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To Linnéa (P.o.P.)


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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PART I

Departure: Emerging Ideas


1

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 even 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 characters 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 Dachröden, 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 call ‘natural sciences’ today – evolved from being a subject within philosophy along with metaphysics, logic and moral philosophy to becoming an independent discipline that required its own approach and methodology. In tandem new natural philosophy subjects developed and emerged into distinctly separate disciplines such as botany, zoology, geology and chemistry. And though Humboldt was working across different disciplines at the same time, he still kept them separate. This growing specialization provided a tunnel vision that focused in on ever greater detail, but ignored the global view that would later become Humboldt’s hallmark.

It was during this period that Humboldt became obsessed with so-called ‘animal electricity’, or Galvanism as it was known after Luigi Galvani, an Italian scientist. Galvani had managed to make animal muscles and nerves convulse when he attached different metals to them. Galvani suspected that animal nerves contained electricity. Fascinated by the idea, Humboldt began a long series of 4,000 experiments in which he cut, prodded, poked and electrocuted frogs, lizards and mice. Not content with experimenting on animals alone, he began to use his own body too, always taking his instruments on his work travels through Prussia. In the evenings, when his official work was done, he set up his electrical apparatus in the small bedrooms he rented. Metal rods, forceps, glass plates and vials filled with all kinds of chemicals were lined up on the table, as was paper and pen. With a scalpel he made incisions on his arms and torso. Then he carefully rubbed chemicals and acids into the open wounds or stuck metals, wires and electrodes on to his skin or under his tongue. Every twitch, every convulsion, burning sensation or pain was noted meticulously. Many of his wounds became infected and some days his skin was striped with blood-filled welts. His body looked as battered as a ‘street urchin’, he admitted, but he also proudly reported that despite the great pain, it all went ‘splendidly’.
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One of the animal electricity experiments that Humboldt conducted with frog’s legs

Through his experiments Humboldt was engaging with one of the most hotly debated ideas in the scientific world: the concept of organic and inorganic ‘matter’ and whether either contained any kind of ‘force’ or ‘active principle’. Newton had propounded the idea that matter was essentially inert but that other properties were added by God. Meanwhile, those scientists who had been busy classifying flora and fauna had been more concerned with bringing order to chaos than with ideas that plants or animals might be governed by a different set of laws than inanimate objects.

In the late eighteenth century, some scientists began to question this mechanical model of nature, noting its failure to explain the existence of living matter. And by the time Humboldt began to experiment with ‘animal electricity’, more and more scientists believed that matter was not lifeless but that there had to be a force that triggered this activity. All over Europe scientists began to discard Descartes’s ideas that animals were essentially machines. Physicians in France, as well as the Scottish surgeon John Hunter and in particular Humboldt’s former professor in Göttingen, the scientist Johann Friedrich Blumenbach, all began to formulate new theories of life. When Humboldt was studying in Göttingen, Blumenbach had published a revised edition of his book Über den Bildungstrieb. In it Blumenbach presented a concept that explained that several forces existed within living organisms such as plants and animals. The most important was what he called the Bildungstrieb – the ‘formative drive’ – a force that shaped the formation of bodies. Every living organism, from humans to mould, had this formative drive, Blumenbach wrote, and it was essential for the creation of life.

For Humboldt nothing less was at stake in his experiments than the undoing of what he called the ‘Gordian knot of the processes of life’.


2

Imagination and Nature

Johann Wolfgang von Goethe and Humboldt

IN 1794 ALEXANDER von Humboldt briefly interrupted his experiments and his mining inspection tours to visit his brother, Wilhelm, who now lived with his wife Caroline and their two young children in Jena, some 150 miles south-west of Berlin. Jena was a town of only 4,000 people that lay within the Duchy of Saxe-Weimar, a small state that was headed by an enlightened ruler, Karl August. It was a centre of learning and literature that within a few years was to become the birthplace of German Idealism and Romanticism. The University of Jena had become one of the largest and most famous in the German-speaking regions, attracting progressive thinkers from across the other more repressive German states because of its liberal attitude. There was no other place, said the resident poet and playwright Friedrich Schiller, where liberty and truth ruled so much.

