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The PRICE of ALTRUISM
Charles Darwin (1809–1882)
Prologue
The men ducked out of the rain into the modest Saint Pancras Cemetery chapel. It was a bleak London day, January 22, 1975. The chapel was spare, its simple pews and white ceiling and walls giving it the feel of a rather uninspiring classroom. Soon they’d follow the hearse down a short path to the burial plot on East Road, where in an unmarked grave the body of the deceased would be laid to rest.1
A middle-aged man with a scraggly beard shuffled through the heavy wooden door beneath the ragstone spire, his nose red from whiskey and eyes swollen from fatigue. He’d been in and out of prison, destitute, hard on luck. A big toe jutted from torn sneakers, its nail uncut and covered in grime. Life had not smiled on Smoky. The only person who’d ever truly cared for him was George.
The bearded man was followed into the chapel by four other homeless men, the dead man’s final companions, all bundled up in discarded sweaters and scarves found in trash-bins and at the shelters—too small, belonging once to unknown strangers, but welcome protectors from the bitter cold. Some wore belts and socks that George had kindly given them, others pants and overcoats for which he had generously provided the coin. He’d been a true saint, one of them muttered, holding back tears as he passed a few solitary University of London geneticists sitting uncomfortably in silence. A distinct stench of urine followed the ragtag party as it made its way toward the front of the chapel where the coffin lay. There were ten people in the room, maybe eleven. It was a glum ending to a glum affair.2
And there, at the front of the chapel, stood the world’s two premier evolutionary biologists, brilliant men and silent rivals. “George took his Christianity too seriously,” said Mr. Apps, administering the ceremony on behalf of Garstin Funeral Directors in the absence of any family. “Sort of like Saint Paul,” Bill Hamilton whispered audibly under his breath, forcing John Maynard Smith to bite his lip. Then there was a silence. George Price had come over from America to crack the problem of altruism and uncovered something terrible. Now he was dead, the victim of his own hand.3
From the dawn of time mankind has been contemplating virtue. It began with an act of trickery: “…then your eyes shall be opened,” the snake whispers to Eve in the Garden of Eden, coaxing her to eat of the fruit, “and ye shall be as gods, knowing good and evil.” But if judgment had replaced innocence by way of conniving, it didn’t take long before the hard questions arrived. Soon Cain rose up against his brother Abel, killing him to tame his envy. When the Lord came asking for Abel’s whereabouts, Cain answered: “Am I my brother’s keeper?” It was a question that would reverberate down the paths of history, becoming a haunting companion to humanity.4
Then came Darwin.
The devout believed that morality was infused from above on the Sixth Day, religious skeptics that it had been born with philosophy. Now both would need to reexamine their timelines. “He who understands baboon,” the sage of evolution scribbled in a notebook, fore-shadowing what was to come, “would do more towards metaphysics than Locke.”5
It was like confessing a murder. If, as the Scottish geologist James Hutton wrote toward the end of the eighteenth century, the earth was so ancient that “we find no vestige of a beginning—no prospect of an end” if, as Darwin himself argued, life on earth had evolved gradually, over eons, and, far from a ladder was more like a tree; if, just like muscles and feathers and claws and tails, behavior and the mind had been fashioned by natural selection—if all these were true, it would be inconceivable to continue believing that man’s defining feature was entirely unique. Whether life had been “originally breathed…into a few forms or one” by a Creator, as Darwin suggested, bowing before popular sentiment in the second edition of The Origin of Species after leaving him out of the first, virtue was no kind of human invention. More ancient than the Bible, still earlier than philosophy, morality was in fact older than Adam and Eve.6
Why do amoebas build stalks from their own bodies, sacrificing themselves in the process, so that some may climb up and be carried away from dearth to plenty on the legs of an innocent insect or the wings of a felicitous wind? Why do vampire bats share blood, mouth to mouth, at the end of a night of prey with members of the colony who were less successful in the hunt? Why do sentry gazelles jump up and down when a lion is spotted, putting themselves precariously between the herd and hungry hunter? And what do all of these have to do with morality in humans: Is there, in fact, a natural origin to our acts of kindness? Does the virtue of amoebas and bats and gazelles and humans come from the very same place?
Altruism was a puzzle. It stood blatantly opposed to the fundamentals of the theory, an anomalous thorn in Darwin’s side. If Nature was bloody in tooth and claw, a ruthless battle fiercely fought beneath the waves and through the skies and in the deserts and the jungles, how could a behavior that lowered fitness be selected? Survival of the fittest or survival of the nicest: It was a conundrum the Darwinians would need to solve.
And so, starting with Darwin, the quest to solve the mystery of altruism began. It traveled far and wide: From the Beagle in the southern seas to the court of the Russian czar Alexander II to the chambers of London’s Royal Society; from economics lecture halls at the University of Chicago to Senate hearing rooms on Capitol Hill; from Indiana prairies to Brazilian jungles to Jamaican mountains; from World War I trenches to anti–Vietnam War demonstrations, Marxist manifestos to Anglican proclamations, Quaker pacifications to Nazi heresies. Some argued that man was all of a part with Nature, bound by his animal beginnings, others that his intelligence rendered him uniquely transcendent. Some championed a return to origins, others the clawing climb of culture away from them, still others an uneasy marriage between the two. Emphatic and zealous, each saw the problem from where they were standing, sometimes translating prior commitments about what’s right and wrong directly onto nature. And so the quest remained far from complete. As we shall see, 150 years after Darwin it continues just as passionately.
But if the search for the natural origins of goodness has woven a historical tapestry of unusual complexity and color, of strikingly original science and dramatic personalities and events, one important thread has so far been missing. It is the thread of the unique life and tragic death of the forgotten American genius George Price, atheist-chemist and drifter turned religious evolutionary–mathematician and derelict, the man who rests in an unmarked grave in Saint Pancras Cemetery to this very day. Some of the greatest scientific minds of the nineteenth and twentieth centuries have grappled with the reality of true selflessness, from economics to biology, mathematics to philosophy, ecology to theology to genetics. In the face of the difficult odds posed by egoism, they found it far from an easy problem to crack. Then, like a phantom, came George.
As the thread of George Price’s life is woven into the tapestry of the search for the origins of altruism for the very first time,7 the colors of the pageant suddenly change in radiance and hue. For using Darwin’s great insight to penetrate the mystery of kindness, Price came to see what had eluded many before him: Whereas others, in their hunt to fathom goodness, pitted different levels of organization of life against one another—the gene conniving against the individual, the individual subverting the group, one group fighting doggedly against another—this lonely outsider understood that they would all have to be part of a single equation. It was a dramatic flash—a penetration that would forever change our view of the evolution of life. Unknown, untrained, in a foreign country, dejected and alone, he had caught a glimpse of the great canvas of natural selection and seen its splendor and broadness. And, writing the elegant equation, he literally came off the street, anonymous, to present it to the world.
But if George Price’s mathematics helped penetrate the origins of altruism deeper than ever before, his life itself was an attempt to answer its most burdensome and mystifying riddle. The level at which selection operates is a technical issue but bears heavily on a fundamental conundrum: If altruism evolved over time in nature, it surely must have served some utilitarian purpose, and if it serves an ulterior purpose it is never what it seems. Part of some natural metric, the purity of selflessness is undermined by the scourge of self-interest: What looks like sacrifice may in fact be the road to personal gain. And so, when it comes to us, a dreaded question arises: Beneath its evolutionary veneer, and despite the refinements of culture, does true selfless altruism exist? It’s a question every human since Adam and Eve has sought desperately to answer.
It is a question, too, that modern scientists tackled fearlessly. Whether they ever succeed entirely is doubtful: The problems science is equipped to answer, we shall see, are fundamentally of a different kind. George Price’s life, on the other hand, provides a precious and original counterpoint. From the depths of the Great Depression in New York City to Swinging London in the sixties, and from the glamour of secrecy at the Manhattan Project to the humiliation of homelessness off Soho Square, it traces a dramatic trajectory. From militant atheism to religious ecstasy; from comfort and respectability to self-imposed vagrancy; from selfishness to selflessness and finally to the depths of anguish and suicide—George Price’s life, like the grander tale of attempts to crack the mystery of altruism, is a powerful reminder of the inescapable duel between biological necessity and the transcendence of the human spirit. But if ultimately, just like science, it too fails to provide a full answer to the mystery of kindness, it illuminates, more clearly than ever before, the meaning of the mystery.
This is the timeless story of the search for the origins of kindness. It is a tale of animal and man, of nature and politics, of true goodness and deceptive appearances. Its characters are many and colorful: the Russian anarchist Prince Peter Kropotkin; the “Devil’s disciple” Thomas Henry Huxley; the Hungarian-born mathematical wizard and father of game theory, John von Neumann; the English polymath and “last man to know all there is to know” J. B. S. Haldane; the “Orwellian” psychologist B. F. Skinner; the father of information theory, Claude Shannon; “the most distinguished Darwinian since Darwin,” Bill Hamilton; John D. Rockefeller, Vladimir Ilych Lenin, Adolf Hitler, Franklin Roosevelt, Richard Nixon, the Beatles, and many more.
But more than a personal history of men, this is also a collective chronicle of humanity. From its lowly beginnings in some primordial soup through slime mold to ant to antlered deer to inquisitive monkey, the story of the search for goodness climbs all the way from the oceans and the jungles to titanic twentieth-century battles between systems of government and economics. From the promise of democracy and the free market to communism and the hope of equality, and from the liberations and perils of individualism to the inebriation of nationalism and unity, the quest to crack the altruism code traces an epic voyage. From baboons fighting in trees, to the Russian Revolution, to Nazi Germany, to the atom bomb, to twenty-first-century neurogenetics and brain imaging today, it is mankind’s soaring, Sisyphean journey to return to the paradise of the Garden of Eden.
And it is also the tragic tale of the tortured soul of one man, George Robert Price, the hitherto missing thread now woven into the tapestry of the greater story. More than any other person, Price came closest to seeing how sacrifice could be born of the ruthless cull of evolution, even if his penetrating mathematics could never tell him if selflessness was ever truly genuine and pure. Unable to find the answer to this greatest of human conundrums in science, he went looking for it in other places. What he found is a lesson to all those who came before and after him.
And perhaps, in some small sense, it is also an answer to Cain.
Part One
Peter Kropotkin (1842–1921)
Thomas Henry Huxley (1825–1895)
War or Peace?
He would wait until dusk. That would be the best time to slip away unnoticed. As he packed a small valise, memories of his animated talk on the glacial formations of Finland and Russia at the Geographical Society the previous evening still lingered in his mind. It had gone well, he thought. The country’s leading geologist, Barbot-de-Marny, had spoken up in his favor. It was even proposed that he be nominated president of the physical geography section of the society. Years of journeying to the frozen hearts of faraway places had finally paid off. But now he must concentrate. Now he must flee. “You had better go by the service staircase,” one of the servant girls whispered.1
A horse-drawn carriage stood at the gate. He jumped in. The cabby whipped the horse and turned onto Nevsky Prospekt, the majestic avenue planned by Peter the Great in the city that called itself by his name. It was a short ride to the rail station, and from there, please the spirits, to freedom. Russia was a vast land, and in the remoteness of its eastern expanses it was his intention to start a land league, like the ones that would become so powerful in Ireland in the years just ahead. It was the beginning of spring 1874.
Suddenly a second cab galloped by. To his great surprise there in its carriage, was one of the two weavers who had been arrested the week before, waving his hand at him. Perhaps he has been released, he thought, and has an important communication to make to me. Duly he ordered the cabby to stop, but before he could greet the weaver, a second man, sitting beside him, appeared. Two years of clandestine meetings, disguises, and sleeping in other people’s beds had come to an end. Jumping into his carriage, the second man, a detective, cried out: “Mr. Borodin, Prince Kropotkin, I arrest you!” Later that night, in the bowels of the infamous Third Section, a gendarme colonel solemnly read the charge: “You are accused of having belonged to a secret society which has for its object the overthrow of the existing form of government, and of conspiracy against the sacred person of his Imperial Majesty.” For Prince Peter Alekseyevich Kropotkin, alias Borodin, the game was finally up.2
Across the Baltic and North seas at the very same time, Thomas Henry Huxley was fastening his bow tie in preparation to open, together with the president, Sir Joseph Dalton Hooker, the Thursday meeting of the Royal Society in Burlington House, Piccadilly, London.
Pictures of his carriage ride that afternoon flashed like fiery moths in his mind: Magsmen, cracksmen, shofulmen and prostitutes, child fences, religious fakes, and grimy boxers and promoters—this was the Victorian underworld, lying on his route to England’s sanctum sanctorum of science. He knew the gutters and fever nests well: He had come from them. As he settled into the velvet-cushioned oak chair, he stole a nervous glance across the room.
Born in 1825 above a butcher shop in Ealing, a small village twelve miles west of London, he was forced at ten to abandon school to earn the pittance his unemployed father could not provide him. At thirteen he was apprenticed to a “beer-swilling, opium-chewing” medical man of a brother-in-law in Coventry, before being fastened to a lowlife mesmeric doctor back in town. At times the young Huxley thought he might drown in what a later biographer would call the “ocean stream of life” that was London—teeming with “whores, pandars, crimps, bullies.” He found refuge in the dreary apothecary shop, grinding drugs in solitude. Steadily a rage grew within him. How could the middle class remain so coldly indifferent, he wondered in his diary and in countless letters to friends, to such unabashedly squalid suffering?3
With hard work and determination he gained a scholarship to Charing Cross Hospital, and later won the gold medal for anatomy and physiology at the University of London. At twenty, to pay back debts, he joined the Royal Navy as assistant surgeon on board the HMS Rattlesnake, surveying the coasts and innards of Papua New Guinea and Australia and dissecting otherworldly invertebrates from the wild southern seas. The specimens and papers he sent back home quickly made a name for him as an authority on the oceanic hydrozoa. At twenty-five he was elected to the Royal Society. Before long he was the professor of natural history at the Royal School of Mines, Fullarian professor at the Royal Institution, Huntarian professor at the Royal College of Surgeons, and president of the British Association for the Advancement of Science. He led important royal commissions, setting out to fix the British world: Trawling for Herrings on the Coast of Scotland, Sea Fisheries of the United Kingdom, the Contagious Diseases Acts, Scientific Instruction and the Advancement of Science.
He shuffled the papers in front of him. The seat of Britain’s most learned men of science for more than 300 years, the Royal Society was undergoing dramatic change, mirroring the very face of the nation. Gone were the courtly days of yesteryear, the unchallenged loyalties to Crown and Church. As doctors, capitalists, and even those strange birds, “academics,” began ringing at the bell, a fresh spirit was being ushered in. The new patrons were merchants and builders of empires abroad, not “blue blooded dilettantes” and “spider-stuffing clergy.” For Britain itself, as for its august Royal Society, the new gods became “utility and service to state; its new priests, the technocrats and specialists.” Men, that is, just like Huxley. 4
Earlier that week he had been hosted by the radical caucus of Birmingham. A statue of the chemist Joseph Priestley was being unveiled, and Huxley seemed just the man to do the talking. With the city fathers hanging on his every word, he painted the townsfolk a vision of “rational freedom” sanctioned by a science-driven state. The post, the telegraph, the railway, vaccination, sanitation, road building—all would be well served if run by government. Improving life for British citizens in this way was the only way to stave off the bloody revolutionary rage scourging the rest of Europe.5
Clearing his throat to open the meeting, Huxley had calmed. It was the spring of 1874 and he was secretary of the Royal Society. The imperial botanist, Hooker, sitting beside him, had just declined a knighthood as beneath the dignity of science. Huxley smiled to himself. If a little boy from Ealing could make it, the system must be true and just after all. In a cutthroat world of competition, he had clawed his way from the gutter to the very heights of Victorian living. Brimming with fiery spirit—“cutting up monkeys was his forte, and cutting up men was his foible” the Pall Mall Gazette observed of him—he was the unblinkered professional public servant at the service of the modern, benevolent state.6
“My fellows, I call this meeting to order.”
When the four-wheeled carriage crossed the Palace Bridge over the Neva some days and interrogations later, notwithstanding the silence of the stout Circassian accompanying officer, Kropotkin knew he was being taken to the terrible fortress of Saint Peter and Saint Paul.
Here Peter the Great had allegedly tortured and killed his son Alexis with his own hands; here Princess Tarakanova was kept in a water-filled cell, “the rats climbing upon her to save themselves from drowning” here Catherine buried political prisoners alive. And here, too, great men of letters had recently been chained: Ryleyev and Shevchenko, Fyodor Dostoyevsky, Pisarev. The revolutionary Mikhail Bakunin, too, had spent eight hard years there before the czar offered him the choice of banishment to Siberia, which he gladly accepted. Bakunin ended up escaping from Siberia in 1861 to Yokohama and from there to San Francisco and then New York. When he finally burst into fellow revolutionist and exile Alexander Herzen’s apartment in London sometime later, “Can one get oysters here?” was the first thing the great anarchist bellowed. With such thoughts in his mind Kropotkin smiled under his beard and promised himself: “I will not succumb here!”7
Immediately he was ordered to strip and handed a green flannel dressing gown and gigantic woolen stockings of “an incredible thickness.” Boat-shaped yellow slippers were thrown at his feet, so big that they fell off when he tried to walk. The prince was to be treated like any other inmate. Still, the military commander of the fortress, General Korsakov, a thin and tired old man, betrayed enfeebled vestiges of the tug of stature in czarist Russia, seeming visibly embarrassed by the occasion. “I am a soldier, and only do my duty,” he said, not quite looking the prince in the eye. Kropotkin was paraded through a dark passageway guarded by shadowed sentries. A heavy oak door was closed behind him, and a key turned in its lock.
The room was a casemate, “destined for a big gun,” Kropotkin later wrote in his memoirs, with an iron bed and a small oak table and stool. The sole window, a long, narrow opening cut in a wall five feet deep and protected by an iron grating and a double iron window frame, was so high that he could hardly reach it with his outstretched fingers. Defiant, he began to sing, “Have I then to say farewell to love for ever?” from his favorite Glinka opera, Russlan and Ludmila, but was soon silenced by the basso reproach of an invisible guard.
The cell was half dark and humid. Absolute silence reigned all around. Assessing his surroundings, the prince determined to keep his body fit. There were ten steps from one corner to the other. If he paced them 150 times, he would have walked one verst—two-thirds of a mile. Then and there he decided to walk seven versts every day: two in the morning, two before dinner, two after dinner, and one before going to sleep. And so he did, day in and day out, month in and month out. And he let his mind roam.8
Darwin called him “my good and kind agent for the propagation of the Gospel,” though “good” and “kind” were perhaps not quite the words for the slashing rapier of “Darwin’s bulldog.” For Huxley the alternative was “to lie still and let the Devil have his own way,” for the resistance to the logic of materialism and evolution seemed to him nothing short of the workings of Satan. Darwin’s nemesis, Britain’s leading anatomist, Richard Owen, had called Huxley a pervert with “some, perhaps congenital, defect of mind” for denying divine will in Nature, but this sort of thing only stoked his internal fires. Finally, from the heights of the Royal Society, Huxley, known to his enemies as “the Devil’s disciple,” could begin to bring about the revolution.9
The first blow was struck from Russia. Vladimir Kovalevskii had come to London to work on hippopotamus evolution and was soon befriended by Huxley. Darwin’s philosophy of descent with modification by the merciless hand of Nature’s blind selector had been fought over with rancor on the pages of popular newspapers and debated with disdain in the halls of museums. But evolution still remained at the margins of true scientific discourse. More than a decade following the publication of the Origin of Species, the Philosophical Transactions of the Royal Society had yet to print one article related to Darwinism, stubbornly clinging to “facts” and avoiding “theory,” and keeping as far from controversy as its blue-bloodedness could afford. But Huxley and his X-Club friends were now the new masters.10 When the secretary read Kovalevskii’s paper to the society, George Gabriel Stokes complained that it was an abomination that a nihilist known to the Russian secret police be allowed to air such folly. Comparing Darwinian speculations with the axioms of Newton was a blow to the very foundations of knowledge. For Stokes, Cambridge’s Lucasian professor of mathematics, the “continuous curve” connecting the creative acts was a piece of “divine geometry,” the very considered opposite of “Creation by Caprice.” Yet Huxley arranged for sympathetic reviewers, and “On the Osteology of the Hyopotamidae” soon appeared in the pages of Transactions. It took the hippopotami and a nihilist Russian, but the fiery lad from Ealing had finally traversed the Royal Society’s impasse. A flood of “free-thinking” was about to violently burst open the pearly gates of England’s scientific holy of holies.11
Kropotkin was born in Moscow in the winter of 1842. His maternal grandfather had been a Cossack army officer—some said of note—but his father’s side provided the truly important pedigree. The Kropotkins were scions of the great Rurik dynasty, first rulers of Russia before the Romanovs.12 At a time when family wealth was measured in numbers of serfs, the family owned nearly twelve hundred souls in three different provinces. There were fifty servants in the Moscow home, and another seventy-five at the Nikolskoye country estate. Four coachmen attended the horses, five cooks prepared the meals, and a dozen men served dinner every evening. It was a world of birch trees, governesses, samovars, sailor suits, and sleigh rides that young Peter was born into, “the taste of tea and jam sharpened and sweetened by the sense of the vast empty steppes beyond the garden and imminent end of it all.”13
Not all was idyllic. Like other famous sons of Russian landed nobility—Herzen, Bakunin, Tolstoy—Peter would come to despise the particular flavor of Oriental despotism baked in the juices of Prussian militarism and overlaid with a foreign veneer of French culture. Ivan Turgenev’s short story “Mumu,” describing the misfortunes of the serfs, came as a startling revelation to an apathetic nation: “They love just as we do; is it possible?” was the reaction of sentimental urban ladies who “could not read a French novel without shedding tears over the troubles of the noble heroes and heroines.” 14 Images etched themselves on young Peter’s mind: the old man who had gone gray in his master’s service and chose to hang himself under his master’s window, the cruel laying waste of entire villages when a loaf of bread went missing, the young girl who found her only salvation from a landlord-arranged marriage in drowning herself. Increasingly, thinking and caring sons of the ruling elites of imperial Russia witnessed up close the meanness and sterility of the feudal world into which they were born, and fretted over the future of their beloved Russia. Many wondered: What is to be done?15
Aleksei Petrovich Kropotkin, a retired army officer who had seen little real action but nevertheless lived entirely according to military custom, thought he knew very well what his son needed to do: Little Peter’s artistically inclined mother died of consumption when he was just four, and thereafter he would be groomed for the life of a soldier. When a serendipitous opportunity presented itself to showcase his son at a gala costume party in honor of Czar Nicholas I’s twenty-fifth anniversary, eight-year-old Peter’s uniform was prepared with particular attention. And there he was, dressed as a Persian page with a belt covered with jewels, and hoisted by his uncle, Prince Gagarin, to the platform, when the czar himself beheld him. Taking the young boy by the arm, Nicholas I led him to Maria Alexandrovna, the pregnant wife of the heir to the throne, saying: “That is the sort of boy you must bring me.” 16
The czar would not live to regret his words, but his heir would. The Corps of Pages in St. Petersburg was the training ground for Russia’s future military elite; only 150 boys, mainly sons of the courtly nobility, were admitted to the privileged corps, and upon graduation could join any regiment they chose. The top sixteen would be even luckier: pages de chambre to members of the imperial family—the card of entry to a life of influence and prestige. When Peter was sent there by his father at fifteen, he already considered it a misfortune. But despite himself he graduated at the top of the class and was made personal liege to Alexander II, Nicholas having died some years earlier. It was 1861, and insurrections were growing more violent and expensive, opposition more damagingly vocal. The new czar was coming under increasing pressure to grant freedom to his serfs. When he finally signed the Edict of Liberty on March 5 (according to the old Russian calendar), Alexander seemed to Peter transcendent. The sentiment was fleeting. The glamour of richly decorated drawing rooms flanked by chamberlains in gold-embroidered uniforms took his breath away at first, but soon he saw that such trifles absorbed the court at the expense of matters of true importance. Power, he was learning, was corrupting.
As he shadowed the czar at a distance, with the requisite combination of “presence with absence,” the aureole he once imagined over the imperial ruler’s person gradually gloomily eroded. The czar was unreliable, detached, and vindictive, and many of the men around him were worse. With the Corps of Pages, Kropotkin had learned to march and fence, build bridges and fortifications, but his true interests, he already knew, lay elsewhere. Secretly he began to read Herzen’s London review, the Polar Star, and even to edit a revolutionary paper. When the time came to pick a commission he determined to travel to the far expanses of eastern Siberia, to the recently annexed Afar region. His father and fellow cadets were shocked—after all, as sergeant of the corps the entire army was open to him. “Are you not afraid to go so far?” Czar Alexander II asked him before he was to leave, surprised. “No. I want to work. There must be much to do in Siberia to apply the great reforms which are going to be made.” “Well, go; one can be useful everywhere,” the czar replied, but with such an expression of fatigue and complete surrender that Kropotkin thought at once, “He is a used up man.” 17
Thirty years before Kropotkin set out for the Afar, Charles Darwin set sail on the HMS Beagle. En route to Buenos Aires in October 1832, Darwin noticed swarms of phosphorescent zoophytes, each smaller than the dot above this i. They illuminated the waves surrounding the ship with the glow of a pale green light as it sailed into the dark unknown ocean. Darwin was aware of the prevalent explanation: The tiny marine creatures had been put there by God to help sailors avoid shipwreck on gloomy nights at sea. This was the doctrine of finalism, or teleology, the very backbone of a tradition of natural theology on which Darwin’s generation had been reared.18
But the young lad from Shrewsbury would not have God’s benevolence stand as a proxy for scientific explanation. The glow ordained to direct lost sailors, he was certain, was simply phosphorescence caused by the decomposing bodies of the millions of dead zoophytes caught among the live ones—a process by which the ocean purified itself. This was purpose enough, God’s benevolence notwithstanding. The true beauty of Nature could be unmasked only by uncovering her own laws, not God’s divinations. The Reverend William Paley figured natural design to be proof of godly design—how else to explain the excellence of the crystalline lens of the eye of the trout, or the aerodynamic perfection of the wing of the eagle? But the answers in his Natural Theology now seemed to Darwin like questions: If God were bracketed, and natural laws sought out in his stead, how could the seamless fit between organisms’ forms and functions be explained? How did Nature come to seem so perfect?19
One way to look at the problem would be to study Nature’s imperfections, long recognized as a puzzle, and unsuccessfully explained away by the argument for design. Why on earth do flightless kiwis have vestiges of wings, snakes relics of leg bones, or moles traces of once-busy eyes? The mysteries of biogeography kept tugging at his mind, too: Why are there fewer endemic species on islands than on the mainland? Where did these species come from? Why are they so similar to mainland species if their natural surroundings are so different? A fixity-of-species man upon embarkation, Darwin returned to England in October 1836 leaning toward a more dynamic view of Nature and her ways. Still unsure of the physical law to explain away all conundrums, he nevertheless arrived after nearly five years at sea with “such facts [that] would undermine the stability of species.”20
And then something momentous happened.21 In October 1838 Darwin read An Essay on the Principle of Population by the clergyman and former professor of political economy Thomas Malthus. The idea that population increases geometrically while food supply increases arithmetically was meant by Malthus to prove that starvation, wars, death, and suffering were never the consequence of the defects of one political system or another, but rather the necessary results of a natural law. A Whig and a supporter of Poor Law action to ameliorate the condition of the destitute, Darwin was not sympathetic to Malthus’s reactionary politics, but applying the clergyman’s law to nature was different. Immediately he realized that given the struggle for existence everywhere, “favorable variations would tend to be preserved, and unfavorable ones to be destroyed. The result of this would be the formation of new species. Here, then,” he wrote, “I had at last got a theory by which to work.” Evolution by natural selection was nothing more and nothing less than “the doctrine of Malthus, applied to the whole animal and vegetable kingdoms.”22
After all, if one great lesson had been gleaned from the journey, it was the awesome abundance of life on the planet. On the massive vines of “wonderful” kelp off the coast of Tierra del Fuego, plummeting forty-five fathoms into the darkness, Darwin found patelliform shells, troche, mollusks, bivalves, and innumerable crustacea. When he shook, out came “small fish, shells, cuttle-fish, crabs of all orders, sea-eggs, starfish, beautiful holuthuriae, planariae, and crawling nereidous animals of a multitude of forms.” The “great entangled roots” reminded Darwin of tropical forests, swarming with every imaginable species of ant and beetle rustling beneath the feet of giant capybaras and slit-eyed lizards, under the watchful gaze of carrion hawks. The splendor and variation were endless. “The form of the orange tree, the coconut, the palm, the mango, the tree-fern, the banana,” Darwin wrote nostalgically, surveying the tropical panorama at Bahia as the Beagle pushed for home, “will remain clear and separate; but the thousand beauties which unite these into one perfect scene must fade away; yet they will leave, like a tale heard in childhood, a picture full of indistinct, but most beautiful figures.”23
In truth, Darwin knew, nature was one grand cacophonous battle—brutal, unyielding, and cruel. For if populations in the wild have such high rates of fertility that their size would increase exponentially if not constrained; if it is known that, excepting seasonal fluctuations, the size of populations remains stable over time; if Malthus was right, as he surely was, that the resources available to a species are limited—then it follows that there must be intense competition, or a struggle for existence, among the members of a species. And if no two members of a population are identical, and some of these differences render the life chances, or fitness, of some greater than others—and are inherited—then it follows that the selection of the fitter over the less fit will lead, over time, to evolution. The consequences were unthinkable, yet Darwin’s logic was spotless. From the “war of nature, from famine and death” the most exalted creatures had been created. Malthus had brought about in him a complete “conversion,” one which, he wrote to his trusted friend Joseph Hooker in 1844, was “like confessing a murder.”24
Prisons to reform, schools to build, tribunals to assemble—the great administrative apparatus of the state was waiting to be marshaled. Wide-eyed, Kropotkin had joined the Cossack regiment, eager to bring justice to faraway districts. Gradually he saw his considered recommendations all dying a silent death on the gallows of bureaucracy and official corruption. When a Polish insurrection broke out in the summer of 1863, Alexander II unleashed a terrible reaction, all reforms and their spirit long forgotten. Disillusioned, Kropotkin gradually turned to nature. Fifty thousand miles he traveled—in carts, on board steamers, in boats, but chiefly on horseback, with a few pounds of bread and a few ounces of tea in a leather bag, a kettle and a hatchet hanging at the side of his saddle. Trekking to Manchuria on a geographical survey he slept under open skies, read Mill’s On Liberty, and beheld with astonishment “man’s oneness with nature.”25
Kropotkin’s primary concern now became working out a theory of mountain chains and high plateaus, but he was keen, too, to find evidence for Darwin’s great theory. He had read The Origin of Species at the Corps of Pages, and in a way this was his polar voyage of the Beagle. What he saw, then, came as a great surprise: Darwin spoke of a fierce struggle between members of the same species, but everywhere he looked Kropotkin found collaboration: horses forming protective rings to guard against predators; wolves coming together to hunt in packs; birds helping each other at the nest; fallow deer marching in unison to cross a river. Mutual aid and cooperation were everywhere.
Like Darwin upon his return from his journey, after five years of adventure Kropotkin had yet to develop a fullblown theory of nature. But if Darwin’s belief in the fixity of species had been shaken on the Beagle, Kropotkin’s assurance of the struggle for existence was completely shattered on the Afar. By the time he arrived in St. Petersburg in April 1867, he wrote, “the poetry of nature” had become the philosophy of his life.26 At the same time, he had lost all faith in the state: Once a constitutionalist who believed, like Huxley, in the promise of benevolent administration, Kropotkin emerged from the great Russian expanses fully “prepared to become an anarchist.”27
It was in Switzerland some years later that he became a full-fledged revolutionary. The death of his father finally setting him free, news of the Paris Commune drew Kropotkin to Europe. In Zurich he joined the International, gaining a taste for revolutionary politics. But it was in Sonvilliers, a little valley in the Jura hills, that something really moved him. In the midst of a heavy snowstorm that “blinded us and froze the blood in our veins,” fifty isolated watchmakers, most of them old men, braved the weather in order to discuss their no-government philosophy of living. This was not a mass being led and made subservient to the political ends of a few apparachiks. It was a union of independents, a federation of equals, setting standards by fraternal consensus. He was touched and deeply impressed by their wisdom. “When I came away from the mountains,” Kropotkin wrote, “my views upon socialism were settled. I was an anarchist.”28
Back in St. Petersburg he joined the Chaikovsky Circle, an underground group working to spread revolutionary ideas. For two years, between learned debates at the Geographical Society and lavish imperial soirees, Kropotkin became “Borodin.” Disguised as this peasant he ducked into shady apartments to lecture on everything from Proudhon to reading and arithmetic, slipping away again like a phantom. Communalism and fraternity were the anarchist response to the state, order without Order. Here was the creed: Left to his own devices, man would cooperate in egalitarian communes, property and coercion replaced by liberty and consent. Progress was being made uniting the workers in revolt against the czar when the police began taking serious counteraction. A group of agitating weavers had been arrested, and a raid on a student apartment produced a revolutionary manifesto authored by one P. A. Kropotkin. It was then that he knew that he would have to leave without delay. Now, pacing in his prison cell, Kropotkin could not help but grimace: if only he had forgone that last talk on glacial formations!
If competition between individuals was, scandalously, Nature’s way, she had forgotten to whisper the news to some of her smaller creatures. Many an ant species, Darwin knew, was divided into fixed, unbreachable castes. The honeypot ant of the American deserts has workers whose sole job is to hang upside down, motionless, like great big pots of sugared water, so that they may be tapped when the queen and her brood are thirsty. Members of another caste in the same species have gigantic heads with which, Cerberus-like, they block the nest entrance before intruders. The leaf-cutter ants of South America sport castes that differ in weight up to three hundredfold, from miniature serene fungus gardeners to giant ferocious soldiers. In the ant world some tend to the queen, others to the nest, others to food, others to battle—each to his caste and each to his fate. What Darwin found amazing was that besides the queen and a few lucky males, all the rest of the ants are effectively neuters. This made no sense if success in the battle for survival was measured by production of off spring.29
For Darwin the mystery lay in trying to explain how such different behavior and morphology arose in a single species, for since all the workers had no off spring, natural selection could hardly be fashioning their traits through their own direct kin. What this meant was that the queen and her mate were somehow passing on qualities through their own progeny—massive heads, gardening scissor teeth, and mysterious altruistic behavior—that they themselves did not possess, an obscurity that Darwin found “by far the most serious special difficulty, which my theory has encountered.”30 This was a problem of heredity: How could traits, both of form and of behavior, perform such Houdini acts in their journey from generation to generation?
It was also a glaring exception to “nature, red in tooth and claw.”31 If evolution by natural selection was the doctrine of Malthus applied to the whole of living creation, little ants and bees and termites were islands of chivalry in a sea of conflagration. Why—how—this anomalous sanctuary of “goodness”?32 To solve the mystery Darwin asked a simple question: Who benefits? The answer, he thought, was the “community,”33 for those who could forage or fight would surely free others to partake in procreation, on the very same principle that rendered the division of labor “useful to civilised man.” If selection sometimes worked at a level higher than the individual, even the ultimate sacrifice of the stinging bee or ant centurion could evolve. This was quite an idea, for the very essence of Darwin’s theory, as he declared in The Origin of Species, was that “every complex structure and instinct” should be “useful to the possessor.” Natural selection could “never produce in a being anything injurious to itself, for natural selection acts solely by and for the good of each.”34 And yet it did.
Darwin was impressed. It was the strongest evidence yet, he thought, for the incredible power of natural selection. In truth, he would come to believe, it was actually entirely much bigger. “The social instincts,” he wrote in The Descent of Man, “which no doubt were acquired by man, as by the lower animals, for the good of the community, will from the first have given him some wish to aid his fellows, and some feeling of sympathy.”35 Evolution was the key to the beginnings of morality in humans.
Rheumatism had almost killed Kropotkin. With the help of family connections and a friendly doctor’s note, he was transferred after twenty-one months to the detention house and from there to the military hospital. Finally, even though he was sickly and frail, there was a glimmer of hope: The hospital was not nearly as well guarded as the fortress. The day of the escape was fixed. It was to be June 29 (old style), the day of Saints Peter and Paul—his friends having decided to throw, he later wrote, “a touch of sentimentalism into their enterprise.”36 A red balloon climbing into the blue sky would be the signal to make a dash for the gate, where a carriage would whisk him to freedom. But the impossible happened that day: No red balloons could be found in all of St. Petersburg, and when one was finally discovered and snatched from the hand of a howling boy, it would not fly, nor would the apparatus for making hydrogen, hurriedly bought from an optician’s shop, revive it. The woman who finally strung the flaccid balloon to an umbrella, walking up and down behind the hospital wall, did not help either: The wall was too high and the woman too short, and the signal never reached poor Kropotkin.
The next morning a relative came to visit at the hospital carrying a watch that she asked that he be given. Unsuspected, it was passed to him, though the timepiece was far from innocent. Hidden inside was a cipher, detailing the new plans for escape that very day. At 4 p.m.
Kropotkin went out to the garden for his afternoon stroll. When he heard the cue of an excited violin mazurka, he made a desperate dash for the gate. “He runs! Stop him! Catch him!”—a sentry and three soldiers were in hot pursuit, so close that he could feel the wind of the bayonet thrust toward him.37
That evening they clinked glasses at Donon’s, St. Petersburg’s finest restaurant: The secret police would never think of looking there. The escape was a feat of true altruism: Untold accomplices had selflessly braved grave danger—one signaling with handkerchiefs, a second by means of synchronized cherry eating, a third distracting the guard, a fourth playing the violin, a fifth commanding the carriage—Kropotkin was aglow with pride. But he would have to leave. Soon he crossed the Finnish border and was on a steamer headed for London.
Mady Huxley died of pneumonia on November 20, 1887. The great neurologist Jean-Martin Charcot had come to England to examine her—the loss of vision and voice having led her father to fear “the worst of all ends—dementia.” She was to him a “brilliant creature,” his fair and beloved third child. A specialist on “hysteria” and teacher to the young Sigmund Freud, Charcot determined that Mady suffered from a grave mental illness and invited her to Paris for hypnosis. It was too late. Arriving at the Salpêtrière Hospital, exhausted, she succumbed before the treatment could remove her emotional “conflicts.”38
Staggering, in pain, Huxley traveled to Manchester for a talk he felt honor bound to give. As the train sped north through the West Midlands—Coventry, Birmingham, Wolverhampton, Stoke-on-Trent—he glanced at England passing by. For more than four years now he was president of the Royal Society, the winner of medals, and very sun of the scientific orbis terranum.39 But if Huxley had come a long way from above the butcher’s shop in Ealing, so too had England from its affluent “Age of Equipoise.” Dissenters and Nonconformists had waged a battle for meritocracy against Church and Crown in the 1850s, ’60s, and ’70s, but this was long yesterday’s triumph. Great boring machines were now miraculously digging the Channel tunnel deep beneath the sea, yet millions in the cities and countryside took to bed hungry. The “interminable Depression” had coincided with “a specialist age” at its finest hour technology was failing the masses.40
And the masses were swelling. Britain’s population had reached 36 million and was adding nearly 350,000 hungry mouths every year. As growth rates had surged, a new phrase made its way from France and Germany. English Darwinians had by tradition few qualms about folding the social into the biological: For them animals and man bowed just as humbly before Nature and her laws. But as political socialism took a bite at the Malthusian core of survival of the fittest; as suffrage, labor unrest, and the “Woman Question” ushered in a new age of extremes—a currency was needed to remind civilization of its beastly beginnings. Were the teeming congestion and competitive strife not confirmation enough of Malthus’s prediction? Huxley called industrial competition with Germany and the United States a form of international “warfare,” and Nature and the Times applauded.41 But if mercantalism had morphed into an all-out image of battle, if Darwin’s Malthusian struggle had been writ large on the world as a whole—there were those who were prepared to fight it. It was against such men and women that “social Darwinism” would now be wielded.42
Leading the way was Herbert Spencer, Huxley’s X-Club companion, a “bumptious” man with a “breathless vision” of evolution galloping ahead to perfection. No one had swallowed Darwin so wholly, even if some (including Darwin himself) thought it had gone down the wrong pipe. For the “Prince of Progress” the physical, biological, social, and ethical all danced to the tune of evolution.43 Historical destiny was like the womb and the jungle, the growth of civilization “all of a piece with the development of the embryo or the unfolding of a flower.”44 An eminent Victorian who had dabbled in phrenology, he had coined the “survival of the fittest.”45 Friend to Mill, follower of Comte, and a lover of George Eliot, Spencer honed to perfection the belief in human perfectibility. But it was the strong, not the meek for him, who carried the future in their bones, their struggles and triumphs the true holy of holies, their might—the right and just. To let it be, government would need to step aside, even when its actions seemed “progressive.” Intervention, after all, was really a curse disguised as a blessing, the conquest by maudlin sensibility of the necessity of natural law. Unfettered competition alone would lead to the advance of civilization in the long run—endowments and free education be damned and myopia forlorn.
