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Close your eyes, prick your ears, and from the softest sound to the wildest noise, from the simplest tone to the highest harmony, from the most violent, passionate scream to the gentlest words of sweet reason, it is by Nature who speaks, revealing her being, her power, her life, and her relatedness so that a blind person, to whom the infinitely visible world is denied, can grasp an infinite vitality in what can be heard.

Johann Wolfgang von Goethe
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Author’s Note

Alexander von Humboldt’s books have been published in many languages. When quoting from his books directly, I have compared the original German (where applicable) and contemporary English editions. Where newer English editions have been available, I have checked those against the older translations and where I felt that the newer edition provided a better translation, I have chosen that version (details are in the endnotes). Sometimes neither translation captured Humboldt’s prose, or whole sentences were missing – in which case I have taken the liberty of providing a new translation. When other protagonists referred to Humboldt’s work, I have used the editions that they were reading. Charles Darwin, for example, read Humboldt’s Personal Narrative that was published in Britain between 1814 and 1829 (translated by Helen Maria Williams), while John Muir read the 1896 edition (translated by E.C. Otte and H.G. Bohn).





Foreword

WHEN HE DIED in 1859, Alexander von Humboldt was one of the most well-known people in the western world. Tens of thousands of mourners – including politicians, diplomats, soldiers, professors, artists, poets, actors and writers – lined the streets of Berlin to witness one of the grandest funerals ever held in the city. Yet, despite his fame and the fact that his ideas had fundamentally reshaped modern conceptions of the living world, by the late twentieth century Humboldt had largely drifted into obscurity. This was in part due to anglophone anti-German sentiment generated by two world wars, and in part due to a hardening of disciplinary specialisation which made it increasingly difficult to accommodate such a holistic, polymathic thinker. The Invention of Nature has helped reintroduce the work of Humboldt to modern audiences, and brilliantly illuminates the importance of his ideas in our times of crisis and transformation.

In one sense, it’s impossible to forget Humboldt. I feel this keenly in my work as an ecologist. The sciences that I practise, indeed the very word ‘ecology’, emerge from Humboldt’s passionate conviction that ‘no single fact can be considered in isolation’. The word ‘ecology’ has its roots in the Greek word oikos, meaning ‘home’ or ‘household’, or ‘dwelling place’. The study of ecology deals with the relationships between organisms and their surroundings: both the places where they live and the thicket of relationships that sustains them. For the many traditional and indigenous knowledge systems which have long understood life to be a relational phenomenon and the planet to be a living, fundamentally interconnected entity, Humboldt’s emphasis on relationship might not have come as news. But in introducing to the modern sciences the concept of a web of life, Humboldt defined a concept of nature that today is so ubiquitous it’s easy to take its existence for granted.

I study relationships between plants and the symbiotic fungi that live in and around their roots. These mycorrhizal fungi form living, sensing networks that help regulate ecosystems and the Earth’s nutrient cycles. In 1845, Humboldt described the ‘living whole’ of the natural world using the metaphor of a ‘net-like, entangled fabric’. From my perspective, mycorrhizal fungi make the net and fabric real. But as Humboldt so clearly understood, and as the tools of modern biology continue to demonstrate, the story of all life is one of wild intimacies and relationships. Our bodies, like those of all other organisms and the ecosystems we inhabit, are dwelling places for vast communities of microbes, the significance of which is only now coming to light. In fact, all organisms must constantly find ways to live alongside – or inside – one another.

Many of Humboldt’s ideas and methods are so familiar that they have become parts of the air my colleagues and I breathe. Human-induced climate change, a fact that shapes nearly all environmental science in the twenty-first century, was first described by Humboldt. The comparative methods that underlie so many modern sciences – in which geographically distant sites are contrasted with each other – are vital to our understanding of the planet today, yet they were radical when Humboldt first developed them in the late eighteenth century. In the course of my own research, few days go by on which I don’t think about the ways location, altitude and climate shape biological communities around the globe, a phenomenon first described by Humboldt. And Humboldt’s pioneering study of the destabilising effects of colonial extraction has become ever more relevant in the subsequent two centuries of ruinous exploitation of the planet’s life systems.

However, despite the many ways that Humboldt’s ideas have patterned modern understandings of the planet, the scientific tradition I was brought up within had forgotten many important aspects of his work. For Humboldt and his fellow German-speaking ‘idealists’, mind was a fundamental feature of reality itself, part of the warp and weft of the cosmos. Imagination – understood by Humboldt and his contemporaries as fundamental to the working of our minds, and distinct from simply making things up – was key to our ability to know anything at all, and so formed a vital part of any scientific research. In their view, our minds were part of nature, which meant that intuition, feeling and the arts formed an indispensable part of the business of learning about the world. Moreover, in a reaction against the reductive mechanistic philosophies of a rapidly industrialising, post-enlightenment Europe, Humboldt and his contemporaries thought of organisms not as machines, but as creative participants in a living world.

Over the course of much of my scientific education, I was taught that the non-human world is made up of self-replicating automata locked in robotic routines that maximise their chances of survival. I absorbed an ambient species narcissism that assumed humans are among the very few organisms able to have meaningful and feelingful experiences because of the complexity of our nervous systems. I learned to take for granted that our minds were the product of our elaborate brains, and that it would be ludicrous to think of mind as a fundamental part of reality at large. Imagination, far from being a critically important superpower without which our minds could not exist, usually went by the name of speculation and was treated with suspicion when it came too close to formal scientific activity. I grew up within a cultural echo chamber that selectively amplified human chatter and preoccupations, which helped maintain the illusion that the more-than-human lives unfolding around me constituted my ‘environment’: a backdrop to the dramas of human life. The departments of human life that dealt with feeling and intuition – such as poetry, and the arts in general – dealt with these dramas, and might have been culturally important, but didn’t have any role to play in asking scientific questions about the world ‘out there’.