Fifteen miles from Jena was Weimar, the state’s capital, and the home of Johann Wolfgang von Goethe, Germany’s greatest poet. Weimar had fewer than 1,000 houses and was said to be so small that everybody knew everybody. Cattle were driven through the cobbled streets and the post was delivered so irregularly that it was easier for Goethe to send a letter to his friend Schiller, who worked at the university in Jena, with his greengrocer on her delivery rounds rather than wait for the mail coach.

In Jena and Weimar, one visitor said, the brightest minds came together like the sunrays in a magnifying glass. Wilhelm and Caroline had moved to Jena in spring 1794 and were part of the circle of friends around Goethe and Schiller. They lived on the market square opposite Schiller – so close that they could wave out of the window to arrange their daily meetings. When Alexander arrived, Wilhelm dispatched a quick note to Weimar, inviting Goethe to Jena. Goethe was happy to come and stayed, as always, in his guest rooms at the duke’s castle, not far away from the market square, just a couple of blocks north.

During Humboldt’s visit, the men met every day. They made a lively group. There were noisy discussions and roaring laughter – frequently until late at night. Despite his youth, Humboldt often took the lead. He ‘forced us’ into the natural sciences, Goethe enthused, as they talked about zoology and volcanoes, as well as about botany, chemistry and Galvanism. ‘In eight days of reading books, one couldn’t learn as much as what he gives you in an hour,’ Goethe said.

December 1794 was bitterly cold. The frozen Rhine became a thoroughfare for Napoleon’s troops on their warpath through Europe. Deep snow blanketed the Duchy of Saxe-Weimar. But every morning just before sunrise, Humboldt, Goethe and a few other scientific friends trudged through the darkness and snow across Jena’s market square. Wrapped up in thick woollen coats, they passed the sturdy fourteenth-century town hall on their walk to the university where they attended lectures on anatomy. It was freezing in the almost empty auditorium in the medieval round stone tower that was part of the ancient city wall – but the advantage of the unusually low temperatures was that the cadavers they dissected there remained fresh for much longer. Goethe, who hated the cold and normally would have preferred the crackling heat of his stove, could not have been happier. He couldn’t stop talking. Humboldt’s presence stimulated him.

Then in his mid-forties, Goethe was Germany’s most celebrated literary figure. Exactly two decades previously, he had been catapulted to international fame with The Sorrows of Young Werther, a novel about a forlorn lover who commits suicide, which had encapsulated the sentimentality of that time. It became the book of a whole generation and many identified with the eponymous protagonist. The novel was published in most European languages and became so popular that countless men, including young Karl August, the Duke of Saxe-Weimar, had dressed in a Werther uniform consisting of a yellow waistcoat and breeches, blue tailcoat, brown boots and round felt hat. People talked of Werther fever and the Chinese even produced Werther porcelain aimed at the European market.

When Goethe first met Humboldt, he was no longer the dazzling young poet of the Sturm und Drang, the era of ‘Storm and Stress’. This German pre-Romantic period had celebrated individuality and a full spectrum of extreme feelings – from dramatic love to deep melancholy – all filled with passion, emotions, romantic poems and novels. In 1775, when Goethe had first been invited to Weimar by the then eighteen-year-old Karl August, he had embarked on a long round of love affairs, drunkenness and pranks. Goethe and Karl August had roistered through the streets of Weimar, sometimes wrapped in white sheets to scare those who believed in ghosts. They had stolen barrels from a local merchant to roll down hills, and flirted with peasant girls – all in the name of genius and freedom. And, of course, no one could complain since Karl August, the young ruler, was involved. But those wild years were long gone, and with them the theatrical declamations of love, the tears, the smashing of glasses and naked swimming that had scandalized the locals. In 1788, six years before Humboldt’s first visit, Goethe had shocked Weimar society one more time when he had taken the uneducated Christiane Vulpius as his lover. Christiane, who worked as a seamstress in Weimar, gave birth to their son August less than two years later. Ignoring convention and malicious gossip, Christiane and August lived with Goethe.
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Johann Wolfgang von Goethe in 1787

