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Author’s Note



Throughout Science and Civilisation in China Joseph Needham employed the symbols + and – to denote, respectively, dates after and before the birth of Christ, or during or before the Christian era. In this book, including all relevant direct quotations from Needham’s writings, AD and BC are used instead, for convenience.

The Wade-Giles system of transliteration was in widespread use in China during the time of Joseph Needham’s travels, and he applied it (together with his own somewhat eccentric modifications) in the writing of all of his books. However, this system, which gave us words and names like Peking, Mao Tse-tung, and Chungking, has now been officially and comprehensively replaced in modern China by the pinyin system, which offers transliterated forms of words that the linguistic authorities insist are closer to the actual native pronunciation of standard Chinese—Beijing, Mao Zedong, Chongqing. To avoid confusion I have opted to use pinyin throughout the book, except in a very small number of cases when it seemed proper to be pedantically precise in offering up a contemporaneous quotation.












Prologue


On Flying and Aerodynamics

Someone asked the Master [Ge Hong] about the principles of mounting to dangerous heights and travelling into the vast inane. The Master said: Some have made flying cars with wood from the inner part of a jujube tree, using ox or leather straps fastened to returning blades so as to set the machine in motion.

—FROM THE BAO PU ZI, AD 320
 From Science and Civilisation in China, Volume IV, Part 2




The battered old Douglas C-47 Skytrain of the China National Aviation Corporation, its chocolate brown fuselage battle-scarred with bullet holes and dents, shuddered its way down through the rain clouds, the pilot following the slow bends of the Yangzi River until he had the sand-spit landing field in sight in front of him and the cliffs of China’s capital city to his left.

The pilot lost altitude fast in case any Japanese fighters were lurking behind the thunderheads, fixed his position by the batteries of antiaircraft guns guarding the runway approach, and lined up between the rows of red-and-white-painted oil drums that had been set down as markers. He trimmed his flaps, throttled back his two engines, grimaced as the plane lurched briefly in a sudden crosswind that was typical for this time of year, and then finally bumped heavily down onto the old riverbed that served as the nation’s principal aerodrome. He braked; turned back and headed in past squadrons of parked American and Chinese fighter planes, toward the glitter of Quonset huts that served as terminal buildings; then slowed and taxied to a stop.

A lone British army sergeant was waiting beside the baggage trailer. As soon as the propellers stopped turning, and once the rear door of the aircraft was flung open and a pair of mechanics rolled the makeshift steps into place, he stepped forward to greet the aircraft’s two passengers.

The first to emerge was a uniformed soldier much like himself, though an officer and very much older. The other, the more obviously important of the pair and immediately recognizable as the VIP for whom he had been dispatched, was an unusually tall, bespectacled man, scholarly-looking and rather owlish, with a head of straight, very thick dark brown hair. He emerged blinking into the harsh sun, evidently startled by the sudden heat that for the past two weeks had enfolded the city like a steaming blanket.

Once this visitor, who was wearing a khaki shirt and baggy army fatigue shorts and was carrying what looked like a well-worn leather briefcase, had stepped down onto the soil, the driver stood to attention and saluted smartly.

“A very good afternoon to you, Dr. Needham,” he called out over the clatter as the plane’s cargo was being unloaded. “Welcome to Chungking. Welcome to the center of China.”

It was late in the afternoon of March 21, 1943, a Sunday, and Noël Joseph Terence Montgomery Needham, a daring young scientist who was known both in his homeland—England—and in America as combining a donnish brilliance and great accomplishments as a biologist with a studied eccentricity, had arrived in this most perilous of outposts on a vital wartime mission.

He had been a long time coming. About three months earlier, he had set out on his journey, leaving first by steam train from Cambridge, 8,000 miles away. He had then sailed east in a freighter from Tilbury, dodging Axis raiders all the while, heading out to the Orient by way of Lisbon, Malta, the Suez Canal, and Bombay, and eventually around India to the port of Calcutta. Here, late in February, he boarded an American Army Air Corps plane that ferried him high across the glaciers and peaks of the Himalayas and into the heartland of China.

Now he had arrived in its capital—or at least, the capital of the part of the country that was still free of the Japanese invaders—and he was eager to begin his work. Joseph Needham’s mission was of sufficient importance to the British government to warrant his having an armed escort: the passenger with him on the aircraft was a man named Pratt, a King’s Messenger who had been charged by London with making absolutely certain that Needham reached his final destination—His Britannic Majesty’s embassy to the Republic of China—safe and sound.

The pair began their climb up into the city. They first walked across a rickety pontoon bridge that floated on boats anchored in the fast-flowing Yangzi. They were followed by the embassy driver and a small squad of ban-ban men, the well-muscled porters who had slung Needham’s innumerable pieces of baggage onto the thick bamboo poles they held yoked across their shoulders. The small group then began to clamber up the steps—nearly 500 of them, the lower few rows of massive foot-high granite setts muddy and slimy with the daily rise and fall of the river; the upper ones hot and dusty, and alive with hawkers and beggars and confidence men eager to trick any newcomers panting up from the riverside.

By the time they reached the top, and the lowermost of Chongqing’s ziggurat of streets, Needham was perspiring heavily. It was well over ninety-five degrees that afternoon, and the humidity was as high as in Mississippi in July: people had warned him that Chongqing was one of the country’s three “great furnaces.” But he knew more or less what to expect: “The man who is selected to come to China,” his letter of appointment had stated, “must be ready for anything.”

The driver unlocked his jeep, and began loading Needham’s gear. King’s Messenger Pratt, his duty now complete, shook Needham by the hand, remarking gruffly that he hoped Needham would be happy in China, and that it had been a privilege to have escorted so remarkable a man. He saluted, and scurried off down a side street where a car was waiting for him.