Imagination, feeling and the arts might not have been given much emphasis in the polite biological society I was trained within. But it was in a large part due to Humboldt’s belief in the importance of imagination that he was able both to do the work he did and to communicate his findings and ideas so effectively, whether in conversations, lectures, letters or his bestselling books. In The Invention of Nature, Andrea Wulf gives us a wonderfully Humboldtian treatment of Humboldt, adopting an ecological, relational approach as she traces his influence across a swathe of intellectual and political history. Thomas Jefferson, Henry David Thoreau and John Muir were all influenced by Humboldt’s ideas. Simón Bolívar described Humboldt as having awakened South America ‘with his pen’ and, in his efforts to overthrow European colonial rule, used Humboldt’s work to help build the idea of Latin American identity. Humboldt’s writings not only inspired Charles Darwin to want to go on a voyage in the first place, but were a constant companion on his journey on the Beagle, shaped the narrative and observational style of his writing, and played a key role in the development of his theory of evolution by natural selection. Wulf’s approach shows how Humboldt’s remarkable ability to communicate stories and ideas inspired in others new ways of thinking, feeling and imagining. Moreover, her telling invites us to see – and feel – how Humboldt’s very understanding of imagination allowed him to engage the imaginations of so many others. In this process, she reminds us of the importance of our own imaginations in creating the conditions for new possibilities so urgently needed today.

In discovering Humboldt’s work I realised that I had been implicitly trained to pretend that I could sever my intelligence – which I instinctively understood to dwell in my head – from all my other faculties. But, of course, this is an impossible task: the bodies of academics don’t exist to transport their heads from meeting to meeting. Science isn’t an exercise in cold-blooded rationality. Scientists are, and have always been, emotional, creative, intuitive, whole human beings, asking questions about a world that was never made to be catalogued and systematised. Scientists have to interpret and communicate their insights, often ambiguous, uncertain and contradictory, using imaginative language composed of metaphor and analogy. The rigid disciplinary divisions between different sciences, and between the sciences and the arts in general, have erected all sorts of confusing boundaries that we stumble over, mistaking them for natural features of our minds. Humboldt’s ideas and Wulf’s visionary treatment of his work have helped me recover a sense of wholeness by reminding me how porous these boundaries actually are, and how much trouble we create for ourselves – and for the life systems we participate in – when we try to pretend otherwise.

It is not just the sciences that suffer from these problems. Many dominant philosophies, politics and economics remain grounded in a mechanistic and reductive individualism ill-suited to planetary co-existence. The troubles we face today are, in part, an expression of these outmoded and dysfunctional world-views. Our individualism shapes the way we form connections with each other and affects the distribution of resources and responsibilities. It is by imagining ourselves as separable from one another and the ecosystems that sustain us that we justify social and ecological devastation. If we believe the living world to consist of neatly separable individuals behaving according to reductive, mechanical logics, we’ll be more likely to treat it as such.

Despite the best efforts of the powerful to pretend that the social and economic systems that we live within are somehow natural or inevitable, there have always been many ways to know, many ways to understand our relationships with the living world, and many ways to organise our lives. If so many of the ideas of someone like Humboldt – a wealthy, powerful, well-connected, aristocratic European man who only a couple of centuries ago was one of the most famous humans ever to exist – could be forgotten so fast in non-academic anglophone circles, how many other potentially world-changing ideas and world-views are absent from current mainstream discourse?

As we look to the future of life on a damaged planet, imaginative and creative work is required to conceive of how things might be otherwise, and to renovate and replace the lethal narratives that most modern societies remain trapped within. In my view, the work and world-view of Humboldt and his brilliant philosophical and artistic contemporaries in late-eighteenth- and early-nineteenth-century Germany can help us in this challenge. As can the many indigenous and traditional cosmologies that have, for an unknowably long time, understood that life-forms exist inextricably within a shimmering fabric of intimate, reciprocal dependence.

Merlin Sheldrake, June 2025




Prologue

THEY WERE CRAWLING on hands and knees along a high narrow ridge that was in places only two inches wide. The path, if you could call it that, was layered with sand and loose stones that shifted whenever touched. Down to the left was a steep cliff encrusted with ice that glinted when the sun broke through the thick clouds. The view to the right, with a 1,000-foot drop, wasn’t much better. Here the dark, almost perpendicular walls were covered with rocks that protruded like knife blades.

Alexander von Humboldt and his three companions moved in single file, slowly inching forward. Without proper equipment or appropriate clothes, this was a dangerous climb. The icy wind had numbed their hands and feet, melted snow had soaked their thin shoes and ice crystals clung to their hair and beards. At 17,000 feet above sea level, they struggled to breathe in the thin air. As they proceeded, the jagged rocks shredded the soles of their shoes, and their feet began to bleed.

It was 23 June 1802, and they were climbing Chimborazo, a beautiful dome-shaped inactive volcano in the Andes that rose to almost 21,000 feet, some 100 miles to the south of Quito in today’s Ecuador. Chimborazo was then believed to be the highest mountain in the world. No wonder that their terrified porters had abandoned them at the snow line. The volcano’s peak was shrouded in thick fog but Humboldt had nonetheless pressed on.