From the Left other voices came buzzing. Henry George’s Progress and Poverty, a popular appeal for land nationalization, was rapidly gaining readers.46 Touting Rousseau’s noble savage, George led a frontal attack on property and competition. Even the codiscoverer of natural selection, Alfred Russel Wallace, from his retirement nest in Dorset, took a jab at “Darwinism”—a term no one had done more than he to establish.47 Women, he now claimed, when liberated economically by socialism, would freely choose the righteous among men. As such they would be humankind’s great redeemers, breeders of goodness into future generations.48 This was a different woman from Darwin’s in his Descent of Man, to say the least.49 But even if Wallace’s utopia seemed far-fetched and would need to be nudged along by higher forces (a spiritualist, he had removed man from the arena of natural selection), it hardly mattered anymore. Beaten over the head by natural rights, ancient communes, and the promise of equality, the Darwinian establishment was reeling. Perhaps competition was not the natural law they said it was. Perhaps their “religion of Science” was an illusion, nothing but a false “religion of despair.”50
Huxley was taking the fire. After all, he had fashioned himself the very embodiment of “science as panacea.” Spencer was a “long-winded pedant,” he thought, a “hippopotamus,” as misguided in his sacrifice of the masses on the altar of Darwinism as he was in his belief in the inheritance of acquired characteristics. And yet nature really was brutal, like “a surface of ten thousand wedges” each representing a species being “driven inward by incessant blows.”51 Success always came at the expense of another’s failure. How then to escape the trap into which the patrician Spencer had willfully fallen? How to wrest morality for the masses from the bloody talons of Nature?
These were his mind’s torments as the train pulled into London Road Station, Manchester. At Town Hall, before his crowd, the darkness in his soul poured itself onto the natural world. Glassy-eyed and imagining his daughter, Huxley unmasked the vision of Nature’s butchery: “You see a meadow rich in flower & foliage and your memory rests upon it as an image of peaceful beauty. It is a delusion…. Not a bird that twitters but is either slayer or [slain and]…not a moment passes in that a holocaust, in every hedge & every copse battle murder & sudden death are the order of the day.”52
As “melancholy as a pelican in the wilderness,” as he wrote to a friend, Huxley was sinking into depression.53 The Manchester address was printed in February’s Nineteenth Century, and soon became a disputed cause célèbre. In “The Struggle for Existence in Human Society: A Programme” Huxley asked readers to imagine the chase of a deer by a wolf. Had a man intervened to aid the deer we would call him “brave and compassionate,” as we would judge an abetter of the wolf “base and cruel.” But this was a hoax, the spoiled fruit of man’s translation of his own world into nature. Under the “dry light of science,” none could be more admirable than the other, “the goodness of the right hand which helps the deer, and the wickedness of the left hand which eggs on the wolf” neutralizing each other. Nature was “neither moral nor immoral, but non-moral,” the ghost of the deer no more likely to reach a heaven of “perennial existence in clover” than the ghost of the wolf a boneless kennel in hell. “From the point of view of the moralist the animal world is on about the same level as a gladiator’s show,” Huxley wrote, “the strongest, the swiftest, and the cunningest…living to fight another day.” There was no need for the spectator to turn his thumbs down, “as no quarter is given,” but “he must shut his eyes if he would not see that more or less enduring suffering is the meed of both vanquished and victor.”54
Darwin and Spencer believed that the struggle for existence “tends to final good,” the suffering of the ancestor paid for by the increased perfection of its future off spring. But this was nonsense unless, “in Chinese fashion, the present generation could pay its debts to its ancestors.” Otherwise, it was unclear to Huxley “what compensation the Eohippus gets for his sorrows in the fact that, some millions of years afterwards, one of his descendants wins the Derby.” Besides, life was constantly adapting to its environment. If a “universal winter” came upon the world, as the “physical philosophers” watching the cooling sun and earth now warned, arctic diatoms and protococci of the red snow would be all that was left on the planet. Christians, perhaps, imagined God’s fingerprint on nature, but it was Ishtar, the Babylonian goddess, whose meddling seemed to Huxley more true. A blend of Aphrodite and Ares, Ishtar knew neither good nor evil, nor, like the Beneficent Deity, did she promise any rewards. She demanded only that which came to her: the sacrifice of the weak. Nature-Ishtar was the heartless executioner of necessity.55
But what, then, of man—was he, too, to bow in deference to the indifferent god of inevitability? As for all other creatures “beyond the limited and temporary relations of the family,” for man too the “Hobbesian war of each against all” had been the normal state of existence. Like them he had “plashed and floundered amid the general stream of evolution,” keeping his head above water and “thinking neither of whence nor whither.” Then came the first men who for whatever reason “substituted the state of mutual peace for that of mutual war,” and civilization was born. Self-restraint became the negation of the struggle for existence, man’s glorious rebellion against the tyranny of need. But no matter how historic his achievement, ethical man could not abolish “the deep-seated organic impulses which impel the natural man to follow his non-moral course.” Chief of these was procreation, the greatest cause of the struggle for existence.56
Of all the commandments, “Be fruitful and multiply” was the oldest and the only one generally heeded. Despite his best intentions, then, ethical man was locked once more in the nonmoral “survival of the fittest.” Population was driving him to war. For the dark moment Huxley could see no tonic, though, contra the socialists, he was certain that no “fiddle-faddling with the distribution of wealth” could deliver society from its tendency toward self-destruction. Industrial warfare having replaced natural combat, the corporatist Huxley made a plea for state-sponsored technical education. But this was as much medicine, he knew, as an eye doctor’s recommending an operation for cataract on a man who is going blind, “without being supposed to undertake that it will cure him of gout.”57
For Darwin morality had come from the evolution of the social instincts, but for Huxley they were a vestige of amoral beginnings.
Instincts were antisocial; their primeval lure the bane of man’s precarious existence. Desperately seeking the cure for social ills, Huxley nevertheless would not search for it in nature. Nor, weeping over the loss of Mady on the train ride back from Manchester, could he find any solace there.
Malthus was already dead when Russian Nights became a best seller in the 1840s. The novel’s author, Prince Vladimir Odoesky, had created an economist antihero, driven to suicide by his gloomy prophecies of reproduction run amok. The suicide was cheered on by the Russian reading masses: After all, in a land as vast and underpopulated as theirs, Malthusianism was a joke. England was a cramped furnace on the verge of explosion; Russia, an expanse of bounty almost entirely unfilled. But it was more than that. “The country that wallowed in the moral bookkeeping of the past century,” Odoesky explained, “was destined to create a man who focused in himself the crimes, all the fallacies of his epoch, and squeezed strict and mathematical formulated laws of society out of them.” Malthus was no hero in Russia.58
And so when the Origin of Species was translated in 1864, Russian evolutionists found themselves in something of a quandary. Darwin was the champion of science, the father of a great theory, but also an adherent to Malthus, that “malicious mediocrity,” according to Tolstoy.59 How to divorce the kind and portly naturalist Whig from Downe from the cleft-palated, fire-breathing, reactionary reverend from Surrey?60 Both ends of the political spectrum had good grounds for annulment. Radicals like Herzen reviled Malthus for his morals: Unlike bourgeois political economy, the cherished peasant commune allowed “everyone without exception to take his place at the table.” Monarchists and conservatives, on the other hand, like the Slavophile biologist Nikolai Danilevsky, contrasted czarist Russia’s nobility to Britain’s “nation of shopkeepers,” pettily counting their coins. Danilevsky saw Darwin’s dependence on Malthus as proof of the inseparability of science from cultural values. “The English national type,” he wrote, “accepts [struggle] with all its consequences, demands it as his right, tolerates no limits upon it…. He boxes one on one, not in a group as we Russians like to spar.” Darwinism for Danilevsky was “a purely English doctrine,” its pedigree still unfolding: “On usefulness and utilitarianism is founded Benthamite ethics, and essentially Spencer’s also; on the war of all against all, now termed the struggle for existence—Hobbes’s theory of politics; on competition—the economic theory of Adam Smith…. Malthus applied the very same principle to the problem of population…. Darwin extended both Malthus’s partial theory and the general theory of the political economists to the organic world.” Russian values were of a different timber.61
But so was Russian nature. Darwin and Wallace had eavesdropped on life in the shrieking hullabaloo of the tropics. But the winds of the arctic tundra whistled an altogether different melody. And so, wanting to stay loyal to Darwin, Russian evolutionists now turned to their sage, training a torch on those expressions Huxley and the Malthusians had swept aside. “I use this term in a large and metaphorical sense,” Darwin wrote of the struggle for existence in Origin. “Two canine animals, in a time of dearth, may be truly said to struggle with each other which shall get food and live. But a plant on the edge of a desert is said to struggle for life against the drought, though more properly it should be said to be dependent on the moisture.”62 Here was the merciful getaway from bellum omnium contra omnes, even if Darwin had not underscored it. For if the struggle could mean both competition with other members of the same species and a battle against the elements, it was a matter of evidence which of the two was more important in nature. And if harsh surroundings were the enemy rather than rivals from one’s own species, animals might seek other ways than conflict to manage such struggle. Here, in Russia, the fight against the elements could actually lead to cooperation.
London did not keep Kropotkin for long. The Jura Federation that had turned him anarchist during the blizzard in Sonvilliers beckoned once again, and within a few months he was in Switzerland knee deep in revolutionary activity. On March 18, 1877, he organized a demonstration in Bern to commemorate the Paris Commune. Other leaders of the Jura feared police reaction, but Kropotkin was certain that in this instance violence would serve the cause. He was right. Police brutality galvanized the workers, and membership in the federation doubled after the demonstration. The peacefulness of the Sonvilliers watchmakers notwithstanding, Peter was developing a political program: collectivism, negation of state, and “propaganda of the deed”—violence—as the means to the former through the latter.
It was the young people who would bring about change. “All of you who possess knowledge, talent, capacity, industry,” Kropotkin wrote in 1880 in his paper Le Révolté, “if you have a spark of sympathy in your nature, come, you and your companions, come and place your services at the disposal of those who most need them. And remember, if you do come, that you come not as masters, but as comrades in the struggle; that you come not to govern but to gain strength for yourselves in a new life which sweeps upward to the conquest of the future; that you come less to teach than to grasp the aspirations of the many; to divine them, to give them shape, and then to work, without rest and without haste, with all the fire of youth and all the judgment of age, to realize them in actual life.”63
On March 1 (old style), 1881, Alexander II was assassinated in Russia. Once his trusted liege, Kropotkin welcomed the news of his death as a harbinger of the coming revolution. But he would have to watch his back now. The successor, Alexander III, had formed the Holy Brotherhood, a secret counteroffensive that soon issued a death warrant against Kropotkin. Luckily Peter had been expelled from Switzerland for his support for the assassination, and now, back in London, he was given warning of Alexander’s plot. Undeterred, he exposed it in the London Times and Manchester Chronicle, and a deeply embarrassed czar was made to recall his agents. Still, if Kropotkin had escaped with his life, he was less lucky with his freedom. Despairing of the workers’ movement in England, he traveled to France, where his reputation as an anarchist preceded him. Within a few months he was apprehended and sentenced, and spent the next three years in prison. It was soon after his release following international pressure that the news arrived: his brother Alexander, exiled for political offences, had committed suicide in Siberia.64
It was a terrible blow. Alexander had been his lifelong friend, perhaps his only true one. But his suicide also made Peter all the more determined to find confidence in his revolutionary activities. Increasingly he turned to science: the science of anarchy and the science of nature. They had evolved apart from each other, but the two sciences were now converging, even becoming uncannily interchangeable. When Darwin died in the spring of 1882, Kropotkin penned an obituary in Le Révolté. Celebrating, in true Russian fashion, the sage of evolution entirely divorced from Malthus, the prince judged Darwin’s ideas “an excellent argument that animal societies are best organized in the community-anarchist manner.”65 In “The Scientific basis of Anarchy,” some years later, he made clear that the river ran in both directions. “The anarchist thinker,” Kropotkin wrote, “does not resort to metaphysical conceptions (like the ‘natural rights,’ the ‘duties of the state’ and so on) for establishing what are, in his opinion, the best conditions for realising the greatest happiness for humanity. He follows, on the contrary, the course traced by the modern philosophy of evolution.” 66 Finding the answers to society’s woes “was no longer a matter of faith; it [is] a matter for scientific discussion.”67
Meanwhile, navigating anxiously between Spencer’s ultraselfish ethics and George and Wallace’s socialist Nature, Huxley had found an uneasy path to allay his heart’s torments. If instincts were bloody, morality would be bought by casting away their yoke. This was the task of civilization—its very raison d’etre: to combat, with full force, man’s evolutionary heritage. It might seem “an audacious proposal” to create thus “an artificial world within the cosmos,” but of course this was man’s “nature within nature,” sanctioned by his evolution, a “strange microcosm spinning counter-clockwise.” Huxley was hopeful, but this was optimism born of necessity: For a believing Darwinist any other course would mean utter bleakness and despair.68
Like Darwin, Huxley saw ants and bees partake in social behavior and altruism. But this was simply “the perfection of an automatic mechanism, hammered out by the blows of the struggle for existence.” Here was no principle to help explain the natural origins of mankind’s morals; after all, a drone was born a drone, and could never “aspire” to be a queen or even a worker. Man, on the other hand, had an “innate desire” to enjoy the pleasures and escape the pains of life—his aviditas vitae—an essential condition of success in the war of nature outside, “and yet the sure agent of the destruction of society if allowed free play within.” Far from trying to emulate nature, man would need to combat it. If he was to show any kindness at all outside the family (to Huxley the only stable haven of “goodness”), it would be through an “artificial personality,” a conscience, what Adam Smith called “the man within,” the precarious exception to Nature-Ishtar. Were it not for his regard for the opinion of others, his shame before disapproval and condemnation, man would be as ruthless as the animals. No, there could be no “sanction for morality in the ways of the cosmos” for Huxley. Nature’s injustice had “burned itself deeply” into his soul.69
Years in the Afar, in prisons, and in revolutionary politics had coalesced Kropotkin’s thoughts, too, into a single, unwavering philosophy. Quite the opposite of Huxley’s tortured plea to wrest civilized man away from his savage beginnings, it was rather the return to animal origins that promised to save morality for mankind. And so, when in a dank library in Harrow, perusing the latest issue of the Nineteenth Century, Kropotkin’s eyes fell on Huxley’s “The Struggle for Existence,” anger swelled within him. He would need to rescue Darwin from the “infidels,” men like Huxley who had “raised the ‘pitiless’ struggle for personal advantage to the height of a biological principle.”70 Moved to action, the “shepherd from the Delectable Mountains” wrote to James Knowles, the Nineteenth’s editor, asking that he extend his hospitality for “an elaborate reply.” Knowles complied willingly, writing to Huxley that the result was “one of the most refreshing & reviving aspects of Nature that ever I came across.”71
“Mutual Aid Among Animals” was the first of a series of five articles, written between 1890 and 1896, that would become famously known in 1902 as the book Mutual Aid. Here Kropotkin finally sank his talons into “nature, red in tooth and claw.” For if the bees and ants and termites had “renounced the Hobbesian war” and were “the better for it” so had shoaling fish, burying beetles, herding deer, lizards, birds, and squirrels. Remembering his years in the great expanses of the Afar, Kropotkin now wrote: “wherever I saw animal life in abundance, I saw Mutual Aid and Mutual Support.”72
This was a general principle, not a Siberian exception, as countless examples made clear. There was the common crab, as Darwin’s own grandfather Erasmus had noticed, stationing sentinels when its friends are molting. There were the pelicans forming a wide half circle and paddling toward the shore to entrap fish. There was the house sparrow who “shares any food” and the white-tailed eagles spreading apart high in the sky to get a full view before crying to one another when a meal is spotted. There were the little titis, whose childish faces had so struck Alexander von Humboldt, embracing and protecting one another when it rains, “rolling their tails over the necks of their shivering comrades.” And, of course, there were the great hordes of mammals: deer, antelope, elephants, wild donkeys, camels, sheep, jackals, wolves, wild boar—for all of whom “mutual aid [is] the rule.” Despite the prevalent picture of “lions and hyenas plunging their bleeding teeth into the flesh of their victims,” the hordes were of astonishingly greater numbers than the carnivores. If the altruism of the hymenoptera (ants, bees, and wasps) was imposed by their physiological structure, in these “higher” animals it was cultivated for the benefits of mutual aid. There was no greater weapon in the struggle of existence. Life was a struggle, and in that struggle the fittest did survive. But the answer to the questions, “By which arms is this struggle chiefly carried on?” and “Who are the fittest in the struggle?” made abundantly clear that “natural selection continually seeks out the ways precisely for avoiding competition.” Putting limits on physical struggle, sociability left room “for the development of better moral feelings.” Intelligence, compassion and “higher moral sentiments” were where progressive evolution was heading, not bloody competition between the fiercest and the strong.73
But where, then, had mutual aid come from? Some thought from “love” that had grown within the family, but Kropotkin was at once more hardened and more expansive.74 To reduce animal sociability to familial love and sympathy meant to reduce its generality and importance. Communities in the wild were not predicated on family ties, nor was mutualism a result of mere “friendship.” Despite Huxley’s belief in the family as the only refuge from nature’s battles, for Kropotkin the savage tribe, the barbarian village, the primitive community, the guilds, the medieval city—all taught the very same lesson: For mankind, too, mutualism beyond the family had been the natural state of existence.75 “It is not love to my neighbor—whom I often do not know at all,” Kropotkin wrote, “which induces me to seize a pail of water and to rush towards his house when I see it on fire; it is a far wider, even though more vague feeling or instinct of human solidarity and sociability which moves me. So it is also with animals.”76
The message was clear: “Don’t compete! Competition is always injurious to the species, and you have plenty of resources to avoid it.” Kropotkin had a powerful ally on his side. “That is the watchword,” he wrote, “which comes to us from the bush, the forest, the river, the ocean.” Nature herself would be man’s guide. “Therefore combine—practice mutual aid! That is the surest means of giving to each other and to all the greatest safety, the best guarantee of existence and progress, bodily, intellectual, and moral.”77
If capitalism had allowed the industrial “war” to corrupt man’s natural beginnings; if overpopulation and starvation were the necessary evils of progress—Kropotkin was having none of it. Darwin’s Malthusian “bulldog” had gotten it precisely the wrong way around. Far from having to combat his natural instincts in order to gain a modicum of morality, all man needed to find goodness was to train his gaze within.
War or Peace, Nature or Culture: Where had true “goodness” come from? Should mankind seek solace in the ethics of evolution or perhaps in the evolution of ethics? Should he turn to the individual, the family, the community, the tribe? The terms of the debate had been set by its two great gladiators, and theirs would be the everlasting questions.
Huxley died at 3:30 p.m. on April 29, 1895. He was buried, as was his wish, in the quiet family plot in Finchley rather than beside Darwin in the nave of Westminster Abbey. No government representative came to the funeral; there was no “pageantry” or eulogy either. But there were many friends—the greatest of England’s scientists, doctors, and engineers; museum directors, presidents and councils of the learned societies; and the countless “faceless” men from the institutes who had taken the train down from the Midlands and the North—all bowing their heads in silence. His had been a life of pain and duty: from Ealing to the Royal Society, from rugged individualism to corporatism, Unitarianism to agnosticism, and finally back again to the merciful extraction of human morality from the pyre of Nature-Ishtar. He was placed in the ground in a grave that, the Telegraph noted, had been “deeply excavated.”78 In line with his view of the exclusive role of family in nature, it was above his firstborn son, Noel, who had died aged four in 1860, that Huxley would come to rest.
When the revolution in Russia finally broke out in February 1917, Kropotkin was already old and famous. On May 30, thousands flocked to the Petrograd train station to welcome him home after forty-one years in exile.79 Czarless and reborn, Russia had revived his optimism in the future. But then came October and the Bolsheviks, and like years before in the Afar, the spirit of promise soon wasted into disappointment. “We oppose bureaucrats everywhere all the time,” Vladimir Ilyich Lenin said to Kropotkin when he received him in the Kremlin soon after. “We oppose bureaucrats and bureaucracy, and we must tear out those remnants by the roots if they are still nestled in our own new system.” Then he smiled. “But after all, Peter Alekseevich, you understand perfectly well that it is very difficult to make people over, that, as Marx said, the most terrible and most impregnable fortress is the human skull!”80
Kropotkin moved from Moscow to the small village of Dimitrov, where a cooperative was being constructed. Increasingly frail, and working against the clock on his magnum opus, Ethics, he still found time to help the workers.81 “I consider it a duty to testify,” he wrote to Lenin on March 4, 1920, “that the situation of these employees is truly desperate. The majority are literally starving…. At present, it is the party committees, not the soviets, who rule in Russia…. If the present situation continues, the very word ‘socialism’ will turn into a curse.”82
Lenin never replied. But he did give his personal consent when Peter Kropotkin died on February 8, 1921, that the anarchists arrange his funeral. It would be the last mass gathering of anarchists in Russia.
George Price at age thirteen weeks and his older brother, Edison, 1923
Teenagers George and Edison with their mother, Alice
New York
William ran up the backstairs into the Belasco Theatre. Showtime was at 8:00 p.m. sharp, and none of the fixtures were in place. The director was going to kill him. He was sweating, out of breath. As he ran past the stage, spinning excuses in his mind, he glimpsed, just for a split second, a pair of sparkling eyes behind a curtain in the dark. His heart stopped: He’d never seen anything more beautiful.1
William Edison Price was a man on a mission. “A light for every purpose” was the slogan; to be “Pioneers of Progress”—the intent. Baby Hercules Flood Lights, Cyclorama Reflector Strips, Display Reflector Borders—all were in great demand. There were fashion shows, pageants, expositions, exhibits. There were traveling attractions, which usually used Portable Switchboard Dimmer Boxes. And, since a mere pile of merchandise was no longer sufficient to attract passersby, there were show windows, of course, calling for instant adjustment of color and the direction of light where desired. But most of all there was the stage. “The theatre itself is old as the dimmest page of history,” the company’s catalog explained, “but scientific lighting of the theatre is in its infancy.” Together with his business partners John Higham and Michael Kelly, William Edison Price was the Display Stage Lighting Company, Incorporated, at 334 West Forty-fourth Street, New York City, and business, thank goodness, was booming.2
It was “the Bishop of Broadway” who really cranked up the contracts. David Belasco was born in San Francisco in 1853 to Portuguese Jewish parents whose real name was Velasco; his father had been a mime in London before seeking greater fortunes in America. Escaping from a monastery to a circus at the age of twelve, David soon landed his first real job: callboy at the Metropolitan Theatre. By twenty-nine he left for New York City, having acted in 170 plays and written or adapted at least a hundred. A stage manager at Madison Square Garden and then for Daniel Frohman at the Lyceum, he was moving in New York’s flashy show-business circles. But it was the Civil War romance The Heart of Maryland in 1895 that really made Belasco’s name as playwright, producer, and director. Then came the French adaptation Zaza, the farce Naughty Anthony, and, at the turn of the century, Madame Butterfly, the Japanese-set tearjerker destined for operatic fame in the hands of the great Giacomo Puccini.3
Dressed in the clerical collar that gained him his moniker, Belasco was known for his tantrums. One favorite trick was to stamp on his watch, smashing it to smithereens. (Only very close associates knew that he kept a stock of cheap, secondhand watches for just such occasions.) But if Belasco was a mix of calculated melodrama, so were his plays—and audiences flocked to the theaters to enjoy them. Maudlin and sensationalist, they were a far cry from Ibsen, Chekhov, or Strindberg. Still, if the Europeans had brought emotional realism to their characters, Belasco would bring technical realism to his stage. His settings were famous for accuracy down to the most minute detail: a functioning laundromat, a reproduction of a Childs Restaurant with actors brewing coffee and cooking pancakes onstage. Once he even purchased a room in a flophouse, removed it from the building, brought it to his theater, cut out one wall, and presented it as the set for a production.
Lighting was his passion. From under his hands colored silks and gelatin slides were ushering in a revolution. He was the master of mood and of tension, his “real” sunsets a spectacle to behold. When he bought the Stuyvesant Theatre in 1907 he was particular about the fly space and hydraulic systems, about the Tiffany lighting and ceiling panels, rich woodwork and murals. By 1910 it was renamed the Belasco, and the great actors of the age—David Warfield, Lenore Ulric, Frances Starr, Blanche Bates—were all on board and working. The address was West Forty-fourth Street between Sixth and Seventh avenues, just a few blocks from the “Pioneers of Progress” at Display.
Thank goodness, the fixtures were finally in place. Shaking Belsaco’s hand and taking a moment to catch his breath, William Edison remembered the curtain. The Auctioneer, a comedy in three acts, was being restaged after its successful run in 1901. “An Old Friend Back at Belasco,” the Times exclaimed, touting the former vaudeville actor David Warfield’s Simon Levy, a bittersweetly comical Lower East Side peddler down on his luck. It was a great hit, Simon’s cry, “Monkey on a stick, 5 cents!” having lost “none of its plaintive melancholy.”4 Broad faced, rather short, and with the sparkling eyes that had captivated him, Alice Avery was cast in a small part, playing a Misses Compton alongside Warfield’s woeful salesman. Summoning up his courage, William walked over to introduce himself.
In fact Alice was not her real name. She had been born Clara Ermine Avery in Bellevue, Michigan, in 1883, the daughter of Emma Addale Gage and her husband, Frank Avery, a well known Bellevue jeweler. Emma’s father was Dr. Gage, a prominent physician who rode horseback through that part of the country, with old-fashioned saddlebags.5 A devout Christian and faithful church worker, at the age of twenty-two Emma had joined the Methodist church just opposite the old Gage family homestead. When her husband, Frank, died young in 1890, she was left to bring up her four children on her own; they were Clara, Mary, Gage, and George. But Emma had the good fortune of a progressive education, graduating from the private Christian coeducational Olivet College thirty miles south of Lansing, one of the first in America to admit women.6 She became a beloved mainstay of her community—a third- and fifth-grade teacher—and when her daughter Clara graduated from Big Rapids High School, so did she.
In 1905, after Olivet, Clara became the principal of Hersey High School, but she already knew inside that the theater was her calling.7 New York City’s Broadway lights shone brighter than anything in Hersey. Armed with a stage name and inborn dramatic panache, she would seek new fortunes there.
William Edison Price, to be perfectly honest, was not his real name either. Like his wife-to-be, he had been born in 1883. While she was a daughter of the Christian foundational classes of the Midwest, he was the son of Henry and Etta, Yiddish-speaking Russian Jews, perhaps of the name Preis, who had arrived on boat to America’s shores, and from there to Chicago.8 Brother to Anna, Lena, Robert, Sadie, and Rosie, all born in America, his own given name was Isak. By 1910 the Chicago census listed him as an “electrician” with a positively new appellation. Isak must have figured that the blend of Americanism and professional pedigree in his new name might be a harbinger of future success, and, more or less severing all ties with his family, he got on a train for New York City to invent himself anew.9
And so, in a theater named Belasco after a man whose real name was Velasco, William Edison, whose real name was Isak, and Alice, whose real name was Clara, fell in love. The wedding took place on June 6, 1917, in Stamford, Connecticut, a town whose real name had been Rippowam before it was bought from the Indians in 1640.10 This was America, where dreamers could dream.
Dreams didn’t come easy, though, at least not for Alice. “Dear managers—” she had written, in a poem printed in the Morning Telegraph,
I’d like to ask a favor please of you:
Give me your definition of a Broadway ingénue.
We are too slim or else too fat, or have no shape at all;
Too short—we have our heels built up and then we are too tall.
Our hair’s too light or else too dark, or has a tinge of red
That really wouldn’t go too well with the leading lady’s head.
Our accent’s flat or else too broad; we never could “get by.”
Our eyes are just a bit too small; our brows a bit too high.”11
As her prospects grew dimmer in the theater, Alice increasingly helped with the lighting at Display. Soon a first child was born to the unlikely couple, Edison, in the summer of 1918. Life was lived from order to order. The theaters, the moving pictures, schools, clubs, universities, hotels, dance halls, and restaurants—every one, it seemed, needed a lighting fixture. And then there were the suppliers: the Cutler-Hammer Co., Wilmington Fibre Co., Corning Glass Works, Asco Supply, Rome Wire Co., and scores more—each with their trucks and shipments and schedules and “unbeatable” deals.12 It was into this world of gelatins, clamps, screws, and electric fibers; wholesales and showtimes; vaudeville actresses, quick-tongued salesmen and fix-it men; glitzy clubs, Broadway theaters and their melodramatic impresarios that on October 16, 1922, weighing eight pounds twelve ounces, George Robert Price was born in Scarsdale, New York. “Don’t you care,” a family friend wrote upon his arrival, half in consolation. “This world needs boys for lonesome girls.”13
It was an age of invention, and William Edison Price embodied it. Connection Plug patent 1,454,858, Lamp Fixture patent 1,351,681, Clamping Device patent 1,562,052——all these and more were his creations.14 The theaters loved him, and one in particular would leave its mark.
The Manhattan Opera House had been built by Oscar Hammerstein in 1906, just west of Madison Square Garden on Thirty-fourth Street. Hammerstein had the bold intention of taking on the Metropolitan Opera by offering New Yorkers cheap seats to opera productions; culture, he thought, belonged to everyone. Sensing that it would be out of business in no time, the Met offered $1.2 million to the upstart establishment to stop producing opera for a decade, a deal even “champion-of-the-masses” Hammerstein could not judiciously refuse. Hammerstein eventually sold to the Shubert brothers, who turned the place into a “combination” house featuring vaudeville on weekdays and cheap opera concerts on Sundays, once again undercutting the Metropolitan. In 1926, when George was not yet two years old, Warner Brothers chose the venue to premiere Don Juan, the first commercially released film featuring a recorded musical soundtrack.15
By the time Display Stage Lighting Incorporated began contracting at the Manhattan Opera House, the building was owned by the Ancient Accepted Scottish Rite of Free Masonry, which built a grand ballroom on the seventh floor. It may well have been this connection that led William to join the order, all the more so to disguise from his boys their immigrant father’s true origins.16
Business was booming, and there was no time to look back. On the occasions when the past could not be escaped, it was changed: In the 1920 New York census, the place of origin of William’s parents had miraculously migrated from Russia to England. Alice’s devoutly Christian side of the family didn’t mind William Edison’s bouts of religious forgetfulness and invention. “How is the old outfit that broke away from your business,” Emma Gage Avery wrote to her daughter regarding some Display internal affairs, adding, rather tellingly, “The Jews.”17
And so, when in February 1927 William Edison Price died suddenly of pneumonia, the man whose “name was known wherever there was a theatre” was accompanied to his grave by priests of the Masonic Temple. It is unclear how many of the 150 people attending the funeral knew about his true beginnings. Thanks to Alice’s acquiescence, his two little sons, Edison and George, positively did not. Isak Preis, forty-five, took his secret to the grave.18
“Stock Prices Crash in Frantic Selling,” the Washington Post reported on October 3, 1929, just as the Price family was beginning to grasp the loss of its husband and father. Following a decade of unprecedented growth, the market predicted recovery. “Brokers Believe Worst Is Over,” a sanguine New York Herald Tribune headlined toward the end of the month, adding that investors should look for “real bargains.” Even after “Black Thursday” and “Black Tuesday” optimism abounded: “Very Prosperous Year Is Forecast,” predicted the World, in December 1929.19
Whether the crash had been the result of “extraordinary speculation” as the economist of the welfare state, John Maynard Keynes, thought (England’s Chancellor of the Exchequer, Philip Snowden, called it more bluntly “a perfect orgy of speculation”), no longer seemed to matter much.20 A market that had begun at a high above 380 points in September had by Thanksgiving fallen below 200. As surely as William Edison Price would not rise from his grave, there was not going to be a “recovery.” By 1932 stocks would lose nearly 90 percent of their value.
An immigrant haven, New York was one of the cities in America hit hardest by the crash. By the spring of 1930 there were more than fifty bread lines on the Lower East Side providing fifty thousand meals a day to the hungry. Before he embarked on a second campaign for the presidency of the United States, Governor Franklin Delano Roosevelt was made to face a cold reality: Half of the city’s manufacturing plants were closed, one in three citizens was unemployed, and roughly 1.6 million were on some form of relief.21 Having incorporated before the crash at one hundred dollars a share, Alice Avery Price and her company were buried deep in the Great Depression, holding on for dear life, and the two little boys along with them.
They had moved from Hartsdale to the city, to a tenement on West Ninety-fourth Street. Rain came through the ceilings in the front hall, the bathroom, and the kitchen. The living room light fixture was falling down. The toilet did not flush properly, nor did the refrigerator work or sit evenly on the crooked linoleum. Alice wasn’t sure which was worse: the plaster coming apart in the bathroom, the three-pane windows ready to fall out in the bedrooms, or the water taps that ran as if with a mind entirely of their own. The more she wrote to her landlord to complain, the more he wrote back threatening legal action for her lack of payment, as did the Laundromat owner Isidore Stern; the boys’ friendly eye doctor, Ralph Singer; and the New York Times for overdue payment for an advertisement.22
Money had to come from somewhere, anywhere, quick. Alice decided to send her older boy, Edison, to a farm upstate owned by a family called the van Akins. With any luck his room in the city would fetch seven dollars a week. It made sense; after all, she must have offered to her aching conscience: Little George could be lugged along to the office, but Edison was often at home until late hours by himself, and Alice was afraid of “prowlers.”23
Display had gone bankrupt in September 1931. William Edison’s former partner John Higham had secretly formed a corporation for night baseball lighting, stealing thousands of dollars of equipment and running up a huge debt in the company name. Meanwhile the foreman of the shop, the diminutive Joseph Levy, and his accountant brother Saul joined hands in conspiracy with the secretary, Mr. Kook. When the lease on the company building expired, Alice was told that the only thing to do was to remodel a bunch of old stables at 410 West Forty-fourth Street. Unbeknownst to her it was Kook’s father-in-law who received the bid for the remodeling, and after it was pushed through against her wishes for a considerable sum, the Levys and Kook resigned and started a competitive business.24
At the same time the Irving Trust Receivership Company began selling off William Edison’s patents. Since he had been more a dreamer than a businessman, many of his inventions were assigned to the company rather than to his own name. The buyers, like Meyer Harris of the Columbia Stage Lighting Company, were invariably competitors, and Alice and Display were going under.25
The social fabric of America’s greatest city was coming apart at the seams. Privately funded mutual aid societies in the city were collapsing: From six thousand in 1920, only two thousand now remained. More than four hundred private social service institutions—one-third of the agencies in New York—closed their doors by 1933, and abandonment of women and children by husbands and fathers rose more than 135 percent. When hard times hit, it was now apparent, people had to fend for themselves.26
To Alice trust seemed just about as rare as a lucky dime.
First there were the Display men. Then a friendly lodger skipped town without payment, leaving Alice doubly despondent over sending away her boy for nothing but a swindle. A modicum of belief in the goodness of people was restored when a Mr. Walters began coming into the office from the garage to express his heartfelt sympathy. When she saw that he was hungry, Alice even gave him a daily food allowance. They were becoming friends. Walters started borrowing money for his hotel room (he was going to be thrown out, he said) on the promise that he would pay back with forthcoming moneys. It was only after he went off with little George’s glasses, provided by Alice after Walters broke his own in a supposed taxi accident, that she discovered that the checks he wrote her were fakes and that his real name was Ward. “These I should like to recover,” she now wrote stiffly to Chief Police Inspector G. G. Henry, “as my son starts school on the 26th.” George had a squint and his eyesight was growing bleaker, as, they were all learning, were their fortunes. It was a lonely time. “The children and I,” Alice wrote to the Transfer Tax Commission, “have nothing left in the world except each other.”27
A leading officer at the Scully Steel and Iron Company in Chicago, Gage H. Avery stepped in to save his sister. “There is no easy road,” he wrote to Clara in the winter of 1932. “It’s up to you to stop dreaming and go after the business.”28
Taking a deep breath and a loan from her generous brother, Alice bought back the name of Display from the receivers and decided to make a go of it. It was a hell of a mess. Creditors were knocking loudly and invariably filing suit. “I have always had a reputation for honesty,” she wrote to one of them, between court case and arraignment, angrily begging for his patience.
It stands to reason that I have no money or I should be able to have my children together in a home instead of living in a room with one of them while another little fellow is away on a farm…. You will be wasting your time and mine to start any proceedings against me. Better let me have my time to conduct this little business and try to work out of my present difficulties. The theatrical business is nothing to brag of right now. We are in the lighting end and competition is very keen. It is a case of just existing.29
But Alice proved tough, and soon began to pick herself, as well as Display, up from melancholy doldrums. One by one theaters were won over, creditors paid back, suppliers assuaged, new contracts delivered. Even burlesques were no longer out of the picture. To the contrary, in venues like the Kelly Club and the Apollo Theater, burlesque had become the Great Depression’s signature entertainment. “Gorgeous glorified maids and models in a landslide of loveliness,” the signs said, lit to perfection with fixtures from Display.
There were different versions about how it had evolved. Some said that a chorus girl at the famous Minsky Brothers’ Winter Garden Theater on the Lower East Side had gone onstage accidentally without her starched collar and cuffs in what passed for public nudity in 1916. Others swore that the burlesque actress Hinda Wassau broke a strap of her chemise while singing the grand finale and, rather than dash offstage in midsong, bravely finished her number to enthusiastic applause. Whichever was true, burlesque now become the perfect form of entertainment for a depressed city and one of its only growth industries. Slapstick comedy “bits” and scads of scantily clad chorines didn’t exactly cost an arm and a leg to produce. Hundreds of out-of-work actors and actresses, comedians, and dancers were again on stage, and the audiences flocked to the theaters.30
Citing prostitution and public immorality, Mayor Fiorello H. La Guardia promised to put an end to the “incorporated filth,” and ordered City License Commissioner Paul Moss to shut down the venues. This time, at least, he had everyone’s God on his side: “Information that has come to me of the spread, evil influence and destructive results from these disgraceful and pernicious performances,” the Catholic archbishop of the city wrote to Moss, citing “the cause of great concern.” The chairman of the board of Jewish ministers and a rather prudish figure himself, Rabbi Samuel H. Goldenson, agreed: “These houses cater to the lowest appetites and passions of men and women and altogether are a menace to the moral life of the community.”31 But as long as “these houses” brought in business, it didn’t matter one bit to Alice. One dollar was as green as another, whether it lit Shakespeare, Belasco, or tassels.32
However prudish, La Guardia was a master at choosing deputies. One in particular made a name. They called him the Baron Haussmann of Second Empire Paris, and Robert Moses deserved it. Some said he loved automobiles more than humans, but unlike city planners in other parts of the country, Moses came prepared to take advantage of a federal buck. Carving new shorelines, building bridges across the boroughs and highways in the sky—transforming neighborhoods forever—the “master builder” of New York was riding high on the New Deal. At one point one-quarter of federal construction dollars were being spent in New York, and there were eighty thousand men and women working under him.
He was a controversial figure. Some said he later caused the departure of the Brooklyn Dodgers and New York Giants, destroyed Coney Island’s amusement parks, ruined the South Bronx, and abandoned the blacks. But others could see that however heavy-handed, with the moneys from the Works Progress Administration and Civilian Conservation Corps, he was sculpting New York into a paradigm of modernism. From low-income housing to Rockefeller Center to European Modernist mansions designed by William Lescaze, New York was rising from the ashes of the Great Depression.33
The thirties were an exciting time to be a boy in New York City. The Yankees had released Babe Ruth in 1935, but the following year the rookie Joe DiMaggio led the team to an amazing World Series victory against the rival New York Giants. Cowboy movies were in vogue; a quarter got you through the turnstile to watch the latest adventure of Hopalong Cassidy. In music Artie Shaw and Fletcher Henderson had sparked a new era—the Big Band; it was so big that Benny Goodman gave the first nonclassical concert at Carnegie Hall in 1938.34 That very same summer the writer Jerome Siegel and the artist Joe Shuster mailed their creation to National Periodical Publications, and Super-man was born.35 George Price was a quiet and reserved little boy, but around him New York was hopping.