Needham took a cigarette from a case in his shirt pocket, lit it, inhaled deeply, and gazed down to the river below. The scene was mesmerizing: sailing junks, salt barges, and sampans made their way languidly across the immense stream, while armed patrol vessels and navy tenders pushed more urgently against the current, bent on more pressing business. The aircraft on which he had arrived took off with a roar, rose quickly, and turned away, diminishing into a speck above the mountains that ringed the city. Everything that he could see and hear as he leaned over the terrace—the boom of a siren from a passing cargo ship, the constant jangle of rickshaw bells in the streets beside him, the ceaseless barrage of cries and shouted arguments from within the tenements that rose about him; and then the smells, of incense smoke, car exhaust, hot cooking oil, a particularly acrid kind of pepper, human waste, oleander, and jasmine—all served to remind him of one awesome, overwhelming reality: that he was at last here, in the middle of the China he had dreamed of for so long.

It was all terrifyingly different from the world he already knew. Just a few months before, he had been comfortably harbored in the quiet of his life at Cambridge University, his days spent either working at his bench in his laboratory or studying in his small suite of rooms in the heart of a fourteenth-century college. The world he knew there was a place of English flower gardens, new-mown lawns, ivy-covered courtyards, an ancient chapel, a library that smelled of leather and beeswax, and—rising from the city beyond its walls—the gentle sounds of the amiably disagreeing clocks chiming the hours and the quarters. It was a haven of civilized peace and academic seclusion, of privilege and exclusivity.

And now he had been transported to this ruined city, wrecked by years of war, a place still jittery and confused. He sat in the front seat of the jeep as his driver set off for the half-hour drive to the embassy. It was by now late in the afternoon; the sun was setting through the brown, smoky skies behind the hills; and lanterns were being lit in the darker streets as they passed.

On all sides were ruined or destroyed buildings—the Japanese bombers had hit Chongqing more than 200 times in the past three years. Very few buildings were whole and unscathed, and tens of thousands of people still lived in caves that were used as bomb shelters—Needham could see the entrance holes in the cliffs beside the road and, outside, their inhabitants clustered like wasps.

The narrow streets were fizzing with lanterns, jammed with stalls, and crowded with tides of humanity, a jostling, seething mass who seemed to be occupied mostly with eating, spitting, squatting, arguing, or waiting. At first it looked as though the crowds were made up of either the poor or soldiers from various armies. There were rivers of ragged peasant refugees newly in from the countryside. There were tired young soldiers wearing the uniforms of the Nationalist army, who looked as though they had just come from the front. There were platoons of cadets from the People’s Liberation Army, all much more disciplined than the Nationalists and taking good care, Needham noticed, to keep themselves on the other side of the street.

Threading their way among them were legions of women, squalling infants clutched at their waists, struggling through the crowds with bags of vegetables brought up from the Yangzi-side markets. A few had enough pieces of copper cash to pay for the help of a ban-ban man; but most did the carrying themselves, and huddles of workless men with their bamboo poles and ropes stood useless beside them, thronged at street corners, shouting for jobs.

Once in a while there would be the ill-tempered blare of a car horn, and a large American limousine would push its way unsentimentally through the jostling mobs. The driver would be Chinese, stony-faced, and wearing dark glasses; and the passenger would invariably be a young woman, pretty, elegant, and cool in her tight silk qipao, with a cigarette in a silver holder, being hurried to some assignation, perhaps, with one of the rich Chinese who lived high on the city’s hills. The street mobs would be blithely unconcerned about the passage of the car, the crowds re-forming behind it like water flowing around a stone.

Needham’s driver edged the jeep across a bridge jammed with military traffic, as other drivers waved genially to their colleague. Once across the river, he turned off through a grove of trees. He paused briefly at a gate where Chinese sentries carrying bayonets checked his identity and that of his passenger, then allowed the vehicle into the embassy compound. For a while the jeep wound confusingly through what looked like a park, with dozens of buildings dotted amid the woods, finally stopping at one of them. It had been reserved for Needham’s use that night, said the chauffeur, and Needham was welcome to stay until he was properly settled. The servants would have prepared a light dinner for him, and would be there for anything he needed.

Before the driver left he handed Needham a substantial envelope of thick cream paper, with a British diplomatic seal embossed on its flap. It was the anticipated welcome letter from the ambassador, and it suggested a meeting in the office the following morning, perhaps a late-afternoon cocktail to enable him to meet some interesting local people, and then, if he was agreeable, a private dinner afterward.

It was a perfect arrangement. Needham was all of a sudden very tired. The flight out had been rather ghastly—three hours of continual turbulence in a noisy plane with no oxygen and no heat, the pilot zigzagging in a series of twists, turns, and feints to put off any patrolling Japanese Zero whose pilot might be minded to attack. So the news that on this first night he would be left to his own devices came as a mighty relief. Not that he had any trepidation about the next day’s program: he was a very sociable man; he liked parties and making small talk. He imagined that the ambassador could be an interesting fellow with some amusing friends; besides, there might well be some pretty young women on the embassy staff, and he would enjoy meeting them. Oh, yes, pretty women he loved.

But that could all wait for the next day. Right now he wanted simply to bathe, unpack, eat dinner alone, and sleep. Most important, he wanted to write a letter to the woman, now living in New York City, who was the main reason he had come here.

 

She was named Lu Gwei-djen, and she was Chinese, born thirty-nine years before in the city of Nanjing, and a scientist like himself. They had met in Cambridge six years earlier, when she was thirty-three and he was thirty-seven and a married man. They had fallen in love, and Dorothy Needham, to whom Joseph had at the time been married for more than ten years, decided to accept the affair in a spirit of intellectually tolerant and fashionably left-wing complaisance.