For the previous three years, Alexander von Humboldt had been travelling through Latin America, penetrating deep into lands where few Europeans had ever gone before. Obsessed with scientific observation, the thirty-two-year-old had brought a vast array of the best instruments from Europe. For the ascent of Chimborazo, he had left most of the baggage behind, but had packed a barometer, a thermometer, a sextant, an artificial horizon and a so-called ‘cyanometer’ with which he could measure the ‘blueness’ of the sky. As they climbed, Humboldt fumbled out his instruments with numb fingers, setting them upon precariously narrow ledges to measure altitude, gravity and humidity. He meticulously listed any species encountered – here a butterfly, there a tiny flower. Everything was recorded in his notebook.

At 18,000 feet they saw a last scrap of lichen clinging to a boulder. After that all signs of organic life disappeared, because at that height there were no plants or insects. Even the condors that had accompanied their previous climbs were absent. As the fog whitewashed the air into an eerie empty space, Humboldt felt completely removed from the inhabited world. ‘It was,’ he said, ‘as if we were trapped inside an air balloon.’ Then, suddenly, the fog lifted, revealing Chimborazo’s snow-capped summit against the blue sky. A ‘magnificent sight’, was Humboldt’s first thought, but then he saw the huge crevasse in front of them – 65 feet wide and about 600 feet deep. But there was no other way to the top. When Humboldt measured their altitude at 19,413 feet, he discovered that they were barely 1,000 feet below the peak.

No one had ever come this high before, and no one had ever breathed such thin air. As he stood at the top of the world, looking down upon the mountain ranges folded beneath him, Humboldt began to see the world differently. He saw the earth as one great living organism where everything was connected, conceiving a bold new vision of nature that still influences the way that we understand the natural world. 
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Humboldt and his team climbing a volcano

Described by his contemporaries as the most famous man in the world after Napoleon, Humboldt was one of the most captivating and inspiring men of his time. Born in 1769 into a wealthy Prussian aristocratic family, he discarded a life of privilege to discover for himself how the world worked. As a young man he set out on a five-year exploration to Latin America, risking his life many times and returning with a new sense of the world. It was a journey that shaped his life and thinking, and that made him legendary across the globe. He lived in cities such as Paris and Berlin, but was equally at home on the most remote branches of the Orinoco River or in the Kazakh Steppe at Russia’s Mongolian border. During much of his long life, he was the nexus of the scientific world, writing some 50,000 letters and receiving at least double that number. Knowledge, Humboldt believed, had to be shared, exchanged and made available to everybody.

He was also a man of contradictions. He was a fierce critic of colonialism and supported the revolutions in Latin America, yet was chamberlain to two Prussian kings. He admired the United States for their concepts of liberty and equality but never stopped criticizing their failure to abolish slavery. He called himself ‘half an American’, but at the same time compared America to ‘a Cartesian vortex, carrying away and levelling everything to dull monotony’. He was confident, yet constantly yearned for approval. He was admired for his breadth of knowledge but also feared for his sharp tongue. Humboldt’s books were published in a dozen languages and were so popular that people bribed booksellers to be the first to receive copies, yet he died a poor man. He could be vain, but would also give his last money to a struggling young scientist. He packed his life with travels and incessant work. He always wanted to experience something new and, as he said, ideally, ‘three things at the same time’.

Humboldt was celebrated for his knowledge and scientific thinking, yet he was no cerebral scholar. Not content in his study or among books, he threw himself into physical exertion, pushing his body to its limits. He ventured deep into the mysterious world of the rainforest in Venezuela and crawled along narrow rock ledges at a precarious height in the Andes to see the flames inside an active volcano. Even as a sixty-year-old, he travelled more than 10,000 miles to the remotest corners of Russia, outpacing his younger companions.

Fascinated by scientific instruments, measurements and observations, he was driven by a sense of wonder as well. Of course nature had to be measured and analysed, but he also believed that a great part of our response to the natural world should be based on the senses and emotions. He wanted to excite a ‘love of nature’. At a time when other scientists were searching for universal laws, Humboldt wrote that nature had to be experienced through feelings.

Humboldt was unlike anybody else because he was able to remember even the smallest details for years: the shape of a leaf, the colour of soil, a temperature reading, the layering of a rock. This extraordinary memory allowed him to compare the observations he had made all over the world several decades or thousands of miles apart. Humboldt was able to ‘run through the chain of all phenomena in the world at the same time’, one colleague later said. Where others had to ransack their memories, Humboldt – ‘whose eyes are natural telescopes & microscopes’ as the American writer and poet Ralph Waldo Emerson said in admiration – had every morsel of knowledge and observation to hand at an instant.

As he stood on Chimborazo, exhausted by the climb, Humboldt absorbed the view. Here vegetation zones were stacked one on top of the other. In the valleys, he had passed through palms and humid bamboo forests where colourful orchids clung to the trees. Further up he had seen conifers, oaks, alders and shrub-like berberis similar to those he knew from European forests. Then had come alpine plants much like those he had collected in the mountains in Switzerland and lichens that reminded him of specimens from the Arctic Circle and Lapland. No one had looked at plants like this before. Humboldt saw them not through the narrow categories of classification but as types according to their location and climate. Here was a man who viewed nature as a global force with corresponding climate zones across continents: a radical concept at the time, and one that still colours our understanding of ecosystems.
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The distribution of plants in the Andes

Humboldt’s books, diaries and letters reveal a visionary, a thinker far ahead of his time. He invented isotherms – the lines of temperature and pressure that we see on today’s weather maps – and he also discovered the magnetic equator. He came up with the idea of vegetation and climate zones that snake across the globe. Most important, though, Humboldt revolutionized the way we see the natural world. He found connections everywhere. Nothing, not even the tiniest organism, was looked at on its own. ‘In this great chain of causes and effects,’ Humboldt said, ‘no single fact can be considered in isolation.’ With this insight, he invented the web of life, the concept of nature as we know it today.