By the time Goethe met Humboldt, he had calmed down and grown corpulent, with a double chin and a stomach cruelly described by one acquaintance as ‘that of a woman in the last stages of pregnancy’. His looks had gone – his beautiful eyes had disappeared into the ‘fat of his cheeks’ and many remarked that he was no longer a dashing ‘Apollo’. Goethe was still the confidant of and adviser to the Duke of Saxe-Weimar who had ennobled him (thus the ‘von’ in Johann Wolfgang von Goethe’s name). He was the director of the court theatre and held several well-paid administrative positions which included the control of the duchy’s mines and manufacturing. Like Humboldt, Goethe adored geology (and mining) – so much so that on special occasions he dressed his young son in a miner’s uniform.

Goethe had become the Zeus of Germany’s intellectual circles, towering above all other poets and writers, but he could also be a ‘cold, mono-syllabled God’. Some described him as melancholic, others as arrogant, proud and bitter. Goethe had never been a great listener if the topic was not to his liking and could end a discussion with a blatant display of his lack of interest or by abruptly changing the subject. He was sometimes so rude particularly to young poets and thinkers that they regularly ran out of the room. None of this mattered to his admirers. The ‘sacred poetic fire’, as one British visitor to Weimar said, had only burned to perfection in Homer, Cervantes, Shakespeare and now it did so in Goethe.

But Goethe wasn’t happy. ‘No one was more isolated than I was then.’ He was more fascinated by nature – ‘the great Mother’ – than by people. His large house in Weimar’s town centre reflected his tastes and status. It was elegantly furnished, filled with art and Italian statues but also with vast collections of rocks, fossils and dried plants. At the back of the house was a suite of plainer rooms that Goethe used as his study and library, overlooking a garden that he had designed for scientific study. In one corner of the garden was the small building that housed his huge geological collection.
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Goethe’s house in Weimar

His favourite place, though, was his Garden House near the River Ilm, outside the old city walls on the duke’s estate. Just a ten-minute walk from his main residence, this small cosy house had been his first home in Weimar, but now it was his refuge where he withdrew from the continuous stream of visitors. Here he wrote, gardened or welcomed his most intimate friends. Vines and sweet-scented honeysuckle climbed along the walls and windows. There were vegetable plots, a meadow with fruit trees and a long path lined with Goethe’s beloved hollyhocks. When Goethe had first moved there in 1776, he had not only planted his own garden but had also convinced the duke to transform the castle’s formal baroque garden into a fashionable English landscape park where irregularly planted groves of trees gave a natural feel.

Goethe ‘was getting tired of the world’. The Reign of Terror in France had turned the initial idealism of the 1789 revolution into a bloody reality of mass executions of tens of thousands of so-called enemies of the revolution. This brutality, along with the ensuing violence that the Napoleonic Wars spread across Europe, had disillusioned Goethe, putting him in the ‘most melancholic mood’. As armies marched through Europe, he worried about the threats that faced Germany. He lived like a hermit, he said, and the only thing that kept him going was his scientific studies. Science for him was like a ‘plank in a shipwreck’.

Today Goethe is famed for his literary works but he was a passionate scientist too, fascinated by the formation of the earth as well as botany. He had a rock collection that eventually numbered 18,000 specimens. As Europe descended into war, he quietly worked on comparative anatomy and optics. In the year of Humboldt’s first visit, he established a botanical garden at the University of Jena. He wrote an essay, the Metamorphosis of Plants, in which he argued that there was an archetypal, or primordial, form underlying the world of plants. The idea was that each plant was the variation of such an urform. Behind variety was unity. According to Goethe, the leaf was this urform, the basic shape from which all others had developed – the petals, the calyx and so on. ‘Forwards and backwards the plant is always nothing but leaf,’ he said.