On one occasion he went down to the pier with his mother to see her lodger, Mr. Kafuco, off on the Europa. George and Alice presented him with a Waterman pencil, black with gold band trimming, and marveled over the “great boat.” Mr. Kafuco was some kind of Japanese dignitary, and George was overcome by the line of “distinguished looking Japs” who filed into his beautiful stateroom, each making a “very profoundly deep bow.”36
The world, he was learning, was a big place after all—bigger, to be sure, than motor-driven dimmers, shouting foremen, even the Display Stage Lighting Company. His brother, Edison, toughened by his months at the van Akins (“Hope you are warm in the shack these cold days,” Alice wrote to him), would be the one to enter the family business. The Prices had moved to a new and bigger apartment at 311 West Ninety-fifth Street, and Edison was spending more time at home and at the office. By fifteen he was already instructing his mother on how to deal with her creditors and debtors, not to mention coming up with lighting inventions of his own.37
In 1935 Edison graduated from the Birch Wathen School on West Ninety-third, where George was enrolled on a full scholarship behind him. The senior play that year was Sir James Barrie’s Edwardian-style Alice Sit-By-the-Fire, which seemed to fit the school just right. Established in 1921 as a private coeducational institution, it was run adoringly by its pair of staid—and perfectly coiffeured—headmistresses, Miss Louise Birch and Miss Edith Wathen. It was widely known that Miss Birch had been the tutor to the young Nelson D. Rockefeller, and even spent the summer of 1907 teaching Teddy Roosevelt’s grandchildren at the White House. DeWitt Davidson, Margot Lindsay, Warren Milius, Virginia Plaut: These were the sons and daughters of New York City’s socialite Protestant classes. At Birch Wathen they would be instilled with the appropriate aspirations. Music and the arts came before academics, socials and drama trumping science and math. Edison was reclusive and didn’t quite fit in. His yearbook page spoke of brilliance and profundity, of a “rare quality of intensity” and a fascination with Indian mysticism. His technical bent didn’t quite seem to correspond. Nor, in particular, did his dark Jewish looks.38
But George was different. Reddish blond and lanky, with a tie on he looked like an arrival from a Scandinavian Eton. His eyes were an intense hazel, his ears rather large, and he combed his hair straight back. He was well kempt. His manner was somewhat haughty. Athletic but not particularly strong in team sports (he was a substitute on the basketball and soccer teams), he joined the chess team and student council. His academic talents were obvious. Inspired by the name and scenes at the Apollo, at fourteen he produced a seventy-page paper on Greek temple architecture that would have satisfied any university professor. He loved to write, especially about affairs of state, and even more to think about physics and numbers. “We would like to repeat our thanks to those members of the faculty who spent much of their time in aiding the staff to publish this magazine,” the editorial of the Birch Log read in the spring of 1936. “To the person that made this magazine possible, Miss Birch, we owe an infinity of thanks.” Then it added: “According to Price the infinite is finite but our thanks are not.” George knew he was bright and was sharp at mathematics, and was more than happy to let other people know it.39
Business at Display was still rocky. The fiscal year 1937–38 had been tough; “we are right down to rock bottom at the bank,” Alice reported. George had been helping out at the shop all summer long, and Edison’s little new light, the Mite-Lite, was launched and promising to be quite a success among display men. “But alas!” Alice bemoaned in the fall in a letter to the school’s Miss Birch “we have no working capital to give it the send-off it deserves.” The fifty-dollar school registration fee was simply too steep. If the year would be a good one at Display, Alice would send George back to graduate. In the meantime he had successfully passed the citywide exam, and would be starting the eleventh grade gratis at Stuyvesant.40
There could not have been a more opposite school in the city to Birch Wathen. Down on 345 East Fifteenth Street, just a few blocks from Union Square, Stuyvesant had been built on the old boweriej, or farm, of its seventeenth-century namesake, Peter Stuyvesant, the Dutch colonial governor of New Amsterdam. At the laying of the cornerstone on a crisp fall afternoon in late September 1905, William Henry Maxwell, the Irish-born, monocle-wearing, mustached superintendent of schools, declared a new era in the history of education. Millions were to be expended “in order that every boy, no matter how poor his parents may be, may have opportunities equal to those given to the sons of the rich.”41
Stuyvesant would be a school combining technical training with an academic program, servicing the bright boys of the lower classes. Whereas there had been fewer than five hundred thousand immigrants arriving annually in America in the last fifteen years of the nineteenth century, the number more than doubled in each of the years in the decade after 1904.42 Brooklyn, the Bronx, Staten Island, Queens, and Manhattan had been consolidated in 1898, and Greater New York was now the largest city in America. At the dedication earlier in the winter, Professor Thomas M. Balliet, dean of the School of Pedagogy at NYU, explained that the classical system of education was outmoded and unfit for industrial society. “Now we are a nation of manufacturers and traders,” he exclaimed. Schools like Stuyvesant, Bronx Science, and Brooklyn Tech, Maxwell thought, were “the educational hope of democracy.”43
Its reputation grew quickly. By October 1907 the New York Times called it “a school that excels anything of a similar nature in the country.”44 The face of the city was changing. In 1890 the Irish and Germans counted for more than a half of New York City’s 1.5 million; by 1920 the population had grown to more than 5.5 million, and its largest groups were now Jews (1.5 million) and Italians (eight hundred thousand).
And so when he arrived in September 1938 at the massive five-story structure topped by a sixty-foot flagstaff, George took his place among a new type of classmate. There were Emanuel Schmerzler, Morton Rosenbluth, Jerry Lachman, and the Bader twins—Mortimer and Richard. There were Remo Bramanti, Rosario Pipolo, and the senior president, Anthony Gandolfo. There were Photiadis the Greek, Boyarsky the Pole, and Gallagher and O’Connor and McDougall. Jews were the majority. It was from schools like Stuyvesant that they emerged in the 1930s “on a ladder from the gutter” to become more than half of the city’s doctors, lawyers, dentists, and public school teachers. Perhaps not quite understanding why—after all, his father’s origins were unknown to him—George felt comfortable in his new environs, and most of his friends were Jewish.45
The boys would commute from Bensonhurst, Brighton Beach, Sheepshead Bay, Canarsie, Flushing, Elmhurst, Washington Heights, and Inwood. The ones from Manhattan, like him, would arrive by train from uptown or walk north from the Lower East Side. At the exit to the subway station on Fourteenth Street there was an Automat where you could buy a couple of slices of bread for a dime, and make a sandwich with free ketchup and mustard. Passing by the girls’ school, Washington Irving, on Fifteenth Street and Second Avenue, “sparks would fly” the Stuyvesant boys may have been nerdy, but they had hormones like everyone else. Private school kids like the ones in Birch Wathen looked positively like “creatures from outer space” to them, but this, most admitted to themselves privately, was undoubtedly a projection.46
They were grinders, geeks. Even though by 1934 the citywide exam had been instituted to stem the influx of numbers, classes still had to divide into two sessions: juniors and seniors between 7:40 and 12:35 and freshmen and sophomores from 12:40 to 5:20—and everyone took studies seriously. Every week at assembly they’d sing the school song—“Our Strong Band Can Ne’er Be Broken”—and end with “America the Beautiful.” And once a week, for a whole period, they were made to take a hot shower. Many of the boys came from cold water flats, and Stuyvesant wanted them clean.47
The school was built on an H-plan, with academic classes on one leg, shops on the other, and labs and lecture rooms on the crossbar. The shops were a proper technical universe: There were pattern making, drafting, wood turning, blacksmithing, forging, and machine work. There was even a 1.5 ton copula installed in the foundry, with a brass melting furnace, a core oven, a melting pot, a molding machine, a dry grinder, and a polish and buffer. In the basement, steel racks for storage of lumber and metals were packed alongside machines for cutting up stock. There were twenty-four-inch surfacers, twelve-inch hand jointers, a double-arbor sawing machine, and a water tool grinder and grindstone. And then there were the labs. Lewis Mumford, the American historian of technology and literary critic, remembered the excitement of it all. His physics teacher had once held up his pencil and said: “If we knew how to unlock the energy in this carbon, a few pencils would be enough to run the subways of New York.”48
After school George would stay around for his electives. There was the Experimental Physics Lab, the Arista Club, the American Rocket Society and, most important, the Chess Team. His year was quite a class—with the highest scholastic record in the school’s history—not an easy one to shine in. There was Joseph File, who would become a Princeton nuclear engineer, and a pioneer of MRI. There were the Bader twins, legendary future professors of medicine. There was Joshua Lederberg, a year behind, who would win a Nobel Prize for his work in bacterial genetics. And there were Nat Militzok, the six-foot-three-inch future New York Knicks forward, and Kai Winding, the composer and bebop jazz trombonist.
George had a squint in his eye, and a strange affect no one could finger, but even among this crowd he was distinctive. In solid geometry class he would sit quietly in the back of the room and just once in a while offer a comment that no one could quite understand (including the bespectacled teacher, Mr. Solomon Greenfield). His voice was high-pitched and squeaky, though somehow also soft. Most thought him strange, mechanical, even perhaps slightly autistic. Richard Bader, the class valedictorian, could sense that he was leagues above everyone. His genius was baffling, even a little unsettling. Awkward, he signaled an almost defiant self-confidence in his intelligence. First Board, he led the Chess Team to the city championship in 1940, and no one, least of all George, was surprised.49
Above a faint cartoon of a Clark Kent type with a fedora, the Indicator of the class of June 1940 provided “a picture of the typical senior—the results of a class poll”:
Age: 17
Weight: 155
Height: 5’9”
Ambition: Engineer
Favorite Subject: Mathematics
Hobby: Model Airplanes, Photography
Favorite Magazine: Reader’s Digest
Favorite Comedian: Jack Benny
Favorite Radio Star: Bob Hope
Favorite Actor: Paul Muni, Errol Flynn
Favorite Actress: Hedy Lamarr, Bette Davis
Favorite Orchestra: Glenn Miller, Kay Kyser
Favorite Athlete: Lou Gehrig, Glenn Cunningham
Favorite Author: John Steinbeck, Sinclair Lewis
Favorite Ball Club: N.Y. Yankees, Brooklyn Dodgers
Favorite Columnist: Jimmy Powers, Walter Winchell
Favorite Morning Newspaper: New York Times, Daily News
Favorite Evening Newspaper: N.Y. Post, N.Y. World-Telegram
Favorite Radio Program: Bob Hope Show, Fred Allen Show
Favorite Motion Picture: “Gone With the Wind”
For his part George hoped to be a “research physicist,” and his yearbook photograph agreed. Serious and cocky, his gaze was at once both dreamy and focused, and the paradox fit him perfectly.
Parting from the class, Mr. Bradshaw, the track coach, compared success in life to the storming of a citadel, reminding everyone that the average boy earned $8,500 fifteen years upon graduating and wishing them luck in life’s “battle.”50 The principal, Sinclair J. Wilson, took a more spiritual approach to education. As the graduating class and their families settled into their seats at Carnegie Hall on a warm summer day on June 25, 1940, the Lincolnesque New England headmaster started with a soft but stern tone, pointing his elongated finger at the hushed crowd:
In an age which weighs the good in the scales of the profitable, men all too ready discard ideals and moral principles…. You were ushered into life in a world which had just lately witnessed the fall of mighty empires. Your early years opened upon vistas and dreams of material wealth and a world of comfort unknown to former generations. Peace and plenty seemed about to be assured for all times. Instantly that secure world crashed. Misery and want beset it all around. Now fear and suspicion and hatred would join this evil pair to make a shambles of the garden which you would cultivate…. We lose our horizons because our vision becomes dimmed through greed or lust or want of charity. And nations also lose their horizons for the very same reasons. If you would know where to find the lost horizon, then hold fast to the ideals of your youth and no matter what the cost, choose to do the right and follow the better way, for Shangri-La lies wholly within you.51
George headed upstate to Walton to the farm he visited in the summers. His home was a tent in a maple grove, and besides cooking carrots with onions and butter and discovering new ways to kill flies, there was really not much to do but sleep and read and go for walks and wander. He had brought twenty books with him, and in particular enjoyed Bertrand Russell’s Introduction to Mathematical Philosophy. To members of his old chess team he sent opening gambits, challenging them to reply: P to K4 ????, N to KB3 ??? It didn’t seem worthwhile to waste a whole postcard on just one game, so he initiated four separate games in each letter. His hands were callused from chopping wood, and his back was “burnt to cinders.” But he had graduated second in a class of 708 and was as free as a lark now in the woods just behind him.52
Meanwhile war was looming on the horizon. Hitler had invaded the Low Countries in May and with the help of Mussolini had now battered France into submission. Radio broadcasts were full of news of freighters on the Atlantic being sunk by U-boats, and crackly transmissions by Edward R. Murrow from a London under siege.
America had not yet entered the war, but everyone felt that it wouldn’t be long now. President Roosevelt had just instituted the first peacetime draft in September, and down at the old Custom House on Battery Park thousands lined up for their physicals.53 Packing up his books and pans and chess set, George left the grove and traveled to Sea Bright, New Jersey, for a week at the beach with Alice. Back in New York, he had nine nontransferable tickets to the World’s Fair at Flushing Meadows, and a few more weeks before college.
The New York World’s Fair invited its visitors to take a look at “the world of tomorrow” forty-four million had already visited since opening day in the spring of 1939. Walking among the exhibits, George marveled at a futuristic car-based city by General Motors, at Bell Labs’ first keyboard-operated speech synthesizer—the “Voder”—and at an amazing new invention, television. Passing by the Westinghouse Time Capsule that was not to be opened until A.D. 6939, he might have thought about the words of Principal Wilson; about marking his horizon and finding Shangri-La within—“no matter what the cost.” His grades had won him a coveted Freshman Scholarship to Harvard, even if the partly bemused, partly awestruck interviewers thought him “an arresting rara avis” and “a baffling kid” as he described to them his experiments to render glass invisible. “I am interested in following “Knowledge like a sinking star, Beyond the utmost bound of human thought,” he cuddled Tennyson in his application, and come September 13, wide-eyed as much as he was determined, set out for Cambridge. “Might go hay-wire but will never be humdrum,” the Harvard interviewers concluded. George was on his way.54
Ronald A. Fisher (1890–1962)
J. B. S. Haldane (1892–1964)
Selections
Katie was on her back, legs spread in the air, sweating and panting. Her husband, George, the second half of the successful art-auctioning house Robinson & Fisher, was at her side in the spacious Hampstead bedroom. It was February 17, 1890, and the baby was on its way.
A silence fell over the room. She was deeply religious, which made comprehension of what had happened more difficult. Minutes passed, accompanied by anguished moans. George looked to the side. Katie closed her eyes. The baby had been stillborn.
Just as the midwife was getting ready to clean her up there was a quiver. And a kick. And another. Katie kindled. Something was still alive inside her! Moments later a second baby was pulled out into the world, as tiny as a pink grain of rice, and entirely unexpected. His mother named him Ronald Aylmer Fisher, his friends called him “Piggy,” and he would grow to become the man who built the mathematical foundations of evolution.1
“I attempted mathematics,” Darwin wrote toward the end of his days, “…but I got on very slowly…. I have deeply regretted that I did not proceed far enough at least to understand something of the great leading principles of mathematics; for men thus endowed seem to have an extra sense.”2 Darwin had not been entombed fifteen years when, at the age of three, little Ronnie asked his nanny what a half of a half was. And a half of that. And a half of that. “Then I suppose a half of a sixteenth must be a thirtytoof,” he said.3
When he was fourteen his beloved and devout mother died prematurely of peritonitis and numbers became his world. Hampered by poor eyesight, he developed a geometrical imagination, learning to figure out problems in his head rather than writing them down on paper. Many of England’s brightest had come up through Harrow, but his tutor, Arthur Vassall, would later divide his untold brilliants into two categories: Fisher and all the rest. Mathematically he was unparalleled. Still, when a school prize offered the winner a choice of books, Piggy’s selection divulged a second love that would draw him just as powerfully: Coming to Cambridge on a mathematics scholarship, he darted up to his quarters at Gonville and Caius lugging a suitcase packed with thirteen volumes: the complete works of Charles Darwin.
It was 1909, the Darwin centenary and the jubilee year of the publication of The Origin of Species. An anonymous donor had endowed a chair “to be devoted to that branch of biology now entitled Genetics,” a term that had been invented three years earlier by the mustachioed Mendelian, William Bateson. Still, the electric excitement could not conceal the brewing tension: Bateson’s Mendel’s Principles of Heredity and Francis Darwin’s edition of his father’s unpublished essays of 1842 and 1844 were both being printed by Cambridge University Press at the other end of King’s Parade from Fisher, literal bookends of a fractious biological world. Mendelism and Darwinism were at war. 4
How had this happened?
Darwin’s theory of evolution only worked if there was enough new constant variation for natural selection to play with. But as the eccentric Scottish engineer (and dramatist, linguist, actor, and critic) Fleeming Jenkin had pointed out at the time, since the heredities of mother and father blend, red and white resulting in pink, populations would be eternally regressing to the mean. Evolution, that is, would be stuck in the mud before it ever got started, for any new variations would be quickly “swamped” into mediocrity. Darwin stuttered. What was needed, he knew, was precisely what he and his generation lacked: a proper theory of heredity.5
When the Moravian monk Gregor Mendel’s laws of heredity were rediscovered at the turn of the century they might have been Darwin’s saving grace but for the fact that so many took them to be the last nail in his metaphorical coffin. After all, the kinds of dramatic “mutations” the Mendelians were beholding, those that turned a fly’s eyes from red to white, or its wings from straight to wrinkly, were a far cry from the supposed tiny variations Darwin’s natural selection was “daily and hourly scrutinizing.” They were spontaneous disruptive sports, not gradual continuous fluctuations.6
Darwinians (calling themselves “biometricians”) were doubtful about the existence of invisible discrete “genes”—figments, they thought, of the Mendelians’ overwrought imagination. Enough to score phenotypes, without falling into flights of fancy; if there was such a thing as genetics, it might be good for lab flies but not much else. Still, Bateson and his gang were not about to relinquish Nature’s playing field, and they rejected the notion of the laboratory artifact. Even if they couldn’t be seen, genes were as real as the dew-covered jacket of a Pisum. Internally generated, mutations rendered external selection superfluous: Darwin’s great theory was wrong.
Fisher was the kind of chap who would always walk through a revolving door first. His legs were short, his shoulders narrow, and with a pointy reddish beard adorning a massive head, he could look like a keen, deliberate terrier. His father might have lost his fortune by now, but Ron was encouraged by a different kind of nobility, unbeholden to possessions. Together with a group of Cambridge friends he formed a select society, the We Frees, immersing itself in whiskey, the songs of Catholic reactionary Hilaire Belloc, bicycle excursions to the countryside, picnics, Icelandic sagas, a secret language, and Nietzsche.
Anglican by birth and even more by maternal devotion, Fisher held on to God while aspiring to become one. “What man is to the ape,” he quoted Zarathustra in a talk he delivered as a student to the newly formed Eugenics Education Society in 1913, “a joke and a sore shame: so shall man be to beyond-man, a joke and a sore shame,” adding, in his own words: “We can set no limit to human potentialities; all that is best in man can be bettered.”7
War would reveal man’s truest and purest mettle. Between shrieking bullets and thudding cannons echoes of “beyond-man” would be heard. In the eugenic vein he suggested that winners of the Military Cross be encouraged to procreate beyond their fraction, fortifying civilization, inching it closer to its “potentialities.” Whether the “submerged tenth,” the dregs of society, were reproducing faster than everybody else was of little concern to him. It was the noble, not the base, which counted in his universe. Strength, gallantry, intelligence, moral fiber: All were of a constitution; like prime beef, and top-grade milk, they could be bred in the right bodies to produce more of their kind.8
Except that Fisher himself would never step on the battlefield: On account of impaired eyesight he’d been rejected for military service. A First from Cambridge could hardly blunt this slight, though his chosen, the naïve seventeen-year-old Eileen Guinness, whom he called Nicolette, after the heroine in a medieval troubadour’s tale, might dampen it through some serious procreation. Meanwhile, it would be his younger brother Alwyn who would represent the family in the Great War.
Beset by temporary feelings of inadequacy, Fisher followed Belloc’s cry, “one man, three acres and a cow,” moving his new family from London to the Berkshire countryside and leasing a gamekeeper’s cottage and some land. Perhaps a man’s mettle could be shown by subsisting off small farming short of charging ahead courageously in battle. Still, “going natural” would have to be bridled by civility; he was a Hampstead boy, after all. While he was off in the day teaching math at Bradford College, it was Nicolette and her We Free sister Geraldine (dubbed Gudruna) who tended to the chickens, pigs, and cow. At night they’d convene to read out loud from Frazer’s Golden Bough and Gibbon’s Decline and Fall of the Roman Empire, debating the fate of civilization. Then the news arrived one pleasant morning: Alwyn had been killed in action.9
It was around that time in 1918 that Fisher wrote a mathematical paper for the Transactions of the Royal Society of Edinburgh that would change the history of science.10 Fifty years after that city’s son had set his teeth into Darwin, Ron penned his reply-by-proxy to the long-deceased Fleeming Jenkin. The problem of variation could be overcome. With just a little bit of explaining, biometrician arms outstretched to choke Mendelian throats could be transformed into embracing appendages.
Here was the problem and its solution: The biometricians rejected genes because no one had ever seen them. But they also snubbed them on theoretical grounds. Scoring a population trait like height, for example, revealed a smooth bell curve, not isolated bars, and this was true for the overwhelming traits in nature. How could genes be responsible for such variation, if they produced large, discontinuous “mutations”? Fisher’s reply was that the smooth curve could be explained by imagining small mutations working on many underlying genes. If traits were the result of lots of genes, each affecting them just slightly, the angular could be made to flow. Hereditary factors were discrete, this much was obvious, but their products would look effortlessly continuous!11
Here, finally, was a mind-blowing reply to the incredulous Scot with the unlikely name: Genes and their chromosome abodes were immortal. Unlike paint, they did not blend. Whether they were dominant and expressed or recessive and latent, whether they interacted (“epistasis”) or were simply additive, they passed from generation to generation more faithfully than endowments and even surnames. Mendelians thought they’d buried Darwin’s mechanism with their own, but not only did genetics solve the conundrum of blending, it provided the missing piece to the puzzle of evolution. Since “swamping” was not a problem, variation would be preserved and natural selection’s diet securely protected. Evolution moved along by the shuffling and selection of adaptive genetic mutations.12
Fleeming’s fulmination could be put to everlasting rest. From their Westminster Abbey and Brno monastery graves, Darwin and Mendel were finally being wed.
“Oh, it’s you!” said His Royal Highness the Prince of Wales when the reeling lieutenant with the banged-up head plumped heavily into his military vehicle. It was May 1915, the Battle of Aubers Ridge, and J. B. S. Haldane needed a ride to the infirmary.13
The Haldanes were descendants of a Scottish military clan employed by Lowland farmers to protect their cattle from Highlanders’ raids. By the time Jack was born in Oxford on Guy Fawkes Night, 1892, they were an intellectual and political powerhouse. His maternal namesake, great-uncle John Burdon Sanderson, was the first Waynflete Professor of Physiology at Oxford. His father’s brother Richard Burden Haldane had been the secretary of state for war and lord chancellor for successive Liberal governments. And his father, John Scott Haldane, known to loved ones as “Uffer,” had gained a reputation as the most fearless scientist in the history of Britain.14
A world expert on mines and what gases and explosions do to the men who work in them, Uffer was famous for sealing himself into chambers to breathe in lethal gases and record their effects on body and mind; for descending into shafts, the underground, and submarines. It was something of a joke in the Haldane home on the banks of the Cherwell River that a succession of identical telegrams would arrive after Uffer had been summoned to investigate a mine disaster: It wasn’t that he felt overly obliged to calm every one’s nerves back home (such sentiment would be very un-Haldane-like), it was simply that the carbon monoxide had gotten to his memory. Like his wife’s uncle, he was an Oxford professor of physiology, but he also loved philosophy, especially the idealism of Kant and the dialectics of Hegel.15 In the tradition of Darwin and Huxley, he did his science from home assisted by his children. Beside the lab and dairy farm, there were three hundred guinea pigs on the lawn, two of them named Bateson and Punnett after England’s leading geneticists. In a loving but unvarnished way, Jack and his baby sister Naomi were their human counterparts.
“Friends, Romans, countrymen,” Jack began in the bowels of a North Staffordshire mine. He was eight years old, the story went, and Uffer had instructed him to stand up and recite from Julius Caesar. He collapsed just as he had arrived at “the noble Brutus.” When he later came to on the ground above, he had learned the salutary lesson that methane is lighter than air and innocuous. That was the nature of the bond between Uffer and “Boy” a correct reply to “What’s the formula to soda-lime?” winning him a trip to a submarine, a mastering of the pressure tables—a job testing decompression suits for the navy. When he was thrown off the backseat of Uffer’s bike one day, speeding down South Park Road, the doctors at the Radcliffe Infirmary didn’t think the little assistant would make it. But despite a cracked skull he recovered; by some unknown miasma, friends would later say, the accident had turned a bright boy into a genius.
It wasn’t all that surprising, then, after the Dragon School and Eton, that JBS enlisted at Oxford, just down Banbury Road. Nor, as the story goes, that he went into the wrong entrance-examination door by mistake, gaining a scholarship in maths instead of classics. In the end he would graduate from New College with a First in both and be offered a fellowship in physiology; all depended on returning in one piece from the war.
Which would not be easy. His men in the elite Scottish Black Watch Brigade, known for its fierceness and tartan kilts, dubbed the obviously somewhat touched lieutenant in charge of grenades and mortars the “Rajah of Bomb.” Self-initiated solo raids into no-man’s land, a makeshift bomb workshop, and the time he drove a bicycle across a gap in front of the unbelieving eyes of the Germans (having calculated that the enemy’s incredulity would assure his safety), all made plain what “Bombo” Haldane himself admitted: He was having a ball in war.16
And so when he clambered into the Prince of Wales’s car after having been blasted at Aubers it would not be the last time he was wounded. JBS was cocksure, and entitled. His zeal for battle was so great that he was once pushed midaction into a ditch by his own gunners, unenthused about the retaliatory fire his immanent mortar would draw to their battery. Still, his men respected him, revered him, even. With his imposing frame, premature balding head, massive forehead and Celtic-warrior-like mustache, he looked like an “alert walrus” in a skirt. It was alternately comical and bloodcurdling. What other officer in the trenches was writing a scientific paper with his sister describing one of the first-ever examples of genetic linkage in mammals? What other officer, as a confidence-building measure, made smoking compulsory in his bomb-making workshop (he was selecting out the fainthearted)? And what officer had been hurriedly called away at the behest of his uncle, the lord chancellor, in order to put his mind to that of his father’s at a makeshift lab in Saint-Omer, the quicker to meet the challenge of German gas attacks on Allied forces in Belgium?17
Haldane’s men had heard many Oxford stories. How, in 1913, blacklegs had been hired by the municipality to replace the striking horse-tram drivers. With their services provided, the drivers’ demands went unmet, and successive attempts to unharness the stand-in horses were defeated by baton-wielding bobbies. Until JBS came along, that is. Marching up and down Cornmarket Street, solo, in solidarity with the workers, chanting the Athanasian Creed and the Latin psalm Eructavit cor meum, Jack drew a crowd, blocking the blacklegs and allowing the strikers to set loose their horses: “A scene-stealing cameo role, a feat of memory, a lengthy canonical Latin quotation, a snook cocked at authority and an Oxonian irony: with this piece of street theatre, JBS established his modus operandi.”18 The university fined him two guineas. It was “the first case for over three centuries,” Haldane boasted, “when a man was punished in Oxford for publicly professing the principles of the Church of England.”
Often dismissive and always demanding, Jack nevertheless had a soft spot for the underdog, and his men and commanding officers could feel it.19 He was also fiercely loyal: He was wounded twice trying to get back to his brigade from Saint-Omer after he and Uffer gassed themselves silly with chlorine. Haldane’s prodigious talents and his love for genetics and the everyman would in due course propel him to fame. In the meantime he was back in action on the Mesopotamian front, and injured again in a valiant attempt to gain control over a fire in a bomb depot at the end of 1916. Presently he was lying bandaged in a military hospital. If a war hero had to be selected for increased procreation, J. B. S. Haldane would have won out over anyone.
We can no more accept the principle of arbitrary and casual variation and natural selection as a sufficient account, per se, of the past and present organic world, than we can receive the Laputan method of composing books (pushed á l’outrance) as a sufficient one of Shakespeare and the Principia.20
That was England’s leading astronomer and natural philosopher, John Herschel, reviewing the Origin in 1861. If variation was due to chance, and evolution depended on variation, then Darwin’s entire edifice rested on shockingly haphazard foundations. Herschel called it “the law of higgledy piggledy,” and many nodded with approval. After all, were men really to believe that all the vaunted glories of nature were created in the preposterous manner of imaginary dwarves toiling blindly over Romeo and Juliet and Newton?
Fisher was now the chief statistician at the Agricultural Research Station at Rothamsted. Already his Statistical Methods for Research Workers fashioned him the modern inheritor of Gauss and Laplace.21 Soon he would be hailed Darwin’s greatest successor, too, the unchallenged master of not one but two disciplines. His nonbloodline pedigree might have played a part: Maj. Leonard Darwin, childless eugenicist and Darwin’s third son, had become his filial mentor, making Fisher Darwin’s spiritual grandson. For nearly a decade now Major Leonard had been prodding him to ground his father’s theory in mathematics. Wary of his wont for folding a plenitude of insights into a grain of words, he warned him: “One idea one sentence is, I think, a good rule.”22
The Genetical Theory of Natural Selection was finally published in 1930, and while Major Leonard’s warning wasn’t heeded, it immediately became a classic. It had been dictated the previous year in the evenings to Nicolette, a matrimonial duty alongside reading him the Times each morning while he ate an unrushed breakfast. In his dense, frustratingly opaque prose Fisher replied, once again with authorial assurance, to the foible of a long-deceased contrarian. “Yes,” came his retort to Herschel’s rhetorical Swiftian allusion, the Laputans’ method seemed just about right: The very power of natural selection stemmed from the fact that it is “a mechanism for generating an exceedingly high degree of improbability.”23
Everything hinged on the existence of large populations, low mutation rates, and a sea of single genes. Like a Laputan lunging at a random letter to compose the Principia, a mutation was a “leap in the dark.” But in large populations, where sex would mix things up, mutations could be tested across an enormous range of genetic combinations. Natural selection would guarantee that their presence would almost never invite indifference: Either they made their possessor fitter and were selected, or they reduced fitness and were summarily expelled.
Working out the partial-differential equations for gene frequency change in a population, Fisher could show the precise probability for the survival of a mutant gene. A mutation that conferred a 1 percent advantage would have close to a 2 percent chance of establishing itself in each generation. If the population was large enough, it would take no time at all for such a mutation to spread to every one of its members. In fact, even minute selective pressures, fractions of a percent, could propel mutations to take over a population: The larger the population, the faster the conquest. Had it not been proven lawful, natural selection might have been mistaken for a miracle: The proxy of divine Creation, it transformed unintended accident into the semblance of deliberate, most wonderful design.
The centerpiece of the Genetical Theory he called “the fundamental theorem of natural selection”: “The rate of increase in fitness of any organism at any time is equal to its genetic variance in fitness at that time.” A brew of Anglicanism and Nietszche, it encapsulated all that he believed in. But what did these mysterious words actually mean? Like an Icelandic spell or a secret We Free enchantment, they defied simple understanding. No one but Fisher seemed to know.24
What they appeared to mean was this: The second law of thermodynamics spoke of a world settling constantly into disorder: Heat spreads in a cold room, gas diffuses in an empty flask, matter always strives to become homogenous. Fisher knew this well; he had spent a year studying quantum physics with James Jeans at Cambridge after graduation. From the very start, then, God had set himself the task of combating decay.
Thankfully he had created natural selection to help him wage his battle. The fundamental theorem was the biological analog to the second law, only climbing in the opposite direction. Far from matter descending into chaos, life was persistently ordering itself guided by the greatest of impresarios. His proxy, natural selection, was the proud reply to the winding down of the universe. The more variation in fitness there was to work with, the faster was its progress, the fitter did the population grow. Fisher could hardly have asked for a more perfect foundation for his faith: Two scientific laws described the ups and downs of the universe; but it was his, the fundamental theorem, which held all the promise for mankind.25
Zarathustra had gotten to him. Already in his 1913 talk to the Eugenics Education Society, Fisher had fathomed the true scope of nature’s miracle:
From the moment we grasp, firmly and completely, Darwin’s theory of evolution, we begin to realize that we have obtained not merely a description of the past, or an explanation of the present, but a veritable key to the future; and this consideration becomes the more forcibly impressed on us the more thoroughly we apply the doctrine; the more clearly we see that not only the organization and structure of the body, and the cruder physical impulses, but that the whole constitution of our ethical and aesthetic nature, all the refinements of beauty, all the delicacy of our sense of beauty, our moral instincts of obedience and compassion, pity or indignation, our moments of religious awe, or mystical penetration—all have their biological significance, all (from the biological point of view) exist in virtue of their biological significance.26
Huxley had cautioned man to take a good look at Nature and then run, morally, in the opposite direction. But Nietzsche saw that ethics were threatened by evolution only if nature was considered improper. What Fisher was showing was that there were no grounds for such dirty thoughts. On a visit to the London Zoo in 1838, Darwin had scribbled in his notebook: “He who understands the baboon would do more towards metaphysics than Locke.” Fisher agreed but thought he’d taken it one step further. In his mathematical Mendelian-like appendix to the Origin he had proved what his spiritual grandfather could only imagine: that natural selection had planted and would continue to water the very seeds of human kindness.27
If only man didn’t get in the way. In the grand evolutionary tale, morality made man fitter, which was precisely why Fisher was growing worried. In his folly man could ruin in generations what Nature had accomplished over eons. The demon was wealth, for the more possessions man held, the fewer incentives he had to procreate. Abundant children, after all, meant a thinner sliver of the pie for each; why toil only to see the hard-earned fruits of your labor waste away in the next generation? In modern times the infanticidal impulse could be replaced by contraception, but it was only the well educated who ever deigned to use a sheath. Since he was certain that the better-quality genes were clustered in the upper strata of society, the multiplying of the dregs was a problem.
God had met entropy by introducing natural selection, but avarice might frustrate his design. In the long run, Fisher was certain, Nature would utter the final, compassionate word: The more contraception was used the less it would appear in future generations, for those who harbored covetous sentiments would leave fewer of their kind, while those who didn’t would breed the practice out of the population. Ultimately civilization would learn evolution’s lessons and adapt. The question was: Did humanity have the time to linger?28
More and more it seemed as though it didn’t. Luckily, however, in his benevolence, God offered the dual gift of responsibility and occasion, arming his creatures with the capacity for free will. The fundamental theorem showed that natural selection had done almost all the work for us, inching man closer to his genetic optimum. Still, Fisher told a BBC Radio audience, “in the language of Genesis, we are living in the sixth day, probably rather early in the morning.” God was beckoning to complete his Creation: As sure as animals, men could navigate their destiny; nothing was yet determined or prearranged. If only family allowances were provided to propel the desirable (meaning the upper classes) to procreate, mankind could resume its natural course. Far from an instrument of decay, heredity would be its confederate. In the end, after all was said and done, genetics was its greatest and only hope.29
Before he could react to the whistle of the bomb, the elderly lady on the bench right beside him had been torn to shreds. Blown to the ground, miraculously unhurt, Haldane could hardly believe his luck. Damn those bloody fascists! He was in a park, in the middle of an air raid, Madrid, the summer of 1936.
It was only a few days earlier that he fitted his large frame into leather pants and jacket, and, with the ears of his hat flapping in the wind and goggles fastened tight, made his way to Spain on his motorcycle from London. Haldane was now professor of genetics at University College, a fellow of the Royal Society, and, following the recent attempted coup d’état against the government of the Second Spanish Republic, speeding fast in the direction of his convictions. When Uffer had died earlier that March, Jack had been trusted with scattering his ashes over the family lands in Cloan. He would only join the Communist Party officially in 1942, but already on the train to Scotland insisted on traveling with the urn third class. JBS had been stung by Marx.
Back from the Great War he had been appointed reader in biochemistry at Cambridge where, in 1924, he had given an interview to a journalist named Charlotte Burghes and fallen in love. The old guard at the university weren’t happy about the affair; Charlotte was a married woman, and England’s leading Mendelian, William Bateson, didn’t appreciate Haldane running the streets “like a dog.”30 Still, after he won his appeal against a committee of six senior university members who had sought his dismissal, Charlotte divorced and the Haldanes were married. JBS took pleasure in pronouncing the committee’s Latin name, Sex Viri, with the requisite soft W for a V, and a seventh member was added to escape his ridicule. “We must learn not to take traditional morals too seriously,” he would say, and there was no one who questioned his sincerity.31
Meanwhile he was wowing the world with his talents, emerging as a top-flight biochemist (identifying cytochrome oxidase in different taxa), geneticist (finding more instances of linkage), physiologist (inventing a method to relieve divers of the bends), enzymologist (deriving the Briggs-Haldane equation), popular science writer (writing Daedalus and Callinicus), and intrepid self-experimenter (drinking ammonium chloride—more than had killed a dog—to prove that breathing is controlled by carbon dioxide). Even by Oxbridge standards he was a character extraordinaire. Alongside these achievements, as the following note to his secretary shows, he’d begun searching for his ideological home:
Wanted:
Fascism was ascendant in Europe, economic depression everywhere. With Britain failing miserably either to show political resolve or to stage a recovery, disaffected liberals had fallen into lethargy and ennui. The barren, self-pitying “spiritual muddle” drove Haldane, and an entire “social relations of science movement,” to rage. It was morally bankrupt and even worse, scientifically illiterate. After all, “the progress of society depends…on the progressive application of science,” but England still cuddled “essay-writers” instead of scientists.33
Not so in Russia. There, only the ballerina could compete with the scientist for cachet. Haldane, like many other left-leaning Western scientists, was completely enamored. In 1928 he and Charlotte had visited Russia on the invitation of the famously handsome and fearless plant geneticist Nikolai Vavilov. Lavished with a gala dinner and carted around to busy institutes, JBS took little notice of the shabby apartments and empty canteens. Even as they stood in the long line waiting for their exit visas he pontificated to Charlotte about how impressed he was by the Soviets. Russia was where the future lay because in Russia science had been endowed with the authority of religion. “Our present rulers and those who support them,” he pronounced upon return, “will be well advised explicitly to imitate the extremely capable Bolshevik leaders, and adopt an experimental method.”34
Marxism could combat fascism where liberal democracy had failed. It divined the winning attitude for using science and technology to save civilization. It honored the everyman and gave respect to the underdog. But Marxism provided something even more fundamental: the tools to grasp reality, to see the world the way it is rather than how people want it to be. Before his conversion Haldane joked that his favorite Marx was Groucho, but he was quickly coming into the fold. Whether this was lip service or the real thing, he’d been using the method of dialectical materialism to get a grip on evolution. Or so at least he claimed.35
The Causes of Evolution, published in 1932, was the popular exposition of nine pathbreaking technical papers (with a tenth still on its way) detailing “A Mathematical Theory of Natural and Artificial Selection.”36 Haldane’s equations were not pretty, he was a “plodding algebraist,” not, like Fisher, a “mathematician’s mathematician.”37 And yet, just like Fisher, he spoke to Mendelians and biometricians both, showing convincingly how natural selection, operating on genes in a population slowly and gradually could account for dramatic evolutionary change. More like a greasy-hands repairman/engineer than a pristine apostle of Nietszche, he felt no need to posit a fundamental theorem. To Haldane evolution was a process, not an edict.
Partly this was related to dialectics. Fisher worshiped the purifying hand of natural selection, but Haldane thought it had to be “negated” somehow by the chanciness of genetic mutation.38 This didn’t mean that natural selection wasn’t a force to be reckoned with: Thirty years before the Oxford geneticist E. B. Ford sent his student Bernard Kettlewell to the forests outside Birmingham to prove it, JBS predicted that the dark peppered moth, the melanic Biston betularia, could hold up to a 50 percent selective advantage over its white counterpart. In the span of only a few generations, its ratio in the population compared with the white morph had jumped from 2 percent to over 90, the Industrial Revolution having provided blackened birch trunks to hide from preying birds, and left the rest to natural selection.39
But if natural selection was driving populations to higher fitness, it was also being frustrated by mutation. Fisher argued that fitness depended on variation, but this led to a paradox: After all, the more natural selection weeded, the less variation was left. This meant that the mutation rate had to be higher than he allowed for. But since most mutations were harmful, if their rate was too high the fitness of the population would drop. On the other hand, if natural selection scrutinized too harshly, the population could be wiped out entirely. There had to be a dialectic, to JBS this was clear. From the mouth of Marx via Hegel,40 whatever the fundamental theorem promised, there was a cost to natural selection.41
Evolution had accomplished amazing feats but was no panacea. Where Fisher had turned to a divine Nature and the upper classes, Haldane chose radical politics. He’d been back from the Spanish civil war for some years now, and had recently been elected to the executive board of the Communist Party of Great Britain. Sure, he had heard of the rise in the Soviet Union of the Ukrainian farmer Trofim Lysenko, who marshaled Marxist doctrine to lambast “Western, bourgeois, exploitative” genetics, calling its practitioners “fly lovers and people haters.” He had heard that the “barefoot professor” was promising a “genuine,” “proletarian” agricultural revolution based on false Lamarckian claims, and whispering into Stalin’s ear that “determinist” and “racist” genetics needed to be shut down. He had heard the rumors of colleagues losing their jobs, of the disappearance of his gracious host Vavilov, even of executions and purges. But he waved them all aside. There was no hard evidence. Besides, even if Lysenko’s claims were “seriously exaggerated” there might be a grain of truth to them.42
Haldane was a hereditarian. Back in 1932 he had remarked: “The test of the Union of Soviet Socialist Republics to science, will, I think, come when the accumulation of the results of human genetics, demonstrating what I believe to be the fact of human inequality, becomes important.” He enjoyed quoting Engels’s assertion that “the real content of the proletarian demand for equality is the demand for the abolition of classes” any demand that goes beyond that, he said, “of necessity passes into absurdity.” Though not a rabid eugenicist like Fisher, he judged the logic behind its tenets sound. He was convinced that the mean IQ was falling due to the abstinence of the educated classes. Genetically speaking, capitalism was frustrating the survival of the fittest. By abolishing classes and getting rid of the differential birth rate, socialism would be the perfect corrective.43
This was hardly the reactionary Fisher’s plan, but it was not exactly Lysenko’s either. Pointing his finger at the Nazi perversion of genetics, the “madman” from the Ukraine had convinced Stalin that Mendelism was a noxious sham. It was by changing the environment, not manipulating imagined genes, that man’s destiny would be forged and provided. A French colleague said of Haldane: “Ce n’est pas un homme, c’est une force de la nature!” By all accounts he was a Goliath, a bastion of reason and logic. And yet somehow it didn’t seem to bother him—one of the few modern prophets of evolution—to be apologizing for a man who denied the existence of the gene and called survival of the fittest a bourgeois plot. What mattered was the cause. As long as capitalism had yet to show that it could keep people from want and communism that it could not, Haldane was going to side with the Party.44
Sewall Wright was no kind of Marxist. Nor, in truth, was God usually on his mind. A Harvard trained theoretical population geneticist, he looked a bit like a very handsome mouse. And as colorful as Haldane and Fisher were, Wright was the son of a small college professor from the Midwest whose “idea of a fun night out was a discussion with his university chums at the local faculty club.”45
Still, just like his English counterparts, he’d applied equations to evolution, and even though he was sedate and mousy, the fundamental theorem of natural selection just blew him away.46 Emboldened by its generality, he offered a theory of evolution of his own, grander than Haldane’s engineerlike approach, more visual than Fisher’s obscure but soaring mathematics.47
Life, he explained, was like a landscape of valleys and mountains. Organisms could be imagined in the process of climbing in an upward direction, improving their fitness as they scaled a crest. As the fundamental theorem showed, once an ascent had begun there was no turning back, for natural selection could push in only one direction. This was well and fine. But what if the summit was in fact a foothill, not all that towering: Would organisms find themselves stranded with nowhere else to climb?