In falling headlong for Gwei-djen, Joseph Needham found that he also became enraptured by her country. She had taught him her language, and he now spoke, wrote, and read it with a fair degree of fluency. She had suggested long before that he travel to China and see for himself what a truly astonishing country it was—so different, she kept insisting, from the barbaric and enigmatic empire most westerners believed it to be.


And he had taken her words to heart, so that now, on this hot spring evening in 1943, he was at the start of a diplomatic mission to China—a mission that, unknown to him, to Gwei-djen, and to all his many friends and colleagues at the time, would lead him in the most extraordinary and unexpected directions.

In years to come Joseph Needham would emerge from these travels as unarguably the foremost student of China in the entire western world, a man who undertook a series of difficult and dangerous adventures and who discovered, recorded, and then later made sense of the deepest secrets of the Middle Kingdom, many of which had been buried for centuries.

At the time of his arrival the western world still knew very little about the place. To be sure, matters had evolved somewhat since Marco Polo’s expedition in the thirteenth century, since the seventeenth-century travels of the Jesuit fathers, and even since the nineteenth century, when Americans, Britons, and an assortment of other Europeans first fanned out across China as warriors, explorers, missionaries, or traders: they all sent or brought back lurid tales of China as a land of pagodas, rice terraces, elaborate palaces, emperors enfolded in yellow silk, swirling calligraphy, disciplined order, keening music, ivory chopsticks, incense, bamboo-battened junks, the ceremonies of the kowtow and the “death of a thousand cuts,” and the finest porcelain ever made. It was a place like no other on earth: vast, complex, and quietly superior; a cocoon of an empire that seemed to command among its neighbors—Japan, Korea, the various monarchies of Indochina—respect, fear, and amazement in equal measure.

By the time Needham arrived, this view had changed, reflecting the melancholy new reality of China itself. In 1911, with the suddenness of the gallows, the ancient Chinese empire had fallen and its celestial court had been consigned to ignominy. The country that was then beginning its long struggle to emerge from thousands of years of imperial rule was in a terrible state. It was shattered by the bitter rivalries of a dozen regional fiefdoms; it was seething with the conflicting ambitions of newly imported ideologies; greedy foreign powers were gnawing away at its major cities and at its outer edges. The culminating humiliation was the Japanese invasion, begun formally in 1937, which by the time Needham arrived had resulted in the military occupation of one-third of the country.


“This booby nation,” the American poet Ralph Waldo Emerson had complained in 1824. He was well ahead of his time. Most of his generation saw China as an exotic Oriental enigma, pushed well beyond the mainstream of global culture, an irrelevant place that could offer to the outside world little more than silk, porcelain, tea, and rhubarb, and all wrapped in a coverlet of unfathomable mystery.

Some few took a longer view. John Hay, America’s secretary of state at the turn of the twentieth century, remarked in 1899 that China was now the “storm center of the world,” and that whoever took the time and trouble to understand “this mighty empire” would have “a key to politics for the next five centuries.” But his was a view drowned out by the onrush of events—not the least of them being the dramatic collapse of the empire itself. By the 1920s, when Chinese warlords were battling furiously with one another, when millions were dying in an endless succession of civil wars and millions were suffering from poverty of a kind that was hard to imagine elsewhere, the country was widely regarded by most outsiders with a mixture of disdain, contempt, and utter exasperation; and the more simplistic views, like Emerson’s, were now widely held.

But Joseph Needham would alter this perception of China, almost overnight and almost single-handedly. Through his many adventures across the country this quite remarkable man would manage to shine the brightest of lights on a vast panorama of Chinese enigmas—and in doing so he would discover, like no other outsider before or since, that the Chinese, far from existing beyond the mainstream of human civilization, had in fact created much of it.

He found that over the aeons the Chinese had amassed a range of civilizing achievements that the outsiders who were to be their ultimate beneficiaries had never even vaguely imagined. The three inventions that Francis Bacon once famously said had most profoundly changed the world—gunpowder, printing, and the compass—Needham found had all been invented and first employed by the Chinese. And so, he discovered, were scores of other, more prosaic things—blast furnaces, arched bridges, crossbows, vaccination against smallpox, the game of chess, toilet paper, seismoscopes, wheelbarrows, stirrups, powered flight.

The achievements turned out to be of such a scale—of such depth, range, and antiquity—as to mark off from everywhere else the country which first made them. They spoke of centuries of intellectual ferment that, though precious few were aware of them, had gone on to change the face of the entire world. They had also, moreover, created the very special circumstances—icy self-assurance, isolation, a sustained attitude of hauteur—that had made China seem so separate from all others. They had created the anthropological architecture that, in short, had made China China.

By making these discoveries, Needham slowly and steadily managed to replace the dismissive ignorance with which China had long been viewed—to amend it first to a widespread sympathetic understanding and then, as time went on, to have most of the western world view China as the wiser western nations do today, with a sense of respect, amazement, and awe. And awe, as fate would have it, was in time directed at him as well.

For Joseph Needham would assemble all his findings and their significance between the covers of a book—a book so immense in scale and so magisterial in authority that it stands today alongside the greatest of the world’s great encyclopedias and dictionaries as a monument to the power of human understanding.

The book, the first volume of which was published in 1954, and which had swollen to eighteen volumes by the time Needham died in 1995, continues to be produced today and now stands at twenty-four volumes, with 15,000 pages and 3 million words. It is called Science and Civilisation in China, and it is universally acknowledged to be the greatest work of explanation of the Middle Kingdom that has yet been created in western history. And all of it was planned and a huge proportion of it written by this bespectacled, owlish, fearless adventurer—a man who, since he was also a nudist, a wild dancer, an accordion player, and a chain-smoking churchgoer, was seen by some as decidedly odd, and who had first arrived at Chongqing airport aboard the battered American warplane in the spring of 1943.