These were exciting ideas, but Goethe had no scientific sparring partner with whom to develop his theories. All that changed when he met Humboldt. It was as if Humboldt ignited the spark that had been missing for so long. When Goethe was with Humboldt, his mind worked in all directions. He pulled out old notebooks, books and drawings. Papers piled up on the table as they discussed botanical and zoological theories. They scribbled, sketched and read. Goethe was not interested in classification but in the forces that shaped animals and plants, he explained. He distinguished between the internal force – the urform – that provided the general form of a living organism and the environment – the external force – that shaped the organism itself. A seal, for example, had a body adapted to its sea habitat (the external force), Goethe said, but at the same time its skeleton displayed the same general pattern (the internal force) as those of land mammals. Like the French naturalist Jean-Baptiste Lamarck and later Charles Darwin, Goethe recognized that animals and plants adapted to their environment. The urform, he wrote, could be found in all living organisms in different stages of metamorphosis – even between animals and humans.

Listening to Goethe talk with such breathless enthusiasm about his scientific ideas, Humboldt advised him to publish his theories on comparative anatomy. And so Goethe began to work at a frenzied pace, spending the early morning hours dictating to an assistant in his bedroom. Still in bed, propped up on pillows and wrapped in blankets to keep out the cold, Goethe worked more intensely than he had for years. There wasn’t much time because by 10 a.m. Humboldt arrived and their discussions continued.

It was during this period that Goethe began to fling both his arms around whenever he went for a walk – provoking alarmed glances from his neighbours. He had discovered, he finally explained to a friend
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Footnotes

Prologue

fn1 To this day many German-speaking schools across Latin America hold biannual athletic competitions called Juegos Humboldt – Humboldt Games.

Chapter 2

fn1 It was the Italian physicist Alessandro Volta who proved Humboldt and Galvani wrong, showing that animal nerves were not charged with electricity. The convulsions that Humboldt had produced in animals were in fact triggered by the contact of the metals – an idea that led Volta to invent the first battery in 1800.

fn2 Others also made connections between Humboldt and Mephistopheles. Goethe’s niece said that ‘Humboldt seemed to her as Mephistopheles did to Gretchen’ – not the nicest compliment since Gretchen (Faust’s lover) realizes at the end of the play that Mephistopheles is the devil and turns to God and away from Faust.

Chapter 4

fn1 Humboldt later put it succinctly: ‘The wooded region acts in a threefold manner in diminishing the temperature; by cooling shade, by evaporation, and by radiation.’

Chapter 6

fn1 From Cumaná, in November 1800, Humboldt had already sent two parcels of seeds to Banks for Kew Gardens, as well as some of his astronomical observations. And Banks continued to help Humboldt. Banks would later retrieve one of Humboldt’s boxes filled with rock specimens from the Andes from an English captain who had captured the French vessel.

fn2 The Spanish Empire in Latin America was divided into four viceroyalties and a few autonomous districts such as the Captaincy General of Venezuela. The Viceroyalty of New Granada encompassed much of the northern part of South America roughly covering today’s Panama, Ecuador and Colombia as well as parts of north-western Brazil, northern Peru and Costa Rica.

Chapter 7

fn1 Though Chimborazo is not the highest mountain in the world – nor even in the Andes – in one way it is because it is so close to the Equator, its peak is the furthest away from the centre of the earth.

Chapter 8

fn1 In the previous year Napoleon had abandoned the idea of a French colony in North America when most of the 25,000 soldiers whom he had sent to Haiti to quash the slave rebellion there had died from malaria. Napoleon’s original plan had been to transfer his army from Haiti to New Orleans but in the wake of the disastrous campaign and with few men left, he abandoned the strategy – and sold the Louisiana Territory to the United States instead.

Chapter 9

fn1 After the revolution, the Académie des Sciences was incorporated into the National Institute of Sciences and Arts (Institut National des Sciences et des Arts). A few years later, in 1816, it once again became the Académie des Sciences – and part of the Institut de France. For the sake of consistency, it will be the Académie des Sciences throughout the book.

fn2 It was probably Carlos Montúfar who introduced Humboldt to the South Americans in Paris – but Humboldt and Bolívar also had several mutual acquaintances. There was Bolívar’s childhood friend Fernando del Toro – the son of the Marquis del Toro with whom Humboldt had spent time in Venezuela. In Caracas Humboldt had also met Bolívar’s sisters and his former tutor, the poet Andrés Bello.

fn3 Montúfar returned to South America in 1810 where he joined the revolutionaries. He was imprisoned and executed in 1816.