When nature is perceived as a web, its vulnerability also becomes obvious. Everything hangs together. If one thread is pulled, the whole tapestry may unravel. After he saw the devastating environmental effects of colonial plantations at Lake Valencia in Venezuela in 1800, Humboldt became the first scientist to talk about harmful human-induced climate change. Deforestation there had made the land barren, water levels of the lake were falling and with the disappearance of brushwood torrential rains had washed away the soils on the surrounding mountain slopes. Humboldt was the first to explain the forest’s ability to enrich the atmosphere with moisture and its cooling effect, as well as its importance for water retention and protection against soil erosion. He warned that humans were meddling with the climate and that this could have an unforeseeable impact on ‘future generations’.

The Invention of Nature traces the invisible threads that connect us to this extraordinary man. Humboldt influenced many of the greatest thinkers, artists and scientists of his day. Thomas Jefferson called him ‘one of the greatest ornaments of the age’. Charles Darwin wrote that ‘nothing ever stimulated my zeal so much as reading Humboldt’s Personal Narrative,’ saying that he would not have boarded the Beagle, nor conceived of the Origin of Species, without Humboldt. William Wordsworth and Samuel Taylor Coleridge both incorporated Humboldt’s concept of nature into their poems. And America’s most revered nature writer, Henry David Thoreau, found in Humboldt’s books an answer to his dilemma on how to be a poet and a naturalist – Walden would have been a very different book without Humboldt. Simón Bolívar, the revolutionary who liberated South America from Spanish colonial rule, called Humboldt the ‘discoverer of the New World’ and Johann Wolfgang von Goethe, Germany’s greatest poet, declared that spending a few days with Humboldt was like ‘having lived several years’.

On 14 September 1869, one hundred years after his birth, Alexander von Humboldt’s centennial was celebrated across the world. There were parties in Europe, Africa and Australia as well as the Americas. In Melbourne and Adelaide people came together to listen to speeches in honour of Humboldt, as did groups in Buenos Aires and Mexico City. There were festivities in Moscow where Humboldt was called the ‘Shakespeare of sciences’, and in Alexandria in Egypt where guests partied under a sky illuminated with fireworks. The greatest commemorations were in the United States, where from San Francisco to Philadelphia, and from Chicago to Charleston, the nation saw street parades, sumptuous dinners and concerts. In Cleveland some 8,000 people took to the streets and in Syracuse another 15,000 joined a march that was more than a mile long. President Ulysses Grant attended the Humboldt celebrations in Pittsburgh together with 10,000 revellers who brought the city to a standstill.

In New York City the cobbled streets were lined with flags. City Hall was veiled in banners, and entire houses had vanished behind huge posters bearing Humboldt’s face. Even the ships sailing by, out on the Hudson River, were garlanded in colourful bunting. In the morning thousands of people followed ten music bands, marching from the Bowery and along Broadway to Central Park to honour a man ‘whose fame no nation can claim’ as the New York Times’s front page reported. By early afternoon, 25,000 onlookers had assembled in Central Park to listen to the speeches as a large bronze bust of Humboldt was unveiled. In the evening as darkness settled, a torchlight procession of 15,000 people set out along the streets, walking beneath colourful Chinese lanterns.

Let us imagine him, one speaker said, ‘as standing on the Andes’ with his mind soaring above all. Every speech across the world emphasized that Humboldt had seen an ‘inner correlation’ between all aspects of nature. In Boston, Emerson told the city’s grandees that Humboldt was ‘one of those wonders of the world’. His fame, the Daily News in London reported, was ‘in some sort bound up with the universe itself’. In Germany there were festivities in Cologne, Hamburg, Dresden, Frankfurt and many other cities. The greatest German celebrations were in Berlin, Humboldt’s hometown, where despite torrential rain 80,000 people assembled. The authorities had ordered offices and all government agencies to close for the day. As the rain poured down and gusts chilled the air, the speeches and singing nonetheless continued for hours.

Though today almost forgotten outside academia – at least in the English-speaking world – Alexander von Humboldt’s ideas still shape our thinking. And while his books collect dust in libraries, his name lingers everywhere from the Humboldt Current running along the coast of Chile and Peru to dozens of monuments, parks and mountains in Latin America including Sierra Humboldt in Mexico and Pico Humboldt in Venezuela. A town in Argentina, a river in Brazil, a geyser in Ecuador and a bay in Colombia – all are named after Humboldt.fn1

There are Kap Humboldt and Humboldt Glacier in Greenland, as well as mountain ranges in northern China, South Africa, New Zealand and Antarctica. There are rivers and waterfalls in Tasmania and New Zealand as well as parks in Germany and Rue Alexandre de Humboldt in Paris. In North America alone four counties, thirteen towns, mountains, bays, lakes and a river are named after him, as well as the Humboldt Redwoods State Park in California and Humboldt Parks in Chicago and Buffalo. The state of Nevada was almost called Humboldt when the Constitutional Convention debated its name in the 1860s. Almost 300 plants and more than 100 animals are named after him – including the Californian Humboldt lily (Lilium humboldtii), the South American Humboldt penguin (Spheniscus humboldti) and the fierce predatory six-foot Humboldt squid (Dosidicus gigas) which can be found in the Humboldt Current. Several minerals carry his name – from Humboldtit to Humboldtin – and on the moon there is an area called ‘Mare Humboldtianum’. More places are named after Humboldt than anyone else.