 

But of course he knew nothing of this just now. This March evening in his embassy cottage in Chongqing he was no more than yet another bewildered newcomer, a man whose first encounter with the country had left him overwhelmed, astonished, and quite understandably exhausted. He had no literary ambition on his mind—nor probably any ambition, other than getting his travel-stained self clean, fed, and well rested.

So he spent two delicious hours bathing, ridding himself of the accumulated grime of his journeying. Then he dined—and very well, since the embassy’s Chinese cooks assigned to his care were highly skilled. He went out on the terrace to smoke an evening cheroot. Finally, with a whisky at hand and a cigarette freshly lit, he sat down at the writing desk, and in the impeccable hand for which he was renowned, he drafted a brief letter to Gwei-djen, addressing it to her in her tiny apartment on Haven Avenue in upper Manhattan.

His reason for writing, he told her, was first simply to say that he had arrived, that he was well, that he missed her desperately and longed for her to join him—as he knew she surely would once her research allowed. But he also wanted to thank her, and deeply, for starting him on this journey. He was at the commencement of an adventure, he felt absolutely certain, that would leave him a changed man.

He was more right than he could ever know. The extent to which China in time did change the life of Joseph Needham and the manner in which that change would affect the thinking of the entire western world lie at the heart of the story that follows.









ONE

The Barbarian and the Celestial

On the Worldwide Repute of Early Chinese Bridges


Foreign admirers of Chinese bridges could be adduced from nearly every century of the Empire. Between AD 838 and 847 Ennin never found a bridge out of commission, and marvelled at the effective crossing of one of the branches of the Yellow River by a floating bridge 330 yards long, followed by a bridge of many arches, when on his way from Shandong to Chang’an. In the last decades of the 13th century Marco Polo reacted in a similar way, and speaks at length of the bridges in China, though he never mentions one in any other part of the world…. It is interesting that one of the things which the early Portuguese visitors to China in the 16th century found most extraordinary about the bridges was the fact that they existed along the roads often far from any human habitation. “What is to be wondered at in China,” wrote Gaspar da Cruz, the Dominican who was there is 1556, “is that there are many bridges in uninhabited places throughout the country, and these are not less well built nor less costly than those which are nigh the cities, but rather they are all costly and all well wrought.”

—JOSEPH NEEDHAM, 1971
 From Science and Civilisation in China, Volume IV, Part 3




Joseph Needham, a man highly regarded for his ability as a builder of bridges—between science and faith, privilege and poverty, the Old World and the New, and, most famously of all, between China and the West—was obliged to make an early start in the craft, as the only child of a mother and father who were ineluctably shackled in a spectacularly disastrous Edwardian marriage.


Joseph Needham, the father, was a London doctor, a steady, unexciting, reliable sobersides. It was as a lonely widower, in 1892, that he met the young flame-haired Irishwoman who was to become his second, and singularly ill-chosen, wife. It took him only six weeks to decide to marry Alicia Adelaide Montgomery, the daughter of the union between the town clerk of Bangor, County Down, and a French gentlewoman. It took him the better part of thirty turbulent years in the genteel London suburb of Clapham to repent.

Alicia Needham was generously described as having “an artistic temperament,” which in her case meant a combination of wild, childlike exuberance and the staging of almighty tantrums, which were colored by her liking for throwing things (plates, mainly) at her husband. She was profoundly erratic, moods blowing up like storms, her torrents of tears being followed by gales of cackling laughter. She was fascinated by psychic phenomena, knew all of south London’s local mediums, read tarot cards, held séances, was interested in ectoplasm, and took photographs of spirits. She spent money like a drunken sailor, her spending binges frequently bringing the family close to ruin.

It was eight years before she became pregnant. The son who in the closing days of 1900 entered this most fractious of households was to be their only child. Trouble began at the font: such was his parents’ animosity toward each other that each chose to use a different Christian name for the boy: from the four he was given at birth his mother selected Terence; his father, perhaps mindful of the time of year the child was born, instead chose to use Noël. The boy would sign letters to each with the name each preferred; but when finally left alone to choose, for both convenience and filial compromise generally used, and eventually settled on, Joseph.

His was a solitary, contemplative childhood, lived out in his fourth-floor room, where he played alone with his Meccano erector set and his building blocks and a large model railway layout, and was bathed, shampooed, and dressed by a humorless French governess shipped in direct from Paris. But it was also an intellectually stimulating upbringing. His severe and learned father, to whom he was by far the closer, saw to it that he had a solid grounding in worlds both bookish and practical. He taught the boy how to write when Joseph was little more than an infant (his mother banging hysterically on the locked door protesting that the child was far too young), leaving a lifetime legacy of the neatest handwriting, perfectly legible and elegant. He taught him woodwork, bird-watching, the geography of Europe, the taxonomy of the back garden, and an antimaterialist philosophy that would remain with him all his life: the need to “give things only a passing glance.”

[image: image]

Noël Joseph Terence Montgomery Needham and his leashed cat at home in Clapham, southwest London, 1902. Dresses for boy toddlers—a convenience for mothers and maids alike—were much in style in Edwardian England.

There was spiritual instruction, albeit of an unusually rigorous kind. The family took the clanking steam train up to the medieval Templars’ church in the center of London each Sabbath day to hear the controversial mathematician and priest E. W. Barnes preach one of his so-called “gorilla sermons.” Barnes, who would later become bishop of Birmingham, was at the forefront of a movement to remodel Christian doctrine in the light of scientific discovery—most notably Darwinian evolution, from which the “gorilla sermons” took their name.


He was an uncritical supporter of Darwin, denied the existence of miracles, opposed the fundamental beliefs about the sacraments, and outraged the orthodox members of the Church of England, who accused him of heresy and demanded his condemnation by Canterbury. And the schoolboy Needham listened to him enraptured. In an interview much later in life Needham explained the legacy that Barnes had left, summing it up by saying he had basically liberated religion from the “creepiness” that put off so many other people. Barnes and his modernizing zeal transformed faith, thought Needham, into the best of good sense.