Chapter 10

fn1 In the Essay Humboldt explained plant distribution in great detail. He likened the conifers in high altitudes in Mexico to those in Canada; compared the oaks, pines and flowering shrubs in the Andes to those from ‘northern lands’. He also wrote about a moss on the banks of the Río Magdalena that was similar to one in Norway.

fn2 Goethe’s only problem was that the all-important drawing – the Naturgemälde – had not been delivered with his copy of the book. He decided to paint his own and then sent Humboldt his sketch, ‘half in jest, half in seriousness’. Goethe was so excited when the missing Naturgemälde finally arrived, seven weeks later, that he packed it when he went on holiday to nail it on the wall so that he could look at it all the time.

fn3 These annotations, however, were gems in themselves: some were little essays, others were fragments of thoughts or pointers towards future discoveries. Here Humboldt, for example, talked about evolutionary ideas long before Darwin published his Origin of Species.

Chapter 11

fn1 In 1810 Humboldt moved into an apartment that he shared with Karl Sigismund Kunth, the nephew of his former tutor and a German botanist, whom he had commissioned to work on the botanical publications, relieving – after some discussions and rows – Bonpland from the task.

Chapter 12

fn1 Jefferson was not the first American to take up the dispute. In the 1780s Benjamin Franklin, during his time as the American Minister in Paris, had attended a dinner party together with Abbé Raynal, one of the offending scientists. Franklin noted that all the American guests were sitting on one side of the table with the French opposite. Seizing the opportunity, he offered his challenge: ‘Let both parties rise, and we will see on which side nature had degenerated.’ As it happened all the Americans were of the ‘finest stature’, Franklin later told Jefferson, while the French were all diminutive – in particular Raynal who was ‘a mere shrimp’.

Chapter 13

fn1 The first volume of the Personal Narrative was published in 1814, the same year as the English translation of Humboldt’s Vues des Cordillères. In Britain his books were published by a consortium including John Murray, who at that time was the most fashionable publisher in London – with Lord Byron as his most commercially successful author.

fn2 Coleridge might have read some of Humboldt’s books in German before they were translated because he had travelled and studied in Germany. Exactly ten years after Humboldt had studied at the University of Göttingen, Coleridge had enrolled there, in 1799, under the tutelage of Johann Friedrich Blumenbach, the same man who had taught Humboldt about vital forces.

Chapter 14

fn1 Or in the case of isobars, the lines represent air pressure.

fn2 During Napoleon’s reign Louis XVIII had lived in exile in Prussia, Russia and Britain.

fn3 Wilhelm had left London in 1818. He had then briefly held a ministerial position in Berlin but had grown frustrated with Prussia’s reactionary politics. At the end of 1819, Wilhelm had retired from his political career and moved to the family estate at Tegel, which he had inherited.

fn4 Forty-six-year-old Mary Somerville was a celebrated mathematician and polymath. In 1827 she was working on the translation of Laplace’s book The Mechanism of the Heavens into English. Her writing was so clear that the book became a bestseller in Britain. She was the only woman, Laplace said, ‘who could understand and correct his works’. Others called her the ‘queen of science’. She would later publish a book called Physical Geography which bore many similarities to Humboldt’s approach to science and the natural world.

Chapter 15

fn1 Humboldt organized this conference for the German Association of Naturalists and Physicians.

Chapter 16

fn1 The Kazakh Steppe is the largest dry steppe in the world, stretching from the Altai mountain range in the east to the Caspian Sea in the west.

fn2 The two books were Fragmens de géologie et de climatologie asiatiques (1831) and Asie centrale, recherches sur les chaînes de montagnes et la climatogie comparée (1843).

fn3 Humboldt’s views were so new and different from what was generally believed at the time that even his translator questioned the arguments. The translator added a footnote in the German edition which stated that the influence of deforestation as presented by Humboldt was ‘questionable’.

fn4 Humboldt gave the vase to the Altes Museum in Berlin. Today it is in the Alte Nationalgalerie.