Ecologists, environmentalists and nature writers rely on Humboldt’s vision, although most do so unknowingly. Rachel Carson’s Silent Spring is based on Humboldt’s concept of interconnectedness, and scientist James Lovelock’s famous Gaia theory of the earth as a living organism bears remarkable similarities. When Humboldt described the earth as ‘a natural whole animated and moved by inward forces’, he pre-dated Lovelock’s ideas by more than 150 years. Humboldt called his book describing this new concept Cosmos, having initially considered (but then discarded) ‘Gäa’ as a title.

We are shaped by the past. Nicolaus Copernicus showed us our place in the universe, Isaac Newton explained the laws of nature, Thomas Jefferson gave us some of our concepts of liberty and democracy, and Charles Darwin proved that all species descend from common ancestors. These ideas define our relationship to the world.

Humboldt gave us our concept of nature itself. The irony is that Humboldt’s views have become so self-evident that we have largely forgotten the man behind them. But there exists a direct line of connection through his ideas, and through the many people whom he inspired. Like a rope, Humboldt’s concept of nature connects us to him.

The Invention of Nature is my attempt to find Humboldt. It has been a journey across the world that led me to archives in California, Berlin and Cambridge among many others. I read through thousands of letters but I also followed Humboldt’s footsteps. I saw the ruin of the anatomy tower in Jena in Germany where Humboldt spent many weeks dissecting animals, and at 12,000 feet on the Antisana in Ecuador, with four condors circling above and surrounded by a herd of wild horses, I found the dilapidated hut where he had spent a night in March 1802.

In Quito, I held Humboldt’s original Spanish passport in my hands – the very papers that allowed him to travel through Latin America. In Berlin, I finally understood how his mind worked when I opened the boxes that contained his notes – marvellous collages of thousands of bits of paper, sketches and numbers. Closer to home, at the British Library in London, I spent many weeks reading Humboldt’s published books, some so huge and heavy that I could scarcely lift them on to the table. In Cambridge I looked at Darwin’s own copies of Humboldt’s books – those that Darwin had kept on a shelf next to his hammock on the Beagle. They are filled with Darwin’s pencil marks. Reading these books was like eavesdropping on Darwin talking to Humboldt.

I found myself lying at night in the Venezuelan rainforest listening to the strange bellowing cry of howler monkeys, but also stuck in Manhattan without electricity during Hurricane Sandy when I had travelled there to read some documents in the New York Public Library. I admired the old manor house with its tenth-century tower in the little village of Piòbesi outside Turin where George Perkins Marsh wrote parts of Man and Nature in the early 1860s – a book inspired by Humboldt’s ideas and one that would mark the beginning of America’s conservation movement. I walked around Thoreau’s Walden Pond in deep freshly fallen snow and hiked in Yosemite, reminding myself of John Muir’s idea that: ‘the clearest way into the Universe is through a forest wilderness’.

The most exciting moment was when I finally climbed Chimborazo, the mountain that had been so elemental to Humboldt’s vision. As I walked up the barren slope, the air was so thin that every step felt like an eternity – a slow pull upward while my legs felt leaden and somehow disconnected from the rest of my body. My admiration for Humboldt grew with every step. He had climbed Chimborazo with an injured foot (and certainly not in walking boots as comfortable and sturdy as mine), loaded with instruments and constantly stopping to take measurements.

The result of this exploration through landscapes and letters, through thoughts and diaries, is this book. The Invention of Nature is my quest to rediscover Humboldt, and to restore him to his rightful place in the pantheon of nature and science. It’s also a quest to understand why we think as we do today about the natural world.
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Departure: Emerging Ideas
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Beginnings

ALEXANDER VON HUMBOLDT was born, on 14 September 1769, into a wealthy aristocratic Prussian family who spent their winters in Berlin and their summers at the family estate of Tegel, a small castle about ten miles north-west of the city. His father, Alexander Georg von Humboldt, was an officer in the army, a chamberlain at the Prussian court and a confidant of the future king Friedrich Wilhelm II. Alexander’s mother, Marie Elisabeth, was the daughter of a rich manufacturer who had brought money and land into the family. The Humboldt name was held in high regard in Berlin and the future king was even Alexander’s godfather. But despite their privileged upbringing, Alexander and his older brother, Wilhelm, had an unhappy childhood. Their beloved father died suddenly when Alexander was nine and their mother never showed her sons much affection. Where their father had been charming and friendly, their mother was formal, cold and emotionally distant. Instead of maternal warmth, she provided the best education then available in Prussia, arranging for the two boys to be privately tutored by a string of Enlightenment thinkers who instilled in them a love of truth, liberty and knowledge.

These were strange relationships in which the boys sometimes searched for a father figure. One tutor in particular, Gottlob Johann Christian Kunth, who oversaw their education for many years, taught them with a peculiar combination of expressing displeasure and disappointment while at the same time encouraging a sense of dependency. Hovering behind them and watching over their shoulders as they calculated, translated Latin texts or learned French vocabulary, Kunth constantly corrected the brothers. He was never quite satisfied with their progress. Whenever they made a mistake, Kunth reacted as if they had done so to hurt or offend him. For the boys, this behaviour was more painful than if he had spanked them with a cane. Always desperate to please Kunth, as Wilhelm later recounted, they had felt a ‘perpetual anxiety’ to make him happy.