Not content with keeping up the academic pressure on his son even on Sundays, the elder Joseph Needham also took the boy to France on study holidays. The parents, ever fighting, invariably (and prudently) took separate holidays, and young Joseph, fearful of being embarassed by his high-strung mother, rarely went with her, except for a couple of times when he traveled to see a rather pretty niece who lived in Ireland. So much did he like France that he eventually spent a term at school there, at Saint-Valérysur-Somme, and was able to speak passable French by the time he was twelve, with some help from his gloomy governess.

It was also in France that, when he was twelve, he had his first social encounter with the working class from whom his parents had tried so sedulously to shield him. He and his father were stranded on a remote railway station platform in Picardy, in the village of Eu. The hotels were full, but a track worker cheerfully took in the pair. “I remember how he invited us in to his humble home and made us most welcome there.” That men from classes shabbier than his own could be so decent came as something of an epiphany for the boy: he would reflect many years later that this small event in France played no small part in the construction of his later political sympathies.

A respect for tidiness, order, punctuality, and routine was also instilled in the boy by the fussy, kindly old doctor—but in the Needham family, unlike so many Victorian and Edwardian households, it was done affectionately, not harshly. Maxims helped: “Never go upstairs empty-handed,” his father used to say. “Never have three helpings of anything. Never put off until tomorrow what you can do today. More flies are caught by honey than by vinegar.”


The library his father had built up at home was prodigious, and books spilled off the shelves in almost every room. Young Joseph was captivated by the collection, and consequently his reading habits were precocious in the extreme—he remarked that he was only ten when he swallowed up Friedrich Schlegel’s The Philosophy of History in one go (learning to speak German en route).

There was one figure, a family friend, who helped nudge the youngster toward his lifelong fascination with science. He was a diminutive, Napoléon-like Cockney anatomist who had originally been named John Sutton and was the son of an impoverished Middlesex “farmer, stock slaughterer and amateur taxidermist.” He later adopted the surname Bland-Sutton, won a knighthood, and when he became a constant teatime visitor to Clapham Park owned the kind of name and profession that the socially ambitious Needhams very much liked: he was now Sir John Bland-Sutton, baronet, surgeon.

The schoolboy Joseph found Bland-Sutton’s tales endlessly fascinating—how he had dissected no fewer than 12,000 animals, from fish to humans, and had investigated the anatomy of more than 800 stillborn babies. How he had developed a diet for pregnant zoo animals, had found a cure for rickets in lion cubs, and had discovered that lemurs were unusually liable to cataracts. And how his peculiar early love for teeth, jaws, and tusks was in time supplanted by a growing surgical fascination with the genitalia of women.

Bland-Sutton essentially invented the hysterectomy, though was widely criticized at the time for being a “criminal mutilator of women.” He wrote two definitive books: one on ligaments, the other on tumors. He entertained on a Lucullan scale, and built a house in Mayfair that had thirty-two columns topped with bulls’ heads and was modeled after the temple of Darius at Susa, in Persia. He had few close friendships other than a robust closeness with Rudyard Kipling—the pair, both top-hatted, were regulars on the London social scene.

When the boy was considered old enough—nine—Bland-Sutton let him attend a simple operation, an appendectomy, at Middlesex Hospital, and paid him a sovereign for assisting. And though Needham soon decided he would never himself make a surgeon, he worked in the operating theater as an assistant to his father during his teenage years, handing instruments and catgut to the nurses while his father attended to the flows of ether and nitrous oxide that kept the patients asleep. Needham came to have a thorough knowledge of human anatomy as a result.

And then, in August 1914, with the German attack on Belgium came the outbreak of the Great War. Joseph Needham was swiftly sent off to Northamptonshire, 100 miles to the north, to study at one of England’s oldest, costliest (he won no scholarship), and most distinguished public schools, Oundle. The education he received there was, for the time, unusual and excellent, and was due mainly to the school’s still fondly remembered headmaster, F. W. Sanderson.

“Think,” Sanderson would proclaim to his boys in every welcoming speech and in every valedictory address: “Think in a spacious way. Think on a grand scale.” H. G. Wells was one of those in Edwardian England who heard the message and decided to send his sons to Oundle; eventually he wrote an admiring biography of Sanderson. It was an echo of the message that was then being conveyed by another Edwardian hero, Admiral Jackie Fisher of the Royal Navy, who often exhorted his audience to “think in oceans.” Put aside the mean and the pettifogging, the details and the trivia, Sanderson would say: just stand back and think big.

 

While he was at Oundle, this child of two determinedly bourgeois parents first began to declare a real sympathy for the ordinary working-class man, and first began to display hints of the firmly socialist views that would eventually define his political life. His brief contact in Picardy four years before had suggested some early stirrings. Then one day in 1917 when he left school to visit a dentist in Peterborough, about thirty miles away, he opted to go by train, and delays forced him to wait for several hours. A kindly railwayman, who Needham recalled in old age was named Alfred Blincoe, took the bored youth up into his locomotive, stood him on the footplate in front of the controls, and taught him how to drive. After a few minutes of instruction, Needham remembered, “I could…take over the regulator and the Westinghouse brake and crack a walnut (as they say) gently between the buffers.”


A passion for steam trains was born that moment—a passion for railway locomotion that would underline another of his father’s axioms: “No knowledge is ever wasted or to be despised.” But the hours he spent that day talking to Alfred Blincoe also spawned in Needham an enduring belief that politics based on enlightened ideology could perhaps alleviate the very obvious trials of the laboring classes. It convinced him that he had a moral duty to become party to such ideologies as could help improve the lives of his country’s workingmen.