Wright’s answer was that in addition to natural selection another force sometimes operated, called “random drift.” Imagine a crowd of a million angry demonstrators walking down Main Street in the direction of Town Hall and one falling accidentally into a pothole. However tragic to the particular individual, the torrent, and the demonstration, will not have been affected. But if only three friends are walking down an alleyway toward a demonstration and one falls randomly into a pothole, it’s almost certain they’ll never make it to the rally; their direction and cause will have changed dramatically. As with demonstrators, so with genes in a population: Chance events will influence small groups much more than large ones. And just as the pothole may have swallowed the friend least interested in the demonstration, genetic drift will be divorced from the “goals” of evolution. Unlike its deliberate older brother, drift would not always push organisms to higher genetic peaks: If natural selection was the taskmaster of fitness, drift was the shifting sands underfoot, changing the course of weak and strong alike.
Still, there was a bright side. If populations were not large and homogeneous, if they didn’t all walk together through Main Street but rather advanced in parallel alleys in small, partially isolated groups, drift could do what natural selection could never accomplish: alter the genetic structure enough to allow a dramatic change in direction. In Wright’s model this was tantamount to blowing a group from a peak into a valley. Working against the fundamental theorem, in the short run it meant a decrease in fitness. But just as a grieving letter to the mayor from one of the two remaining friends might do more for the cause, in the end, than the mass rally, it could ultimately provide a surprising opportunity. For a blow off a foothill might lead to the foot of a new and higher mountain. What looked like a dive would actually mean liberation—the start of a glorious, transcendent new ascent.48
He called it the “shifting-balance” theory, since the population shifted between the poles of directed selection and random drift, respectively. Wright thought of it as an enrichment of the fundamental theorem, chance blowing new tunes into the sometimes limited winds of progress. But the “adaptive landscape” left Fisher cold. Mutations were both necessary and random, but it was the guiding hand of selection that ultimately shaped life. Without it there could be no purpose or end. Wright’s “landscape” was “picturesque” but biologically nonsensical.49 Small isolated groups where random events could leave their mark were either on the way to extinction or becoming new species. The sweeping majority of creatures in a population were continually connected genetically, since each had a fair chance of mating with the other. They were all marching steadily together down Main Street. Drift might shift a handful of genes in a vast, never-ending sea; from the point of view of the population it was negligible.
Nature was uniform, not a landscape of troughs and peaks. And the great ocean of life was constantly rising.
Fisher, Haldane, and Wright would become known as the architects of the evolutionary synthesis, each in his own way wedding Darwin to Mendel.50 However different their models, all three celebrated the power of natural selection to bring about evolution. For that reason, too, just like Darwin before them, they were puzzled by the conundrum of the ants: How could traits that reduced fitness be selected, going against the interest of those who bear them? Traits, that is, like altruism.
Fisher’s reply came via butterflies and caterpillars. Naturalists were familiar with butterflies (and other insects) that are terribly distasteful to the birds that try to eat them. This would be a wonderful defense if only the birds knew it before taking a bite. Since such understanding usually came too late for the butterfly, Fisher wondered how “distastefulness” could have evolved.51
When his entomologist friend E. B. Poulton told him that most butterflies, like the monarch, have bodies tough enough to survive a bird’s first bite, it looked as if the problem went away: If the monarch could survive the initial munch, its distastefulness would mercifully save it. But what about monarch caterpillars? They had “nauseous flavors,” too, and yet were as soft as silk. If a bird took a chomp out of one of them, no matter how distasteful, the defense would have been too little too late.
The answer resided in the family. Before caterpillars grow wings they are less mobile and tend to stick together, usually in groups of related kin. If a hungry bird looking for a meal chanced on such a clump it might take a bite out of one but spare the rest, disgusted. The unlucky caterpillar would have sacrificed itself for its brothers and sisters, losing its life in a final act of gallant altruism.
It made sense, Fisher thought, because kin are genetically related: Natural selection could produce kamikaze distastefulness in individuals to ensure that more of their shared genes lived on in the bodies of the brothers and sisters who were spared. The less related the caterpillars in the clump, the more the selective effect “will be diluted,” and the less chances of altruism to evolve.52
The importance of relatedness had been clear to Fisher as far back as 1918, when he presented in his famous paper a table calculating genetic distances between kin. But it was Sewall Wright, four years later, who provided the variable that was adopted to measure kinship.53 He called it the “coefficient of relationship,” or r, and proved that for an individual and any of its direct descendants it was equal to 0.5n where n is the number of generations that separate the two. Between mother and son it equals 0.5 (0.51), between grandparent and grandchild 0.25 (0.52) and so on. r was the measurer of genetic relatedness—the probability that two individuals shared a common gene. More generally, then, Wright could now calculate the r of any two related individuals, not just those who were direct ancestors and descendants.
Figuring out the r of two maternal cousins, for example, worked like this: Calculate the probability that both possess a gene, A, that they inherited from their maternal grandmother (for each cousin separately this equals 0.52, meaning that together the probability is 0.52 x 0.52 = 0.0625). Then employ the same procedure to calculate the probability that both cousins got gene A via their maternal grandfather, which likewise equals 0.0625. Finally, add the two sums to get the probability that the cousins share gene A from either of their maternal grandparents (0.0625 + 0.0625 = 0.125). Two maternal cousins, that is, have an r of 1/8, or a one in eight chance of sharing a gene inherited through their maternal grandparents.54
Even though it would one day prove a key to solving the conundrum, Wright never applied r to the problem of altruism. Instead, more than twenty years later, in 1945, he offered a theoretical model of the evolution of altruism that paid little heed to relatedness. Once again random drift was at the crux.55
By definition altruistic traits reduce fitness, and are therefore bad for the individual. But imagine a mixed population of altruists and selfish folk marching together down Main Street: If, just by chance, a bunch of altruists exclusively got sidetracked into an alley, they would make it to Town Hall quicker than the rest of the group. The reason would be that they’d all be helping one another rather than some of them competing to get there first, as would be the case on Main Street. The remaining altruists on Main Street, on the other hand, would not fare as well, since while they were taking time to help others walk down to the destination, the selfish folk would be speeding down to Town Hall.
Within a mixed group, that is, an altruist would suffer from intergroup competition at the hands of those out for themselves, but between, or intragroup, competition would favor groups with a greater proportion of altruists. In terms of the adaptive landscape, if altruists were blown off different peaks and somehow found themselves all grouped at the foot of the same mountain, they might start an ascent that would place them on the highest peak of all.
Wright’s model depended on “group selection,” on natural selection sometimes weeding out or favoring whole groups rather than individuals. But while it made sense that groups with more altruists would do better than groups with fewer, the math proved a problem: It would work only if the alleyways were almost completely isolated from one another, which in turn made it very difficult for altruists to stumble into them by chance. Naturalists, as opposed to pen-and-paper men like Wright, knew that such stringent conditions would be tough to find in nature.56
Where Fisher turned to caterpillars, and Wright to isolated groups and drift, Haldane looked to the ruminants for his stab at the natural origins of kindness. “Of two female deer,” he wrote in an essay from 1928, “the one which habitually abandons its young on the approach of a beast of prey is likely to outlive the one which defends them; but as the latter will leave more offspring, her type survives, even if she loses her life.”57 The logic of selection was often cruel but always plain.
Still, what did distasteful caterpillars and protective mother deer have to do with humans? Could the very same animal logic pertain to man?
However much he believed in worker solidarity, Haldane was a lover of mankind who trusted no one. He agreed with Fisher that evolutionarily speaking, altruism was a family affair. “I doubt if man contains many genes making for altruism of a general kind,” he wrote, “though we probably do possess an innate predisposition to family life…. For insofar as it makes for the survival of one’s descendants and near relations, altruistic behavior is a kind of Darwinian fitness, and may be expected to spread as a result of natural selection.”58
Remembering his brother, Fisher agreed. After all, the hero might lose his life in battle, but his heroism would survive. The reason was that it was coded in his genes. Since relatives share genes, and since, “by repute and prestige,” the act of valor confers an advantage on the family, the grieving but proud surviving kin will pass “hero genes” along in greater numbers.59 Alwyn’s sacrifice in Flanders had not been in vain: Fisher’s eight children with Nicolette would make sure of that.
Whether he had carried his aristocratic sensibility into the realm of determinist genetics or the other way around, a man was the sum of his genes. It was a sentiment Haldane could warm to, however far he lay from Fisher on the political spectrum. “Let us suppose,” JBS wrote, fleshing out the argument,
that we carry a rare gene that affects your behavior so that you jump into a flooded river and save a child, but you have one chance in ten of being drowned, while I do not possess the gene, and stand on the bank and watch the child drown. If the child’s your own child or your brother or sister, there is an even chance that the child will also have this gene, so five genes will be saved in children for one lost in an adult. If you save a grandchild or a nephew, the advantage is only two and a half to one. If you only save a first cousin, the effect is very slight. If you try to save your first cousin once removed the population is more likely to lose this valuable gene than to gain it…. It is clear that the genes making for conduct of this kind would only have a chance of spreading in rather small populations when most of the children were fairly near relatives of the man who risked his life.60
He then added, with his usual mix of bravado and wit: “But on the two occasions when I have pulled possibly drowning people out of the water (at an infinitesimal risk to myself) I had no time to make such calculations.”61
Haldane’s wit aside, a generalized mathematical model was still lacking. To truly assert itself—Fisher, Haldane, and Wright’s prodigious talents notwithstanding—the evolution of kindness would have to wait for a new champion.62 Still, relatedness had met altruism, for the benefit of the drowning, scaling the political gamut where ideology had failed. Huxley aside, not to mention organized religion, altruism was an offspring of evolution. It was a breathtaking notion. Legend had it that Haldane had first described its logic stooped drunk over a beer in London: “I’ll jump into a river for two brothers and eight cousins,” he was said to have blurted out just before collapsing on the bar.63
Fisher was knighted in 1952, and sought a quiet retirement in Australia. After the war friends and colleagues at Cambridge wondered about his friendship with Mussolini’s former demographic adviser, Corrado Gini, and with Otmar von Verschuer, a medical geneticist and “one of the most dangerous Nazi activists of the Third Reich.”64 He was a strange bird, Fisher—aloof, exacting, imperious, oblivious; too reactionary, people said, to be either a Nazi or a fascist. Instead, he went to his grave an apostle of Nature. It was she who knew what was best for mankind.
Haldane, meanwhile, sank deeper into the Lysenkoist bog.65 It was official now: genetics had been banned in the Soviet Union, Vavilov brutally murdered in the Gulag; science and justice were not marching hand in hand. Vain and obstinate, JBS continued to offer disclaimers while quietly stopping to pay his Party dues. When all was said and done, he was a scientist.
He was looking for a gracious exit. When Britain joined France and Israel in attacking Egypt as it nationalized the Suez Canal, he found his pretext at long last. To the provost of University College he announced that he no longer wished to be a subject of a state “guilty of aggression by the overwhelming verdict of the human race.” It was 1957, and the old soldier was moving to India, where peace and kindness were a philosophy.66
To those who knew both men well the irony must have been biting. They had both perceived the relation of kinship to valor, that being able to pass on goodness depends on having children. Fisher, unbattleworthy, had sired a veritable clan. But waving good-bye to England as he got on the plane, Haldane was leaving no one behind. Nor, despite a desire more burning than any other passion, would he ever become a father.
George and Julia Price in Washington Square, New York City, 1947
George, Julia, Annamarie, and Kathleen—Morristown, New Jersey, 1949
Roaming
At 7:30 p.m. September 20, 1940, the new freshmen shuffled into the Union at Memorial Hall. With Dean Chase presiding, the Speaker of the Massachusetts House of Representatives, followed by the chairman of the Committee on Admission, followed by John H. Finley, Jr., associate professor of Greek and Latin, each extended their blessings and articulated their thoughts. It was a long evening, but the boys listened in silence. They were the Harvard class of 1944, America’s “best and brightest,” and by every account of those present at matriculation, its very future and hope.1
The college had been named for John Harvard in 1636, but in truth he was merely a generous fellow who had donated his library and a sum of money. There had been no single founder when the Massachusetts legislature, long before there was a nation, created it of the community, by the community and for the community. Its “duty, or in Protestant terms, its task,” was to serve the ambitions of American society, capitalism, and democracy. Now, in the fall of 1940, as the winds of war began to blow westward across the Atlantic, the freshman class had for the first time in history been augmented above the regular one thousand, to “take care of any possible vacancies” in case of a draft or voluntary enlistment. To accommodate the increased number of freshmen, the college opened a new dormitory at 24 Quincy Street, just across the street from the Yard. It was there, at Farlow House, that George Price settled into his new digs.2
Figuring that he was a Stuyvesant boy and therefore cleverer than the rest, George enrolled in advanced graduate courses in chemistry and biology, as well as in German A even though his talent for languages was appalling. The gamble backfired, and he was struggling. To well-groomed boys in his year, like future economist Lloyd Shapley from Exeter and future philosopher of science Thomas Kuhn from Taft, everything seemed to come easy. Cocksure upon arrival, he increasingly became reclusive, and, like many another freshman from the public schools, began to wonder if Harvard had made a mistake.3
Wartime tumult on the campus made keeping his mind on his work an even greater task. At graduation earlier in the spring, the Ivy Orator was booed by the seniors when he said something about America’s not being “too proud to fight.” Returning after the summer with France surrendered and London bombed, faculty and students were changing their tone, increasingly calling for intervention. They were led by Harvard’s president, James Bryant Conant, the chemist, who on every possible occasion would remind his company that “fear of war is no basis for a national policy.” The “American Defense, Harvard Group,” headed by Ralph Barton Perry, professor of philosophy, operated from the top floor of Widener Library. With more than six hundred faculty on board it carried much weight both in the college and in the national press, helping to house British refugee children in America and calling to fight fascism and tyranny in Europe.
Others of opposite disposition organized themselves in the Committee for Democratic Action and echoed the isolationist call to “Stay out of the war!” Already President Roosevelt had called for fifty thousand planes to make America the “arsenal of democracy,” and the Civil Aeronautics Authority, a branch of the federal government, had announced that it would train fifty to one hundred Harvard students to be pilots at the cost of only forty dollars a year. Courses in navy and military science at the college were overflowing. And, starting on October 16, undergraduates twenty-one and over began to pour through the Widener Reading Room, signing cards and answering questions in registration for the draft.4
In December isolationists and pacifists led by Professor William Yandell Elliott and Lloyd’s famous astronomer father, Harlow Shapley, met at Emerson Hall to protest the “imperialist” war in Europe. Outside, hundreds of students formed a picket line, shooting red flares into the sky and singing “There’ll Always Be an England.” A war of signs now raged in the Yard: “Books! Not Guns!” and “Why Fight in Europe? Strike for Peace” intermingling uneasily with “Liberty before Peace” and “War is Hell, Hitler is Worse!” Activists offered passersby a tongue-in-cheek choice between an American flag and a swastika. At the Harvard Students Union, bitter debates raged over Congress’s Lend-Lease Bill, which interventionists called “cowardly” for representing “aid short of war.”5
President Roosevelt signed the bill on March 12, and, one student remembered, “Harvard took a deep breath and waited.” As George was vying for the 165 pound spot on the wrestling team and beginning to fathom that his grades might not satisfy his scholarship conditions, the world outside was reeling. A wave of strikes in defense industries swept the nation, British forces were defeated in Egypt and Greece, and America hesitated on the brink of sending out U.S. convoys across a U-boat-infested Atlantic.
We all felt a certain lack of cohesion in American society; somehow twentieth-century democracy had not created sufficient loyalties, had not built up a sufficiently organic social system, to resist the inroads of fear and despair. Perhaps we had become, in the most fundamental sense, complacent and self-satisfied, too convinced, under the tutelage of John Dewey, that man was a good fellow at heart and could make a better world by his own hands and his own wits…. Look where we would, we found no harmony, no order in our society…. Our universe appeared to be nothing more than a series of events connected in an unknown and unknowable manner.6
On account of his poor eyesight George had been classified 4F, and would not be joining the armed forces. Nor would he be continuing at Harvard; a few poor grades prevented the scholarship from being renewed. Its unofficial poet, David McCord, might have been giving his thoughts expression:
Is that you,
John Harvard?
I said to his statue.
“Aye—that’s me,” said John
“And after you’re gone.”7
In May, disappointed and cowed, George left Farlow House and went back home to New York City. That summer Alice traveled to visit her family in the Midwest, and the Price brothers were left to run business at Display. Since he was “supposed to be the more dependable,” George was managing the money, and having a hell of a time fighting off creditors.8 Still, on account of his strong Stuyvesant performance and Harvard credits, he was accepted with a scholarship as a Home Study sophomore at the University of Chicago. Things were looking up. Then fall came, and winter, and on the morning of Sunday, December 7, 1941, the surprise attack by the Japanese on the U.S. naval base at Pearl Harbor. Finally America was at war.
The year 1887 wasn’t a good one for John D. Rockefeller. The founder of Standard Oil, and America’s most powerful magnate, he looked around him and sighed. Congress had just passed the Interstate Commerce Act, clamping regulation on the big boys by making secret rebates and price discrimination illegal. Capitalism just wasn’t what it used to be.
A major philanthropic enterprise seemed a welcome diversion. Baptist congregations had been growing like wildfire in the Midwest, and business, too, was growing. What was missing was a house of learning to rival the great Ivys of the East, to fashion the Midwest a true alternative to Washington, New York, and Boston. And so, when Chicago clergy approached him, the wealthiest Baptist layman in the land agreed to contribute to the founding of a university. Chicago’s leading merchant, Marshall Field, donated the site on the Midway. The “Wunderkind” William Rainey Harper, Hebrew scholar and workhorse extraordinaire, was secured as first president. By 1892 the gates were open. Rome was not built in one day, people said. The University of Chicago almost was.9
Harper sought to bring together the attributes of Oxbridge and the great German universities: to combine undergraduate and graduate, teaching and research, all at the very highest level. “The times are asking not merely for men to harness electricity and sound,” he declared at commencement, “but for men to guide us in complex economic and social duties.” Scholarship would be a “matter of the gravest moment,” mere fact-finding frowned upon in favor of knowledge applied. If not Rome, then like Athens at the zenith of its glory, the University of Chicago would be a republic.10
Many experts were sure the experiment would fail. It would be a “veritable monstrosity,” they said, a Midwestern “Harper’s Bazaar.” Not if he could help it. Born to a Scottish-Irish family that ran a general store in New Concord, Ohio, the first president was a genius salesman. With Rockefeller’s dollars in hand, he went to work shamelessly robbing Yale, Harvard, Cornell, and Johns Hopkins of their very best men. Chicago was looking for “home runs.” By 1910 Rockefeller had spent $35 million building the university. Senator Jonathan Dolliver of Iowa didn’t like it. “The University of Chicago,” he complained, “smelled of oil like a Kansas town.” His objection went unheeded. Intellectual gravitas had soon become the distinctive mark of the university. A new titan of education had been born.11
“There is a right and wrong way,” the University of Chicago Magazine declared,
to crawl through bushes, to fall with a rifle and pack, to throw a hand grenade, to bandage a leg, to read a map, to bayonet a man. Next quarter approximately one thousand young men, unused to military life, will spend three hours a week in the fieldhouse learning these right ways. In the Basic Military Training course they will also learn elements of army organization, military law, first aid, and other phases of modern warfare.12
By the time George arrived on campus in January 1942, the University of Chicago was like a military anthill. Cadets from the Army Signal Corps bumped into U.S. Public Health Service nurses. In all colors of uniform—army, navy, air force, Red Cross—and at any given time, five thousand men and women could be seen scurrying across the Quadrangles. The Institute for Military Study had already been running since October 1940, preparing more than two thousand students and civilians. At the Institute of Meteorology all the army, navy and civilian meteorologists in the country were now being trained and sent to service. Bartlett Gymnasium, Sunny Gymnasium, and the men’s residence halls had been turned over to the navy; its radiomen and signalmen were now in training at the university and would need the accommodation.13 More than one hundred contracts with the federal government were signed, involving thousands of men and millions of dollars. Even Norman Maclean, assistant professor of English (and former forest ranger) had traded in Shakespeare for shooting, and was teaching an advanced course in rifle marksmanship.14
For some the onslaught of the armed forces was not all bad: The meteorology cadet Charles Hlad just happened to hold the world record in the high hurdle and led a traditionally weak Chicago side to three surprising victories at the start of the track season. But even though the old-timers at Stagg Field got a kick out of their opponents’ bewilderment, for most the “extinction of the civilians” seemed a glum, uninvited affair.15
And so, when President Robert Maynard Hutchins stood before those present at the twenty-second annual trustees’ dinner, he stated what to students and faculty was already obvious: “We are now engaged in total war,” the commanding six-foot-three-inch former dean of the Yale Law School declared. “Total war may mean the total extinction, for the time being, at least, of the characteristic functions of the University of Chicago. I say this as flatly and crudely as I can…. We are now an instrumentality of total war.”16
More than developing new theories in ecology or economics, the university, President Hutchins explained, was now in “service of the nation and the world.” With the combination of the year-round quarter system and the scheme to award bachelor’s degrees in the sophomore year to students who had started their studies as juniors in high school, the wartime necessity of “speeding up” education presented no problem at Chicago. It did mean, however, that in addition to the military presence there were hundreds of underclassmen scurrying about the halls.17
Many of the freshers must have been left speechless by the annual senior Mustache Race, which began that winter. A school tradition for more than twenty-five years, it consisted of the shaving on February 20 of the aspiring candidates, and judgment on March 5, by Brad, proprietor of the Reynolds Club Barber Shop, of the man (or woman) who had sprouted the most magnificent mustache. The annual Botany Pond Brawl, “theoretically” featuring a tug of war in the shallow algae-infested body of water lying behind the Botany Building—but always degenerating into a wild free-for-all—followed soon after the Mustache Race. Underclassmen might have been careful, too, where they rested their bottoms. “Dire penalties await the cynic,” the school newspaper warned regarding the C Bench in front of Cobb Hall, “who defies tradition to park his worthless carcass on the Bench.” It was into this blend of custom and mayhem that George now arrived, trying to get serious once again about his studies.18
Inorganic Chemistry: 231, Quantitative Analysis: 240, Vertebrate Zoology: 205, Chemical Thermodynamics: 361—he was packing in his science courses. In truth this fitted in well with the general war atmosphere at the university: Outside the mechanical, physical, and natural sciences, entire divisions in the humanities and social sciences were feeling sterile and superfluous. Technology and science were going to win the war; this seemed as clear as day to almost everyone. Luckily President Hutchins was there to remind them of the broader purpose.
“The disorders of our civilization,” he opined that fall, “result in part from our conviction that the advance of technology will solve all our problems.” Not even sure that it might help to win the war, Hutchins was certain that it could never buy moral understanding.
“We must have something more,” he declared, and instituted two new graduate programs. The Committee on Communications was to “undertake to unite public opinion on the war, to develop an intelligent national morale, and to prepare the nation for a rational approach to post-war problems.” The Committee on Social Thought was to concern itself with the issues at the base of social and political organization. And so, in the spirit of his president, George added a general course in social sciences alongside the advanced chemistry and mathematics that he was now taking—and acing—in the fall.19
It was shortly after he joined the wrestling team that year that he met Al Somit in the weight room. Al was an angular-jawed, wisecracking Jewish kid from Chicago whose Ukrainian-born father, just like George’s, had died when he was four. He had arrived that summer from college in Kentucky, where he had belatedly learned, two days after his arrival on a music scholarship, that something called “chapel” was mandatory. Promptly back in town, and with a growing sense of both his musical and technical limitations, he enrolled at the University of Chicago as a political science and history major.
In the weight room, Al could see that George had a wiry body and worked harder and sweated more than anyone. Intense hazel eyes planted beneath a broad forehead made contact in unsettling bursts. Even before he spoke, you’d pick him out as different, but when he did his voice was high and squeaky and started and stopped in spurts. He had a baby face, which was confusing. He flexed his muscles weirdly in front of the mirror. Eccentric, unscripted, he was a one-off.
Some felt uncomfortable in his presence. There was something brutally honest about his gaze. You couldn’t escape it. It made you search for words, look at your feet, wonder whether he saw completely through you. Toting around his Harvard bag he seemed smug, above it all, juvenile. But there was a truth in him you walked away from at your peril: George Price knew things. He never said anything familiar. He was strange, and the way in which it was unclear whether he knew this or not somehow lent weight to his glances and opinions. Al was intrigued by his defiant obliviousness and boldness. George’s genius for numbers provided a confidence he lacked in himself. Both loved to argue and, even more, to win an argument. They were lanky and opinionated and had a quirky sense of humor. Before long they were rooming together in a dank basement off Fifty-fifth Street.20
Sensitivities on campus were at an all time high. The secret constitutions of Chi Rho Sigma and other fraternities barred Jews and Negroes from the organizations. “Such discrimination pulls a Pearl Harbor on campus democracy every day that it continues to exist,” the Daily Maroon attacked with language that seemed most salient. Many co-ops had sprung up, fighting back against “restrictive covenants.” Only in 1948 would a Supreme Court decision render such covenants illegal. Meanwhile, race and religion were on everyone’s mind.21
On warm days George would make the thirty-minute walk from the university down to Lake Michigan and offer to apply girls’ sun lotion as they lay bathing on its shore. He was an oddball, Al thought, an oddball among oddballs, never quite grasping his relation to the world. In the fall he joined the Ellis Eating Co-Op, made up mostly of Jewish students. Al would soon be leaving for the Engineer Corps, and besides, $4.83 was a good deal for twenty meals ($.03 extra charge for additional beverages).22
“What do you expect of Jews?” George would say loudly while waiting in the queue, somehow missing the point that anti-Semitic jibes might actually off end anyone, not to mention Al. At first it seemed meaningless enough, just kind of strange, really. After a while, though, it was pissing people off. The more irritated the Ellis gang became, the more George pursued them. In a move that baffled every one, he declared a “battle against the non-Aryans,” and then proceeded directly to join the Jewish Ellis Housing Co-Op.23
He was taking dancing lessons, alone, at Arthur Murray’s. Angular and off rhythm, he seemed lost in a weird and mechanical internal world. Some put it down to geekiness compounded by the trauma of losing a father, and let it go, but most found it difficult to “get” him. Whether oblivious or spiteful, detached or goading, to George it all seemed like one big game. He was positively titillated by attention, even when it was negative. In the spirit of their off beat humor, Al counseled his friend to plead freedom of speech when the constitution-touting co-op finally put up a vote to oust him. It didn’t help. George was a contrarian; he got his kicks from pushing the limits just as hard as he possibly could.24
Sometimes Al wondered whether his friend was slightly nuts. Then he’d shrug the thought away with a forgiving smile. Between manic bench-pressing, supercilious racism, and all-nighters crutched on Benzedrine, George, he knew, was “just George” and that was that. When he’d question him about his offensive remarks George would offer an innocent glance and shrug his shoulders. He knew that people thought him awkward, but it didn’t bother him, he claimed. Sometimes deeper feelings would escape, like slivery rays of sunlight penetrating a cloud. “It helps my morale,” he wrote to a friend, “to learn that everyone doesn’t dislike me.”25
In the spring the “Mecca of the caffeine addicts,” the Coffee Shop, was appropriated by the army, and with it the “last vestige” of peacetime campus life.26 In the short time that George had been at Chicago, the university had undergone momentous changes. It had shifted from support from endowment to tuition fees, from individuals to corporations, from private donors to government funding. By 1944, 198 federal contracts had been executed, all on a not-for-profit basis. The university budget had tripled. Civilian enrollment was down 30 percent from the prewar level, and the normal ratio of three men to two women had reversed itself, and worse.27
But things were beginning to change. With America already well mobilized, university training programs across the country began to close one by one. As the G.I. Bill came in, the army units went out, and regular university life at Chicago, it seemed, was actually returning to normal.
Or so people thought. In truth enormous resources were now being spent on a top-secret underground project. In 1939 Albert Einstein had sent a letter to President Roosevelt, urging him to call upon the nation’s resources to develop atomic weapons to fight the Nazis. Roosevelt complied, and within a year scientists at Cal Tech and Columbia had theoretically demonstrated the awesome explosive potentials of the isotope uranium 235 and an element just recently discovered called plutonium. Soon after Pearl Harbor a group led by the Nobel laureate Arthur H. Compton was set up by the government for consolidating plutonium research at Chicago. The outfit, called the Metallurgical, or “Met,” Lab, was the cover given to Compton’s facility, and it was tucked away behind the ivy-covered sandstone facade and glistening rectangular windows of unassuming Eckhart Hall.28
The Manhattan Project charged Compton with producing chain-reacting “piles” of uranium to convert to plutonium, with finding ways to separate the two, and, ultimately, with building an atomic bomb. As George had been innocently taking his undergraduate Organic Combustion Analysis and Differential Equation examinations, Glenn T. Seaborg and his team at the university secretly isolated the first weighable amount of plutonium from uranium, irradiated in cyclotrons.
But there was still the business of building uranium-and-graphite piles (later called reactors) that could be brought to critical mass in a controlled, self-sustaining nuclear reaction. When a labor strike prevented such work at a designated laboratory at the Argonne Forest thirty miles southwest of Chicago, the famed Italian physicist Enrico Fermi, together with Martin Whittaker and Walter Zinn, set out to build a pile in a squash court under abandoned stands in the west wing of Stagg Field. The pile was a crude construction, made of black bricks and wooden timber, but, miraculously, it worked. On the bitterly cold day of December 2, 1942—unknown to George, his fellow students and professors at Chicago, and practically everyone else in the world—the pile went critical at 3:53 in the afternoon. The nuclear age had dawned.29
George graduated in September 1943, Phi Beta Kappa. A star in the Department of Chemistry, he was awarded the Eli Lilly Fellowship and invited to continue for his doctorate. Starting off on enzyme chemistry, his project quickly changed. He’d be working now under the supervision of a Dr. Samuel Schwartz, he was told, and joining the Manhattan Project.
A medical doctor and research scientist from the University of Minnesota, Schwartz was the son of Russian Jewish immigrants who had grown up poor in north Minneapolis. One of seven children, he sold candy and ice cream as a boy to help his family, and after high school snagged a job washing beakers in a lab at the university. The head of the lab, C. J. Watson, was a bigwig at the medical school, and, noticing his quick mind, took Schwartz under his wing. Watson sent him to medical school, and the investment paid off. Now at the Manhattan Project at the Met Lab in Chicago, the bearded, broad-smiling Schwartz headed a twenty-five-man team studying the biological effects of atomic radiation and metals. Day in and day out, George would walk up the sandstone steps of the George Herbert Jones Chemistry Building, nodding hello to the namesake’s bronze bust as he whisked through the entrance hall and down to the lab.30
His new project was technical and had nothing to do with enzymes. If an atomic bomb was built and ended up being used, small traces of toxic uranium would find their way into human bodies. In order to be able to treat such people, a sensitive method had to be devised to help detect the traces of uranium. A generation earlier a pair of researchers at the Carnegie Institute had shown that the intensity of uranium fluorescence is greatly increased by fusion with sodium fluoride, and that its light, therefore, could be measured. The method was all right but needed to be made better. It was a needle-in-a-haystack problem, and George would try to solve it.31
He went to work under a veil of secrecy. How to best detect these tiny amounts of harmful substance? Besides the chemistry of the analytical procedure there was also the construction of suitable photoelectric fluorophotometers. It was a task that brought back childhood memories of Display and challenged his talents as a physicist and tinkerer. Various Manhattan Project teams across the country were working on the problem, and the pressure was on. Identical sets of thirty urine samples containing known amounts of uranium were prepared at the Rochester Project, and sent for analysis to seven of the strongest competitors. In March 1945 a uranium analysis conference was held at the University of Rochester, New York, to present the results. Six of the groups had completed the analysis. Of these, one employed spectroscopy and the rest fluorescence. Statistical analysis showed that the method devised by the Chicago group was the most sensitive and accurate, and George returned to Eckhart Hall with a winning smile. Aloof and often indifferent to people, he had emerged the champion of sensitivity with molecules and photons.32
But science and life, by some mysterious osmosis, were beginning to leak into each other. It was around this time that he met Julia Madigan, a dark-haired zoology graduate of the University of Michigan who had arrived at the Project after two years in medical school. On her mother’s side, it was thought, she was the daughter of immigrant German Jews who had converted on the boat, and on her father’s of Roman Catholic Irish who’d fled the great potato famine in the 1850s. Raised in the small paper mill town of Munising, Michigan, Julia’s mother, Barbara Kinde, was the telegraph operator in the Upper Peninsula town of Marquette, and her father, James, the train station manager. With the help of two of his younger brothers, Frank and Michael, James bought the local hardware store, and before long the Madigans had secured profitable Forest Service contracts revolving around the logging trade with Canada. The Madigans were hardworking community people, and gave thanks for their prosperity by generously donating to the local church. When she came of age they sent little Julia to attend Sacred Heart with the nuns.
When Al Somit heard from his best friend that he was beginning to fall for her, he rubbed his eyes in disbelief. Julia was sexually conservative, George naturally prurient; Julia was a devout believer, George a militant atheist; Julia was mercurial, George a prankster; Julia respected convention, but George reveled in extremism. Working together at the Manhattan Project, the two couldn’t even agree on the bomb (George was for, Julia against). What was worse, they were both opinionated and stubborn as goats. Still, a Madigan family legend had it that a cadaver’s hand had slipped and grazed her chest in med school: “Julia could even raise the dead,” the professor had said to the class. When she had arrived in Chicago looking for a flat, the landlady snapped, “I don’t rent to Jews,” to which Julia responded, “But I’m Irish!” and stormed off. She had high cheekbones, full lips, and black eyes. She was short. She was curvacious. And to George she was absolutely divine.33
On the afternoon of May 7, 1945, Julia and George ran out of the lab and rushed to the quadrangle. With its armies in total collapse and its cities in rubble, the Third Reich had finally been defeated. The campus was abuzz. From the lofty gray stone tower of Rockefeller Memorial there floated a melody, the university magazine would later report, “more majestic than a thousand muffled drums.” The earth literally “shook under the iron clangor of the mammoth Bourbon bells.” In the chapel students crowded in the pews, seated, knees hugged to chin, before the altar, clinging to vantage points in the balconies. The sunlight poured into the vast chamber from the multicolored Gothic windows, as two thousand people stood to sing the “Star-Spangled Banner.” The war in Europe was over.34
Just as people were getting used to the newfound peace in Europe, in August the United States dropped a uranium bomb on Hiroshima, and three days later, a plutonium one on Nagasaki. That week George’s uncle and namesake died in the Midwest. “From what I have learned from the next world,” Alice now wrote to him from New York about her brother:
He will be far happier there than here. I have already had some remarkable messages come thru relative to him, one from Dear-Dear who appeared to a psychic friend of mine who sat right beside me, described her, and repeated all she said to me. Aunt Julia has also been coming right into my body since I visited Cousin Bessie, also mediumistic, in Battle Creek. Aunt J. seized my right hand and arm there as we sat together, then took control of my left hand and arm, and when I asked her to demonstrate how she tramped thru the Heliker’s house last summer on the first anniversary of her death (did I tell you?) she controlled my entire body suddenly and bent it over as she was bent, and whirled me right across the room…. At home she clapped my fists together and said “Goody, goody, goody, goody, goody” over and over again when I asked her if she was happy that the war was ended.35
It seemed a rather strange way to express her thoughts about the most momentous event of the century. But then she added: “Hurrah, George, Hurrah! Wonderful to have it come so soon, and that is what all you chemists did for the world. I’m so proud of you, not yet 23, that you had something to do with it.”
George was not amused. “Please do not ever again write to me or speak to me about ‘vibrations,’ ‘batteries,’ ‘guides,’ about dead people throwing you around the room, or anything else of that sort. I do not ever want to hear you refer to such things again, and I just won’t reply to any letter in which you mention supernatural phenomena.”36
A few months later the Coffee Shop on campus reopened.37 Even though the war was over, George couldn’t yet tell anyone about what he was doing. In August 1946 he handed in his thesis: “Fluorescence Studies of Uranium, Plutonium, Neptonium, and Americium.” “I concluded my writing,” he summarized to a friend,
with a 59 hour sleepless period, during which I also practically cut out eating. When my benzedrene gave out and I was too busy to get more, I had a surprising auditory hallucination for several hours. But now that’s all finished.38
The previous April the University of Chicago had accepted a letter contract from the government to operate an Argonne National Laboratory, as yet unnamed and not yet in official existence. On July 1 the name of the Met Lab was officially changed to the Argonne National Laboratory. And on August 1 President Harry S. Truman signed the Atomic Energy Act, ushering in the age of civilian nuclear power.
At convocation that summer at the end of the month, Vice President Lawrence Kimpton spoke on “Science and the Humanities” followed by the singing of the “Alma Mater.” It was a happy occasion, but there was something weighty and somber about it, too. Between the verses (“Of all fair moth-ers, fair-est she / Most wise of all that wis-est be”) George could take a moment to consider his future. He had taken a number of courses as an undergraduate in physiology and on the nervous system, and although the problems of biology interested him more, he felt a much greater aptitude for physics. Kicked out for his grades five short years earlier, he was set to return to Harvard as a chemistry instructor, and had secured an Argonne consultancy at $2.50 an hour. The arrangement would give him a lot of free time to think even if it wouldn’t make him rich. He was ponderous as he packed up and got on the train for Cambridge. “Without the atomic bomb the prospects of civilization would be dubious enough,” President Hutchins wrote that fall in his reports to the friends of the university. “Now that we have it, they are black,” and civilization is “on the brink of catastrophe.”39
On June 28, 1947, Julia and George were married in a small ceremony in Munising. George’s childhood auburn hair had turned darker, and with his glasses and suit and tie, he looked more grown up. He was dashingly handsome—in spite of the slacks pulled up slightly too high. Julia’s Irish family expressed concern that he wasn’t Catholic, and in the face of his atheism made him agree to raise his future kids in the Catholic Church.40 He had spent the last year as an instructor of chemistry at Harvard, living like a student in the dorms at Winthrop House. Now the newlyweds were on their way back to Cambridge, to settle in a small home on Linnaean Street, just a ten minute walk north from George’s office at the Mallinckrodt Chemical Laboratory Building.
Almost everyone in the department was a big name: There were Professors Woodward and Bartlett and Fieser in organic; Rochow and Lingane in inorganic; and Kistiakowsky, Wilson, and Doty in physical. The atmosphere was serious, matter-of-fact. At least three young fellow instructors of chemistry—Walter Gensler, Edward King, and Leonard Nash—would go on to long and distinguished careers in academia. But George was different. He’d left behind his strange antics and was becoming more withdrawn. A “loner who kept to himself,” he was hardly known in the department. Academic life, with its teaching and administrative work, wasn’t for him. To his colleagues he seemed “wholly disengaged.”41
Looking for a way out, he found an opening in a childhood pastime. The university chess team required two faculty members; his old Harvard classmate Lloyd Shapley, now doing economics, invited him to join as Top Board. It was a godsend. There was practice and there were meets. And then there was the Argonne consultancy, which would take him on weekends to Chicago—anything to keep him away from the department.42
In January the Atomic Energy Commission had designated Argonne National Laboratory its principal reactor-development center. Work on a liquid-metal-cooled, fast neutron reactor, dubbed “Zinn’s Infernal Pile,” together with the first nuclear submarine plant, was already under way.43 George was making only $3,500 a year at Harvard, and the pocket change from Argonne wasn’t much of a boost. And so when Annamarie Louise Barbara Juliet Price came along on May 4, 1948, he began to feel the pressure of the provider. He knew that Julia didn’t like him traveling so much—increasingly she let him know it. Besides, the real action at Argonne was in energy and reactors, not in measuring fallout in people’s urine.