Chapter 17

fn1 Worried about the little space in the poop cabin, Darwin had asked the captain before the departure if he was allowed to take his own copy of Personal Narrative. ‘You are of course welcome to take your Humboldt,’ the captain assured him.

fn2 The Beagle also carried a missionary and three Fuegians whom FitzRoy had taken hostage on his previous voyage and brought to England. They were now to return home to Tierra del Fuego where FitzRoy hoped that they would convert their fellow Fuegians to Christianity once he had set up a missionary settlement there.

fn3 The entire description reads very similarly. Humboldt’s ‘the earth is shaken on its old foundations, which we had deemed so stable’, becomes in Darwin’s journal: ‘the world, the very emblem of all that is solid, moves beneath our feet.’ Humboldt wrote, ‘we mistrust for the first time a soil, on which we had so long placed our feet with confidence,’ and Darwin followed with: ‘one second of time conveys to the mind a strange idea of insecurity.’

fn4 Darwin also secured government funding to publish Zoology of the Voyage of H.M.S. Beagle – to ‘resemble on a humbler scale’ Humboldt’s magnificent zoological publications, he said.

fn5 In the corner of the fixed species argument were those who believed that animals and plants became extinct and that God regularly created new ones. Their opponents argued that there was an underlying unity or a blueprint from which different species developed as they adapted to their particular environment – variants of what Goethe had called ‘urform’. They argued that the wings of a bat or the paddle of a porpoise, for example, were all variations of forelimbs.

fn6 There are several hundred references to Humboldt in Darwin’s manuscripts – ranging from Darwin’s pencil marks in Humboldt’s books to notes on Humboldt’s work in Darwin’s notebooks such as ‘In Humboldt great work’ or ‘Humboldt has written on the geography of plants’.

fn7 Humboldt wrote in Personal Narrative: ‘The beasts of the forest retire to the thickets; the birds hide themselves beneath the foliage of the trees, or in the crevices of the rocks. Yet, amid this apparent silence, when we lend an attentive ear to the most feeble sounds transmitted by the air, we hear a dull vibration, a continual murmur, a hum of insects, that fill, if we may use the expression, all the lower strata of the air. Nothing is better fitted to make man feel the extent and power of organic life. Myriads of insects creep upon the soil, and flutter round the plants parched by the ardour of the Sun. A confused noise issues from every bush, from the decayed trunks of trees, from the clefts of the rock, and from the ground undermined by the lizards, millepedes, and cecilias. There are so many voices proclaiming to us, that all nature breathes; and that, under a thousand different forms, life is diffused throughout the cracked and dusty soil, as well as in the bosom of the waters, and in the air that circulates around us.’

Chapter 18

fn1 The British polymath William Whewell coined the term ‘scientist’ in his review of Mary Somerville’s book On the Connexion of the Physical Sciences in the Quarterly Review in 1834.

fn2 Later that year, in September 1842, Charles and Emma Darwin moved to Down House in Kent.

fn3 Humboldt never had a chance to read the Origin of Species because he died before its publication in November 1859. But he did comment on another book – Richard Chambers’s anonymously published Vestiges of the Natural History of Creation (1844). Not propped up by scientific evidence like Darwin’s Origin of Species, Vestiges nonetheless included similarly incendiary statements about evolution and the transmutation of species. Humboldt, it was rumoured in scientific circles in Britain in late 1845, ‘supports in almost every particular its theories’.

fn4 Shocked by what it believed to be a blasphemous book, following the publication of Cosmos, a German church used its own newspaper to denounce Humboldt as having made ‘a pact with the devil’.

fn5 Humboldt did not earn any income from these translations as there was no copyright legislation in place. Only after 1849, when new laws were introduced, did Humboldt make some money from the volumes that were published after that date.