Besides, this was 1917—a year that was most decisively marked by the events of the Russian Revolution. The teenage Needham immediately supported the Bolsheviks, and later horrified his father by marching into the family home one winter evening with a friend from Oundle, Frank Chambers, declaring that the Russian communists were “a jolly good thing,” and that the dictatorship of the proletariat was the way of the future. How he came to this view intellectually puzzled him: he had never read any of the Marxists’ classics, and in later years he suggested that his voracious appetite for the works of George Bernard Shaw and H. G. Wells, whom he came to know well, led him to believe in the possibility of a political utopia. Perhaps, he remarked later, his socialism was born more from an emotional response to his encounters with laboring men like Blincoe than from listening to theory or studying radical polemics.

 

It was also in 1917 that Needham formally acknowledged his talent and interest in science, and applied to a university with a view to studying medicine and, like his father, becoming a physician. He was accepted quite readily in 1918, and despite being inducted into the Royal Navy Volunteer Reserve as an acting sublieutenant—the armed forces were by now critically short of medical personnel and tried to press into service anyone who knew how to tell a tibia from a fibula—he was able, by the great good fortune of the war’s coming to its end in August of that year, to make it into the university in October. He chose Cambridge: it was here that his entire life would undergo a profound and utterly unimaginable change.

 


Cambridge University was a quiet, intense place, solemn and depleted at the end of the Great War, but brimming with brains and ambition. And perhaps in no other college was this more true than the one that had readily accepted Needham—the fourteenth-century gem known formally as Gonville and Caius, more generally referred to by its second name only, and that pronounced like the original surname of its second founder, John Keys.

Needham knew little enough of Caius when he applied. A friend at Oundle, Charles Brook, had opted for the college, and one summer afternoon, while he and Needham were idling in the long grass in the school fields, he had suggested that Needham might profit from going there too—not least because the Master was then a doctor, Hugh Anderson, a specialist in the muscles of the eye, and Needham had thoughts of becoming a doctor himself.

His first days there were far from inspiring. Most of the rooms were still occupied by staff officers who had been billeted there during the war, their quartermasters apparently having forgotten about them. So Needham was given the only place available—a miserable ground-floor room, C-1, in what was then a most unfashionable college court, Saint Michael’s, in a gloomy new annex across Trinity Street from the principal building.

As if being consigned to the college’s social Siberia wasn’t bad enough, in November 1918 Needham promptly came down with the flu—becoming one of perhaps 50 million victims of the infamous Spanish influenza epidemic. His college tutors took his infection with the greatest seriousness. One, W. T. Lendrum-Vesey, a somewhat mad minor Irish aristocrat who was a sportsman and classicist, very generously fed the patient grapes—but he tied them to the end of a borrowed walking stick and proffered them through the door in order to avoid approaching Needham’s bed and catching his germs.

Initially Needham remained the shy and introspective young man he had been at school, given to taking himself for long walks into the wintry countryside, pondering the great questions of science and medicine—and also, more important, the great questions relating to God. His Anglo-Catholic upbringing, half forgotten while he was at Oundle, reasserted itself in Cambridge, and he found it a comforting balm, a means of helping assuage his loneliness.

He joined a variety of societies that brought him into contact with churchly matters: he belonged to the Sanctae Trinitatis Confraternitas, for example, which organized plainsong recitals in various college chantries; and he became secretary of the Guild of Saint Luke, a body that helped to bring notable scholars to Cambridge to talk to medical students and doctors about the attractions and contradictions of humanistic scholarship. These talks impressed Needham, but not so much by their philosophical scope: he was most impressed, he recalled later, with the vast history of science they covered—with how the astonishing activity of the human mind in ages past had led to so vast an array of scientific experiment, thought, and theory.

Almost immediately on his arrival, he abandoned his schoolboy ambition of becoming a surgeon. The craft of a “sawbones,” as he called it, was simply too mechanical, too nonintellectual. His first tutor, the great food biologist Sir William Bate Hardy, insisted that he instead learn chemistry. “The future, my boy, lies in atoms and molecules,” Hardy was fond of saying, and he cautioned Needham not to rein himself in by studying merely anatomy and dissection. Since Hardy was so romantic a figure—he was a deep-sea yachtsman of legendary skill and courage, a black-bearded figure with the cut of the jib of an Elizabethan admiral, and almost certainly the model for the heroic Arthur Davies in Erskine Childers’s great spy novel The Riddle of the Sands—and since Needham found chemistry infinitely more absorbing than slicing up frogs and dissecting the knee joints of cadavers, he switched courses.

Three years later, by dint of a great deal of both work and, he insisted, prayer, he won his degree. He celebrated his success with a poem—one of a number of unfortunate pieces of doggerel he would write on the all too frequent occasions when he felt moved to do so. Some of his limericks and clerihews were mercifully brief; but his celebratory Ode to the Chemical Laboratories of Cambridge, perhaps not the most promising of titles, is longer. It is inconvenient to quote in full, but one stanza will suggest Needham’s style, which some might describe as by Wordsworth out of McGonagall, with nods to Betjeman and Rupert Brooke, had either been writing at the time:

 

And so to work: distilling oils by steam

Titration, or whatever it might be

Until the hour of four o’clock shall seem

Convenient for making ourselves free

Then back in high gear straight down K Parade

In overcoat and scarf arrayed

At home, with Robinson of Christ’s, to tea.

 

Despite now being armed with a degree, Needham was still somewhat rudderless; and since his father had just died—unexpectedly, at sixty—Needham felt he badly needed a father figure to help him decide on a career. So he turned for advice to a man whom he had met once before, at Oundle, and who was by now the unchallenged reigning monarch of the new science of biochemistry at Cambridge, Frederick Gowland Hopkins—known to all, even when in due course he was given a knighthood (for his part in the discovery of vitamins), as Hoppy.