Other pastures suddenly seemed a lot greener. That summer of 1948 Claude Shannon published the first part of a general theory using mathematics to quantify information.44 Immediately it caught George’s attention. He liked things like that: It was elegant and precise. It was simple. It got rid of clutter, told it like it was, altogether cut to the matter. More important, it seemed to be leading in the direction the world was heading, and George wanted in.
In August he and Julia and Annamarie packed up at Linnaean Street and headed down to Morristown. With an offer doubling his salary, and far from the pressure and tedium of students and examination papers at Harvard, George was going to work for Bell Labs.45
Morristown, New Jersey, was a small town but its history was rich. It was there in 1777 that George Washington encamped with his Continental Army, to rest and spread the news to the world of their victories at Trenton and Princeton. There Samuel F. B. Morse, together with Alfred Vail, built the first telegraph at the Speedwell Ironworks in 1838, sending the first-ever telegraph message: “A patient waiter is no loser.” And it was there that George and his family now settled, to join the new information revolution.46
Just a few miles down the road, at Murray Hill, Bell Labs were shaping the way people live, work, and play. In the 1920s the first public demonstration of the fax, the invention of the synchronous-sound motion picture system, and the very first long-distance transmission of television images (of Herbert Hoover from Washington to New York) had all been gloriously accomplished. Then came Karl Jansky and the amazing discovery that radio waves were being emitted from the center of the galaxy. In 1933 stereo signals were transmitted live from Philadelphia to the capital, and four years later Bell researchers won the Nobel Prize in Physics for the discovery of electron diffraction, laying the foundation for solid-state electronics. Then, in 1939, came the world’s first binary-digital computer, and, after the war, the transistor.
It had been John Bardeen, together with Walter Brattain, who observed that when electrical contacts were applied to a crystal of germanium, the output power was greater than the input. With the help of William Shockley, also at Bell Labs, the three men had conceived and invented the transistor, for which they would win the Nobel Prize. George was already hard at work mapping germanium surfaces, grinding off the surface, reetching, polishing, then remap-ping. His experiments were yielding “unambiguous information,” he wrote, regarding the relative importance of surface treatment and bulk properties in determining transistor characteristics. This was electrical-engineering stuff, applied short-term research. He’d been contracted to work on long-term basic science in the Chemistry Department but was pursuing his own interests. Meanwhile Bardeen and Shockley wanted to know more about temperature effects on transistor properties, and had turned to George to do the measurements.47
The photos that survive from 1948–50 are a picture of small town living: A lawn, an asphalt path, a dog, a two-storied redbrick home with hatched roof and shuttered windows; George in white pressed shirt with tie, Julia in colored dress and lipstick, Annamarie with a balloon, everyone smiling. A second daughter, Kathleen Barbara Elizabeth, had arrived in late summer of 1949. The war was over, the fifties just under way. The Prices were living the American dream.
It was a lie. Beneath the facade, cracks had begun to emerge. George’s quirkiness had started off endearing, but his unorthodoxy was growing maddening. Julia didn’t like being called a “hippopotamus.” She didn’t like the idea of raising Annamarie and Kathleen in a Skinner box. George, for his part, was finding it hard to swallow her religion. “Better the girls become prostitutes than nuns,” he would goad her, pushing Julia into a cocoon of bitter silence.48 She was glum, he thought, and kept in her anger. When it came out in other places, its irrationality drove him up the wall. From the get-go it had been an unlikely union.
George never performed Bardeen and Shockley’s experiments. When his old Manhattan Project boss, Sam Schwartz, invited him to come work with him again, this time in Minnesota, it didn’t take much to persuade an increasingly depressed Julia to pick up and leave. Maybe a change could save their marriage.
Quietly the Prices settled in St. Paul in a quaint two-story cottage with a red roof and two small lawns up front and in the back. Just a short ride in the 1940 Chevy from Fortieth Avenue was the medical school, where George would now be working in the Radioisotope Lab at the Veterans Administration Hospital.49
Minnesota was a powerhouse in medicine. Dr. C. Walton Lillehei, who arrived at just about the same time, was pioneering open-heart surgery, and together with Earl Bakken, a medical equipment repairman, would soon invent the pacemaker and incorporate Medtronic. Work on X-ray diagnosis, radiation therapy, diseases of the liver, “deep-freeze” surgery, and the new specialty, oncology, was considered the top in the country. By the mid-1950s a Minneapolis Star editorial referred to the med school “as one of the greatest in the world—in the opinion of some, the best anywhere.”50
For George it was just like during the war, back to uranium fluorescence. But there was now also the Porphyrins, Tumors, and X-Ray group, which met biweekly in Schwartz’s office.
Porphyrins are a group of organic pigments with four linked nitrogen-containing rings that bind to metals, including the heme in hemoglobin. What Schwartz had found was that by localizing the fluorescence of intravenously administered porphyrin in tumor tissues, surgeons could get an idea of the extent of the metastatic spread of a cancer. He also found that porphyrins could either enhance or protect against the effects of ionizing radiation, depending on the type of porphyrin and its dose. If they could figure out a way to administer the right dose with the right pigment, controlled radiation combined with hematoporphyrin could be used to get rid of tumors. The implications were obvious, and Merck and Company were hot on the trail. Once again George’s tinkering genius would be needed.51
It was like Display all over again. Using a Schott BG 12 primary filter, about 4 mm thick, plus a 405 mu interference filter, George went searching for porphyrins in slices of rat liver tissue. The usual secondary filter was the Wratten No. 15 gelatin, sometimes supplanted by a Corning didymium glass, Color Specification No. 1-60 (Glass No. 5120), to increase red-green contrast by removing yellow. His light source was an Osram HBO 200 mercury arc. The problem was that the fluorescence faded too quickly, so George constructed a slide-cooling system to reduce the rate of fading. He decided to try first a simple system in which rapid jets of air are cooled and dried by dry ice and then blown over and under the slide, with the microscope enclosed in a box to keep out moist room air. On occasion he’d take the girls to the lab to marvel at the sight of the mysterious freezing smokers.
Preliminary results seemed promising when a second difficulty arose: Most animal tissues showed comparatively weak fluorescence, except when stained with fluorescent dyes called fluorochromes. This made it difficult to recognize cell types and to observe the exact localization of the porphyrin. So George developed special equipment by which a phase contrast image of contrasting color and smoothly controllable intensity could be combined with the fluorescence image. A beam splitter was used to combine the irradiating violet or ultraviolet light and the visible light of contrasting color, and the intensity of the visible light could be controlled by a variable transformer.52
The problem had been solved, and Schwartz was ecstatic. George was “one of the most remarkable individuals” he had ever known, and the only person with whom he had worked who deserved to be called “a man of genius.”53
A certain young man with porphyria
Whose existence grew drearier and drearier.
His agonized yells
Were due to phorphyrinized cells
And not psychosexual hysteria.54
His relationship with Julia was unraveling. Religion, temperament, and now sex, his limerick made clear, placed them in universes squarely apart. The move to Minnesota had failed to save their marriage. He was growing edgy; she increasingly, and understandably, hurt. He had met another woman, and over the summer, another from Kansas City, named Jan.55 By the beginning of 1953 George left the cottage on Fortieth Street, saying good-bye to his two little girls. “This, I believe, automatically makes me owe you $20,” he wrote to his old friend Al, whose skepticism had been right all along.56
George had come a long way from the leaky apartment on Ninety-fourth Street, where he and Edison and Alice had huddled together in the twenties and thirties to survive during the Depression. He had graduated with highest honors from a top university, worked on the Manhattan Project, married, started a family, and now separated. In a decade he had moved six times: from New York to Cambridge to Chicago and back, then to Morristown, then to Minnesota. Like a real-life Forrest Gump, he was present at every important juncture: the making of the bomb, the development of the transistor, the growth of modern medicine. Never at the center, he arrived to solve problems, winning admiration before disappearing like a ghost. Things that seemed to baffle everyone else came easily to him. But he was restless and unhappy. Maybe the people at the co-op had been right: Maybe he really was different from the rest.
When the Russians got their own bomb in the summer of 1949, the world seemed to change in an instant. There would not be years of a lag to enjoy. Russia had caught up and the Cold War had arrived. For the time being it was playing itself out in Asia, around the thirty-eighth parallel in Korea, and in the development of hydrogen bombs. When Truman left the Oval Office in 1953 just as George was settling into a dingy student complex north of the university, and Stalin died two months later, it was anyone’s guess where the world was heading.57
Meanwhile little Kathleen had contracted polio but was recovering. The doctors recommended blowing air into her brain, but, reading up on the subject at the medical library and at her bedside, Julia refused. Soon Kathleen was recovering. Since supply had been short, George was the only Price not to get his gamma globulin. Away from his family now, he had contracted the disease and was in a hospital bed, exhausted. Alice begged him to remember how much she loved him. Hoping to pick up her boy’s spirits, she wrote of a lavish banquet at the Waldorf thrown by her Japanese boarder Mr. Washio in honor of the imperial prince of Japan. It gave him little comfort. He was thirty-one years old. His future was uncertain. Depressed and alone, George Price was helplessly roaming.58
John von Neumann (1903–1957)
Warder Clyde Allee (1885–1955)
Friendly Starfish, Selfish Games
I am violently anti-Communist,” the man intoned in a low accented voice, “and a good deal more militaristic than most.” It was January 1955, Capitol Hill, and not a senator in the confirmation hearing room stirred. John von Neumann was going to be sworn in as a new member of the Atomic Energy Commission, and John von Neumann was a man to listen to.1
The H-bomb was on everyone’s mind. Back in 1952 the “Ivy Mike” trial had destroyed the Enewetok atoll. It was official: The bomb was terrible and viable. But it would take years to build an arsenal, be massively expensive, and would have to be accomplished under a veil of complete secrecy. Still, in possession of a large stockpile, America would unequivocally rule the world. That is, if Russia didn’t have its own program too. If it did, the arsenals would cancel each other out, with the already costly expense and effort incurred. Should she “defect,” then, and build the arsenal, or “cooperate” and hold off? Clearly each side would prefer that no one stockpile, rather than both stockpiling for no net gain. But each side might also decide to build its H-bombs either in the hopes of gaining the upper hand or out of fear of being caught without them.
It was a prisoner’s dilemma, and for von Neumann the solution was clear. The Soviets could not be trusted. To save itself and the world, America would need to wage a preventive war, to become, as Secretary of the Navy Francis P. Matthews had called it earlier in the decade, vicious “aggressors for peace.” But when? Von Neumann was adamant. With the room hanging on his every word, he said: “If you say why not bomb them tomorrow, I say why not today? If you say today at 5 o’clock, I say why not one o’clock?”2
Why was a mathematician being asked by the U.S. Senate whether and when to use the most destructive weapon in history? Surely he was one of the few people who had the knowledge to make the crucial calculations that would make or break the project. But the real reason was different. The H-bomb dilemma hinged on the mystery of human nature. It had been a quest that traveled through economics and biology. And John von Neumann, people said, had finally cracked the nut.
The eighteenth century Scottish economist Adam Smith had a simple message to convey: Under certain conditions free economic competition will lead to the best allocation of society’s resources. It sounded like a paradox, but it was unequivocally true: Unfettered contest will by an “invisible hand” maximize society’s benefits. The more ruthless the competition, the greater the social good; individual selfishness leads to collective benefit and plenty.3
By the time Thorstein Veblen arrived as a professor at the University of Chicago when it opened its gates in 1892, this economic worldview was referred to as “classical.” Welded now more strongly to the political theory of laissez-faire, Adam Smith’s legacy beckoned a new name. Veblen called it “neoclassical economics” and didn’t shy away from expressing his view: He absolutely hated it.4
It was said of Veblen—born in Cato, Wisconsin, to Norwegian immigrant parents—that taking one of his classes was like “undergoing a vivisection without anesthetic.” A notoriously bad teacher, he was also a formidable critic. The basic assumption that individuals pursuing their own self-interest necessarily promote the good of society was to him both insipid and false. Capitalism was leading to “conspicuous consumption” and “conspicuous leisure.” Not only did this bring waste and inefficiency, it suppressed fundamental human instincts: acquisitiveness, workmanship, parenthood, and idle curiosity. Forms of social control could be used to reawaken them, but this could only be accomplished with the help of a broad science of human behavior. With its exclusive dependence on price theory, neoclassical economics was nothing but a narrow “hedonistic calculus.” Based on “immutable premises,” it had little to do with reality.5
At Yale political economy was associated with social science, at Johns Hopkins with political science, and at Columbia with politics. Chicago was the first university in North America to create an independent department of economics. Veblen had long been kicked out of the university for impropriety; girls liked him, it was said, and he didn’t exactly object.6 Gradually, a worldview almost directly opposed to his own became dominant.
“All talk of social control is nonsense,” Frank Knight was often heard saying in his deep, magisterial voice. The oldest of eleven children raised in religious orthodoxy in McLean County, Illinois, Knight had grown up to become a Chicago professor of economics and a notorious slayer of sacred cows. Clergy and medics were quacks, the institutions of social order imposters, the prevailing moral norms—slaves to fashion. Knight was suspicious of the political system and even more of politicians. “The probability of the people in power being individuals who would dislike the possession and exercise of power is on a level with the probability that an extremely tender-hearted person would get the job of whipping master in a slave plantation.” In Risk, Uncertainty, and Profit he provided the first complete formulation of perfect competition—unfettered, unencumbered, uncontrolled. Perfect competition was important not because it was always most economically efficient, though it most certainly usually was. Perfect competition was important because it guaranteed individual freedom, and nothing—not the injustice of luck nor the trampling of acceptable standards of fairness—was more important than that.7
The way Knight saw things, societies have five economic problems: How to decide which goods and services to produce and how much of them; how to organize the available productive forces and materials among the various lines of industry and coordinate their use; how to distribute the goods and services; how to bring consumption in line with production; and how to ensure continued economic growth and improvement of the social structure. All five of the problems involve making choices, and there are two alternative mechanisms for directing how such choices should be made: at one extreme, central planning based on the command principle, at the other—a free-market system with voluntary exchange. More and more people in the Economics Department at Chicago had fewer and fewer doubts about which was the superior system. Central planning inevitably became linked with political totalitarianism; free-market went hand in hand with democracy.8
“The theory and teaching that there is a God is a lie.”
The words hit Warder Clyde Allee on the head like an iron gavel hurled from a heavenless sky. He had not been prepared for this. There was silence in the lecture hall. He was confused, saddened. Most of all he was filled with a surge of pity. He felt sorry for the misguided man, his animal evolution professor, a controversial figure who would leave his post some years later on account of an ugly courtroom divorce. He had often heard of such people—infidels, atheists and that sort—but this was the first one he had met, and he planned to show him the error of his ways.9
It was the fall of 1908, Hull Court, University of Chicago. Allee had arrived that summer from Indiana, a strapping, broad-faced twenty-three-year-old, his burly frame and callused hands signs of years of labor on the family farm. Balding and sporting round spectacles, he looked like an intellectual football player, which, in fact, he had been as an undergraduate at Earlham College. Warder’s father, John Wesley Allee, was the son of a Methodist minister from Parke County. When he fell in love with and married Mary Emily Newlin, whose forefathers had established the nearby Quaker settlement of Bloomingdale, he became a “convinced Friend,” but still took the family to the Methodist church from time to time. At eleven Warder was officially converted at a revival meeting. Earlham was the pride of the old Quaker settlements south of Lake Michigan, which had played a role in the Underground Railroad, sneaking black slaves on “Tracks to Freedom” into Canada in the mid-1800s. When he graduated from high school it was only natural that Warder enrolled, joining the football team and becoming a “Hustlin’ Quaker.”10
Now he was at Chicago, a graduate student in the Zoology Department. The cloistered walkways, grass quads, and stone Gothic buildings were a far cry from the open fields and broad woodlands of Indiana where, as a boy, he had fallen in love with nature. Still, Oekologie had been a term invented by the German biologist Ernst Haeckel back in 1866 to designate the study of the relations of organisms to their environments, and Chicago was one of the few places in America where ecology could be studied. Warder had arrived a traditional believer. He was excited: Here he would study the nature God had instilled in all His creatures. Wide-eyed, he did not yet know that science would soon fix all that.
Isopods are ugly little creatures. Leggy and segmented, they look like a mysterious aquatic blend of scorpion and cricket. Allee was in love. Excited, he determined he’d crack the mystery of the tiny crustacean, abundant in shallow waters, the deep sea, and freshwater streams and ponds.
Creating artificial currents in the lab, he observed that stream isopods moved toward the current more than pond ones, except when their metabolic rate was low when they were breeding. Since oxygen and carbon dioxide affected metabolic rate, and differed from streams to ponds, it had to be the gases that explained the creatures’ behavior.
Using depression agents like low oxygen, chloretone, potassium cyanide, low temperature and starvation, he could make stream isopods act like pond ones. Conversely, with high oxygen, caffeine, and elevated temperatures, lazy pond dwellers morphed into energized stream sprinters. Since all the isopods were from the same species, differences in behavior could not be due to heredity. Clearly it was all about interaction with the environment.
The discovery shook his religious foundations. Hadn’t the Deity instilled behavior in His creations? If so, how could coffee be so powerful? The iron gavel, he now saw, really did fall from a heavenless sky. There was no “hand of God” to behold, only physics and chemistry. Science was winning out over the supernatural.11
After graduating with a doctorate, Allee was growing uneasy. Married now with a child, he was increasingly disturbed by the war. Why, for heaven’s sake, this horrific bloodshed and carnage? At Chicago science might have laid his childhood belief in an all-powerful God to eternal rest, but at times like this roots provided comfort. If he couldn’t pacify unbelief, he could sure as hell deify pacifism. That March he was appointed chairman of the Quaker War Service for civilian relief in Chicago, an outfit that had grown out of the Monthly Meeting of Friends.
It was early 1917, and the United States still remained on the sidelines. Already conscientious objectors were being humiliated and beaten in military training camps and prisons. Couldn’t enlistment in the newly formed American Friends Service Committee, aiding relief and reconstruction work abroad, qualify as conscription, a form of noncombatant service during war? After all, liberal pacifism held both the individual and the state responsible for the welfare and rights of the citizen. Conscription to go kill and die in war was in direct violation of this most holy of commitments. Individualism was the bedrock of democracy because it meant the assertion of human freedom, not the vulgar triumph of egoism. The least government could do in times of war was to allow pacifists to provide their service in nonviolent currencies.
Allee had recently been appointed professor of biology at Lake Forest College. He had read Kropotkin and in his gut knew that he must be right. But he had yet to convince himself of the biological justification for peace and cooperation with an original scientific discovery of his own.
In the college chapel he preached on the rights of conscientious objectors. When the administration forbade him to preach in the chapel again, he spoke up in the classroom. The college docked his salary. A few faculty and students were heard murmuring the word “traitor” under their breath. Traitor? The local Springfield News-Report wasn’t so inhibited: “Sometimes war is unavoidable, and college professors are no more necessary to civilization than carpenters and cobblers.” Allee’s was a “most convenient theory.” If a choice had to be made, “we should prefer to give up the professors.”12
In April, Congress voted to enter the Great War. The requests of the American Friends’ Service had been rejected. At Lake Forest, Allee waited for more peaceful times. If he wanted to find scientific proof to combat the folly of human warfare, he would need to go someplace else.
On the afternoon of December 28, 1917, the delegates shuffled into the Animal Morphology Building at the University of Minnesota blowing into their freezing hands. The newly established National Research Council could easily envision how physicists and mathematicians, chemists and geologists, might lend a hand to the war effort. But what about biologists? At the annual meeting of American Society of Zoologists, a special session on “The Value and Service of Zoological Science” had been hurriedly convened. The delegates settled quietly in their chairs.13
Darwinism had become about as German as liverwurst. Back in 1859, when he was under attack in England for The Origin of Species, Darwin wrote to a colleague: “The support which I receive from Germany is my chief ground for hoping that our views will ultimately prevail.” And although he himself had carefully avoided any political implications for man, in Germany, Darwinism was interpreted as having repercussions for the future of civilization. It was Ludwig Woltmann, a German, who first gave the enterprise its name. Amounting to a revolt against Judeo-Christian and neo-Kantian ethics, “social Darwinism” advanced a set of biologized beliefs: The moral sense is a biological instinct, not a spiritual endowment; human races are unequal; biology is destiny; the welfare of the individual is subservient to the health of the group; the struggle for existence renders war and death necessary to progress; progress and biological purification are one and the same. It was this distortion of Darwin’s theory, many American zoologists claimed, that was blowing wind into Germany’s war sails.14
No one made this clearer than the Stanford entomologist Vernon Kellogg. Published earlier that year, Headquarters Night was an account of his war experiences as the chief liaison of the Commission for Relief of Belgium to the German high command in France. “The creed of the Allmacht of a natural selection based on violent and fatal competition is the gospel of the German intellectuals,” Kellogg wrote; “all else is illusion and anathema.” Former president Theodore Roosevelt agreed. In the preface to the book, he broadcast: “The man who reads Kellogg’s sketch and yet fails to see why we are at war, and why we must accept no peace save that of overwhelming victory, is neither a good American nor a true lover of mankind.” Formerly a pacifist, Kellogg had now changed his colors. Only a “war to end all wars” could save civilization.15
The delegates perked their ears in attention. If they could defeat German Darwinism on the scientific battlefield, they’d be lending their shoulders to the war effort. One by one, the big guns were paraded to make the cooperatist case: Did not Herbert Spencer argue that evolution led life from the simple to the complex, from the homogeneous to the heterogeneous? Had he not explained how the ensuing specialization of function necessitates cooperation, the better to bring about an integrated whole? And wasn’t society just like an organism, comprised of individual parts each contributing to the community? Sure, he had later abandoned such ideals to paint a picture of a cutthroat struggle for survival, but he had been more insightful as a young man. And what about Kropotkin, that stellar exemplar of humanity: Had he not defeated Huxley’s “gladiator” in Nature’s glorious arena? Weren’t the fittest, after all, not the fiercest or the strongest but those who acquired the habit of mutual aid and cooperation for the benefit of all?16
Answering such questions in the affirmative, they suddenly felt like physicists. They left freezing Minneapolis immeasurably more important than when they’d arrived just two days before.
“How much is sixty million, five hundred and fifty-three thousand, eight hundred and ninety-one divided by twenty-seven?”
“Two million, five hundred and one thousand, nine hundred and ninety-five point ninety-six.”
“Good boy!”
Johnny von Neumann could divide eight-digit numbers in his head by the time he was six. Visitors to the Budapest family home of the successful Jewish banker Max Neumann were as stunned by his son’s ability to memorize phone books as by the jokes he told in classical Greek. When he grew older he studied chemical engineering, physics, and mathematics at Europe’s finest universities: Berlin, Zurich, Budapest, Göttingen. Soon the word was out: Von Neumann was a genius. By 1930, at twenty-six, he was sitting in the room next to Albert Einstein’s at the Institute of Advanced Studies in Princeton. Einstein’s mind, they said, was “slow and contemplative. He would think about something for years. Johnny’s mind was just the opposite. It was lightning quick—stunningly fast. If you gave him a problem he either solved it right away or not at all.”17
Unsolvable problems were rare, though. Living with his wife, daughter, and an Irish setter, Inverse, at a Princeton mansion on 26 Westcott Road, von Neumann was famous for hosting lavish weekly alcohol-fuming parties, and even more for scribbling mathematical formulas with pencil and paper in the middle of it all—“the noisier,” his wife said, “the better.” He wore prim, vested suits with a white handkerchief in the pocket, “an outfit just enough out of place to inspire pleasantries.” Von Neumann was balding and porky; his diet consisted of yogurt and hard-boiled eggs for breakfast and anything he wanted for the rest of the day. He loved fast cars, hard liquor, classical music, and dirty jokes. He was a prankster. Once he offered to take Einstein to the Princeton train station and then put him on a train in the opposite direction. He was known for scribbling equations on the blackboard in a frenzy, erasing them before students could get to the end. Klara, his wife, claimed that he wouldn’t remember what he had for lunch, but could recall word for word books he had read twenty years before. He had produced groundbreaking papers in logic, set theory, group theory, ergodic theory, and operator theory. He had described the single-memory architecture of the modern computer, and performed the crucial calculation on the implosion design of the atom bomb. Along side these accomplishments, he loved toys and was observed unaffectedly scrapping with a five-year-old over a set of building blocks on a carpet. Though he was charming and witty in public, few felt that they really knew him well. People joked that John von Neumann was not human but a demigod who could imitate humans precisely.18
Above all he was fascinated by games, especially the kind, like poker, based on bluffing and deceit. “It takes a Hungarian to go into a revolving door behind you and come out first,” he used to say. In fact John von Neumann loved games so much that he had decided to study them, seriously, as a mathematician. What he discovered amazed him: In games where two opponents were in absolute conflict, where the loss of one is the gain of the other and only one side can ever win; in such “zero-sum” games there is always an optimal strategy for both players to pursue. Tic-tac-toe is the simplest example, but here is an illustration from life: Imagine two sweet-toothed kids being given a cake and told to share it. When a grown up carefully divides the cake down the middle, one side always feels slighted, even by a crumb. It is best for one of the kids to divide the cake, knowing that the other can choose which piece he wants. Since both kids know that the other wants as big a part of the cake as possible, cutting the cake precisely down the middle is the optimal solution.
It was mathematically airtight. It applied to games that involved perfect information (both kids know that the cake must be divided), complete self-interest (both kids want as big a piece of the cake as possible), and rational decision making based on a calculation of the other side’s agenda (the kid cutting the cake understands that the other kid wants as big a piece as possible, and vice versa, and both act accordingly). The issue was always how to maximize the minimum the other side strove to leave you with, or, in other words, to minimize maximal losses. The “minimax theorem” proved that there was always a best way to do this. With the relevant information, the right strategy could be known.19
The economists at Chicago had picked a hard time to wage their battle. In Europe the Great War was now over, but Adolf Hitler had risen to become führer of Germany, and Mussolini ruled with an iron fist in Italy. The Great Depression had taken hold. Reeling citizens looked to their governments for salvation.
Enter John Maynard Keynes. “I have called this book the General Theory of Employment, Interest and Money,” he wrote, Cambridge-style, in his magnum opus in 1936,
placing the emphasis on the prefix general. The object of such a title is to contrast the character of my arguments and conclusions with those of the classical theory of the subject, upon which I was brought up and which dominates the economic thought, both practical and theoretical, of the governing and academic classes of this generation, as it has for a hundred years past. I shall argue that the postulates of the classical theory are applicable to a special case only and not to the general case, the situation which it assumes being a limiting point of the possible positions of equilibrium. Moreover, the characteristics of the special case assumed by the classical theory happen not to be those of the economic society in which we actually live, with the result that its teaching is misleading and disastrous if we attempt to apply it to the facts of experience.20
If government didn’t intervene in the economy it would be betraying its citizens. Since employment was not determined by the price of labor but by the spending of money (what is called “aggregate demand”), the assumption that competition will deliver full employment in the long run was patently false. On the contrary, underemployment and underinvestment were the likely natural state of competition; unless active measures were taken, that is. Lack of competition, Keynes was arguing, was not the fundamental problem; the reduction of unemployment by cutting wages, no promised panacea. What was needed instead was active government intervention: Public works, deficit spending, redistributive taxation, the lowering of long-term interest rates. In short, if society was to be stable over time, it would need to abandon the Invisible Hand in favor of the welfare state.21
“Nonsense!” Knight wrote in the margins of his copy of Keynes’s book, alongside more powerful expletives. Nonsense, Chicago colleague and expert on monopolies Aaron Director, a “mordant critic” of governmental and social institutions, concurred. Nonsense, agreed Henry Simons, down the hall, author of A Positive Program for Laissez-Faire. Most combative of all was Jacob Viner, “a strutting Talmudic Napoleon with facial expression alternating at express-train speed between joviality, challenge and utter contempt.”22 Challenging Keynes, Viner took welfare economics to the ring. Markets had to be left free, competition unencumbered. “Survival of the fittest” was the name of the game, intervention a curse of maudlin sensibilities. Man was selfish, but selfishness was not a curse. On the contrary, it was the true and only road to happiness.
It was said of Viner that his self-appointed task in life was destroying students’ confidence. When in the fall of 1932, a young four-foot-eleven-inch Brooklyn boy, son of immigrant parents from Carpatho-Ruthenia, shuffled into the classroom to attend Economics 301, like everyone else he was trembling. Unlike his fellow students, though, Milton Friedman would one day teach the very same course, becoming the leader of the intellectual movement that would challenge Keynes and the welfare state. Others would argue about precisely when it had all started, but the Chicago School of Economics was on its way.23
Darwin had pondered over the mystery of sterile insect castes, and so now did a new Chicago recruit. After a decade training at Cornell, teaching in Pittsburgh, and knee crawling in the jungles of British Guiana, Alfred Emerson arrived at the Chicago Biology Department in 1929 with termites on his mind.
He was the premier expert; when he retired his personal collection consisted of 91 percent of the known species in the world.24 His eyes were exceptionally dark, glistening like plums dipped in cold water. Easygoing and gregarious, he exuded the air of the confident son of a respected scholar of classical archaeology. Still, there was a problem that was killing him. Just like ants, termites were divided into castes, but how did such different castes arise? Were soldier and worker termites genetically determined before hatching, or did some environmental factor, like food, fashion individuals as they developed: for soldiers, ferocious fighting mandibles; for workers, special digestive systems for consuming cellulose. It was difficult to know. After all, at birth all termites are identical.
Good thing, then, that Sewall Wright was in the room next door. Recruited by Chicago in 1926 for his prodigious mathematical and statistical skills, he had yet to develop the evolutionary model that, alongside Fisher and Haldane, would soon make him famous. But he did have a theory about how genes worked: Particular chemical cues activated particular genes in particular ways; they could mutate them or turn them on or off. The genes would then activate particular physiological gradients, depending on the chemical cue they had gotten, directing genetically identical organisms to morph into entirely distinct creatures. That’s how development proceeded: The organism, Wright believed, was a “highly self-regulatory system of reaction” it was a mass of disparate parts each doing its thing to bring about an integrated whole.25
Emerson liked analogies. Just like organisms, colonies were integrated biological systems. Like genes and chemical cues and physiological gradients, termite warriors and toilers and queens and kings each sang their own particular aria. Whether a newborn termite would develop into a soldier or worker depended on the relative complex of castes in the colony—the analog to Wright’s chemical cues. It was one big coordinated opera. Far from a random aggregation of individuals, a termite colony was in fact a “superorganism,” a system so well integrated that it assumed a life of its own.26
This had been the idea of a scholar Emerson had met on his knees in the jungles of British Guiana. In fact the Harvard entomologist William Morton Wheeler was so convinced that the colonies of social insects were like a single individual that he saw no difference whatsoever between sterile workers toiling for the nest and a heart pumping for the good of the body. With the help of Wright’s fancy physiological genetics, Emerson could now apply Wheeler’s superorganism to explain termite evolution. Cooperation was a by-product of specialization of function. Ultimately it existed because individuals were subordinate to the whole.27
“Homeostasis” was the key. Coined in 1926 by the physiologist Walter B. Cannon, the term referred to the properties of self-control, regulation, and maintenance that ensured the stability of internal environments, like body temperature in mammals. Once again turning to analogy, Emerson replaced “internal environment” with “population,” fashioning homeostasis an ecological, not just a physiological, principle. “Just as the cell in the body functions for the benefit of the whole organism,” he wrote, “so does the individual organism become subordinate to the population.” Homeostasis was the solution to the conflict between part and whole; in the tug-of-war between the interest of the individual and the good of the group, the balance leading to stability was where the rope had to be fastened.28
It had been a cool autumn day in September 1921 when Allee stepped into his new office at the University of Chicago. In the spirit of the Economics Department, the chair, Frank Lillie, had declared the subjects of investigation in the Department of Biology to furnish the basic scientific foundations for social control. Nature was humanity’s normative guide, the ecologist its healer. To help bring peace to the world he would plummet into her secret depths, rising with prescriptions. Allee’s heart was racing. Lake Forest was behind him. At the University of Chicago he’d be going straight to work in the service of civilization. His scientific experiments, he told his new colleagues, would be designed to throw light on the subject of war.29
Everything revolved around animal aggregations.
Bats aggregate in caves, mussels at their bed sites, prairie chickens at their booming grounds, iguanas on rocks to stay warm. Countless examples existed in nature of individuals clumping up in groups. Why did they do it? Wouldn’t such behavior put them all in grave danger, prey to a ruthless lucky predator, or otherwise doomed to an ill-fated turn of the environment? Dozens of studies showed not only that aggregating was dangerous but also that it led to stunted growth, low rates of reproduction, weak off spring, even unexplained death. If individual struggle for existence was Nature’s avenue, why would a mussel seek out friends with whom to consort?30
The only possible answer was that groups offered individuals benefits after all. Allee began looking for them in his beloved isopods: Placing ten groups of the creatures alongside ten solitary specimens, all of them on filter paper, he was able to show that the groups retained water much more successfully. Here was proof that cooperative aggregation helps isopods deal with dry environments where retention of water is crucial.
Next he turned to starfish. When he put them in containers with no eelgrass, immediately they clumped together into groups; when he planted eelgrass, the groups disbanded. Was this not proof enough that assembly provides protection in the absence of natural cover? Sea urchins, too, demonstrated how beneficial group life could be: The more fertilized eggs present in one area, the faster did they all divide and develop, becoming free-swimming larvae at significantly accelerated speeds. Life in groups held enormous benefits for individuals.
Allee admitted that above certain numbers aggregations became dangerous, but as long as these numbers weren’t reached, aggregations conferred benefits on every and all. “Stranger” mussels came together because it was good for them. Nature had appointed cooperation her chief executor.31
Neither tainted with German Darwinism nor plagued with biological determinism, aggregations were about unrelated animals cooperating to adjust to their surroundings; evolution and genetics were beside the point. But if the simplest of creatures were continually aiding each other, if cooperation was the rule of the sea cucumber and urchin, then surely there was a lesson to be learned by humans.
Animal communities and human communities, after all, were part of the very same developmental process: individuals reacting to their environments by coming together, slowly learning to tolerate one another, gaining attractions to one another, then acting in coordination, then finally cooperating. So universal was this succession that for Allee it became a part of the very definition of life. Living beings, he wrote, all reproduce their kind, and all are continually adjusting to their environment. But a creature had also to show “at least the forerunners of cooperation” without this it wouldn’t be counted as living.32
Finally, biology and Quakerism had united. Even though they knew better in their gut, early Friends could not counteract the claims of hard-boiled militarists; “they had no proof,” Allee wrote, “of the correctness of their position on this fundamental point.” Now things had changed. “There is abundant evidence from modern science that the centuries old Quaker attitude to war is correct.” Those who believed that science lends support to the present war system in settling international disagreements were relying on a false, outmoded phase of the biological understanding of the nature of life. Far from being smothered by competition, cooperation was possible precisely because the individual was important. It was through his seeking out of others that all the goodness in the world was born.
Allee had melded politics, faith, and science into a comprehensive philosophy, good for planarians, insects, and humans. The social Darwinists were wrong because Huxley was wrong; it was Kropotkin who got it right. And, he added with a crack of home-grown Indiana pride, “It is to our glory that we Quakers attempted at all times to substitute cooperation for struggle.”33
Then came World War II.
Back in Princeton, von Neumann was as usual. He was not convinced by Quaker biology, nor, for that matter, by the view of human nature advanced by the advocates of the welfare state. Joining forces with Oskar Morgenstern, a tall, imposing Viennese émigré, he produced a twelve-hundred-page formula-filled tome, Theory of Games and Economic Behavior, to cover all eventualities. “Economists simply don’t know what science means,” Morgenstern, who claimed to be the grandson of Frederick III of Germany, wrote in his diary in 1942. “I am more and more of the opinion that Keynes is a scientific charlatan, and his followers not even that.”34 Morgenstern and von Neumann would change things. “We hope to establish satisfactorily,” the authors wrote, “that the typical problems of economic behavior become strictly identical with the mathematical notions of suitable games of strategy.”35
As surely as tic-tac-toe, economics demanded precise strategy. When von Neumann would travel from Princeton to visit the Cowles Commission for Research in Economics at the University of Chicago, all the professors lined up like children to present him with problems they couldn’t solve.36 There was a buzz when he walked in, briskly, as was his fashion. But this was greater, people whispered, than mere economics: Von Neumann was the first man to crack the code of human behavior.37
From Sewall Wright, Emerson had learned that natural selection acted not just on individuals but also on populations; mathematically speaking, “group selection” was possible. Wright’s math was complicated and its implications counterintuitive: Sometimes what was bad for the individual could actually be good for the group. Once again Emerson turned to analogy. In the Kaibab forest of Arizona, pumas were known to prey on deer. At the individual level the competition between every puma and every deer was a ruthless struggle for survival: Either a puma killed or starved, either a deer escaped or was eaten. But at a higher level pumas were actually regulating the deer population; when man hunted too many pumas, deer numbers quickly got out of control, and this was bad for everyone. If natural selection could “see” populations, choosing more successful ones for a given environment over others, evolution could flip intuition on its head: Competition could be considered beneficial, even cooperative. It all depended on the perspective.38
And, of course, on homeostasis. Only homeostasis had allowed organisms, aggregated in groups, to take control of their lives in face of hostile environments. It was homeostasis that led termites to triumph and the Kaibab forest to flourish and grow. The more homeostasis, the more evolution moved away from conflict and competition. In “The Biological Basis of Social Cooperation,” Emerson offered his prescription: If the probability of survival of the population depended on the degree to which individuals had adjusted themselves to one another and to the environment, then a little bit of sacrifice on the part of individuals was not all that much to ask for. The motto was “United we stand, divided we fall” if individual freedom threatened group stability, in the interest of “peace, well-being and progress” it would have to be carefully controlled.39
George Gaylord Simpson was having none of it. Recently the goateed, pointy-eared paleontologist had been measuring his walks across Harvard Yard in political teaspoons: There was the landing on Normandy, the march on Berlin, the disintegration of the Nazis. Finally the Third Reich had been felled. But what was this pabulum coming out of Chicago? Hitler was dead in his bunker, and one Hitler had been enough. “The evolutionary analogy suggests,” he wrote,
that the epiorganism will and should evolve in the direction of greater integration (i.e. less individual freedom and responsibility), and that its units (i.e. you and I) should become more specialized (with less scope for activity and change), more interdependent (less self-reliant), and more a part of the whole state (less individual)…. Then the biologist finds himself face to face with the fact that this is a totalitarian idea.40
The “aggregation ethics” of these Chicago men was all the same: the “superorganism,” group selection, social control. It all just sounded too eerily familiar. For him groups were nothing more than a collectivity of individuals; they had no life of their own. It was the individual who was the fundamental unit of selection, not the group. The individual had motored all that was good and noble in evolution—intelligence, knowledge, and of course responsibility. Emerson believed that nature should be mankind’s moral beacon, and Simpson concurred: Ethics needed to be naturalized. Still, the Chicago man thought stability could be bought only at the price of constraints on individual freedom; for Simpson freedom was the cornerstone of democracy.41
Difficult questions lingered. What if democracy wasn’t the best system, after all? What if totalitarian regimes maintained “homeostasis” more effectively? Fascism had led to destruction and been defeated. But could man compete in ways that were socially cooperative? Kropotkin and Huxley had sparred over the true nature of mankind. In the absence of a clear verdict, was it safe to abandon society to the ideal of individual freedom?
Emerson leaned back in his chair, unperturbed. Now that the war was over, it was time to return to the wiser ways of nature, where a hopeful balance had been born. “The issue is clear,” he declared just a few months after Nagasaki. “It is cooperation or vaporization. It is a struggle for existence by means of the cooperation of all mankind, or extinction through unnatural destructive competition between individuals, classes, races and nations already incorporated into a larger interdependent whole.” His conviction resounded through the halls of the Department of Biology at Chicago like the din of a sea of termites marching up a woodland hill.42
Over in the Met Lab, bending over uranium, the young George Price remained completely oblivious.
Milton Friedman, Viner’s former trembling student, arrived back at the University of Chicago in 1946, just as George was leaving.
During the war he had worked on tax policy at the Treasury Department, and emerged with a one-track mind. “Everything reminds Milton Friedman of the money supply,” economist Robert Solow complained. “Everything reminds me of sex, but I try to keep it out of my papers.” Still, Friedman was formidable. Everyone loves to argue with Milton, his Chicago colleague George Schultz used to say, especially when he isn’t there.43 He had a winning smile, a balding head, and oversize glasses. The nineteenth-century liberal regarded an extension of freedom as the best way to promote welfare and equality but nowadays a liberal was someone who saw welfare and equality as either prerequisites of freedom or its alternatives. Friedman was on a crusade: He was going to reclaim the mantle of classical liberalism.
It wouldn’t be easy. Memories of the Great Depression and of war still lingered, and men looked to government for answers. Keynes was a hero. When Friedman published Capitalism and Freedom more than a decade and a half after World War II, neither the New York Times, Chicago Tribune, Herald Tribune, Time nor Newsweek even reviewed it.44 Still, as John Stuart Mill’s On Liberty had been for the nineteenth century, so would Friedman’s book become for the twentieth: a manifesto on freedom. The problem, just as for Allee, was one of integration. Literally millions of people were involved in providing one another with their daily bread, let alone their yearly automobiles. How could such interdependence be reconciled with individual freedom?