It was particularly difficult for Alexander who was taught the same lessons as his precocious brother, despite being two years younger. The result was that he believed himself to be less talented. When Wilhelm excelled in Latin and Greek, Alexander felt incompetent and slow. He struggled so much, Alexander later told a friend, that his tutors ‘were doubtful whether seven ordinary powers of intelligence would ever be developed in him’.
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Schloss Tegel and the surrounding estate

Wilhelm lost himself in Greek mythology and histories of ancient Rome, but Alexander felt restless with books. Instead he escaped the classroom whenever he could to ramble through the countryside, collecting and sketching plants, animals and rocks. When he returned with his pockets full of insects and plants his family nicknamed him ‘the little apothecary’, but they didn’t take his interests seriously. According to family lore, one day the Prussian king, Frederick the Great, asked the boy if he planned to conquer the world like his namesake, Alexander the Great. Young Humboldt’s answer was: ‘Yes, Sir, but with my head.’

Much of his early life, Humboldt later told a close friend, was spent among people who loved him but who didn’t understand him. His teachers were demanding and his mother lived withdrawn from society and her sons. Marie Elisabeth von Humboldt’s greatest concern was, Kunth said, to foster the ‘intellectual and moral perfection’ of Wilhelm and Alexander – their emotional wellbeing was seemingly of no interest. ‘I was forced into a thousand constraints,’ Humboldt said, and into loneliness, hiding behind a wall of pretence because he never felt that he could be himself with his stern mother watching his every step. Expressions of excitement or of joy were unacceptable behaviour in the Humboldt household.

Alexander and Wilhelm were very different. Where Alexander was adventurous and enjoyed being outside, Wilhelm was serious and studious. Alexander was often torn between emotions, while Wilhelm’s overriding character trait was self-control. Both brothers withdrew into their own worlds – Wilhelm into his books and Alexander on lonely walks through Tegel’s forests, great woods that had been planted with imported North American trees. As he wandered among colourful sugar maples and stately white oaks, Alexander experienced nature as calming and soothing. But it was also among these trees from another world that he began to dream of distant countries.

Humboldt grew up a good-looking young man. He stood five feet eight, but carried himself straight and proud, so that he seemed taller. He was slight and agile – quick on his feet and nimble. His hands were small and delicate, almost like those of a woman, as one friend commented. His eyes were inquisitive and always alert. His looks very much conformed to the ideals of the age: tousled hair, full expressive lips and a dimpled chin. But he was often ill, suffering from fevers and neurasthenia which Wilhelm believed was a ‘kind of hypochondria’, for ‘the poor boy is unhappy’.

To hide his vulnerability, Alexander built a protective shield of wit and ambition. As a boy, he had been feared for his sharp comments, with one family friend calling him ‘un petit esprit malin’, a reputation he would live up to for the rest of his life. Even Alexander’s closest friends admitted that he had a malicious streak. But Wilhelm said that his brother was never really spiteful – maybe a little vain and driven by a deep urge to shine and excel. From his youth Alexander seemed to have been torn between this vanity and his loneliness, between a craving for praise and his yearning for independence. Insecure, yet believing in his intellectual prowess, he see-sawed between his need for approval and his sense of superiority.

Born the same year as Napoleon Bonaparte, Humboldt was raised in an increasingly global and accessible world. Fittingly, the months before his birth had seen the first international scientific collaboration when astronomers from dozens of nations had coordinated and shared their observations of the transit of Venus. The problem of calculating longitude had finally been solved, and the empty areas of eighteenth-century maps were filling up fast. The world was changing. Just before Humboldt turned seven, American revolutionaries declared their independence, and shortly before his twentieth birthday the French followed suit with their own revolution in 1789.

Germany was still under the umbrella of the Holy Roman Empire, which, as the French thinker Voltaire once said, was neither holy, nor Roman, nor an empire. Not yet a nation, it was made up of many states – some tiny principalities, others ruled by large and powerful dynasties such as the Hohenzollern in Prussia and the Habsburgs in Austria, which continued to fight for dominance and territories. In the mid-eighteenth century, during the reign of Frederick the Great, Prussia had emerged as the greatest rival to Austria.

By the time of Humboldt’s birth, Prussia was known for its huge standing army and administrative efficiency. Frederick the Great had ruled as an absolute monarch but nevertheless introduced some reforms including a system of primary schooling and modest agrarian reform. First steps had also been taken towards religious tolerance in Prussia. Famed for his military prowess, Frederick the Great had been known for his love of music, philosophy and learning too. And though French and English contemporaries often dismissed the Germans as coarse and backward, there were more universities and libraries in the German states than anywhere else in Europe. As publishing and periodicals boomed, literacy rates soared.

Meanwhile Britain was marching ahead economically. Agricultural innovations such as crop rotation and new irrigation systems brought greater yields. The British were gripped by ‘canal fever’, lacing their island with a modern transport system. The Industrial Revolution had brought power looms and other machines, and manufacturing centres were mushrooming into cities. Husbandmen in Britain were turning from subsistence farming to feeding those living and working in the new urban centres.

Man began to control nature with new technologies such as James Watt’s steam engines and also with new medical advances as the first people were inoculated against smallpox in Europe and North America. When Benjamin Franklin invented the lightning rod in the mid-eighteenth century, humankind began to tame what had been regarded as expressions of God’s fury. With such power, man lost his fear of nature.

For the previous two centuries western society had been dominated by the idea that nature functioned like a complex apparatus – a ‘great and complicated Machine of the Universe’, as one scientist had said. After all, if man could make intricate clocks and automata, what great things could God create? According to the French philosopher René Descartes and his followers, God had given this mechanical world its initial push, while Isaac Newton regarded the universe more like a divine clockwork, with God as the maker continuing to intervene.