Chapter 19

fn1 Thoreau also lived with the Emersons for two years, earning his board by helping as a handyman around the house and garden while Emerson was away on his frequent lecture tours.

fn2 Thoreau wrote seven drafts of Walden. The first was finished during his time at Walden Pond. He worked on drafts 2 and 3 from spring 1848 to mid-1849. He returned to the manuscript in January 1852 and worked on the next four drafts until spring 1854.

Chapter 20

fn1 The origin of the German colours black, red and gold is not entirely clear but a particularly independently minded group of Prussian soldiers who had fought against Napoleon’s army between 1813 and 1815 had worn black uniforms with red facings and golden brass buttons. Later, when radical student fraternities were banned in many German states, the colours became a symbol for the fight for unity and liberty. The 1848 revolutionaries used them widely and the colours would later be adopted for the German flag.

fn2 Humboldt liked Americans and always welcomed them warmly. ‘To be an American was an almost certain passport to his presence,’ one visitor recalled. There was a saying in Berlin that the liberal Humboldt would rather receive an American than a prince.

fn3 Only two years later, in August 1858, the first telegraphic message between England and the United States was exchanged through the first transatlantic cable – but within a month the cable failed. It would take until 1866 to lay a new working line.

fn4 There was nothing Humboldt could do about the United States, but he succeeded in getting a law passed that freed slaves the moment they set foot on Prussian soil – one of his few political achievements. The draft bill was completed in November 1856, and was passed into law in March 1857.

Chapter 21

fn1 The seven slave states that first seceded were: South Carolina, Florida, Mississippi, Georgia, Texas, Louisiana and Alabama. By May 1861 four more had followed: Virginia, Arkansas, Tennessee and North Carolina.

fn2 Humboldt had already seen these dangers and warned that the scheme to irrigate the Llanos in Venezuela by canal from Lake Valencia would be irresponsible. In the short term it would create fertile fields in the Llanos, but the long-term effect could only be an ‘arid desert’. It would leave the Aragua Valley as barren as the deforested surrounding mountains.

fn3 Everyone who was twenty-one and older and who had not fought against the United States could apply. The requirement was to live on the land for at least five years and to ‘improve’ it.

fn4 Bolívar made the removal of any tree or timber from state-owned forests a punishable offence. He also worried about the possible extinction of the wild herds of vicuñas.

fn5 Marsh donated the copyright of Man and Nature to a charity that helped wounded Civil War soldiers. Luckily for Marsh, his brother and nephew quickly bought the copyright back before the sales picked up.

Chapter 22

fn1 Haeckel’s reputation received the harshest blows in the second half of the twentieth century when historians blamed him for providing the Nazis with the intellectual foundation for their racial programmes. In his biography The Tragic Sense of Life, Robert Richards argued that Haeckel, who died more than a decade before the Nazis came to power, was not an anti-Semite. In fact Haeckel had placed Jews next to Caucasians on his controversial ‘stem-trees’. Though not acceptable today, Haeckel’s racial theories of a progressive path from ‘savage’ to ‘civilised’ races were shared by Darwin and many other nineteenth-century scientists.

fn2 Allmers replied to Haeckel that his cousin had appropriated one of the radiolarian drawings as a ‘crochet pattern’.

fn3 Haeckel’s books on Darwin’s evolutionary theory were translated into more than a dozen languages and sold a greater number of copies than Darwin’s book itself. More people learned about evolutionary theory from Haeckel than from any other source.

fn4 Generelle Morphologie also provided a general scientific overview to counterbalance the hardening divisions between the disciplines. Scientists, Haeckel wrote, had lost the understanding of the whole – the huge number of specialists had thrown the sciences into ‘Babylonian confusion’. Botanists and zoologists might be collecting individual building blocks but they had lost sight of the blueprint of the whole. It was one great ‘chaotic pile of rubble’ and no one had a clue any more – except for Darwin … and Haeckel, of course.