In Russia the solution had been to concentrate economic power and political power in the very same hands. To Friedman this spelled catastrophe. All forms of collectivism necessarily lead to tyranny; economically and politically speaking a centralized economy was “the road to serfdom.”45 On the other hand, viewed as a means to the end of political freedom, the economy could be made to disperse power and do away with coercion. The key was for economic power and political power to be made separate so that they could off set each other, and the best way to do that was to free markets and encourage private enterprise exchange. Adam Smith had been right all along: The Invisible Hand born of individual self-seeking was the key to collective prosperity.
Friedman would have loved to be an anarchist, like Kropotkin. Unfortunately he was all too well aware that individual freedoms often collide. “My freedom to move my fist,” the Supreme Court Justice William O. Douglas had put it, “must be limited by the proximity of your chin.”46 Government was necessary to provide a means to modify and mediate the rules of the game, and to punish anyone who would break them. Still, the hand of intervention had to be circumscribed as much as possible, just as Kropotkin had wanted. Their reasons for agreement were diametrically opposed: The Russian prince thought creatures were naturally cooperative and therefore needed neither coercion nor direction. The son of Russian immigrants, on the other hand, thought men were naturally competitive and that competition always leads to the best results. It was the Invisible Hand of the market, after all, that would safeguard welfare and equality. More fundamentally, it would protect mankind’s most precious treasure: freedom, that “rare and delicate plant.”47
Back in the Zoology Department, Allee was breathing in the winds of change. He had always argued that cooperation was all about the individual: the individual adjusting to its environment, the individual adjusting to other organisms, the individual becoming a part of the group. It was physiology that drove things, the challenge of reacting to the environment. Huxley had taken the Darwinian struggle for existence to be nothing but a bloody war. But Darwin was softer: “A plant on the edge of a desert,” he had written, “is said to struggle for life against the drought.” Like Kropotkin, Allee trained his gaze there: to where the chronicle of nature bespoke organisms coming together to fight the elements to survive, not of a ruthless bellum omnium contra omnes. Cooperation was the happy result of organisms reacting to things like the chemistry of gases and the physics of camouflage.
Down the hall, though, Emerson had gotten to him. Far from simply being about individual physiology, aggregation was a problem in population biology. Perhaps it was the group, after all, which counted more than the individual. Perhaps a starfish aggregated not simply to adjust to a lack of cover but because natural selection favored groups that clumped together over those that didn’t. Signs of paralysis had appeared in Allee’s legs back in 1930, and operations were performed to remove the growth. In 1938 a third operation had left his legs paralyzed. Now in a wheelchair and more dependent than ever, he wondered about the “superorganism” and the meaning of integration of the individual with the whole.48
Emerson had argued that the individual was to the population as the cell was to the body. But if integration was to be studied properly, Allee thought, analogies would not suffice. If populations had their own unique traits, if the “superorganism” really was alive, he wanted to know how it worked. Chickens would provide him with answers.
As with many social animals, chicken life revolved around a hierarchy: Low-ranking hens lost a great proportion of their fights to higher-ranking ones, all the way up to the dominant hen at the very top.49 Allee knew that dominant hens laid more eggs than subordinates. This made it look as if selection were simply working on individuals: the stronger and more aggressive gaining a larger representation in future generations. If that were true, integration would be meaningless. Just as Simpson had argued, groups would be collections of individuals and nothing more.
Impressed by Wright’s group-selection equations, he searched for a different explanation and together with a student soon made an encouraging discovery: Socially unstable flocks ate less, were scrawnier, laid fewer eggs, and had smaller combs than flocks where hierarchy was well established. Not only that: Once dominance-subordination relationships were stable, overall aggression dropped dramatically. Hierarchy was a group property, after all, a wise and benevolent integrating mechanism. The road to Mount Harmony traveled through the Lowlands of Competition.50
It was a satisfying solution but it left Allee cold. Competition, after all, wasn’t supposed to be part of the natural equation. And yet here, and in the “higher” vertebrates of all creatures, it seemed a cardinal ingredient for survival. What would the Friends think of that?
Just two months before Hiroshima and Nagasaki, in June 1945, Allee had made the problem clear in an article in the New Republic. Not only was competition a part of the game, it necessarily would lead to instability and bloodshed. “Sooner or later,” he wrote,
on the international stage as among our groups of mice, or fish, or hens, or other animals, a subordinate always seriously challenges the alpha individual or nation. Although the challenger may be beaten back, often many times, eventually alpha rank is taken over by a new despot and the cycle starts again. In so far as any new international organization is based primarily on a hierarchy of power, as are the peck orders of the chicken pens, the peace that follows its apparent acceptance will be relatively short and troubled. Permanent peace is not to be won following the precedent established by the dominance of vertebrate animals.51
If Nature was mankind’s moral compass, what was to be done? Was civilization condemned to eternal cycles of bloodshed?
He cringed at the thought. To be sure, sea urchins and chickens had taught him that there were two forces acting in nature: “the self-centered egoistic drives which lead to personal advancement and self-preservation, and the group-centered, more-or-less altruistic drives that lead to the preservation of the group.” But how, ultimately, was the circle to be squared? Weighing the alternatives, he finally came down on the side of goodness. “After much consideration, it is my mature conclusion…that the cooperative forces are biologically the more important and vital.” Hierarchy and dominance, after all, were a mark of the social vertebrates alone; if one considered the bigger picture, they were just one tiny branch on the great tree of cooperative life. Competition had arrived late in the evolutionary game. Man was a vertebrate, all right, but he needed to learn from the isopods.52
To rise to the challenge he would have to break down barriers, not erect them. Gender, family, races, nations: all only ever led to division. Like isopods, independent humans didn’t have to be related to come to one another’s aid. They needn’t be of the same race or nationality. All they needed to do was to act toward one another as if they were closest of kin. It was the cooperative instinct of the individual, not the exclusive politics of the family, where goodness and altruism had come from. But now it was time to graduate to the next level. Once individuals came together, the “superorganism” could be born, gaining a life of its own. Then, like all good things, it would be selected by evolution.53
Sitting slouched in his wheelchair, the “Hustlin’ Quaker” took a moment to reflect. It had been a long journey: from Indiana to Chicago, from believer to scientific pacifist, from ecologist of the individual to evolutionist of the group. His friend Emerson saw cooperation as a mechanism of homeostasis, a means to accomplish an end. But by now Allee had learned that life was much less utilitarian. Far from a means to an end, peaceful cooperation had been Nature’s initial design, her honeyed Garden of Eden. With such thoughts in his heart, he wheeled his chair down to the South End of Chicago, where he’d be helping to build interracial summer camps for black and white children. At long last he knew what he believed in: education as deliverance, biology as morality, the peaceful group, mercifully, both the end and cherished goal. Man had come a long way but mustn’t abandon the wisdom of his evolutionary past. It was time to return to the ways of the starfish.
Behind guarded gates in terra cotta and putty white midrises just a block from the Santa Monica beach, they sat in swivel chairs in cubbies twiddling pencils and making jokes.
There were no rules: Surfing, semantics, outer space, Finnish phonology, neurosis, the Arab class system, a hermeneutic study of the writings of Lenin, an analysis of the popular toy-store puzzle “Instant Insanity”…they could study whatever tickled their fancy. The official air force contract called it “research on intercontinental warfare,” but mainly they were being paid to “think the unthinkable”: How many casualties would there be if a nuclear bomb were dropped on Cleveland? How would Washington know? How should intercontinental ballistic missiles be developed? What were the odds of a Soviet attack, the pros and cons of an American one?54
The RAND Corporation was a civilian nonprofit think tank chartered in March 1948. For an elite cadre of physicists, mathematicians, economists, and political scientists, it was the Cold War equivalent of Los Alamos. Pravda called it the “American academy of death and destruction,” and there were some wary Americans who concurred. Amid crew cuts, pipes, and practical jokes, a strange zeitgeist pervaded: the worship of the rational and the quantified, a geopolitical obsession, and a “weirdly compelling mix of Olympian detachment, paranoia, and megalomania.” Game theory was central. The head of the mathematics division, John Williams, wanted the very best men at his disposal. John von Neumann was at the top of his list.55
His services had already been called for in battle. In World War II his students had devised bombing strategies for the air force designed to minimize the chance of pilots being shot down over enemy territory.56 Von Neumann himself advised Gen. Leslie Groves, military chief of the Manhattan Project, on where best to drop the atom bombs in Japan. (A note in his handwriting dated May 10, 1945, reads: “Kyoto, Hiroshima, Yokohama, Kokura.”) Whether it was a poker player staring down an opponent, a couple arguing over going to a film or the opera, firms bidding at auctions, or two nations building stockpiles of atomic bombs, von Neumann provided solutions. The bounce of the dice, the flip of the card, the raised eyebrow of a totalitarian ruler—all divulged an elemental truth: Human beings are self-seeking, rational agents out to maximize their gains in a fierce, competitive world. Game theory would teach them how best to wage their wars.57
And so now, between “high-proof, high I.Q.” parties at Williams’s home in Pacific Palisades, the brilliants of the division went to work. John Nash, Paul Samuelson, John Milnor, Lloyd Shapley—all were there beside von Neumann. In September 1948 the young Kenneth Arrow was given the task of demonstrating that it was okay to apply game theory to nations even though it was formulated in terms of individuals. What his “Impossibility Theorem” showed was not encouraging for integration: It is logically impossible to add up the choices of individuals into an unambiguous social choice under any conceivable constitution. Except, that is, dictatorship. Just as people were beginning to swallow Arrow’s frog, Melvin Dresher and Merrill Flood devised a game that did not bode well either. The Princeton mathematician Albert Tucker, also at RAND, named it the “prisoner’s dilemma.” A version of it goes like this:
Two members of a criminal gang are arrested and imprisoned. Each prisoner is in solitary confinement with no means of speaking to or exchanging messages with the other. The police admit they don’t have enough evidence to convict the pair on the principal charge. They plan to sentence both to a year in prison on a lesser charge. Simultaneously, the police offer each prisoner a Faustian bargain. If he testifies against his partner, he will go free while the partner will get three years in prison on the main charge. Oh, yes, there is a catch…. If both prisoners testify against each other, both will be sentenced to two years in jail. The prisoners are given a little time to think this over, but in no case may either learn what the other has decided until he has irrevocably made his decision. Each is informed that the other prisoner is being offered the very same deal. Each prisoner is concerned only with his own welfare—with minimizing his own prison sentence.
The prisoners can reason as follows: “Suppose I testify and the other prisoner doesn’t. Then I get off scot-free (rather than spending a year in jail). Suppose I testify and the other prisoner does too. Then I get two years (rather than three). Either way I’m better off turning state’s evidence. Testifying takes a year off my sentence, no matter what the other guy does.” 58
The problem was that if both prisoners were rational and self-seeking, both would reason exactly in the same way. What that meant was that they would both “defect” and get two years in jail, whereas had they “cooperated” and kept their mouths shut, they’d only have to serve one year—a better solution for everybody. It was a maddening contradiction of Adam Smith’s Invisible Hand: The pursuit of self-interest does not necessarily promote the collective good. Nash, a handsome but strange genius who would soon fall into schizophrenia, had just proved that there was an optimal solution to games played by many people in which interests were overlapping, not just diametrically opposed. It was an important extension of the “minimax theorem,” but was contradicted by the prisoner’s dilemma. Dresher and Flood figured that either Nash or von Neumann would solve the paradox. Neither ever did. The conflict between individual and collective rationality was real.59
War or Peace, the Individual or the Collective: Where had and would true “goodness” come from? As always, man and animal, civilization and the wild, were helplessly entangled. New vocabularies had been developed by game theorists, economists, and ecologists: “integration,” “regulation,” “optimization,” “homeostasis,” “group selection,” “efficiency.” Each offered confident prescriptions. And yet the hard questions still remained: What was the natural state? Was it noble? Should it be followed? How and, ultimately, why? The battle of the nineteenth-century gladiators had not yet been decided. Huxley and Kropotkin’s legacy was alive.
In February 1946 Allee had wheeled himself by mistake into an open elevator shaft, landed on his head, and cracked his skull. Soft spoken and gentle before the accident, he became domineering and tempestuous. As he recovered and returned to the lab, the world outside grew ominous: Capitalism and communism were locked in battle; the threat of thermonuclear destruction loomed; prospects of world government and peace seemed vanishing. Naturalizing ethics, too, felt more dubious than previously suspected. For a peaceful integrator the “superorganism” now looked more and more like a monster: Wasn’t democracy, after all, about individual autonomy and freedom?
Quaker biology was a farce, “integration” a bogey. However much Allee would have wanted him to do so, man could not simply become a planarian. “It is fine for you to say that the study of animal population problems is the key to establishing the peace of the world,” a reply to one of his grant proposals to the National Research Council now read. “If you could prove that, there ought to be loads of money to help you do the work. But as it stands now, there seem to be too many links in the chain of reasoning connecting research in animal population and the peace of the world.”60
When he reached retirement age from the University of Chicago, Allee moved to Florida, and on March 18, 1955, succumbed to a kidney infection. At the funeral someone said that by showing that cooperation could arise between unrelated organisms, he had brought the greatest word from science since Darwin.61 Shuffling their feet, loving mourners and even Friends tried to feel encouraged. But as they looked at the world around them an unmistakable glint of doubt had sneaked into their eyes.
Just a year after Allee’s death and his own Senate confirmation hearing, von Neumann was invited to the White House to receive the Medal of Freedom. As always he was dapper with a white handkerchief in the breast pocket of his dark suit and a shiny war medal on his lapel. But he was not well. Shaking President Eisenhower’s hand from his wheelchair, he mentioned how he wished he could be around long enough to deserve the honor. “Oh yes, you will be with us for a long time,” the president replied, adding, kindheartedly, “we need you.”62
The golden age at RAND had passed. Real problems, people were now saying, were simply too messy to be solved in a matrix.63 Science had not been a panacea after all. It had failed to deliver human nature.
Von Neumann was dying of bone cancer. As his body deteriorated, he began to lose his mind. In a hospital bed he mumbled nonsense in Hungarian. At night terror-filled screams echoed from his room throughout the ward: Dementia had set in. To prevent secrets from being accidentally divulged, air force personnel with special security clearance were stationed outside his door.
His brother Michael was at his bedside, reading Goethe’s Faust to him in the original German. Michael paused to turn the page. His eyes closed, von Neumann whispered the next few lines from memory. He died the next day, on February 8, 1957, convinced, as Orwell put it, of the “bottomless selfishness” of mankind.64
“Dr. George R. Price—Researcher shows how to speed up invention,” from the Minneapolis Sunday Tribune, January 20, 1957
Hustling
The American Society for Psychical Research had been founded in Boston in 1885, just three years after its mother society in London. William James, Harvard philosopher and psychologist, brother of the novelist Henry, and one of the city’s most illustrious sons, was a proud patron; the scientific study of so-called psychic or paranormal behavior was the society’s mandate; and its validation and broadcast its spur. Astonishing feats of levitation, clairvoyance, and telepathy had captured the American imagination. Bedazzled journalists reported from chiaroscuro inner sanctums on “materializations,” or the appearance from thin air of lost brooches, misplaced wills, hidden family heirlooms. There were “veridical” apparitions, “crystal visions,” and “hallucinogenic trances.” Was all this for real? people wanted to know; and could science somehow explain it?1 Two men, Joseph Rhine and Samuel Soal, would be the ones who would provide the answers.
Even though the society’s own days were short-lived, the supernatural continued to gnaw at the nation’s mind. In 1911 Stanford University became the first major academic institution in America to pick up the challenge, followed by Duke in 1930. It was there, in Durham, North Carolina, that a former preministerial hopeful who had seen the light of science, abandoned theology, and in turn been disappointed by materialism, turned to the enigma of “psi.” Joseph B. Rhine had flip-flopped from faith in miracles to faith in physics to faith in something science could not account for. But amid these acrobatics one thing now seemed clear: Parapsychology was real.2
Across the Atlantic in England, a first-class mathematician from Queen Mary College became interested in communication with the departed. Samuel Soal’s brother had died in the war, and like many grieving loved ones he turned to the mediums. Impressed by a particular instance of telepathy, he wrote a long entry on “spiritualism” for the Encyclopedia of the Occult. But Soal had exacting scientific standards, and moved methodically to test them. More than 128,000 card-guessing trials with 160 participants later, skepticism had emerged the victor. ESP, he reluctantly but also mockingly now pronounced, was “miraculously” an American phenomenon. Rhine was by this time the doyen of parapsychology, celebrated author of the best selling New Frontiers of the Mind. Crushingly, he soon became the butt of Soal’s relentless ridicule.3
But then, in 1939, Soal took a second look at his old data, and what he found left his mouth dry and jaw dangling. Refusing to believe what his eyes had witnessed, he set up the most meticulous ESP experiments ever performed. The results, he now claimed, proved beyond a shadow of imaginable doubt that precognition and telepathy were bona fide. Two individuals, the celebrated London portrait photographer Basil Shackleton and a Mrs. Gloria Stewart, had beaten the odds against chance by enormous margins. Even when sender and receiver were miles apart, Shackelton and Stewart could predict future card picks. Statistics couldn’t lie nor, Soal claimed, could twenty-one prominent observers. Whatever the explanation, whatever the device, the regular laws of physics had been fabulously violated.4
On both sides of the Atlantic believers finally got what they had asked for: a foolproof corroboration of the miraculous. Rhine and Soal were neither quacks nor impostors nor swindlers nor cheats; they were respected members of the scientific community. By 1955 their two-punch combination had entirely silenced the opposition, or so, at least, they believed. To anyone following the proceedings, the chilling implications were plain: Modern science would need to come up with an explanation; if it couldn’t, its entire edifice would collapse.
Meanwhile in New York City Alice Price was communicating with the dead. “My dear dear hardworking wife” she wrote to herself from her husband who had died twenty-five years earlier. “I am so sorry that you must go through this awful struggle for your daily bread but soon your worst will be over.” Another letter, addressed to “Dear Friend,” pledged intervention on an impending Display deal: “Alice is under such strain, and I am doing all I can to influence everyone connected to the deal…. Tell her that I am working overtime to bring things around as they should be. Sincerely, W.E. Price.” A third communication promised salvation: “I am sure you will be rewarded soon for your patience and Christian spirit,” it said in scribbled Scripture, and ended: “I am with you always, your Billy.”5
Back in Minnesota the polio had left its mark on George: a limp that unsettled his gait and a right shoulder that forced him to bring his cup to his mouth southpaw to avoid completely soiling his face. He was back in his student quarters, alone, in the Minnesota winter. Most days he stayed at home. At the lab there was plenty of work on porphyrins, and a new project constructing a mechanical heart-lung. But he had lost any real interest. His heart was somewhere else. His work was so technical that only a handful of people would ever read it. The more he hibernated, the more he craved an audience, the more he wanted to write about things that people cared about. And so, limping and brooding and altogether searching; trying to get his body to the bathroom and his cup to his lips, George came to the rescue of modern science.6
Or maybe it was to get Alice to stop writing those letters to herself. Whether he acted out of filial concern or gallant scientism, one thing was clear to George: Rhine and Soal were frauds. There were no two ways about it. Espionage agencies knew it. Earthquake watchers knew it. Houdini knew it. Even the great dead Scottish philosopher David Hume knew it, all the way beneath his Calton Hill tombstone. For if parapsychology were real, secret messages could be teleported by agents from the Kremlin. Catastrophes could be averted. Magic could be performed without trickery. If Rhine and Soal were right it meant that knavery was less probable than miracles, a possibility that Hume had found highly unlikely. Growing up with Alice, George had believed in ESP. He had even written to Rhine as a young undergraduate from Harvard to suggest clever ways to help prove it. But gradually, with science, incredulity had replaced faith, and for years now he had been internally fuming. “Is it more probable,” Tom Paine had asked in his The Age of Reason, “that nature should go out of her course, or that a man should tell a lie?” To George the answer was obvious.7
And so, in the pages of Science, for all the world to see, he suggested six ways in which Soal could have cheated. Rejecting the peddled notion that parapsychology and science were compatible, he demanded “not 1000 experiments with 10 million trials and by 100 separate investigators giving total odds against chance of 101000 to 1.” What George Price wanted was “just one good experiment” one convincing experiment that didn’t have to be accepted “simply on a basis of faith in human honesty.” The essence of science was mechanism. The essence of magic was animism. Until Rhine and Soal could show a mechanism to explain their findings, George would not be impressed. And, he hoped, all thinking people, too, would withhold belief in such pabulum.8
Who this George Price was no one quite knew, but he sure had excited a furor. In an exposé in Esquire, Aldous Huxley, the grandson of Darwin’s “bulldog,” called it “almost unique as a piece of bad manners.” Lambasting the author’s “fetish for facts” and his shamanlike belief in his “favorite metaphysical hypothesis,” Huxley churlishly apologized that the human mind wasn’t as tidy as the physicist’s “molecules.” Was the essence of science really mechanism and nothing more? “No date, no qualifications of any kind—just a flat statement of the Eternal Truth by direct wire from Mount Sinai to the University of Minnesota.” If Price was after repeatability and would not acknowledge ESP without it, then why acknowledge Bach or Shakespeare or Wordsworth? After all, such men had beaten all odds against chance, and even their brilliance couldn’t be summoned at a coin drop.9
The muckraking writer Upton Sinclair, too, was unenlightened by George’s diatribe. Arriving in Chicago at the turn of the century, he had exclaimed: “Hello! I’m Upton Sinclair, and I’m here to write the Uncle Tom’s Cabin of the Labor Movement!” His classic study of the corruption of the meatpacking industry, The Jungle, had stunned America and won him a Pulitzer Prize. But Sinclair himself was most stunned by his wife’s clairvoyant abilities, powers that became apparent when she sensed Jack London’s impending suicide from afar. In Mental Radio from 1929, he and his wife described three hundred carefully controlled experiments in which she had guessed what doodle he had placed in an envelope in another room. The book was such a hit that it played a role in Duke University’s creation of Rhine’s department, and even received a preface in its German edition from Albert Einstein. Now nearly an octogenarian, Sinclair wrote to Price excitedly challenging him to explain that!10
Thousands of readers who had seen the write-up in the New York Times, wrote to express their thanks, advice, or outrage. A reverend from Vallejo, California, reminded George politely that “there are many things in heaven and earth that scientists do not know.” A woman from France animatedly shared how her dead husband teleported which kind of spaghetti sauce to make for dinner each night. Another, from New Haven, Connecticut, puzzled over how it was that she had performed Rhine’s experiment on pigs and gotten the same results as he had in humans. Mr. Chalmers of Chalmers Oil Burning Company in Chicago suggested how cards could be rigged at their edges (“Thanks a lot!” George replied). And Fern Clarke from Los Angeles wondered why George “could not see and talk to God,” and then offered her complete psychological evaluation (“Thank you,” he replied kindly, “but your guesses about me are not particularly accurate”).11
The public reaction was so great that Science decided to dedicate its next issue to rebuttal in the winter of 1956. Here Rhine and Soal and even some Minnesota colleagues came at George like clairvoyants after a scrap of the future. The editorial had called for “skepticism…on both sides of the argument,” but Soal found George “grossly unfair,” and his Minnesota colleagues deemed his attack “pointless” and “irresponsible.” Could any one really believe that respectable scientists were mere mountebanks and swindlers? Price had offered no shred of evidence. His unlikely “act,” Rhine suggested, must be a deliberate undertaking to sell parapsychology to the public in the guise of a slanderous critique. After all, George had done parapsychology an unheard of service: “Yes, either the present mechanistic theory of man is wrong—that is, fundamentally incomplete—or, of course, the parapsychologists are all utterly mistaken. One of these opponents is wrong; take it, now, from the pages of Science!” 12
Only Harvard’s emeritus professor of physics, the Nobel Laureate Percy Williams Bridgman, expressed any doubt about the claimants. “The paradox inherent in the application of a probability calculation to any concrete situation,” he wrote in a dry academic demeanor, “is well brought out by Bertrand Russell, who remarked that we encounter a miracle every time we read the license number of a passing automobile.” If a calculation had been made for that happening, the chances against odds would be overwhelming. “Probability” was a confused concept. Until it was untangled Bridgman would pass.13
George was unperturbed. He had the uttermost respect for Bridgman, but his probability argument didn’t provide an escape from having to choose between ESP or fraud. Human psychology was a strange and curious beast: However he detested the thought of unpredictability, man would rather believe in a suspension of natural law than countenance the possibility of deception. A strange mixture of credulity and incredulity was our lot, but it needn’t take over our reason. “Where is the definitive experiment?” George stubbornly demanded. Nothing else would satisfy him.14
Preparations were being made. Born Orlando Carmelo Scarnecchia, John Scarne had come a long way since a local shark taught him three-card monte on the streets of Fairview, New Jersey. He was now America’s most famous magician and authority on gambling, and many times over a millionaire. His signature trick, “Scarne’s Aces,” was a dazzler, and his “Triple Coincidence,” too. Sure, he would be glad to take part in George’s challenge. In fact he would even pay for flying the expert antitrickster, the Argentine Ricardo Musso, all the way from Buenos Aires for the event.15
It was just the kind of attention for which an awkward outsider yearned. First the bigwigs at the Manhattan Project, then Bardeen and Shockley at Bell, now Bridgman and also his hero, Claude Shannon, to whom George had written for his thoughts about “Science and the Supernatural” (Shannon replied that if ESP were real, it would “undermine everything”).16 Aldous Huxley, Upton Sinclair, Albert Einstein…. His name was right up there with the big ones. The “definitive experiment” would make him famous.
It never happened. There was the business of translation problems of Ricardo Musso’s excited letters from Argentina. There was an old porphyrin paper to get off. There was fatigue. And then there were Julia and the kids. “All I can say,” George wrote to his buddy Al in their usual oddball humor, “is that I got up to a 5 mile run (run?), and last spring I did 140 in a clean and jerk. Oh yes, also I was divorced January 20.”17 The “definitive experiment” had been killed before it was born, a victim of alimony, inertia, and Babel. In truth these were all just excuses. George never quite finished what he started, and he knew it. Besides, his heart was already somewhere else.
In November 1952 America had obliterated a Pacific island with an H-bomb. A Central Asian desert was rocked by a Soviet trial just nine months later. By that time the number of CIA agents was ten times greater than it had been only three years earlier, and the budget for secret activities had grown from $4.7 to $82 million. “You have a row of dominos set up,” President Eisenhower waxed metaphorically in the spring of 1954. “You knock over the first one, and…the last one will go over very quickly.” The Cold War race for the allegiance of the unaffiliated nations was well into its blistering noon. George Price had already come to the rescue of modern science. Now, from his cramped little apartment on Sixth Street in South East Minneapolis, he was hatching a plan to save the world.18
It started with economics. He had been wondering whether poverty leads to communism, as many were claiming. Since he could find no negative correlations between per capita income in different countries and the degree of sympathy toward communism, it didn’t look as if it did, after all. Communism, he thought, was rather usually brought about by professional agitators, and agitation flourished under conditions of unhappiness. Correlations between poverty and unhappiness were known to be weak, but George thought that if they could somehow be measured, unhappiness and communism would track. What America needed to do was to tell this to the world, especially to those “domino” nations dangling precariously in the balance.19
With no training in the field, but with confidence that hardly disclosed it, he had sent an article on the matter to Science. Miraculously his demolition of a Marxist theory by an economist named George Altman was accepted for publication. Altman had argued that since markets ebb and flow according to fixed laws of capacity, governments needed to intervene and take control; socialism was the only answer to the laws of economics. George disagreed. “To try to reduce economic cycles to a simple question of ‘too much capital’ or ’too little capital,’ is like trying to explain all of chemistry in terms of the four elements of the alchemists.” He proceeded to review Altman’s calculations one by one with a steel-trap logic. Economic booms and busts were not the result of investment above some imagined “capacity of the economy,” a function of a Malthusian “ecological law of nature.” In free economies they were rather always the sum result of decisions of entrepreneurs based on expectations of gain or loss. And expectations themselves were determined by all sorts of things, ranging from sophisticated mathematical models to—George knew all too well—“communication from the spirit world.” Economic behavior was complicated; no single-cause mathematical model stood a chance to be of any value. It was high time, he thought, to approach such problems with new tools. And since economics was still at a developmental stage from which the natural sciences had largely emerged, George suggested that it would be worthwhile to see what contributions the natural sciences could make to economics. Maybe there were deeper natural laws pertaining to behavior. “Perhaps the time approaches,” he wrote rather mysteriously, “for a new Boyle to produce a Skeptical Economist.”20
Was he talking about himself?
Next he turned to the second part of the plan: research and development. Possession of a superior economic system would not suffice to win the Cold War, nor even would a deeper understanding of human nature. What was needed further was superiority in technology, the means by which to produce faster and better and more. Now, in “How to Speed Up Invention” in Fortune magazine, George presented the answer.
He called it the “Design Machine.” Certainly, industry needed to plot “optimum strategies,” to set “impossible goals,” and to reward engineers more handsomely. But the Design Machine would be the true panacea. A machine to take over the mathematical and mechanical operations of the drafting department and model shop, it would revolutionize American industry. How it worked was simple:
An engineer will first describe the shape of a mechanical part, introducing this information quickly by pressing keys and moving levers. The machine then translates this into its own internal mathematical language, and within a few seconds presents to the operator a stereoscopic picture of the part viewed from any direction specified. Or, within minutes, it will machine the part from metal.21
It was a system for dealing with models—models constructed out of mathematical equations stored in the computer memory—and nothing like it yet existed. If marshaled on a national scale, it could become a repository for all the design and engineering information able to be programmed. And though intended for mechanical design, analogs for electronics and for chemistry could easily be imagined. Finally, here was an idea to make his old teachers at Stuyvesant proud.
Shown the proposal, a leading computer expert was skeptical. In reply George quickly prepared a seventy-five-page, single-spaced supplementary memorandum showing how an IBM 704 computer could be incorporated into a Design Machine, how a complex part could be described to the machine, and how the machine could display the part—in 3D. The skeptic conceded, and other IBM experts did, too. Not only could it be done, but it could be done in three to five years for less than 5 million dollars. The Russians, with their Bison bomber, took only four years to go through the eight-year development cycle that Americans needed for the B-52. “The tempo of U.S. technological progress,” George wrote, “is not an academic matter.” Time was of the essence. No less than the “fate of the non-communist world” was at stake.22
George was growing nervous. The “Reds” had just launched Sputnik II, and marched machines and men in an awesome celebration in Moscow to mark forty years since the Bolshevik revolution. Russia was gaining on America. In a strongly worded essay in Life magazine titled “Arguing the Case for Being Panicky,” he now detailed the precise steps by which the United States would become a member of the USSR by 1975—if it didn’t wake up and smell the kvass. Americans were like the people in the Hans Christian Andersen tale “who stood and watched their emperor parade naked though the streets, and then turned to one another to praise the beauty of his clothing.” America was like Babylon, Baghdad, Constantinople, and Rome: the rich, proud, luxuriant nation, smugly confident and dangerously oblivious to the “tough barbarian adversary, poorly provisioned and shabbily dressed but high spirited and strong in its drive to conquer.”23
The article appeared interspersed by a full-page ad from Bell touting the “Seven Ages of the Telephone.” There was a photo of a smiling mom holding the receiver to her blond baby’s ear: “Hello, Daddy!” the caption read. Another, of a “Dynamic Teen” resting on a sofa with plaid skirt and varsity letter, obviated the footer: “Girls talk to girls. And boy talks to girl. And there are two happy hearts when she says, ‘I’d love to go!’” And what about “Just Married,” with a brunette in an office chair with phone and adoring hubby reclining above her?: “Two starry-eyed young people starting a new life together. The telephone, which is so much a part of courtship, is also a big help in all the marriage plans.”
What more did Americans want? George asked, indignant: “A Cadillac? A color television? Lower income taxes?—or to live in freedom?” Would it be luxury or liberty? The World Series or the Nobel Prize? And who would play the part of a Franklin or a Hamilton? “Optimism talks” felt good but were confusing. If America didn’t double its defense budget now, it wouldn’t be long before it became a Soviet province.24
He had parachuted from nowhere to the center of a debate about the foundations of science. He had jumped into the fray over world economics. He had invented a “Design Machine.” And now he had used a premiere stage to warn of impending national disaster. With his crew cut, steel-framed round clear-rims, pursed lips, and bow tie, the unknown thirty-four-year-old from Minnesota cut an original figure. Whatever you said of him, he was hustling.
Still, there was a weird duality to these disparate interventions: What seemed like genuine concern for the welfare of America and the world also had the panatela reek of egotistic smugness. Was he a cocky chemist? A sober economist? A restless engineer? A prophet? Somehow George Price was simultaneously all of these—and none.
Whether this was altruism, patriotism, or diarrheic self-promotion, people were beginning to take notice. “We are proud of you,” Minnesota senator Hubert Humphrey wrote to him following a full-spread write-up of the Design Machine in the Minneapolis Sunday Tribune. It was a welcome piece of encouragement: George was supporting two apartments, two cars, two telephones, and two attorneys. It was freezing. There were no women to meet, and he was sex starved. His shoulder still bothered him. Already he considered himself an “ex-chemist,” yet this was still his job. No, he wrote to Al, it wasn’t due to his usual “masochism” that he had yet to leave Minnesota; it was due to his reluctance to work as a chemist, and others’ reluctance to employ him “as a physicist, economist, writer, or anything else for which I have little training.”25
Finally he quit, in the winter of 1957, leaving porphyrins, Schwartz, a steady salary, and his daughters, who had since moved with their mother to Marquette, all behind. He was moving to Kingston, New York. A respected researcher at one of America’s premier hospitals, he would now become a rather low-rung subcontract technical “reviewer,” working for Stevens Engineering Company on instruction manuals for IBM computers.
George brushed aside accusations of self-destruction. Whether others believed in his reality meter or not, he was on his way to turning his fortunes around. He hadn’t yet secured a “big” job, but prospects seemed encouraging. From IBM’s headquarters at 590 Madison Avenue in New York City, Emanuel Piore had expressed interest in his Fortune Design Machine. A Jewish immigrant from Lithuania, Piore had risen to become the navy’s top-ranking scientist, winning its Distinguished Civilian Service Award and serving on President Eisenhower’s Science Advisory Committee. As IBM’s director of research, he was leading the corporation into the era of digital computers. Would George mind coming down to the offices, he wrote to him, to discuss some of his ideas?26
The day before the meeting with Piore, on July 15, 1957, an old girlfriend from the time he was breaking up with Julia appeared rather suddenly in town. Her name was Anne, she was from the Midwest, and, like Julia, was a Roman Catholic. He had thought of marrying her before he fell ill with polio, but she had broken it off for another man. Now, she made it clear, she was once again for the taking. Still jealous, George said he’d think about it.
The next day he settled into a large camel-colored sofa in a plush office on the twenty-third floor of the IBM Building. It was still premature for the corporation to start developing the Design Machine, Piore told him, smiling. But if he was interested, George and his imaginative ideas would be welcome at Research and Development. This was quite an offer to a subcontracting technical reviewer, and from the director of research, no less. But unknown to Piore, George had already contacted a fancy lawyer from midtown to inquire about a patent. If Piore was not interested in developing his machine, George wasn’t going to bite. After all, if he joined IBM he wouldn’t be able to work on a private patent, and millions of dollars were at stake. They parted with a friendly handshake. George had to run to make his vacation flight to Puerto Rico—his first trip ever outside America.27
The following week George went down to the train station to pick up his girls, who were living now with their mother in Washtenaw County, Michigan. Julia was a frustrated woman who “never saw the beauty around her.” She considered her marriage to George “unlucky” after all, she’d been a med-school prospect, and worked on the Manhattan Project—now she was a third-grade teacher. These days, when their mother’s dull schoolteacher friends came over for coffee and cookies, she demanded good manners and hushed voices of her daughters, and, under no circumstances, any talk of Daddy. When Annamarie and Kathleen refused to go to church she gave them her untempered piece of mind. There were rants about Daddy leaving because “they were so awful.” Worst of all, there were Aunt Edith’s hideous boiled dinners, followed by dreaded stewed prunes. Life was not exciting.28
New York was a far cry from Ypsilanti. Quirky and fun and just the opposite of in-lockstep, George was showing the girls the big world. Carefree and boundless, they went for hot dogs and ice creams, climbed the Statue of Liberty, visited Niagara Falls, and listened to Johnnie and Joe’s one-hit wonder, “Over the Mountain, Across the Sea.” And then there was Yul Brynner starring in The King and I on Broadway. When George waved good-bye at the end of the week as the train pulled away from Grand Central, a crying nine-year-old Annamarie and eight-year-old Kathleen couldn’t have known that it would be one of the last times they’d spend a week with their father.
He was considering proposing to Anne that week, when he received a notice of termination from Stevens. IBM was cutting ties to subcontractors, and he would need to leave his office by Friday. Meanwhile, the Patent, Trade Marks and Copyrights division at the law offices of William R. Lieberman at 551 Fifth Avenue wrote to explain that a patent needed to be applied for before November, when the Fortune piece would turn public domain. Since he didn’t have the money for this or even a prospect that could promise collateral, it began to sink in with George that his patent was slipping away. Frantic, he wrote to Piore, asking to be considered again for the IBM job. But Piore was on a month’s vacation, and his replacement showed no interest in a fired subcontractor technical editor of whom he had never heard. George had made up his mind by this time—he wanted to marry Anne. But he was out of work and in debt, and she was back in the Midwest and drifting. If only he had proposed to her that day before he met Piore: Surely he would have been focused on finding a stable job then, and grabbed the offer handed to him so generously by the director. It was on that fateful day, he would later claim—July 15, 1957—that his downward spiral began.29
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JBS was in a London hospital bed. Rectal carcinoma, the doctors said. He was back from India to get the very best treatment available, though the “auto-obituary” he taped, sitting draped in a sari, wasn’t a very good sign. Haldane was about to leave this earth, and he knew it. Meanwhile he asked his student John Maynard Smith to go out to the bookshop to get him something to read.1
It wasn’t easy for Maynard Smith to see his mentor in such a state. He was born in 1920 in Wimple Street, London, and childhood had been a lonely affair. He was eight when his stern and distant ex-military physician father died; an absent mother provided little comfort beyond the winter home in Berkshire and summer home in Exmoor, the means for which her wealthy Edinburgh stockbroker family could afford. Endless hours watching birds in the countryside confirmed both his love for nature and his isolation.
At Eton, by way of lore, he soon learned that there was one graduate who had attracted the particular hatred of some of his teachers by betraying his class and religion. There was a noxious blend of privilege and prejudice at the school, but to its credit
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J. B. S. Haldane’s writings were in the library, and seeking them out, John was captivated. Haldane’s blend of atheism and reason, he thought, “never left you wallowing in a sense of misty profundity.” Almost naturally, scientific and political commitments blended: John requested Capital for a school prize he had won, delved into mathematics, and made peace with the absence of God in his life. He would be a “puzzle-solver,” he hoped, and a socialist. Shirking his maternal grandfather’s wish that he join the family’s stockbroker firm, he read engineering at Trinity College, Cambridge, and joined the Communist Party in 1939.2
After spending the war years making stress calculations for Miles Aircraft near Reading, John was ready for a change. Poor eyesight meant he’d never be able to fly the planes he designed, so he could never really love them either. As for politics, it was either that or science; one’s heart could be in two places, perhaps, but the brain was more demanding. Since theoretical physics seemed too difficult and chemistry a chore, it was to biology and his old love for nature that Maynard Smith now turned. When he discovered in October 1947 that his hero Haldane was professor of genetics at UCL, he applied forthwith. “Dear Comrade,” his letter began,
My interest is mainly in evolution and genetics. My main existing qualification is that I am a competent mathematician, and in so far as I have shown any ability as an engineer, it has been in expressing physical problems in terms of mathematics. I read Huxley’s “Evolution: the New Synthesis,” and there seemed to be plenty of scope for a mathematical approach to the subject of natural selection, the origin of species, and so on.3
Whether he was in a good mood that day or genuinely impressed, JBS fired back a letter of acceptance. It proved a smart decision: As an aircraft engineer John had learned to trust models and the necessary simplifications they demanded. After all, if RAF fighter planes could stay in the sky even though dry calculations on land assumed incompressible air (refuted by the pneumatic tires and inflated life jackets), simplifying assumptions could be valuable.4 Of course, JBS had known this ever since he set foot in biology.
Maynard Smith made his way to the bookshop. Please don’t die, he thought. Not yet.