Hopkins, who promptly asked the very willing and enthusiastic Needham to come and work with him, would provide him with both intellectual guidance and the benign paternal invigilation he needed. In addition, however, and purely fortuitously, Frederick Hopkins and his remarkable new laboratory in central Cambridge would offer Needham limitless access to one unexpected source of good cheer that would continue to amuse him for the rest of his days—an abundance of clever young women.

“His place bristles with clever young Jews and talkative women,” remarked one of Hopkins’s colleagues. In those early days the department counted among its most distinguished members Muriel Wheldale and Rose Scott-Moncrieff, who both worked on plant pigments; Marjory Stephenson, who specialized in the chemistry of microbes; Barbara Hopkins (the professor’s daughter), who worked on the metabolism of the brain; Antoinette Patey, whose field was the biochemistry of the eye; and three Dorothies—Dorothy Foster, whose interests lay in the inner workings of frogs; Dorothy Jordan-Lloyd, a protein chemist; and, most important, considering that she would one day become Joseph Needham’s wife, Dorothy Moyle, who would become a world-famous authority on the chemistry of muscles.1 To all of them, Joseph Needham, the clever, tall, rumpled, amusingly eccentric doctoral student from a smart college and with a reasonably exotic family background, a man who was known for being a chain-smoker, a singer, and no mean dancer, became an object of immediate and studied fascination.

And as he did, the formerly shy, reserved young man began to blossom. Armed with a qualification and now occupied with a settled calling in the Biochemical Institute, Needham started to make the most of his stature and his studious good looks. As soon as he returned from a stint researching in Freiburg—during which he added a fair fluency in German to the seven other languages (including Polish) that he now spoke with comfort—he seemed to burst with a new enthusiasm and confidence. Moreover, since his father’s death he now had a small annuity, with a sum of £6,500 invested in stocks. His uncle Arthur Needham was helping him look after it and draw its modest dividend income.

His academic standing began to rise. He was much liked by Hopkins, and was favored from the moment when he joined the team, in short order winning a coveted (and paid) research studentship. His position at the institute then evolved with some speed as he advanced from student to researcher to demonstrator to reader, the last post giving him a respectable salary. Before long he was able to show in both his work and his personal life the truth of an adage that was popular at Cambridge among those who admired and rather envied Hopkins’s close-knit team: “All of Hoppy’s geese,” they said, “turn into swans.”

Needham eventually acquired a little sports car—the first of a series of vehicles that prompted a keen tinkerer’s interest and led to a lifelong fascination with speed and dash. In due course he bought a most remarkable vehicle, an Armstrong-Siddeley Special tourer, a bright blue six-cylinder monster machine that could thunder through the Cambridgeshire lanes at almost ninety miles per hour. This car, moreover, had quite a pedigree: it had once been owned by Malcolm Campbell, who during the 1920s and 1930s achieved worldwide fame by capturing, repeatedly, the world land speed record—and indeed managing, in a variety of cars all called Blue-Bird, to double it, from 150 to 300 miles per hour, in the ten years between 1925 and 1935.2

It was also during this time that Needham became an avid follower of what in the 1920s was called, with a somewhat necessary degree of tact, gymnosophy. He became an avid nudist.

He first embraced nudism when the newly formed and very daring English Gymnosophist Society, its membership hitherto confined to a small claque of metropolitan sophisticates, spread its influence close to Cambridge, to the little Essex town of Wickford, where a highly secretive gathering of East Anglian naturists named themselves the Moonella Group. The members gave each other nicknames, swore not to divulge to outsiders the address of the house and garden where they took their naked ease, and encouraged one another to wear nothing except colorful headbands and sandals, so long as they looked Greek.

Nudism soon became tolerated to a limited degree in the ancient universities, where most eccentric behavior was excused, just as long as it didn’t frighten the horses. So like his counterparts at Oxford who flung their pink (and all too frequently flabby) bodies into the Cherwell at the site known as Parsons Pleasure, Needham knew he could not only cavort bare in the Moonellas’ garden at Wickford but also swim naked in an informally reserved stretch of the river Cam, conveniently close to the college, more or less whenever he pleased. Charles Darwin’s granddaughter, Gwen Raverat, remembered from her childhood that any gentlewoman passing through this reach in a punt on a hot summer day “unfurled a parasol and, like an ostrich, buried her head in it, and gazed earnestly into the silky depths, until the crisis was past, and the river was decent again.”

But Needham liked a little more privacy than this. So he would either take the branch-line steam train or cycle to the small village of Stow-cum-Quy, five miles east of the city. Here he could disrobe, and here was the nearest of the cool, limpid, almost motionless watercourses of The Fens, described by Needham quite memorably as a place that brought him bliss. The pool, he would write some twenty years later, was


surrounded with reeds whose stems are almost white, but bear at the top their long green blades which stream unanimously out in one direction if there is a little wind. If you lie flat on the bank of the diving place and look along the pool you see a picture of the reeds in the best Chinese manner.



Though now certain of his academic heading, Needham had yet to direct the spiritual side of his life. For two years during this time of apparent flamboyance he seriously considered becoming immersed in a fully organized religion. He went so far as to enroll as a practicing lay brother in an Anglo-Catholic monastic organization, the Oratory of the Good Shepherd; and for a while he tried to follow the strictly disciplined routines of the Oratory House.

But there was a problem: among the many strictures Needham was obliged to obey was celibacy—a vow that proved far too much for him. And so in 1923, after two full years, he left and returned to worship the deity on his own terms. In doing so—and because his bindings had now been loosed—he found himself allowed, among other things, to develop a keen personal interest in one of his young female fellow researchers in Hoppy’s biochemistry lab—Dorothy Mary Moyle, five years his senior.