fn5 Haeckel had long been steeped in ecological thinking. In early 1854, as a young student in Würzburg reading Humboldt, he had already thought of the environmental consequences of deforestation. Ten years before George Perkins Marsh published Man and Nature, Haeckel wrote that the ancients had felled the forests in the Middle East which in turn had changed the climate there. Civilization and the destruction of forests came ‘hand in hand’, he said. Over time it would be the same in Europe, Haeckel predicted. Barren soils, climate change and starvation would eventually lead to a mass exodus from Europe to more fertile lands. ‘Europe and its hyper-civilisation will soon be over,’ he said.

fn6 Haeckel built his villa exactly on the spot from where Goethe had sketched Friedrich Schiller’s Garden House in 1810. From his window, Haeckel could see across the small River Leutra to Schiller’s old house – the place where the Humboldt brothers, Goethe and Schiller had spent many evenings in the early summer of 1797.

Chapter 23

fn1 Humboldt’s dream of a canal across the Panama isthmus had still not come to fruition. Instead, a railway now crossed the narrow stretch of land from Colón to Panama City. Completed only thirteen years previously, in 1855, it had been used by the tens of thousands of people who had gone to California during the gold rush.

fn2 Muir marked in his copy of Views of Nature and Cosmos the sections where Humboldt had written about the ‘harmonious co-operation of forces’ and the ‘unity of all the vital forces of nature’, as well as Humboldt’s famous remark that ‘nature is indeed a reflex of the whole’.

fn3 Humboldt had often explained how everything was infused with life – rocks, flowers, insects and so on. In his copy of Views of Nature, Muir underlined Humboldt’s remarks on this ‘universal profusion of life’ and the organic forces that were ‘incessantly at work’.

fn4 Only Muir’s stern father was displeased with his son’s nature writing. Daniel Muir, who had left his wife in 1873 to join a religious sect, wrote to John: ‘You cannot warm the heart of the Saint of God with your cold icey topped mountains.’

fn5 Muir had underlined a similar idea in his copy of Thoreau’s book The Maine Woods which read: ‘But the pine is no more lumber than man is, and to be made into boards and houses is no more its true and highest use than the truest use of a man is to be cut down and made into manure … a dead pine, is no more a pine than a dead human carcass is a man.’

fn6 Roosevelt kept his promise when Yosemite Valley as well as Mariposa Grove were added to Yosemite National Park in 1906.
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one of the indigenous
peopl in Turbaco
(roday's Colombia) §
en route 10 Bogotd

Humboldt and his small team at Cayambe volcano near Quito





OEBPS/Images/cap003.jpg
“This painting of Humbold: and Bonpland in a jungle hut was compleced
in 1856, more than fiffy years aficr their expedition. Humbold: didn't
like it because the instruments depicted were inaceurate

Jefferson in 18os, just
afer he had met Humbolde
in Washington, DC. Unlike
the more sttely portrais of
George Washington, Jefferson

is purposcfally ‘rustic’ to
convey an image of simpli
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Ernst Hacckel's drawings of
medusac. He named the large
one in the centre Desmancma
Annaseth afe his wife Anna
Scthe. The caption read that
he owed her ‘the happiest
years of his lfe”

Yosemite Valley, California. John Muir referred to
the Sierra Nevada as the ‘Range of Light’
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A spread from an atl

that accompanicd o,

showing different vegetation zones and plant familics across the globe

American artist Frederic Edwin Church followed in Humbolde's footsteps

through South America and combined scientific details with sweeping views

‘The exhibition of his magnificent ive-foot by ten-foot The Heart of the Andes

caused a sensaeion; when Church was ready to thip the painting to Berlin,
he received the news chat Humboldt had just died
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Humboldt in 1843,
ewo years before he
published the firse

volume of Casmor

According to Humbolds, this llustration was a very faithful representation of the library
in his Berlin apartment in Oranienburger Strafe. He v
the library or in his study, just visible through the door

Icomed his many visitors cither in
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ieved to be the highest mountain in the world
when Humbolde climbed the volcano in 1802. Chimborazo inspired Simén Bolivar to
write a poem about the iberation of the Spanish colonics in Latin America






OEBPS/Images/map002.jpg
CARIBBEAN SEA
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WINNER OF THE 2015 CO§TA BIOGRAPHY AWARD