He returned from Dillon’s with a big fat book, Animal Dispersion in Relation to Social Behaviour, by an author with a long name. The son of the headmaster of Leeds Grammar School, who retired to become rector of the picturesque country parish of Kirkland in the Vale of York, Vero Cope Wynne-Edwards had grown up chasing rabbits in the Pennine hills. At Rugby his buddies called him “Wynne” and together, he’d remember, they “collected plants and Lepidoptera, found birds’ nests, hunted for fossils in the local cement pits, ‘fished’ in ponds for aquatic life, made drawings of ‘scratch dials’ on medieval church walls, and ‘excavated’ for pottery in a Roman camp on Watling Street.”5 By the time he arrived as an undergraduate at New College, Oxford, in 1924, his heart was set on zoology. His teachers were giants: E. S. Goodrich for comparative anatomy, Gavin de Beer for experimental embryology, E. B. Ford for genetics, Julian Huxley for general zoology, Charles Elton for ecology. When Huxley left for King’s College, London, in 1925, it was Elton who loomed large in his education. Elton was now systematically trapping voles and wood mice in Bagley Wood near Oxford, trying to figure out their dynamics. Does the size of wild populations of animals fluctuate in a periodic cycle, he wanted to know, and if so, what was the cause?6
Elton saw that size did fluctuate, but he never solved the mystery: Was it due to weather, the food supply, migration, predator-prey oscillations? No one seemed to know. It was just around then that he gave Wynne-Edwards a book to read, The Population Problem. Written in 1922 by a former student of Huxley’s who would go on to become the director of the London School of Economics and be knighted for public service, it made a revolutionary claim. Contrary to Malthus, Alexander Carr-Saunders argued, humans could do without disaster. Neither plagues nor war nor famine nor any form of “natural corrective” was necessary to provide the perfect fit between what the world can feed and the number of hungry mouths. When there was plenty, man procreated generously; when there was dearth, he procreated less. Neither a slave to the elements nor a victim of the earth, he was perfectly attuned to his environment. This much evolution had taught us: The primitive tribes that survived into modernity were exercising population control. And density was always at its optimum.7
Forty years later, when Wynne-Edwards was writing the book Maynard Smith now brought to the dying Haldane, he suddenly understood. He was a professor at Aberdeen, an Englishman with a Welsh name who had lived half his life in Scotland. Like Kropotkin, he had made expeditions to northern lands, where the harsh elements had driven animals to cooperate.8 If competition existed in nature, the Arctic taught him, it was directed at the environment, and animals had developed a myriad of social mechanisms to cope. Already in 1937, on the Baffin Islands’ coastline, he observed that only between one-third and two-fifths of the fulmars in the breeding colony mated while the rest were pushed into marginal territories and often died.9 What a clever way to prevent overexploitation! Even more ingenious was the chorus of singing accompanying each breeding season: Short of using a calculator, it was the best way for the flock to assess its size and, surveying its resources, reproduce accordingly. Now, in 1962, as he sat down to explain such phenomena after years of thought, he fathomed his debt to Carr-Saunders. Birds, just like primitive man, were regulating their numbers.10
It was an idea, some thought, that flew smack in the face of Darwinism. Man might exercise birth control, but birds? Surely their brains were no match for the inexorable natural imperative to procreate, the ultimate arbiter of the survival of the strong. In the 1930s Julian Huxley had sent another of his students to the tropics to study Darwin’s old finches. What David Lack saw there was that competition for food was rampant, but that slight differences between geographically isolated groups might reduce it.11 Each group of finches specializing in a particular food in a particular habitat made for a wonderful mechanism to get out of the others’ way; gradually, genetically, the populations became distinct. Nature, in other words, would go to great lengths to avert conflict, even to the end of divining new species. But as powerful as the force of competition, more powerful—since more fundamental—was the instinct to procreate. Individuals were out to maximize their fitness, to sire just as much as they could. The idea of altruistic birds passing up a number for the greater good made absolutely no sense.12
Unless, of course, natural selection was operating on the group, which was exactly what Wynne-Edwards was arguing. Drawing on Wright’s model of group selection, Wheeler’s superorganism, Emerson’s homeostasis, and Allee’s fowl hierarchies, he made a nonmathematical case for the collective. Individuality was important but subordinate: When the physiology of the singleton came up against the “viability and survival of the stock or race as a whole,” group selection was bound to be the victor and individual reproductive restraint the result. It was just like with fishing: If every fisherman set his net to catch just as many fish as he could, the village folk would quickly find themselves “entering a spiral of diminishing returns.” If, however, an agreement was reached over the maximum catch for each, depletion of the villagers’ maritime food source could be happily avoided.13 As with fishermen and their catch, so with fulmars (and red grouse and many other birds) and their environment: To prevent exhausting limited resources, numbers could be regulated by social convention for the benefit of all.14
Wynne-Edwards was certain that he was walking in the path of a giant. Darwin had translated Malthus back into nature as he had translated Carr-Saunders. Darwin had used the analogy of artificial selection to explain natural selection as he had used fishing to explain population regulation. But Darwin had also written:
Whatever the cause may be of each slight difference in the off spring from their parents—and a cause for each must exist—it is the steady accumulation, through natural selection, of such differences, when beneficial to the individual, that gives rise to all the more modifications of structure, by which the innumerable beings on the face of this earth are enabled to struggle with each other, and the best adapted to survive.15
Now Wynne-Edwards felt, after more than a century, that he’d understood what even the great master had failed to fathom: Adaptations work for the good of populations, not of individuals.
On his deathbed JBS just chuckled. “Smith, do you know what this book says?” he asked his devoted student, with his usual mischievous air:
Well, there are these blackcock, you see, and the males are all strutting around, and every so often, a female comes along, and one of them mates with her. And they’ve got this stick, and every time they mate with a female, they cut a little notch in it. And when they’ve cut twelve notches, if another female comes along, they say, “Now, ladies, enough is enough!”16
When it became clear that the best medicine in the world wouldn’t save him, Haldane returned to India. Clearly he hadn’t been impressed by the biological argument for the greater good, a fact that did not stop him from dying a devoted Marxist on December 1, 1964.
Maynard Smith was less of a mule than his teacher. The Lysenko affair, the purges, and the invasion of Hungary in the fall of 1956 had been enough for him. Without giving up the sentiment, he gave up the Party, increasingly turning to model evolution and nature. It wasn’t easy: “Why do theory when Haldane is sitting in the room next door?”17 In the beginning he stuck to fly genetics. But gradually, with Haldane’s move to India in 1957, John’s confidence had grown. He was ready to take on evolution on his own.
John hadn’t read Wynne-Edwards’s book before he brought it to Haldane, but now decided to pay attention. Reviews of the tome had been mixed. Lack, of course, hated it. So did Wynne-Edwards’s beloved teacher Elton who judged it “messianic” and “rather wooly.”18 Many, however, found the notion of a “balance of nature” plausible, and, more importantly, deeply relevant to man. Wynne-Edwards himself egged them along. That summer he had written an article for Scientific American that began: “In population growth the human species is conspicuously out of line with the rest of the animal kingdom.”19 Man was virtually alone in showing a long-term upward trend in numbers. It was a bright red warning sign: However highly he thought of himself, compared to fulmars and red grouse his social skills were retarded. Modern individual freedom, alas, had trampled tribal homeostatic wisdom.
Just like Darwin, he was trying to bring animals and man closer together; he had shown convincingly, an anonymous reviewer in the Times Literary Supplement wrote, that “social life in man…is no unique affair, but the culmination of a very widespread biological phenomenon.”20 The trouble was that they were drifting apart. This much, at least, was clear to the anxious reviewer in The Nation:
In Wynne-Edwards’ proofs we can see reflected the breakdown of relations between parents and children, the male’s and female’s diminished attachment, the constant migration of peoples, the female’s objection to being just a breeder, the male’s resentment of being just a provider, smaller families, divorces, desertions, minorities escaping from “ghettos,” elites struggling to keep out the invaders, the increase of homosexuality and neuroticism, alcohol and drugs, and above all, the evidence that young people, the group most sensitive to social stress, desire violence, especially if it is unprofitable and senseless: in all this we see that human society is reacting just as Wynne-Edwards says a crowded society should. It is giving a warning which nobody heeds; even when they see the Sunday cars jamming the highways, as in a dance of gnats, or a swarming of locusts.21
Maynard Smith took a cool look at the data. Despite the vogue of population-explosion hysteria there was no need to get excited. Theoretically, though, if group selection worked, short of decreasing homosexuality and clearing up traffic jams, it could be an important mechanism in evolution.
He himself had been contemplating the phenomenon of aging. Why, for heaven’s sake, would evolution select for the degrading of the body: Wouldn’t it be better to be able to reproduce indefinitely? The nineteenth-century giant August Weismann had considered the conundrum and thought the answer lay with the collective: Evolution pushed individuals into old age to make room for the next generation—in the absence of unlimited resources this was surely the best solution for all.22
But Maynard Smith wasn’t convinced by the logic of the generous-hearted doddering for the good of the replenishing tribe. In the wild, animals hardly ever made it to old age; reproduction declines with survival, not necessarily aging, since the more time lived the greater the chances to die. If natural death rarely occurs in nature, selection couldn’t have produced the trait of aging. Perhaps this was a genetic story, then, rather than one of “group selection”: The very same genes that helped an organism’s fitness when young might with time contribute to aging, having sneaked past the watchful gaze of selection when they were being passed on to the next generation.23
This kind of “gene’s-eye” view of evolution he had inherited from Haldane, which was perhaps why the editors of the Journal of Theoretical Biology had sent him a paper by Bill Hamilton that had left two other reviewers completely baffled and perplexed.
Thanks to the unusual social life of the Hymenoptera, “The Genetical Evolution of Social Behaviour” introduced an original idea. For the better part of the century classical population geneticists had defined “fitness” as the measure of an organism’s reproductive success: The more off spring an organism sired, the greater its fitness. A corollary of this definition was that the persistence of any behavior or gene responsible for it which reduced an organism’s fitness would be difficult to explain: in time, as was her mandate, natural selection should see to its demise. But Hamilton now showed that if fitness were redefined to include the progeny of relatives rather than just one’s own, in many cases the Darwinian difficulty of explaining the evolution of altruistic behavior would simply disappear. The key was adopting a “gene’s eye” point of view, and the Hymenoptera showed precisely why.
In the ancient order—comprising sawflies, wasps, bees, and ants—female workers are more closely related to their sisters than to their offspring due to a genetic quirk in their sex-determining heredity called “haplodiploidy.” All females are born of eggs fertilized by sperm and are diploid (meaning that they possess a full compliment of chromosomes from both their mother and father), whereas all males are born of unfertilized eggs and are haploid (meaning that they have no father but rather only a single set of chromosomes from their mother). Since female sister workers share all their father’s genes and half their mother’s, their coefficient of relationship is r = 0.75, whereas since they pass only half their genes on to the next generation the relationship to their off spring is r = 0.5. Brothers and sisters, on the other hand, only share one common ancestor, their mother, and are therefore only half as related as normal siblings, with r = 0.25.
The implications were strangely illuminating. Lazy male drones were not moral slackers but genetic opportunists: They spent their time seeking to mate rather than work since their relatedness to off spring would be double their relatedness to any sisters they might oblige. Female workers, too, were shrewd genetic calculators. Neither shirkers of parenthood nor mindless toilers, farming the queen as a “sister-producing machine”24 served their interests more generously than did siring their own brood. Everything depended on perspective: From the point of view of the gene trying to make its way into the next generation, it made absolutely no difference in whose body it was being carried. In one stroke, a century after Darwin, “inclusive fitness” unveiled the mystery of the ants.25
But Hamilton didn’t stop there; the Hymenoptera, after all, were just an illustration. Trudging through pages of algebra he had come up with an elegant equation. It sounded almost economic: Every altruistic act—such as a rabbit thumping its legs to warn its friend of the presence of a predator, or a howler monkey doing the same with its call—would entail both a fitness cost to the altruist (the chance that he might attract the predator himself), and a fitness benefit to the receiver (the chance to live another day and produce more offspring). What Hamilton showed was that, for every social situation, if the benefit (B), devalued by the relatedness between the two (r), was greater than the cost (C), genes responsible for altruistic behavior could evolve. The greater the relatedness the greater chance for altruism. With the help of the mathematics of genes, rB > C formalized what Darwin and Huxley and Fisher and Haldane had all intuited: altruism was a family affair.
Boom!
Thrown to the ground, he took a moment to notice the blood soaking his shirt below the chest and oozing from his mangled hand. There was sawdust, and smoke, and the unmistakable bittersweet taste of gunpowder. He could hardly see through the haze and was growing woozy.26
William Donald Hamilton was born in the summer of 1936 on a small island in Egypt’s Nile to Bettina, a physician, and her husband, Archibald, a military engineer, both of them New Zealanders. After they discovered that army life was neither their inclination nor priority, they’d settled in a cottage on Badgers Mount, at the rural edge of the North Downs, County Kent, England. Bettina quit medicine to raise a family—there was his sister Mary and four more children on their way, and Archibald set up a bridge design business, gaining his growing family a steady income from the prefab steel Callender-Hamilton used by army tanks to gallop across ravines in World War II.
Archibald had taken away the rusty tins filled with explosive powder Bill unearthed in a rabbit burrow a few days earlier and stashed them in a shed. But it was too little to stave off his son’s curiosity. Now, just as he was clamping a powder-filled brass cartridge with a vise, it blew up. With his last ounces of strength, he dragged himself into the house and collapsed on the kitchen floor. He was twelve years old. There was shrapnel in his lungs, and the tips of three fingers were missing. He would live. Risky business was a Hamilton family trait.
“Oaklea,” named after Archibald’s old New Zealand dwelling, was a cramped home whose inhabitants were tinkering and practical, and “as far as possible, a self-supporting republic.” You wouldn’t find a plumber invited, nor a carpenter, a welder, or an electrician. Nor, for that matter, could you find a proper room; Bill usually slept on an army cot in the corner of the dining room, or, when the frosty winters gave way to the cool evening breezes of spring, in one of the many tool sheds surrounding the cottage. In a dry creek or beneath a large piece of birch bark or in a cozy burrow would do; sometimes he’d forget to come home at night from his lost-to-the-world natural explorations. Walking barefoot and oblivious down woodland paths “chasing clouded yellow butterflies through fields of red clover,” Bill was happiest among plants and insects. The Hamiltons were fiercely independent, highly spiritual, unsentimental people. Bettina had a keen interest in natural history, and clearly she’d passed it on to her son.27
But young Bill had inherited his father’s aptitude for math, too, even if he thought he was no good at it.28 When he arrived at Cambridge he decided to read Genetics, the better to combine the two, but not before he’d requested the Origin of Species as a school prize.
He was following in Fisher’s footsteps. Soon, accompanied by awe and trepidation, he discovered Fisher himself, white haired in carpet slippers in his room at Saint John’s. The meeting between the two never developed into a relationship, however; Fisher’s mind, it seemed, was by this time somewhere else. Hamilton’s encounter with The Genetical Theory of Natural Selection, on the other hand, had been positively transformative. “This is a book,” he later wrote, “I weighed as of equal importance to the entire rest of my undergraduate Cambridge BA course.”29 It was also a book not taught at Cambridge, where one of his professors representatively acknowledged Fisher’s importance as a statistician but wondered out loud whether he had any qualifications in biology. In zoology, it seemed, the “good of the species” had conquered everything, another professor’s book starting: “Insects do not live for themselves alone. Their lives are devoted to the survival of the species whose representatives they are…,” and so on. Fisher’s emphasis on natural selection always working at the level of the individual was ignored. Even natural selection itself was scarcely respected anymore at Cambridge.30
And so Bill Hamilton did what he had always done as a boy in the woodlands: strike his own path. To his sister Mary he admitted that Fisher’s mathematical reasoning was “rather beyond me,” but he plugged away nonetheless, spending months in solitude on each chapter. The eugenic bits on civilizations, especially, had snagged him. “I now know why they decline, and how to stop them,” he wrote to Mary. Cultural progress, he had suckled from the bosom of his hero, depended on natural selection.31
A convert to evolution by natural selection working to maximize individual fitness, he’d need to tackle the kind of behavior Darwin himself said would annihilate his theory completely if even one instance of it could be convincingly documented.32 He had read Fisher on butterfly distastefulness and Haldane on drowning cousins, and yet, he’d later remember, “one reads and forgets.”33 After all, however comprehensive the two giants’ treatments of evolution, they had devoted only a few paragraphs to the problem, and surprisingly not attempted a comprehensive mathematical model. Besides, treating it as a phenomenon related to Military Cross winning, as both had tended to do, seemed to confuse things. Still, clearly, Hamilton thought, the genetics of behavior was a subject relevant to animal and plant as well as man. If the geneticists at Cambridge didn’t see the point, or the social anthropologists what connection it had with genetics, he would go elsewhere to pursue his puzzles. Just twenty-two, a gentle and shy loner with a shock of thick hair, workman’s hands, massive jaw, and the general appearance of a Neanderthal, Bill Hamilton had found his problem: the evolution of altruism.
Already he knew: Feelings for family are not the same as for strangers. As the badgers for whom the hill of his childhood was named made famous, protecting kin was a risky but prevalent affair. Why should this be so? Pondering the question, he put in an application to become a teacher, just as Fisher had done before him. But his genetics degree, the good people at the School of Education at Moray House teachers’ training program in Edinburgh informed him, would only qualify him for junior high. Cuddling the snub, he thought about becoming a carpenter.
Finally he walked into the office of Lionel Penrose, Galton Chair of Genetics at University College London. Haldane was by now working at the Indian Statistical Institute and living in an ivory tower in Orissa. No, Penrose intoned coldly to Bill, he didn’t see the connection between a moral trait like altruism and genetics. Recently he’d changed the name of the Annals of Eugenics to the Annals of Human Genetics, and would have no talk of genes for human behavior. At best the genetic evolution of altruism was a waste of time; more to the point, it was pernicious. Morphology was one thing, but hadn’t the Third Reich been enough?34
Whether Penrose really believed this, Hamilton was not certain. The times had seen a strong environmentalist backlash, but to him it all seemed maudlinly political. He had a sneaking suspicion that, as in the old Punch cartoon, Penrose was trapped and wishing it all to go away: “Have you heard that Mr Darwin says that we are all descendant from the ape?” one shocked Victorian lady asks the other. “Oh, my dear—that surely cannot be true!…But, if it should be true, let us pray that at least it will not become generally known!”35
To contemplate the biology of character was to think “the socially unthinkable” after Mein Kampf and the Final Solution it was positively verboten. At stake, rather than religion in Darwin’s day, was the egalitarian premise of democracy, not to mention the delicate politics of race. Penrose acknowledged a Cambridge genetics degree, and offered Hamilton work on classical fly genetics; for the evolution of altruism he’d need to go elsewhere. Luckily, unlike Penrose, Professor Norman Carrier of the Department of Human Demography at LSE seemed “quite unaware of even a possibility that I might be a sinister new sucker budding from the roots of the recently felled tree of Fascism, a shoot that was once again so daring and absurd as to juxtapose words such as ‘gene’ and ‘behaviour’ into single sentences.” The friendly Carrier didn’t quite grasp the project but was encouraging and helped Bill secure a studentship.36
He was deeply lonely. Enrolled as a doctoral student in two separate departments and institutions, he spent hardly any time at either. With no office space and virtually no one in the corridors or libraries knowing his name, he did most of his work alone in his bed-sit in Chiswick, or, when the sun came out and—struggling to keep the pages from blowing away in the wind—on a bench at Kew. At UCL Penrose projected a “kind of gloomy avoidance,” so the friendly but rather absent Professor Cedric Smith was assigned as his formal supervisor. At LSE Carrier was replaced by the mathematically apt but biologically innocent John Hajnal. Bill was on his own, walking the narrow bridge of obscurity. Unable to distinguish the conviction that he had seen something that others had not seen from the suspicion that he was nothing but a crank, Hamilton teetered on the brink of despair.
Some nights he’d stop on a bench at Waterloo Station, back from Holborn Public and the Senate House—the late libraries—not wanting to return to his depressing quarters. There, at least, the waiting passengers in the main hall gave him some comfort. Scribbling out his mathematical model with pencil in notebooks, Bill felt less alone.
Partly to save money, partly for exercise, and partly to conjure somehow, “below the bricks and mortar around me, the marshy fields that had once been there, the streams dividing them, and the heaths behind—to seek, in short, elemental forces underlying the city,” he walked London through and through:
Even a lonely child on the street did not tug my heart as hard as a bracken fern when I saw it, for example, in the valley of the stream once called the Fleet…. I recall also the soul-piercing yellow from the flat, star-like flowers of a ragwort. What plant was this, daring to flower under such hostile cliffs, where was it from? Was it a growth form of the more crinkled and robust plant I knew so well on the Kentish fields, there crawled upon and stripped by the stripy caterpillars of the cinnabar moth? But if the leaves in London might be laxer and greener because of a lack of light or to an excess of lead in these wells, why would the flower be larger?…I simply imagined that, like me, the plants were longing to be away from these dark concrete canyons, back in their own countryside. Fixed in their cracks, as I thought, what else was there for them but to signal desperately with their bright petals to the rare and equally lost London bees crossing (again like me) the chasm of the Farringdon Road? Was it through such petals and then such an insect’s aid that they hoped to create the seeds which an autumn storm could carry away?37
Bill Hamilton felt an intimacy with the outdoors that blurred the boundaries between himself and nature. Those who knew him couldn’t help feeling that this gentle giant was more comfortable in the presence of spiders than humans.
And then, from beneath the despair and reams of equation-filled notebooks, rB > C appeared. Others thought the idea behind it a “solvent of a vital societal glue,” but imagining himself a gene in the body of a toiling ant, Hamilton welcomed it as a “love child.” Finally, after Darwin and Fisher and Haldane, not to mention Penrose, he had cracked, in his painful solitude, the mystery of kindness to others.38
The paper sent to him by the Journal of Theoretical Biology was brimming with mathematical equations and natural history. The name Hamilton sounded familiar from UCL, but he remembered it rather vaguely.39 Not following the math too closely—the notation was unconventional and the typesetting confusing—Maynard Smith recommended splitting it in two. It was too long and needed revisions. Still, unlike the other two reviewers who hadn’t understood it, he was impressed by Hamilton’s insight. “Of course, why didn’t I think of that!” he exclaimed to himself, just as T. H. Huxley had done when encountering Darwin.40 Since he was presently writing a review of Wynne-Edwards’s book, he wanted to distinguish it from group selection. After all, a family is a kind of group, and “inclusive fitness” might be interpreted as just a form of group selection. A better term was needed.
Meeting with Lack and a few of his colleagues at Oxford to discuss the annoying excitement of many biologists over Animal Dispersion, Maynard Smith hit the jackpot.41 In “Kin Selection and Group Selection,” published in Nature, he proposed a combined verbal and mathematical model showing that the conditions necessary for group selection to work were so stringent that one would be hard pressed to find them in nature.42 A major obstacle was invasion: If amid a population of birds exercising population control suddenly appeared a bird who didn’t, little could stop it from procreating. Assuming its antisocial nature—since genetic—is passed on to off spring, before long the entire population would be comprised of self-seekers.
No, group selection was not the way social behavior evolved, the “greater good” nothing but a hopeful, unworkable illusion. Kin selection, on the other hand, was a viable evolutionary mechanism.
Besides ants and monkeys and thumping rabbits there were moths. The theory predicted that camouflaged (cryptic) and brightly colored (aposematic) species should act differently immediately after siring kin. If caught by a bird, a cryptic mother would unwittingly be helping the bird learn the moth’s disguise, thereby making the bird more successful in catching the now exposed younglings. An aposematic mother in a bird’s beak, on the other hand, would only be doing a service to her kin: Since her colors are true indicators of a noxious toxin, the bird will have learned to stay away from similar-looking progeny. It made sense, on the “gene’s-eye-view” logic of inclusive fitness, that postreproductive cryptics should die much faster than postreproductive aposematics. Hamilton was delighted when he learned from the lepidopterist A. D. Blest that postreproductive cryptics have significantly shorter life spans, but only when they are surrounded by kin. The greater good was a fiction. And happily, more natural examples of his theoretical predictions kept rolling in.
Hamilton wasn’t a crank, then, after all, hallelujah!—though he’d convinced nobody except himself. It was 1963, and his Leverhulme studentship was ending. He had yet to publish a word. Eager to show something for his years of toil, he sent a three-page account that was rejected by Nature but accepted by American Naturalist.43 The much longer, detailed article he sent to the Journal of Theoretical Biology would cover all the bases when he got around to addressing the anonymous reviewer’s comments—the most important of which, he now read, was to split it in two. Meanwhile, following in the path of Darwin’s codiscoverer Alfred Wallace, he was off to Brazil to study social wasps in the jungle.
Walking nature’s trails, Hamilton was once again where he wanted to be. It would take nine months to resubmit the corrected manuscript, “The Genetical Evolution of Social Behavior, Parts I and II.” Oblivious to the world, he did not know that in that space of time John Maynard Smith, citing only the shorter American Naturalist article, wrote and published “Kin Selection and Group Selection,” giving “inclusive fitness” its catchy name. Nor, of course, did he know that Maynard Smith had been the anonymous reviewer responsible for its delay. When he did find out, it would ignite in his humble soul a feeling it rarely countenanced. But this was still far off in the future. “Very probably,” he later wrote of the present,
the sun of the day that saw my paper going into the post from JTB…would have seen me weaving my old American jeep between the corrugations, stones, and potholes of the Belém-Brasilia road…. At midday it would have blazed near vertically on the top of my head as I stopped at the roadside and collected wasps from some nest; later at sunset, if still able to pierce the haze, it would have seen me and my Brazilian companion…slinging our hammocks between low cerrado trees not far from the stony or sandy piste where occasional lorries still groaned on into the night. For sure, both that day and that night I was blissfully untroubled about the finer points of measuring relatedness.44
No one hated group selection more than George Williams. A lanky American fish specialist with the beard-but-no-mustache look of what some described as an Easter Island statue, he was determined to fight Wynne-Edwards. As a student he’d heard a talk by Emerson: Death, the Chicago man argued, was an adaptation for the good of the group. Williams wouldn’t believe it. Organisms dying just to “get out of the way”? That couldn’t be right. “If this was evolutionary biology,” he said to himself, “I wanted to do something else—like car insurance.”45
Across the Atlantic in Oxford, meanwhile, Lack was doing his damnedest to put the notion of the “greater good” to rest. There was no reason to assume with Wynne-Edwards that birds restrain their reproduction to strengthen the group. If a mother bird produced a smaller clutch of eggs, it wasn’t because she was in cahoots with all the other mothers to lessen the number of progeny. On the contrary, if resources were slim that year, it made perfect sense to sire fewer younglings in order to be able to care properly for those who were born: In a season of dearth, a mother might feed three goslings to health, whereas if there were seven all might die of hunger. No, natural selection didn’t fashion adaptations for the good of the group; always, inexorably, it was “looking out” for individuals.46
It was 1966. Nine years earlier Williams had worked out a model, better than Wright’s, that revealed the conditions under which group selection might work.47 But like Maynard Smith he’d become convinced that while possible theoretically, it was improbable in nature. Lack was right: If behavior could be explained by selection working at different levels, there was no reason to choose the higher level over the simpler one. Walking Occam’s razor, the evolutionist should be guided by parsimony.
However powerful a tool, though, parsimony was a matter of interpretation; it was difficult to settle unequivocally whether selection was working at the level of the individual or the group. What Williams really needed to kill group selection was a prediction that could generate a natural test. And he found what he was looking for buried in a paragraph in the pages of The Genetical Theory of Natural Selection.48
Fisher had argued that sex ratios in any species should always evolve to an equal number of males and females. The reason was simple: A male born into a species with a female-biased sex ratio is at an advantage, since he has more mating opportunities than a female. If genes determine sex, then in a population with more females, the male-making gene will be favored by natural selection. Eventually the frequency of that gene will reach a point where the sex ratio of the species is now male-biased, whereupon its alternative, a gene promoting the production of females, will be favored. The dancing dialectic would ensure a symmetry of sexes: The wisdom of selection fashions males and females one-to-one.
Even though he didn’t know it, Fisher was playing a game, just like the ones John von Neumann loved. Whether a mother should produce a son or a daughter, after all, depended on what other mothers were doing—the requisite condition for the application of game theory. But beyond the convergence of economics and biology, what Williams now saw was that Fisher had done a blessed service: Figuring out the logic of the symmetry of the sexes, he’d delivered the deathblow to the notion of the “greater good.”
Here is why: Imagine a mother parrot mating and then flying off alone to a deserted island in the middle of the sea. Imagine that she lays 10 eggs, half of which hatch into males, the other half into females, and imagine that her daughters do the same. What will happen? The population will grow rather quickly: From 10 in the first generation, it will balloon into 50 in the next (25 females and 25 males), 250 in the generation after that (125 of each sex), and so on.49
But what if the mother parrot lays 10 eggs that hatch into 9 females and just 1 male, and her daughters do the same: How then would the population grow? In the first generation, as before, there would be 10 parrots (9 females and one male). But in the next generation there would be 90 (81 females and 9 males) and in the one after that 810 (729 females and 81 males). Compared with a 1:1 sex ratio, a female-biased ratio would run much faster. Before long the island would be teeming with parrots.
But there was a twist. Even though siring more females would benefit the growing group, it would actually reduce the individual fitness of the mothers who did so. Imagine two mother parrots arriving on the island: Linda sticking to the 1:1 sex ratio, Barbara to the 9:1. Together they will produce 20 offspring in the first generation: 5 + 9 = 14 females added to 5 + 1 = 6 males. When these off spring mate among one another, while each female continues to lay 10 new eggs, the average male sires 23 children (140 divided by 6), since he fathers the offspring of more than 2 females. The results for Linda and Barbara are surprising: After three generations, Linda, who stuck to the slower 1:1 sex ratio but had more males, will have 165 grand-offspring whereas Barbara, who went for the 9:1, will have only 113.
When it came to the sex ratio there was a conflict between community and individual: If the group counts, “altruistic” Barbara is the winner, but if the individual is selection’s client, “selfish” Linda prevails. Wynne-Edwards had shown that in times of dearth it is not always to the advantage of the population to breed as much as possible. But assuming sex ratio was an adaptation, when the times of dearth were over one would expect a switch to a female-biased sex ratio. Scouring the literature, Williams saw that this never happened—not in flies, not in pigs or rabbits, not even in humans. Over time and across all vagaries the 1:1 sex ratio remained stable—the very prediction that selection working to maximize individual fitness required.
It was a mortal blow to the doctrine of the “greater good.” Practically overnight, Adaptation and Natural Selection became a classic and group selection a theory to stay away from like the plague. Finally “Wynne” had been felled, though, like Sisyphus, he would keep on fighting his battle. Williams ended with a tip of the hat to Fisher: Beyond a doubt, fulmars and red grouse notwithstanding, natural selection produces adaptations optimizing individual fitness. “I am convinced,” he wrote triumphantly, “that it is the light and the way.”50
Back from Brazil, Hamilton had news of his own: In countless species of ants, thrips, wasps, beetles, and mites there are extraordinary sex ratios, major departures from Fisher’s pristine one-to-one. Hamilton, unlike Fisher (and even Williams), would know: He had found them peeling back bark from capirona and kapok trees, stripping weeds of larvae beneath shallow jungle streams, and munching on figs with internal surprises. Mellitobia acasta was an example: A tiny parasitic wasp, its female lays her eggs inside the living pupae of bumblebees. When the eggs hatch they eat their way out of the pupa, but not before each female engages in sex with the sole male, their only brother. After all, it makes sense for their mother to use the confined body of the pupa to lay as many female eggs as possible and only one male to inseminate them: Once they’ve been fertilized, they can fly away to lay their own eggs in another poor bumblebee pupa, while their exhausted brother and lover, the wingless male, wastes away in the abandoned cocoon.51
By now Hamilton had a research position at Imperial College Field Station near Ascot, an institution eminent in the study of insect ecology. Around its rotten-wood grounds in Silwood Park, in the asphalt cracks of his cramped Berkshire home, and on walks in the royal forests around Windsor he discovered the Western European cousins of his Amazonian friends. Parasitism, he was learning, could get complicated—and fast: Sometimes two females laid their eggs in the same caterpillar or pupa, sometimes progeny dispersed and sometimes they didn’t; sometimes ruthless males, like “maniacal homicides armed with knives,” fought over amorous sisters to the death. Each situation changed the rules of fitness entirely. How would a miniature acasta know what precise proportion of male-to-female eggs to lay?
To figure out himself what the answer should be, Hamilton journeyed into London many days to use the UCL computer center at Gordon Square. It wasn’t a pretty affair: Programming in the dinosaur FORTRAN language, which still preserved its nineteenth-century Hollerith punched-card six-space markings—“those once-useful claws that are now diminished to useless toe nails,”—Hamilton would queue along the old kitchen staff’s route to the basement, roll of five-punched tape ready in hand, watch as the technician set the toggles to guide the “magic monster” Mercury computer, walk across to collect the spaghetti-like tape spewing chatteringly out the far side, and rush to an adjacent room to view the results via a teletype. It was a far cry from sitting in front of a laptop.52
But despite the hassle and beneath the natural complications, the teletypes disclosed a pristine river of logic. Whether you were an ant in a weevil egg, a wasp in a wild fig, or a mite inside your own mother, there always existed an optimal solution to the problem of the precise proportion of female to male eggs to lay. Hamilton called it the “unbeatable strategy,” and discovered to his great astonishment that, with no Mercury and toggles and teletype and FORTRAN, the little critters always found it on their own.
It was mind-blowing. Mites “calculating” fractions as precise as 3/14ths? Hamilton was godless, but this was as close to faith as anything. Now, he knew, he’d discovered a powerful tool that would help to fathom nature’s wonders. Back when he was a student at Cambridge he had idly read von Neumann’s great book, never imagining that it might have anything to do with biology. But there was no mistaking that here was an evolutionary analog to the prisoner’s dilemma: Fitness was a “payoff,” the opposing sex-determining genes the “players.” In parasitic wasps and sex ratios he was dealing in the theory of games.53
No one seemed to notice at the time that extraordinary sex ratios provided the very test that Williams had sought to apply to group selection.54 Hamilton himself contributed to the confusion: Extraordinary sex ratios couldn’t be an adaptation for the good of the population, he wrote, since even a tiny bit of outbreeding would destroy any “altruistic” genes.55 No, once again this was a family affair; small spaces like pupae, after all, were like isolated cottages. In line with the times, parasitic wasps were interpreted as just another nail in the coffin of the “greater good”: It was gene frequencies that were being maximized, after all, and they could only do it by manipulating the behavior of related individuals.
Laying down his pencil, Hamilton might have smiled. First rB > C and now sex ratios: The mathematics of the “gene’s-eye-view” was turning biology into a “hard” predictive science. Fisher had been right: Selection was a mechanism for generating an exceedingly high degree of improbability; even altruistic behavior was fashioned by its unsentimental, ruthless cull. He ended his equation-filled article, in the grand natural-history tradition of humble cooperation, by thanking a Dr. Bevan “for information about bark beetles” and a Dr. Lewis “for information about thrips.”
Group or Individual, Optimization or Chance: Where had true goodness come from? Wright and Haldane and Fisher had begun the work, uniting Darwin and Mendel, selection and genes, in a bold evolutionary synthesis. They had argued among themselves over the relative role of mutation, drift and selection, but their project had been one of foundation. Now, on the back of Wynne-Edwards and the “greater good,” younger men like John Maynard Smith, George Williams, and Bill Hamilton were penetrating further into Nature’s puzzles. Theirs had been a thought experiment as audacious as Einstein’s, only from the point of view of the gene rather than a man traveling on a beam of light. Finally, they thought, they were solving the mysteries of behavior.
In the Amazonian jungle in 1964, Hamilton received a letter from a girlfriend in London. She was breaking up with him. That week in the forest he had met two Brazilian kids, Romilda and Godofredo. Alone and morose, he was having serious doubts whether he’d ever marry or have children of his own. Turning to their parents, he offered to educate and take care of them as a foster parent back in England.
Now, four years later, his glum misgivings had proved premature. He was married to a wonderful woman, Christine, and thinking of starting a family. But a promise was a promise. The year after publishing “Extraordinary Sex Ratios” in Science he and Christine were back again in the forest and would be taking Romilda and Godofredo to Berkshire. Evolution hadn’t selected him to behave this way toward nonkin, he was now more than ever certain. But lying in his hammock listening to the beat of the wings of an iridescent dragonfly and a seriema pealing its dawn call like cracked bells from the hills, he knew it was in his lonely heart, still.56
A letter from Alice Price to her son George, November 6, 1963
No Easy Way
In the spring of 1957 Senator Hubert Humphrey had introduced a bill offering income tax credit for tuition paid to institutions of higher learning. George wrote a letter of thanks. It was all about education, he thought, and the bill was a step in the right direction. Still, really, intervention was needed much earlier. Why not exempt the first six thousand dollars received for teaching in grade school? After all, the greatest weapon against the Soviets was undoubtedly the first-grade teacher. “I belong to the ‘as the twig is bent, the tree grows’ school,” George explained.1
He had struck up a correspondence with his old senator from Minnesota, and there were further suggestions to help win the Cold War: Why not send every Russian two pairs of shoes if their government would free Hungary? Or ten million dollars worth of polio vaccine if the Hungarian police would stop torturing prisoners? Or what about radio messages broadcast in Russian extolling the advantages of butter over guns? And could the senator please send a copy of his “U.S. Foreign Policy and Disarmament” speech to Congress in April? And the hearings of the Johnson Preparedness Subcommittee? And had he seen the piece by Donald Harrington yesterday in the Times? “Of course! Why didn’t I think of that myself?”: an international court of law to help restrain the Chinese in Formosa. Could the senator perhaps “plant the idea tactfully within Mr. Dulles’s mind?” George would very much appreciate it.2
The senator replied politely that he would welcome his advice and counsel. George’s views were “eminently sane,” the idea about creating a strong UN police force just along the lines he had imagined. Price’s overanxious manner might have struck the senator as somewhat odd, but his replies made George exceedingly proud. Nothing felt better than a man of stature recognizing his potential.
Increasingly, writing popular science articles became the perfect vehicle for gaining notoriety. It was the journalist’s prerogative, after all, to get in touch with famous people. And so, between “The Physics of Bowling,” “U.S. Begins Search for Beings in Other Worlds,” and “What We’re Learning from Animals” (all for Popular Science Monthly), he drove to his old hero Claude Shannon’s home to write a profile on him for IBM’s magazine, THINK—the two “paddling around” his lake in “glorious” silence. Between “Achievements of American Science,” “The Real Threat from Red China” (government brainwashing), and “How to Hatch an Egghead” (motivate him), he contacted the Nobel laureate Hermann J. Muller, to ask his views about evolution on other planets. On each occasion the excuse developed into a conversation, with George trying his very best to impress. Muller, who was considered by many to be the greatest living geneticist, remembered “Science and the Supernatural” and complimented him on it; George replied with quotes from Poe and Keats, and his thoughts about people reading too much science fiction. Muller thanked him kindly, and the correspondence ended at that. It was a pattern: the brushup, the exchange, the titillation.3
If IBM had been stupid enough not to hire him, George was not about to give up and roll over. On the strength of the piece in Life he had been offered a contract by Harper & Brothers, and was hard at work on a book now that he hoped would help to save the world.
It was right about then that Skinner came along.
Adored as a messiah and abhorred as a menace, Harvard professor Burrhus Frederic Skinner was the most influential psychologist in America. He had an elongated face and an unsettling smile. The leader of the “behaviorists,” who likened man to machine, he was reviled by Freudians and humanists. Some called him “totalitarian,” others “Orwellian” others thought his ideas man’s only hope.4
George was intrigued. Early Christian thinkers thought it was the “soul” that set man apart from animal: God-given, immaterial, impalpable, otherworldly. But what if man were just an animal, firmly planted in the natural world? And what if men and animals were not all that different from machines?
Such thoughts had been afoot since the Diderots and La Metries of the eighteenth century, and even earlier, with Hobbes. Now, after Darwin and the rise of psychology and genetics, Skinner was arguing that freedom and free will were no more than comfortable illusions. For him autonomy was a “feel-good” invention, morality a sinister sham. The belief in an “inner man” was like the belief in God, a superstition, nothing but a symptom of humanity’s failure to understand a complex world. Whether he liked it or not, man was already controlled by external influences, some haphazard, others evil, others merely in step with “convention.” Where things went bad was when man made a fetish of individual freedom, seeking to give life to the internal “soul” at the expense of orderly society. In reality, Skinner preached, it was environments and not people, actions and not feelings, that needed to be changed. The “behavioral technology” called “operant conditioning” was civilization’s hope for deliverance. Where moral arguments had failed, it could create a world where man would refrain from polluting, from overpopulating, from rioting, from hating, even from waging war. George was a “as the twig bends” man. Visiting Skinner’s Harvard lab on the pretext of writing a story, he soon befriended “Fred.”5
The lab was a scene out of wild science fiction. Pigeons playing Ping-Pong, rats balancing balls on their noses; there was even the pigeon-guided missile, the “Pelican.” But these were animals. What about humans: Could they be similarly programmed? And was it punishment or reward that would be more effective in controlling behavior?
