that life evolved independently, for the most part, on each side of the divide. Today we know that divide as the Wallace Line.
    


    
      The Wallace Line is not the only hidden fracture in the world’s web of life. Just as remarkable is that between the African mainland and the island of Madagascar. The latter, as we now know, broke away to form an island some 70 million years ago and subsequently evolved its own rainforest ecology. As a result, it has a higher proportion of species unique to the island than any remotely comparable area on Earth. When French naturalist Philibert Commerson visited the island in 1771, he called it ‘the naturalists’ promised land. Nature seems to have retreated there into a private sanctuary, where she could work on different models from any she has used elsewhere. You meet bizarre and marvellous forms at every step.’
    


    
      Commerson found a ‘spiny forest’ occupied by dense thickets of green spikes armed with giant thorns, quite like cactuses in appearance but genetically entirely different. There was a huge range of lemurs, a whole class of animals found nowhere else but here, ranging from mouse-sized animals to evidence of gorilla-sized lemurs that existed in prehistoric times. Many species survive on the island mainly because there are no large predators like lions or tigers. Madagascar is the home, too, of the chameleon and the rosy periwinkle. This small flowering plant, traditionally used all round the Indian Ocean as an infusion to ward off diabetes, became the subject of a pharmacological gold rush in the 1960s after scientists discovered that it contained alkaloids that arrest both Hodgkin’s Disease and childhood leukaemia.
    

  


  
    
  


  
    DARWIN’S LAST LAUGH
  


  
    
      Even at his death, Darwin’s ideas of natural selection remained controversial. For many sceptics, the confirmation of his theories came only with the strange story of the comet orchid, a native of Madagascar. The orchid produces white waxy flowers that attract pollinating insects with a fragrance that is specially seductive after dark; but any insect alighting on the flower in the forest night will have great trouble finding its nectar, because it is hidden deep inside a narrow tube roughly 30 centimetres long. This curious plant was first discovered by Aubert du Petit-Thouars, a French aristocrat and botanist who narrowly escaped the guillotine during the French Revolution and spent years travelling Africa before daring to return home. It was another fifty years before the first comet orchid was coaxed into flowering in Europe, in 1857, and a further five years before its notoriety reached the attention of Darwin at his home-cum-laboratory in Kent.
    


    
      For Petit-Thouars, the plant was little more than a curiosity. For Darwin, it raised a fundamental question: what kind of insect could suck the nectar from such a flower? He experimented in his greenhouse, using bristles and needles and glass rods, but the answer was clear enough to him. For this orchid to be pollinated, it required an insect with an extremely long proboscis, many times the length of its body. Darwin predicted that one day such an insect would be found. He was laughed at by many of his peers for what seemed an outrageous suggestion. Whoever heard of a moth with a tongue as long as that of an elephant? And yet, another forty years later, in the depths of the Madagascan jungle, a subspecies of the Morgan’s sphinx moth was discovered with just such a tongue – and it pollinated the comet orchid. Darwin was long dead by then, but he surely had the last laugh.
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