“Dophi” Moyle, as she was generally known—though Needham in his diaries referred to her rather more economically, using just the Greek letter delta—was born into a London family of Quakers. Her father was a senior official in the patent office. After attending a private school in Cheshire run by her aunt, she went to Girton, then still a women’s college at Cambridge, and was soon summoned by Hopkins to work in his biochemical seraglio.

Her work on the chemistry of muscles—she specialized in the little-understood processes inside the cells of an animal’s muscle whenever it is made to contract3—was very different from Joseph Needham’s research, which involved the processes inside eggs, mostly those of chickens, as they progress toward the moment of hatching. So when the pair met they did not do so for the purposes of comparing notes: their mid-morning coffee-room sessions rarely went beyond the purely social. But she overheard him often enough, and what she heard turned out to be much more intriguing.

For Needham had suddenly become exceptionally and unexpectedly boisterous. He was now recognized within the department for talking loudly and with wild enthusiasm to all who would listen about the secret mechanics of his calling—especially about the process of cell division, which he saw as a fascinating amalgam of pure science and deep philosophy. He was especially proud of one celebrated experiment that he conducted, in which he placed a morsel of boiled mouse heart into a living human embryo, and watched as it formed what he believed were the beginnings of a second human brain inside the unborn mass. This, he told his fascinated listeners, was science that delved into matters connected with the very origins of life.

Dorothy Moyle found herself quite swept away by the man. Late in the spring of 1923, he asked her out. They first took coffee and tea together in the cafés on King’s Parade. Then they went bicycling, and as the friendship strengthened and the summer came and the days stretched out and warmed, they went to swim at Quy (though Dorothy shyly kept her clothes on while Joseph plunged in naked). They visited churches and railway stations. (Joseph was still fascinated with railways, and although not a train spotter, collected photographs of engine types and of stations he thought architecturally remarkable.) And during the university vacations they went away together, on trips—they were, after all, graduate students, and not subject to most college rules of decorum and celibacy.

They first went to Great Cumbrae Island in the Clyde estuary, outside Glasgow. Soon after that came more ambitious journeys, paid for by grants for the pursuit of biochemical knowledge: the following years they went together to Monterey in California, to the Woods Hole Institute on the south coast of Massachusetts, and to a French marine laboratory in Brittany. Ostensibly they went away to work on matters embryological, and specifically to check on the varying pH of the nurtured fish eggs they found in each of these places. But in fact they spent much of their time talking about their shared interests in Christianity and socialism—and to judge from their rather saucy holiday snapshots, they had adequate time for erotic amusements, too.

In early 1924 Needham introduced Dorothy to his mother in London, and they then visited her parents in the Devon village of Babbacombe. He proposed to her in midsummer, and they married in the autumn, just before the start of the academic year, choosing Friday, September 13, as the date for the small ceremony, in a deliberate snub to convention and superstition.

Before the rites they had made it clear to each other and to their friends—though not to their parents—that theirs would be a thoroughly “modern” marriage. Whenever the need seized them they would pursue encounters with others. They would not be hobbled by the tedious, irksome, and thoroughly bourgeois demands of sexual fidelity.

If they had had a child, all this might have changed. But they were not able to conceive: Joseph’s diary records encounters with Harley Street specialists concerned by his low sperm count, which may have been the reason. Still, they were philosophical about their situation. Having a child, they concluded much later, would have cramped their style—or at least his: from almost the very moment they exchanged vows Joseph began to pursue his erotic enthusiasms with great and unstinting gusto.

Few Cambridge women of the time were left free from his attentions. Women who are now well on in years recall these attentions. They remember his wicked grin, his piercing gaze, his courtesy, his Old World charm, his offers of help and advice, and “his way of making you feel you are the most important person in the world to him—which of course at the time, you were.” One now elderly woman, Blanche Chidzey, vividly remembers meeting him on a train, talking briefly to him, and then falling asleep, only to awaken when she heard him chatting quietly to a distinguished physicist who was also in the compartment. “Naturally I thought some lofty scientific topic must have gripped them—but then I listened, and it was all about me, in terms of chatting me up.” But he was very polite, she added.

[image: image]

Dorothy Moyle and Joseph Needham on their wedding day, Friday, September 13, 1924. Theirs was to be an “open marriage,” which lasted for more than six decades.

Of Dorothy, who was a more discreet person—a perfect saint, said one admirer, who perhaps heaped praise on her for putting up so stoically with her extraordinary husband—we are not so sure. Joseph was to hint in later years that perhaps his wife was somewhat more sedate than he. She was, he said, “not a flamboyant character, but a reasonable person, never outrée or unusual.” Pictures from the time tend to confirm this: she is small and sober, bespectacled, with her hair tight around her head, her coat plain black, her shoes sensible, her smile a little forced; he is tall and slightly comic-looking in a baggy double-breasted suit and scuffed Oxfords, with a small badge in his lapel and a cigarette between his lips, his smile puckish and distant, his mind evidently on other things, far away.

The fellows of Caius College did not give the young couple a wedding present. But in October of that year, they offered something of far greater value. Once he had presented and defended his thesis and been awarded his doctorate they elected Joseph Needham a full-fledged fellow. He now had a boundless access to the myriad of unique marvels an ancient university can provide. He had a cozy, firelit room of his own—with a nice symmetry it was K-1, the room once occupied by Sir William Hardy, who had been such an encouragement to him—as well as a library of fine books and a handsome chapel. He could come whenever he wished to the fellows’ oak-paneled combination room to take a usually indifferent sherry or a rather better claret beneath paintings of forgotten divines of noble antiquity. He could bring guests whom he wished to impress or delight to the splendidly proportioned dining hall, where servants set down excellent food at vast tables laden with old silver and porcelain.

His own combination of intellect and charm had been recognized very swiftly—he was still only twenty-four. People were beginning to say that he was on his way to becoming the Erasmus of the twentieth century, so sharp was his
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