Inventions such as telescopes and microscopes revealed new worlds and with them a belief that the laws of nature could be discovered. In Germany the philosopher Gottfried Wilhelm von Leibniz had in the late seventeenth century propounded ideas of a universal science based on mathematics. Meanwhile in Cambridge, Newton had been uncovering the mechanics of the universe by applying mathematics to nature. As a result, the world began to be seen as reassuringly predictable, as long as humankind could comprehend those natural laws.

Maths, objective observation and controlled experiments paved this path of reason across the western world. Scientists became citizens of their self-proclaimed ‘republic of letters’, an intellectual community that transcended national boundaries, religion and language. As their letters zigzagged across Europe and the Atlantic, scientific discoveries and new ideas spread. This ‘republic of letters’ was a country without borders, ruled by reason and not by monarchs. It was in this new Age of Enlightenment that Alexander von Humboldt was raised, with western societies seemingly striding forward along a trajectory of confidence and improvement. With progress as the century’s watchword, every generation envied the next. No one worried that nature itself might be destroyed.

As young men, Alexander and Wilhelm von Humboldt joined Berlin’s intellectual circles, where they discussed the importance of education, of tolerance and of independent reasoning. As the brothers dashed from reading groups to philosophical salons in Berlin, learning, previously such a solitary occupation in Tegel, now became social. During the summers their mother often stayed behind in Tegel, leaving the two young brothers with their tutors at the family’s house in Berlin. But this freedom was not to last: their mother made it clear that she expected them to become civil servants. Financially dependent on her, they had to accede to her wishes.

Marie Elisabeth von Humboldt sent eighteen-year-old Alexander to university in Frankfurt an der Oder. Some seventy miles east of Berlin, this provincial institution had only 200 students, and she had probably chosen it for its closeness to Tegel rather than its academic merit. After Alexander had completed a semester of government administration studies and political economy there, it was decided that he was ready to join Wilhelm in Göttingen, one of the best universities in the German states. Wilhelm studied law and Alexander focused on science, mathematics and languages. Though the brothers were in the same town, they spent little time together. ‘Our charactesrs are too different,’ Wilhelm said. While Wilhelm studied hard, Alexander dreamed of the tropics and adventures. He longed to leave Germany. As a boy Alexander had read the journals of Captain James Cook and Louis Antoine de Bougainville, both of whom had circumnavigated the globe, and imagined himself far away. When he saw the tropical palms at the botanical garden in Berlin, all he wanted to do was see them in their natural environments.

This youthful wanderlust became more serious when Humboldt joined an older friend, Georg Forster, on a four-month trip across Europe. Forster was a German naturalist who had accompanied Cook on his second voyage around the world. Humboldt and Forster had met in Göttingen. They often talked about the expedition, and Forster’s lively descriptions of the South Pacific islands made Humboldt’s longing to travel even stronger.

In the spring of 1790, Forster and Humboldt went to England, the Netherlands and France but the highlight of their journey was London, where everything made Humboldt think of distant countries. He saw the Thames choked with vessels bringing goods from all corners of the globe. Some 15,000 ships entered the port every year loaded with spices from the East Indies, sugar from the West Indies, tea from China, wine from France and timber from Russia. The whole river was a ‘black forest’ of masts. In between the large trading ships were hundreds of barges, wherries and smaller boats. Undoubtedly crowded and congested, it was also a magnificent portrait of Britain’s imperial might.
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A view of London and the Thames

In London, Humboldt was introduced to botanists, explorers, artists and thinkers. He met Captain William Bligh (of the infamous mutiny on the Bounty), and Joseph Banks, Cook’s botanist on his first voyage around the world, and by now the president of the Royal Society, the most important scientific forum in Britain. Humboldt admired the beguiling paintings and sketches that William Hodges, the artist who had joined Cook’s second voyage, had brought back. Wherever Humboldt turned, new worlds were conjured up. Even in the early mornings, the first things he saw when he opened his eyes were the framed engravings of the East India Company ships that decorated the bedroom walls in his lodgings. Humboldt often wept when he saw these painful reminders of his unfulfilled dreams. ‘There is a drive in me,’ he wrote, ‘that often makes me feel as if I’m losing my mind.’

When the sadness became unbearable, he went on long solitary walks. On one such excursion through the countryside in Hampstead just north of London, he saw a recruiting notice nailed to a tree, calling for young sailors. For a brief moment he thought he had found an answer to his wishes but then he remembered his strict mother. Humboldt felt an inexplicable pull towards the unknown, what the Germans call Fernweh – a longing for distant places – but he was ‘too good a son’, he conceded, to turn against her.

He was slowly going crazy, he believed, and began to write ‘mad letters’ to his friends back home. ‘My unhappy circumstances,’ Humboldt wrote to one friend on the eve of his departure from England, ‘force me to want what I can’t have, and to do what I don’t like.’ But he still didn’t dare to challenge his mother’s expectations of what an upbringing in the Prussian elite entailed.

Back home Humboldt’s misery became a frantic energy. He was impelled by a ‘perpetual drive’, he wrote, as if chased by ‘10,000 pigs’. He darted back and forth, jumping from one subject to another. No longer did he feel insecure about his intellectual abilities or think himself lagging behind his older brother. He was proving to himself, his friends and family just how clever he was. Forster was convinced that Humboldt’s ‘brain has been sadly overworked’ – and he was not the only one. Even Wilhelm von Humboldt’s fiancée, Caroline von Dacheröden, who had only met Alexander recently, was concerned. She liked Alexander, but she feared that he was going to ‘snap’. Many who knew him often remarked on this restless activity and how fast he spoke – at ‘race-horse speed’.

Then, in the late summer of 1790, Humboldt began to study finance and economics at the academy of trade in Hamburg. He hated it for it was all numbers and account books. In his spare time, Humboldt delved into scientific treatises and travel books, he learned Danish and Swedish – anything was better than his business studies. Whenever he could, he walked down to the River Elbe in Hamburg where he watched the large merchant vessels that brought tobacco, rice and indigo from the United States. The ‘sight of the ships in the harbour’, he told a friend, was what held him together – a symbol of his hopes and dreams. He couldn’t wait to be finally the ‘master of his own luck’.

By the time he finished his studies in Hamburg, Humboldt was twenty-one. Once again accommodating his mother’s wishes, he enrolled in June 1791 at the prestigious mining academy in Freiberg, a small town near Dresden. It was a compromise that would prepare him for a career in the Prussian Ministry of Mines – to appease his mother – but at least allowed him to indulge his interest in science and geology. The academy was the first of its kind, teaching the latest geological theories in the context of their practical application for mining. It was also home to a thriving scientific community, having attracted some of the best students and professors from across Europe.

Within eight months Humboldt had completed a study programme that took others three years. Every morning he rose before sunrise and drove to one of the mines around Freiberg. He spent the next five hours deep in the shafts, investigating the construction of the mines, the working methods and the rocks. It helped that he was so lithe and wiry, moving easily through the narrow tunnels and low caves as he drilled and chiselled to take samples back home. He worked so ferociously that he often didn’t notice the cold or damp. By noon he crawled out of the darkness, dusted himself clean and rushed back to the academy for seminars and lectures on minerals and geology. In the evenings, and often until deep into the night, Humboldt sat at his desk, hunched over his books by candlelight, reading and studying. During his free time, he investigated the influence of light (or its lack) on plants and collected thousands of botanical specimens. He measured, noted and classified. He was a child of the Enlightenment.

Only a few weeks after he had arrived in Freiberg, he had to ride to Erfurt, some 100 miles to the west, to attend his brother’s wedding to Caroline. But as so often, Humboldt combined social events or family celebrations with work. Instead of simply joining the festivities in Erfurt, he turned it into a 600-mile geological expedition through the region of Thuringia. Caroline was half amused and half concerned about her frenzied new brother-in-law. She enjoyed his energy but also sometimes made fun of him – as a sister might tease a younger brother. Alexander had his quirks and those should be respected, she told Wilhelm, but she was also worried about his state of mind and loneliness.

In Freiberg, Humboldt’s only real friend was a fellow student, the son of the family from whom he had rented a room. The two young men spent day and night together, studying and talking. ‘I have never loved someone so deeply,’ Humboldt admitted, but also berated himself for forming such an intense bond because he knew that he would have to leave Freiberg after his studies and then feel even more lonely.

The hard work at the academy, though, paid off when Humboldt finished his studies and was made a mining inspector at the astonishingly young age of twenty-two, overtaking many more senior men. Half embarrassed by his stratospheric ascent, he was also vain enough to show off to friends and family in long letters. Most importantly, the position allowed him to travel thousands of miles in order to evaluate soils, shafts and ore – from coal in Brandenburg and iron in Silesia to gold in the Fichtel Mountains and salt mines in Poland.

During these travels, Humboldt met many people but rarely opened his heart. He was content enough, he wrote to friends, but certainly not happy. Late at night, after a full day in the mines or rattling along bad roads in his carriage, he thought of the few friends he had made over the past years. He felt ‘damned, always lonely’. As he ate another meal on his own in a squalid tavern or inn somewhere along his route, he was often too tired to write or talk. Some nights, though, he was so lonely that the need to communicate conquered his fatigue. Then he picked up his pen and composed long letters that looped and jumped, from detailed treatises about his work and scientific observations to emotional outbursts and declarations of love and friendship.

He would give two years of his life for the memories of the time they had been together, he wrote to his friend in Freiberg, and confessed to have spent the ‘sweetest hours of his life’ with him. Written late at night, some of these letters were raw with emotion and shaped by a desperate loneliness. In page after page, Humboldt poured out his heart, and then excused his ‘foolish letters’. The next day, when work demanded his attention, all was forgotten and it would often be weeks or even months until he wrote again. Even to the few who knew him best, Humboldt often remained elusive.

Meanwhile his career soared and his interests widened. Humboldt now also became interested in the working conditions of the miners whom he saw crawling into the bowels of the earth every morning. To improve their safety, he invented a breathing mask, as well as a lamp that would work even in the deepest oxygen-poor shafts. Shocked by the miners’ lack of knowledge, Humboldt wrote textbooks for them and founded a mining school. When he realized that historical documents might prove useful for the exploitation of disused or inefficient mines because they sometimes mentioned rich veins of ores or recorded old findings, he spent weeks deciphering sixteenth-century manuscripts. He was working and travelling at such a manic pace that some of his colleagues thought he must have ‘8 legs and 4 arms’.

The intensity of it all made him ill, as he was still battling with recurring fevers and nervous disorders. The reasons, he thought, were probably a combination of being overworked and spending too much time in freezing conditions deep in the mines. But despite illness and his packed work schedule, Humboldt still managed to publish his first books, a specialized treatise on the basalts to be found along the River Rhine and another on the subterranean flora in Freiberg – strange mould and sponge-like plants that grew in intricate shapes on the damp beams in the mines. He focused on what he could measure and observe.

During the eighteenth century ‘natural philosophy’ – what we would
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