Skinner was convinced that it was reward, and had designed the “Teaching Machine” to prove it. A question was posed on a screen: If the child answered correctly he’d be immediately rewarded, not with a grain of corn but with a printed statement of approval—just as satisfying and effective. Walking George through the lab, Skinner claimed that kids could be taught arithmetic just as rats were taught circus acts and pigeons Ping-Pong.6
George was captivated. “Very quietly,” he wrote for THINK later that month, “almost unnoticed amid the fanfare over thermonuclear weapons, earth satellites and moon probes, an important new invention has made its appearance.” To Skinner he offered: “No doubt the most immediate application for such machines would be to teach reading and writing to the illiterate masses of Asia and Africa.” For the last hour he had been sketching out a way to make “a very cheap machine using an acoustic phonograph with spring motor, plus a paper disc, with controls to automatically position the phonograph pick-up at the beginning of the question, stop the phonograph at the end of questions, do the same for the answers, repeat questions and answers when desired, and skip questions previously answered correctly.” It could be mass-produced at just five dollars a pop.7
However useful Skinner’s machines, they got George wondering about larger questions. Was man in control of his destiny? Was freedom really just a fantasy, or worse—a trick? Skinner argued that man believes in free will only so that he can take credit for his “good” behavior. But George had been free to leave his family, and was taking no credit for good behavior. Clearly there were traits buried deep in his nature, things that had not necessarily been learned. The problem was how to manage them, especially self-centeredness and egoism, the most entrenched natural trait of all.
He translated personal deficiencies into public affairs, the easier, perhaps, to flee them. Writing drafts of his book for Harper, George remembered Thucydides’ famous description of Athens falling to Sparta on account of selfishness. De Tocqueville too, he recalled, had lamented how through vain self-absorption and greed men “lose sight of the close connection that exists between the private fortune of each of them and the prosperity of all.”8 He might be a bad family man, George thought, but he cared about his nation. True self-interest lay in strengthening the community, in devotion to the country, in paying a personal price for the good of all. Russia had done it. China had done it. Could America do it too? Could limits be put in a democracy on the individual pursuit of happiness? Skinner was hopeful, and George tended to agree. Americans just needed to be taught that personal sacrifice meant communal reward.
Meanwhile, Harper had reneged on its contract, finding some of his suggestions “brilliant” and “unexpected,” but the overall book unsalable. With a change of title, and the help of a talented literary agent, George secured a new publisher and advance. It was April 1958, and Doubleday would want No Easy Way no later than July.9
He was living now in the West Village in New York City. The small loft at 88 Bedford Street was just down the way from the historic town home of Edna St. Vincent Millay, whose poetry Thomas Hardy called America’s second attraction, after skyscrapers. Jack Kerouac, Allen Ginsberg, and William S. Burroughs were regulars in the coffeehouses. Dylan Thomas had collapsed and died a few years earlier drinking at the White Horse Tavern, just a few blocks away, and in a few years a young Bob Dylan would show up, playing “neo-ethnic” songs in the coffeehouses in the style of Woody Guthrie. There were writers and poets and artists and “beats,” and, dapper in his bow tie and crew cut, George was an anomaly. But he liked the idea that he was an “ex-chemist.” In a strange way, bohemia appealed to him. There was a kind of prurient satisfaction in being a straight arrow in a world of chaos. Proudly he had “writer” stamped in his passport.10
Still, he could not escape his past. Julia was after him for alimony, and his money was disappearing fast. He had taken another technical-editing job with IBM, this time in Poughkeepsie, and was only getting home on weekends. The Doubleday deadline was killing him. Besides, the world was changing faster than he could write about it: He had started off calling for armament, but now Russia’s position on disarmament seemed much more honorable. Should America compete? Should it withdraw? Could the Russians be trusted? He was confused. He hardly had time to eat. The world around him was spinning.11
Loosening his bow tie he popped them in, one by one: iproniazid, Dexedrine, ephedrine, Seconal; uppers, barbiturates, psychostimulants. Everyone else around him seemed to be taking them, so what the hell? The effects, he soon learned, were less than exhilarating. “I’ve spent most of the day so far lying down,” he wrote to his psychiatrist, Dr. Nathan Kline. The drugs had taken away his panic but had left him tranquil and sedate. He wasn’t getting anything done. He was loafing. He felt neither pain nor joy. Worryingly, he was taking “some measures” to try to release adrenaline from his adrenals; he just couldn’t quite remember whether it gets through the blood-brain barrier. Did Kline?12
Then, as the winter of 1960 rolled in, a tumor was discovered in his throat. At first his internist thought, Hodgkins. But an old Manhattan Project friend who was chief of X-ray at Memorial Sloan-Kettering sent him to a cancer expert who diagnosed a nonmalignant thyroid tumor. Recovering from the operation in March, George was handed a new type of medicine: He had a thyroid imbalance, and would need to take tablets from now on if he wanted to stay alive and healthy.13
There was an instruction manual for a GE electricity and magnetism kit to finish, and another one on gyros and accelerometers for Sperry-Marine. There was a new love interest, Joan, a teacher at Bennington College for Women in Vermont. There was Alice, still with her Japanese roomers, but growing old and infirm. There was his estranged lighting-expert-inventor brother, Edison, who had taken over Display, renaming it Edison Price Lighting Company Incorporated and operating out of 409 East Sixtieth Street. There was Julia, seeking contested alimony in domestic relations court. There were his daughters, whom he hadn’t seen for quite some time. There were desperate letters to friends asking for loans. There was his health. There were the drugs. And then, on April 10, 1960, there was a letter from Fred Schneider of the Advanced Systems Development Division at IBM. Regarding his old article in Fortune, IBM was beginning to invest in computer-aided design (CAD). Would George be interested in joining the project?14
That fall a surgeon friend from his days in Minnesota wrote a kind note to say that his wife had a bad thyroid, too. Don Ferguson was now at the University of Chicago, and really, George, the thyroid was no big deal. He’d be fine. Still, didn’t he think that he was wasting himself on those damn manuals? After all, he had the kind of mind that needed to be applied to real scientific problems.15
In fact George had been working on two scientific papers, with the hope of once again gaining a university position. The first was about the fallacies of random neural networks as they pertained to the organization of the brain, the second a theory of the function of the hymen.16 Of course he had absolutely no training in either of these matters. But he had gone through the literature thoroughly and was planning to send the papers to Science all the same. He needed one big breakthrough—one truth, he thought, just one. IBM had toyed with him before, and by now he had lost interest in his Design Machine. Still, until the papers were accepted and made him a name, he’d need to take a job to settle his finances.
There could have been worse job opportunities. “The IBM company,” the Annual Report of 1961 declared,
is engaged in the creation of machines and methods to help find solutions to the increasingly complex problems occurring in business, government, science, defense, education, space exploration and nearly every other area of human endeavor.17
Gross revenue from domestic operations alone amounted to $1,694,295,547, an increase of more than $250 million from the previous year. His “unfortunate No Easy Way,” George wrote to his editor, Dick Winslow, at Doubleday, would need to be put aside for now. Almost four years after that fateful interview with Piore, George was joining IBM.18
A few months after he had become an “official IBMer,” Science wrote back rejecting his papers. The hymen theory was way too speculative, and a damning report had slammed “Fallacies” to the ground. “This crotchety, verbose diatribe has no place in a scientific journal,” an anonymous reviewer had written. George was “merely a biased reader of other people’s papers.”19
The last thing he needed was another blow. His shoulder had been dislocated on a recent climb (his friends called him “kinetic”) and again a few months later, swimming in rough surf. It was the old injury, compounded by the polio, and it would need to be taken care of. Recovering at home from the operation in the fall of 1962, he was gloomy. The Science report was a humiliating rebuke, a slap in the face from the professional to the impudent amateur. He hadn’t seen his girls in more than five years. Joan was out of the picture. A Tatiana whom he had met in the public library was in and then out again. He was almost forty. He had yet to make his mark. He was starting to wonder about the merits of free will.
As always the only fixture in his life, Alice, came to his side. “You will succeed in a big way before you know it,” she wrote to him, trying to be encouraging. She had her own troubles. There was a Mr. Aramachi, thank God, renting the southeast room, and a Mr. Ishida in the southwest. But then there were the “bird haters” from the municipality who plastered signs across the park forbidding feeding them. “The birds are starving to death fast in this city of plenty,” she wrote to George, despondent. A diminutive octogenarian, she was already well known to the authorities. Municipal fines and court subpoenas had failed to stop her. Intransigent, at war with all the cruelty and lack of mercy in the world, Alice was sneaking pigeons to her home to mend and feed them before releasing them in Central Park.20
Back at IBM George had worked a bit on CAD but quickly lost interest entirely. It was hard for him to get excited about a brainchild he felt had now been stolen from him in broad daylight. The New Product Line, on the other hand, was doing a market survey concerning programmed instruction, and George figured he could help with that. After all, it had to do with Skinner.
They had been friends, but George’s sympathy had soured; in a “market requirements memorandum” he came down hard on his former pal. Falsely analogizing from pigeons and dogs to humans, Skinner had presented a simplified and therefore skewed theory of learning.21 To him learning was a simple stimulus-response (S-R) pattern, and any intervening steps should be analyzed into the basic S-R components. But what if learning in humans really looked more like this: S-A-B-C-D-E-F-R, and what if A-B-C-D-E-F could not be collapsed into either stimulus or response? George was certain that this was the case: Perception (A), attention (B), understanding (C), belief or acceptance (D), memorization (E), recall (F), and performance (G) were distinguishable components of learning, and reinforcement worked differently on each of them. Skinner’s notion that reinforcement led to learning was simple-minded and misleading. If teaching machines for programmed employee instruction were to work, one would need a better understanding of how reinforcement affects each of the components of learning. One would need to know what was innate in man, and what could be acquired. There were many layers lurking beneath the mystery of behavior. Free will was more complicated than Skinner thought.22
In fact George already had ideas on the matter. So much so, he wrote to Winslow at Doubleday, that he was thinking of writing a book. With No Easy Way not yet dead and buried, he had risen again like a phoenix from the sand and turned, as was his pattern, to a new project. “The Reformation of Psychology” seemed too colorless a title, but he would come up with something better, he was sure. The main thing was to explain how all the current theories in psychology were unsupported by masses of current data. Such theories still abounded because a replacement had not yet been formulated. Reviewing animal and human data relating to brain function and anatomy, introspection, learning, motivation, memory, love, and the nature-nurture controversy, George’s book would provide the missing context. Here he could include the rejected papers on the fallacies of random neural networks and the function of the hymen, as well as his thoughts about everything from where memory resides in the brain to how mathematicians can be useful to psychology. He had left the Village now, he told Winslow, and was living in (and hating) Poughkeepsie. But the IBM job gave him a good salary and an enormous amount of freedom, and, given the thumbs-up, he could set to work on the book right away.23
The more covetous he grew of his liberty at IBM, the more his coworkers became suspicious. Who was this George Price: A journalist? A scientist? An inventor? A quack? And why was he often working from home? Some suspected that he might be trying to steal IBM secrets for further articles in Life or in Fortune, or maybe even an “intelligence machine” of his own. Others wondered why he was working on a book about psychology when he had been contracted to work on the development of a new computer. Believing in his abilities, his boss, Fred Brooks, was doing his best to cover for him. It wasn’t easy. Brooks’s own secretary forced George to buy stationery supplies with his own money. On one of the rare occasions that he had come in to the office, someone mentioned that there would soon be a public announcement of the new System/360 computer. “What’s the 360?” George asked. “I never remember these machine numbers, you know.” The people in the office shot incredulous glances at one another: George was working for the man who was in charge of the entire project.24
He didn’t mind. He was after one big breakthrough and would do what it took to make it. “Many of the most imaginative and important inventions,” he had written in an old article for THINK, “have been made by outsiders not employed in the field concerned, who have followed their own schedules and worked according to their own plan.” This became his motto.25
There were two fields where he felt he might make important strides. The first was a new type of mathematical optimization system, the second a neurophysiological coding scheme to explain color vision. Neither of these had any direct connection to work at IBM, but off beat as always, George went around trying to convince the people in Research and Development that they might bring the company glory.
The optimization system stemmed from work he had been doing on the development of procedures for solving linear problems with variables limited to 0 and 1. The objective had been to develop rapid methods for finding nearly optimal solutions of multiple-activity, multiple-factor situations—a computer programming problem. But it soon became obvious to George that the really interesting implication had nothing to do with the “register problem” in computer programming but rather with economic cycles. What he had found was that the 0, 1 restriction resulted in models that were much more helpful than the usual linear models for understanding the behavior of price and profit-based economic systems. Immediately he wrote to the eminent MIT professor Paul Samuelson. Without having intended it, George had found himself with a skeletal model of a profit-based economic system in which complex phenomena became surprisingly transparent.26
“In order to show you that I am not as ignorant in economics as you may think,” he explained to Samuelson in a long letter, he should know that during his one year at Harvard in 1940 he had been in the same class as Bob Solow, and that later in 1947 Andy Papandreou had used his Winthrop House digs for tutorials. “Finally, most impressive of all, when I was about thirteen the Chairman of the Department of Economics and Social Sciences of the Massachusetts Institute of Technology told me I was talented…. I met with him at a meeting of some organization to which we both belonged (no, not the Communist Party), and talked with him about his paper for a while, at the close of which he remarked: ‘You ought to go into economics. You’re good at it.’ (Instead I went into chemistry. I wasn’t good at it.)”27
It was classic George: trying to ingratiate himself by means of an original idea mixed in with some oddball humor. Samuelson was impressed. George’s profitability algorithm sounded “interesting and novel.” Still, there was a vast literature on business cycle dynamics that he would do well to look at. Picking up on the curious mixture of George’s originality and somewhat autistic penchant for reinventing the wheel, he wrote: ‘I am sure that much of what you are doing would interest economists, particularly if it could be related to earlier work.”28
Meanwhile the second “breakthrough” was increasingly grabbing his attention. Again it started off related to IBM work: a memo on “Approaches to Object Recognition for Complex Graphic Images.” Soon, however, it had shifted in another direction, with George trying to crack the basic mysteries of animal vision. How precisely did the neural wiring in the eye work to produce a picture of the world? Delving into the literature with abandon, he had read all he could get his hands on relating to retinal microanatomy and electrophysiology. He was working on two papers he planned to send to Science—“Structure and Function in the Invaginated Synapses of Retinal Receptor Cells” and “Cone Pigments and Spectrophotometry Artifacts”—when the insight finally hit him. “I think I may at last have the key missing piece in the puzzle,” he wrote to his boss, Fred Brooks, the computer man: It was the glial cells, nonneurons in the nervous system, and George had discovered their role in vision.
He had “neglected everybody, including my kids.” Annamarie and Kathleen were teenagers; he hadn’t seen them for almost ten years. The price had been steep, there was no doubt about it. But could he have done it? Could it all have been worthwhile? Could the difficult road from chemistry to economics to writing to computers finally have led him to glory? It was “a discovery of major importance,” he thought, as original as it was bold. Finally, he had found his piece of truth. “Very optimistic,” he confided to a friend. “Think it will make a big difference in my situation in the world.”29
It was not to be. Like the big ESP experiment with John Scarne and the Argentine, Ricardo Musso; the amazing Design Machine; the vital No Easy Way; and like his economics-rattling optimization models—the eye “discovery” just fizzled away. The Nobel Laureate in Physiology or Medicine Sir John Eccles, to whom George had sent his paper, replied politely that it was “remarkable” but that he himself could not follow. “Your physical treatment of this important problem,” he wrote, “is beyond my mediocre attainments.”30
Meanwhile George’s thyroid was acting up again, and he was contemplating an operation. There was a fine surgeon at Memorial, but he decided to go with Don Ferguson in Chicago instead. Ferguson had overseen a thyroidectomy on his own wife, who had recovered completely. He was known to be conservative. He was an old friend.
Only when George was in his hospital gown at Billings did Ferguson tell him that he always did a radical neck dissection when he found thyroid cancer. There was no need to worry, though. The surgery would leave no more that “a slight deformity.” Too cowardly to change his decision now, George gave his okay and went under his friend’s knife. It was February 1966.31
Back in New York following the operation, he wrote to Ferguson that he was “recovering well.” He couldn’t quite yet do mathematics (“that will be the sign of true recovery”) but he was on his way. He was very grateful “for all your kindness to me—for the flowers, the radio, the phone call to my mother, the books, the music lessons, the hospitality at your home, and the beautiful stitching.”32
Into the summer and through to the fall, the recovery had begun to reverse itself. He was doing physical therapy at the NYU Institute of Physical Medicine and Rehabilitation, but he could hardly move his right arm. What’s worse, much of the right side of his neck and face and shoulder were completely without sensation. He was contemplating a nerve graft but was told by an expert that no one ever obtained significant motor recovery through a graft of ten centimeters, even if an autograft were used. He had stopped going out, stopped dating women, hadn’t been to the theater for months. Then, in January 1967, Ferguson wrote a startled letter to say how shocked he had been by yesterday’s package in the mail: With only a note to say who it was from, there in the box were George’s ice-skates.33
“I wish he would go to someone for a hernia repair and have his penis denervated,” George wrote to a friend. Ferguson was a “butcher.” How could he have done this to him? It would make George much happier if he could sue him “under the law of Moses” instead of merely for money. Julia was after him again for alimony. Kathleen needed him to foot the bill for her final year at a fancy private school in New York City, St. Hilda’s and St. Hugh’s. He could hardly feel half of his face. Doubleday lawyers were writing to ask that he return the $2,500 advance for No Easy Way. Things were getting darker and darker. Depressed and neglecting to take his thyroid medicine, he was admitted for a short while by his brother, Edison, to the Payne Whitney Psychiatric Clinic.34
Everyone who knew the story at IBM thought George was over-reacting, but he was quitting his job all the same. There has been “a radical change in my purposes, attitudes, motivations,” he explained to Mr. Brocker of IBM Department 630 in his letter of resignation. To a colleague from Chicago he expressed his interest in writing some papers “on the evolutionary origin of a number of the peculiarities of human anatomy, physiology, and behavior.” To his daughters he wrote that he was off to Europe for two to three months “to do some article magazines [sic].” And to a friend he told the truth: “My family will think that I am going over for a couple of months to write some magazine articles, but then I will keep postponing my return.” He had saved enough to last him more than a year on account of winning a rather generous health insurance payment. One might not have guessed it from his behavior, but George was now interested in the evolution of the family. Maybe that would be where he’d finally make his breakthrough.35
The decade had passed like a manic scavenger hunt, but what, in God’s name, was George Price after? From sleepy downtown Minneapolis he had moved to the center of beat culture in New York City’s Village, and then to gray Poughkeepsie. Along his route he had made hopeful visits to disparate worlds: porphyrins and cancer, telepathy, computer-aided design, economic cycles, the Soviet-Sino challenge, brain neural networks, the hymen, optimization systems, vision. He had been a chemist, economist, writer, mathematician, psychologist, physiologist, and self-appointed prophet. He had brushed against great men seeking to impress them: three Nobel laureates in physics (Bardeen, Shockley, and Bridgman), one in genetics (Muller), one in physiology (Eccles) and a sixth on his way to the prize in economics (Samuelson). He had engaged America’s most influential psychologist (Skinner), the father of information theory (Shannon), the respected senior senator from Minnesota (Humphrey), and two of the day’s greatest writers (Huxley and Sinclair). He had thought about rationality and about learning. He had thought about human nature and about the workings of the brain. He had studied the latest theories in psychology and economics. He had worked hard.
All this, and what did he have to show for it? His family was broken. His body was broken. He had switched countless jobs. He was unemployed. He hardly spoke to his brother. He barely knew his daughters. His mother was writing herself letters from his dead father and feeding pigeons illegally. He was forty-five years old. He had utterly failed to make his mark.
And yet, strangely, beneath the despair, the ingredients had somehow assembled: Optimality thinking; the penchant to break problems into their components; the consideration of individual versus community; the problem of free will; a search for a Boyle-like law of human nature; an interest in evolution. Most of all there was a tenacity: a singularly dogged, bizarre, egoistic resolve to find a piece of truth whatever it took.
On the windy Monday morning of November 13, 1967, he stepped onto the deck of the Queen Elizabeth, ready to sail away from America. What lay in the future was as faceless as the transatlantic night. Unknowingly he was following in the footsteps of those who had come before him: Kropotkin and Huxley, Allee and Fisher, Haldane and Wynne-Edwards, von Neumann, Hamilton, and Maynard Smith. George Robert Price was on his way to England to crack the problem of altruism.
Part Two
George Price’s flat on Little Titchfield Street, above a butcher shop (now a delicatessen)
London
It was the end of 1967, and London was on fire. There were the trendy nightclubs—Ad Lib off Leicester Square and the Bag o’ Nails around the corner from Carnaby Street. There were the off shore pirate stations, Radio Caroline and Radio City, and the Friday-night music-TV show Ready Steady Go, hosting the newest and grooviest in crackling black-and-white broadcasts (slogan: “The weekend starts here!”). There were the Stones and The Who, and Rory Gallagher’s new band, Taste. The Beatles themselves, contra outfitters and clothing stores, had just opened their very own Apple boutique off Baker Street, where a psychedelic mural by the Dutch trio The Fool greeted shoppers hungry for the very latest in trend.1
Richard Hamilton and Peter Blake were giving pop art a home-grown slant; David Hockney was refining ironic understatement for the age; Mary Quant and Ossie Clark inventing new worldwide fashions. Men-about-town sported hair to their collars, sideburns, and three-quarter-length leather coats. Following Twiggy and Jean Shrimpton, women redefined skinny and the miniskirt, bell-bottomed pantsuits, and little coats with oversize buttons and high-heeled go-go boots. Pulse, vibration, bustle, groove—the city was a jungle overflowing with human spirit. No one could say where the name had come from, but after years of postwar austerity it was Swinging London: the outrageous, flamboyant world capital of cool.2
Not that George was paying any attention. Stepping off the boat into a world apart from Poughkeepsie, his life was in disarray. Everything outside seemed a blur.
“I continue to be anti-social,” he wrote to his old girlfriend Tatiana back in the United States. He had moved into a cramped sublet on Whitfield Street, near the University of London. Amid the clutter of his landlord’s bric-a-brac and, due to high storage costs, his own boxes from the United States, he ate 99 percent of his meals alone. Already on the boat he’d consigned himself to enjoying the last central heating he would have for a very long time; now American Express and Foyle’s bookstore were the only places that offered a modicum of warmth. Traffic was confusing (“I don’t like the driver-versus-pedestrian situation”), food was from a different planet, flats were expensive, service slow, and everything annoyingly, oddly inefficient. On November 21 George applied for a post office box at the Overseas Visitors Club on Earl’s Court Road and was told he would get one, if all went well, by late January. Of cultural London he had “seen or heard practically nothing.”3
Most of all the “flame of hatred” for Ferguson continued to burn brightly. He could hardly use his right arm, not to mention his neck and shoulder, and with little to do and no one to see, hating his old surgeon friend had become a major pastime, even a philosophy. Ferguson’s butchering was an extension of the Protestant ethic into the Puritan ethic—an unconscious though deliberate attempt to improve him morally by showing that what really matters in life is not appearance or trivial sports but work, family, and the cultivation of the arts. George was a divorcé who had abandoned his girls, enjoyed exercise and dapper clothing and dabbled in drugs; severing the nerves to his trapezius was the perfect way for a frugal family man from Minnesota like Ferguson to correct his ways for good. In fact George was so obsessed about this that he was planning to publish a theory along the lines of “Unconscious Factors in Radical Surgery.”4
His bitterness was growing. “I have not reacted to his butchering,” he wrote to his editor at Doubleday by way of deferring once again his return of the advance for No Easy Way,
in the way that surgeons feel patients “ought” to react. (The “good patient” sits in his wheel chair paralyzed from the neck down, saying fervently, with tears rolling down his cheeks, “I thank first my brave surgeon, and then God, that I am still alive to enjoy the beauties of the sunset and hear the singing of the little birds”).5
In fact, since he had derived little enjoyment from the state of being alive since Ferguson “fixed” him, George was pretty sure that he “would not live for more than a rather small number of additional years, and perhaps for quite a bit less, depending upon how things go during the next year.” He had a $25,000 life insurance settlement, which was more than Annamarie and Kathleen, now nineteen and eighteen, required. Since experience had taught him that selling magazine articles depended on scientific notoriety—the Fortune and Life pieces having panned out thanks to his 1955 article on ESP in Science—George was planning to do some scientific work in his everlasting hopes of making a miraculous breakthrough; then he’d surely be able to return to freelance writing in order to pay his bills. If he was successful, Doubleday should hear something about him in the newspapers a few months from now. Otherwise they’d be getting a call from the Manhattan Life Insurance Company at 111 West Fifty-seventh Street.6
As he enveloped himself deeper in a cocoon of self-pity, the world outside was burning. On March 17, 1968, ten thousand people crowded into Trafalgar Square to protest the war in Vietnam. Led by Vanessa Redgrave, the hordes decided to march peacefully down to Grosvenor Square to lay their petitions at the gates of the American Embassy. Anarchists, hard-boiled Trots, and flower kids all marched together hoping to bow America’s crown. As they turned left on Alderney Street singing “Ho Ho Ho Chi Minh,” the sea of demonstrators came to a halt before a wall of police. Soon rabble-rousers took control. Amid cries and waving red flags, rumors began to filter back that those close to the embassy had been machine-gunned. In an instant the peace demonstration had turned into a riot: Mounted police on white steeds charged into the crowd with long clubs in hand, like sabers. Crouching demonstrators kicked in the head, women screeching, coppers pulled off their horses, tear gas, mayhem—London had rarely seen anything of the kind. By the evening the toll of injured policemen was 117, the count of injured demonstrators unknown.7
“Did you get yourself a nice sturdy English girl to serve you a hot meal once in a while?” Tatiana wrote to George, trying to be encouraging. He hadn’t. He was depressed, alone, hating Ferguson, unemployed. Trying to live on $5 a day, he cursed his brother, Edison, who was married now to Laura, a daughter of original General Motors stockholders, for not having repaid a loan. Ever since childhood they had vied for their mother’s affection; now, when she was getting old, years of pent-up anger threatened to explode what little family unity remained. It was a dour conclusion. Wary of filial neglect, George sent Alice a book on “pigeons and people.”8
And yet, beneath the despair a passion had already been planted. He’d been going to the libraries: the Senate House at UCL just across the way was his mainstay, but he roamed to thirteen others—including Camden Town, Highgate, the Zoological Society, the British and Natural History museums. When he was kicked out at closing time he’d run over to the late-opening Holborn Public. He had cast his net widely: anthropology, linguistics, medicine, neurophysiology, psychology, behavior—anything that might provide a clue.9 The hours were long and lonely, but he pushed ahead all the same. Then one day, in early March, he came across something that caught his eye.
“I have just been reading your very interesting paper on ‘The genetical evolution of social behaviour,’” his letter to Bill Hamilton began, “and would very much like to have reprints if you still have any to spare.” It was the 1964 kin-selection paper, the one Maynard Smith had asked to split in two, and although George had yet to master all its mathematics, he was planning to use it as a basis for a paper of his own. In particular, did Hamilton know of any evidence for genes that enable those who carry them to detect the presence of exact copies of those same genes in the bodies of others? Could genetic similarity, in other words, somehow be sensed? It seemed a far-fetched idea for most species, but perhaps in humans—a species highly developed both in genetic and cultural inheritance—“some interesting effects could, in theory, occur.”10
It was a road he had traveled before: Alice’s letters from the dead morphing into a rant against ESP in Science; qualms about free will giving rise to papers about Skinner’s “Teaching Machines” for IBM; fear of egoism translating into a global philosophy of imminent national disaster. Now, once again, George Price was turning his most personal, existential quandaries into a scientific project. His father had died when he was four; he had abandoned his daughters in America; and the Depression-era trio, Alice-Edison-George, was finally unraveling after long years of jealousy and neglect. His thought process was confused, still searching for an anchor to set in stone. Like a storm, a question deep inside him now began to roar: What was the meaning of family, and how had it been born in the first place?
He’d been consuming the new cadre of popular books on human evolution—Desmond Morris’s The Naked Ape and Robert Ardrey’s Genesis Flood, the kind that explained behaviors like aggression and sexuality by natural selection adapting prehistoric humans to the vagaries of hunter-gatherer existence. Morris, a Wiltshire-born zoologist, surrealist artist, and author, had already put in print about half of George’s own “new” provocative theories, but ideas just kept on coming, and soon anticipation had dropped to only 15 percent. To Kathleen he wrote that he was thinking about the evolutionary origins of fatherhood and family.11
Then, a week after the Grosvenor Square riot, he found a letter of reply from Bill Hamilton in his mailbox.
No, Hamilton was sorry, he’d no reprints of his 1964 paper left. He was sending the latest—his 1967 article on sex ratios, instead; after all, it too, in its way, dealt with the issue of genetic recognition. Of course he had no idea who this George Price from the Overseas Visitors Club was; still, he himself had not thought hard about the interaction of genetic and cultural inheritance in man, but he’d be interested to know what George made of it.
So far I haven’t arrived at any clear idea even as to what sort of “game” the genes are expected to be playing when operating together (on different chromosomes or linked on a particular pair). Something like socialism (or is it racialism—can’t tell), admittedly, seems indicated, but I have only vague ideas as to the mechanisms by which biological and cultural evolution interact. With man culture did once, in the form of primitive religions, reinforce socialism, but now what we take to be highest in culture has swung strongly against nepotism and the like. Can this be just a higher hypocrisy induced by the need which civilization creates for genetic diversity—and perhaps even racial diversity—in human groups? I wonder whether this is the field in which you think you see some light.12
Hamilton’s sensitive soul had recognized the shock to George’s sensibility, penetrating the short lines of a reprint request from a complete stranger directly to his gut. For, reading Hamilton’s 1964 paper on rB > C, George could not help but wonder: Was nepotistic altruism really the very best Nature could muster?13 If so, prospects for humanity seemed bleak. Worse, Hamilton, in his reply, was painting an even emptier picture of morality: The very feeling of repugnance from a limited kin-directed goodness may itself be a trick of the genes to bring about a favored behavior; broadening altruism beyond the family would have the salutary effect of increasing overall genetic diversity, a biological end that would place “pure” moral sentiment in a rather darker, functional light.
Was there no way to win? Was goodness either true but limited or broad but nothing but a sham? Or was Hamilton suggesting something even more sinister: that no matter what the level or scope, humans were ultimately slaves to their true genetic masters? “Your letter is exceedingly interesting,” George began in reply; he was a “as the twig is bent, the tree grows” man, but perhaps genes really were what controlled twig growth in the first place. It was extraordinary how much Fisher had pioneered and yet how much he had left after him. Still, had Hamilton recognized the flip side of kin selection: nepotism toward family meaning ill intention toward strangers? And would he be interested in a joint collaboration along the lines of “Natural Selection for Malevolence Toward Non-Relatives”?14
It was the end of March 1968, and Hamilton was already on his way to study multiqueen wasps in the jungles of Brazil; there was no address to which to post a reply.15 With the orphaned letter in hand and heart racing at its dire contents, George took a second look at Hamilton’s letter: “what sort of ‘game’ the genes are expected to be playing,” it read. Game? What was this about?
“I am sure that prisoner’s dilemma situations,” Hamilton had written, “are common and important in biological evolution.” Precisely what this meant, George was not yet sure, but the stranger whose paper he had found in the Senate House Library had provided a clue that he might follow. Perhaps a morsel of goodness could be found, after all, to help allay his greatest fears.
He kept toiling away in the libraries: half a dozen papers started and given up. “My big one,” he wrote to his daughter Kathleen back in America, “will be on the evolutionary origin of the human family,” explaining:
In many bird species, but only comparatively few mammals, the biological father contributes directly to the care of his off spring. In most mammalian species, the father just mates with the mother and she does all the child rearing herself. In a smaller number of mammalian species, there is some joint care by all the adult males in a group of all the young, but not individualized preferential care by fathers toward their own off spring. For example, dominant male baboons are intensely protective toward infant baboons, but do not differentiate between their own off spring and other infants. But in the human species, the dominant pattern in most or perhaps all cultures has involved preferential care by adult males toward their own children. Problem: why did our species evolve in this way…?16
He signed it, without a hint of irony, “With love, Daddy.”
George continued to sway here and there, still lacking focus and searching for some unknown intellectual breakthrough. Shortly afterward, in the Senate House Library once more, he came across a paper in Nature that grabbed his attention. Already in the Descent of Man Darwin had recognized the problem: Deer antlers are “expensive” designs and yet highly ineffective weapons for inflicting injury on an opponent.17 How then had they evolved? A certain G. Stonehouse now claimed to have the answer: Elaborate in form, often gigantic, antlers had evolved to dissipate heat by means of the flow of blood through the vascular covering of velvet during summer; they were the expensive but obligate result of the demands of thermoregulation. Males were usually the ones who grew them because males are larger and therefore more in need of dissipating heat. Stonehouse was confident that he had solved Darwin’s mystery: What looked like a burdensome decoration was actually a physiological necessity.18
George was not convinced. Antlers had been on his mind since the summer of 1967, and still he hadn’t cracked the mystery. He mulled it over in his head. He thought about Hamilton’s clue. He tossed and turned. And then, in a flash, it hit him. Games! Of course! He had already been there! Yellowing away in some drawer, No Easy Way was after all about the Cold War dynamic of American and Russian disarmament; the logic of détente based on the threat of deterrence. Suddenly it all connected: If deer really needed to cool off, skin flaps and large ears were surely a less expensive route to follow than seasonal renewal of antlers. Besides, roe deer were in velvet in spring and without velvet in summer, and lowland tropical species would have to dissipate all year round. No, deer antlers could not be a solution to the problem of thermoregulation. Rather, they were ingenious accessories to nature’s invention of limited combat. It was a classic von Neumann game.19
Here was its logic: If a group of male deer varied in both fighting ability (E signifying greater fighting ability than e) and ability to deescalate combat (D signifying greater ability to deescalate than d), one could go about calculating just how each deer (De, DE, de, and dE) might fare against another. Attaching probabilities to injury, survival, and victory, George discovered a fascinating result: Extended over four or five rutting seasons per generation and a hundred generations or so, limited combat strategies proved successful and should evolve. One obvious way to do this would be to grow ornate antlers: Since locking heads with such appendages is clearly less deadly than ramming one or two powerful sharp horns to the body, antlers would act as the biological analogy to a boxer pulling punches.
But wouldn’t a deer with malicious intent and a sharp set of forward-pointing horns always stand to benefit? This is where the game came in, and the notion of an evolutionary stable strategy:
A sufficient condition for a genetic strategy to be stable against evolutionary perturbation is that no better strategy exists that is possible for the species without taking a major step in intelligence or physical endowment. Hence a fighting strategy can be tested for stability by introducing perturbations in the form of animals with deviant behaviour, and determining whether selection will automatically act against such animals.20
When George did this, he discovered that antlers were the winners, and besides that they entailed some simple rules: First, an animal should avoid battle with a stronger animal. Second, it should be aggressive against a weaker animal. And third, when fighting an equal opponent, it should try an occasional “probe”—an escalation of combat meant to judge the adversary’s reaction. Most important of all, however, was the principle of “getting even.”21
It was an unbeatable strategy. An animal deficient in retaliatory behavior would in iterated encounters lose to it, but so would a third animal with a reduced tendency to deescalate when the score is even, and a fourth with a reduced tendency to probe. Most important of all, it turned on the fundamental game-theoretic rule: One’s best strategy always depended on what the other player was doing. It would be to the advantage of an animal possessing a territory, for example, having more to lose, to fight longer if a challenger is likely to quit earlier; conversely, it would be to the territory seeker’s advantage to quit earlier (and occasionally perform a probe) if the territory possessor was likely to fight to the death. Of course it was an oversimplification: Nature might hold the possibility of a lightning-quick fatal blow, or more than two categories of aggressive behavior might be in practice. Still, in a species that did not form coalitions, the basic strategy couldn’t be bested. It was the very same strategy, George explained, that characterizes human “two-person game” conflict “at all levels from kindergarten children to nations.”22
Pushed to its logical end, the limited-combat model ultimately resulted in the sublimation of all-out battle into the harmless domain of symbolic threat at a distance. For even in species that could discern two distinct levels of physical combat, such as locking antlers versus attacking the body, not fighting at all would always be safer than fighting gently. Of course, everything depended on the ability to discern the character of your opponent: An evolutionary arms race had been put in place between signals for strength (and “wildness” and “unpredictability”) and the ability to judge their honesty. Still, the greater the variation in antlers in a population of males, the greater the chance that fighting will be avoided: A glance from afar (perhaps aided by some roaring and bellowing) would suffice to exclude most of the combat.
The flip side of kin selection, he had begun to write to Hamilton before learning that he was off in the jungle, was malevolence toward nonrelatives—a less-than-encouraging thought. But combat, too, was a Janus-like construction, and its flip side was the more hopeful promise of altruism. Kin selection could account for parental care and, perhaps, when the mechanisms responsible for discriminating degree of relationship were faulty, for “good deeds” to strangers. But George found it implausible that it could account for all cases in nature.
The literature he was reading was now beginning to finally settle in his head. George C. Williams, he now discovered, had made a suggestion on the matter in his 1966 book Adaptation and Natural Selection: Animals that live in stable social groups and that are intelligent enough to form personal friendships and animosities beyond the limits of family could evolve a system of cooperative behavior. But reciprocity, George now saw, actually demanded much less: In a species where cooperative behavior is important, the logic of games would suffice to ensure cooperation. There was really no need for the ability to form friendships and hates; the trick, rather, was for non-cooperative behavior to be retaliated against.
African hunting dogs were an example: Occasionally, it had been observed, a pack member is “mobbed,” tumbled and rolled to the ground by the multitude. To George this seemed like the perfect punishment (and background threat) to ensure the remarkable cooperative behavior the dogs usually exhibit as a group. The logic was simple: Since an individual would increase in fitness both by helping others and thereby avoiding attack, and by attacking deviants enough to cause them to help him, both the tendency to cooperate and the tendency to attack those who did not cooperate would be selected for in evolution. Policing and punishment were necessary requirements for cooperation.23
It was not only an original application of game theory to animal behavior; it was a startling reflection. George had yet to figure out the evolutionary origins of the human family, fatherhood, and love, but these game-theoretic evolutionary asides were a beginning. Tidying up the rather long paper, “Antlers, Intraspecific Combat, and Altruism,” he sent it off to Nature in August 1968.
That very week he got an address from Imperial College for Hamilton’s whereabouts in Brazil and decided to send his belated reply. He’d been positively surprised to learn that the prisoner’s dilemma had an application to genetics, Thank you. Now, though, he was working on “a more transparent (though less rigorous) derivation” of the 1964 kin-selection math. When the time came would Hamilton mind checking it? His approval would obviously be valuable.24
Shortly afterward George moved into a flat on the corner of Little Titchfield Street and Great Titchfield Street, just a five-minute walk north of Oxford Circus.
The neighborhood had the feel of a Sherlock Holmes locale. There was the butcher shop just below, owned by a German Jew, and Frank’s Coffee House serving espresso across the way. Down the street on the corner of Mortimer and Great Portland was the local pub, the George, established in 1799 and still sporting its alabaster ceiling lamps, creaking wooden floors, and regulars slouched over ales and half-true yarns. Great Titchfield housed the unwealthy but comfortable—physicians, solicitors, journalists and the occasional eccentric bachelorette writer. It was a narrow and sleepy road flanked by red-and-brown four-story white-windowsill-painted Victorians, strangely providing the illusion of colluding to crowd out the sky at their crowns. Just a hundred yards to the west, Regent Street ran majestically north up to All Souls Church in Langham Place, before curling around the massive white stone BBC Broadcasting House into broad Portland Place with its Jaguars and Rolls-Royces and posh Royal Institutes of Physics and British Architects. It was a far cry from New York City’s Greenwich Village.
Tucked away behind Regent Street, the flat on Little Titchfield was a spacious three-bedroom on the second floor of a landmark four-story redbrick with an attic and black thatched roof. George would be paying the last two of a seven-year lease that had been made during a down market.25 It was a find.
Still, as peaceful as the environs were, there was a distinct but unexplained feeling he simply could not shake off. Whether walking home from Oxford Circus on the main, winding through a narrow back alley, or sipping a coffee at Frank’s, the ever-present stone spire of All Souls was watching him, forbidding and portentous, like a hawk its unsuspecting prey.
Meanwhile, sweating beneath the August sun at the Royal Society/Royal Geographical Society Expedition Base Camp in Mato Grosso, Hamilton sat down to pen his reply. George was a faceless correspondent, but Bill always tried to get back to those who wrote to him. Besides, he was one of the few who seemed excited by the notion of the genetic origins of altruism. Sure, he’d be very interested in the intended paper, but if George owned only a single copy he shouldn’t dare send it to Brazil. The post was very unreliable, but he could try a relatively safe address at their next stop in Belén. Otherwise, he and Christine and Romilda and Godofredo would be back in England toward December or January. Posting the letter, he returned to his wasps and soon forgot about George.26
Back in England, with the chilly winds of fall blowing, George hunkered down in the libraries. The idea of kin selection just wouldn’t let go of his mind. Even in the terms of his own mathematics, could Hamilton really be right: “altruistic” genes able to spread only via family? If that was true, would the opposite of altruism—malevolence and war—be the fate of the unrelated? The bleakness of it depressed him.
He began to wonder: Was relatedness really the sine qua non? What if shared genes for altruism sufficed? Clearly relatedness could be one way to share such genes, but it needn’t be the only way. In that case Hamilton’s rule would be just an instance of a wider phenomenon. This had been the essence of the question about genes recognizing themselves in other bodies that he had written to him in early March. If altruists could somehow find one another, they needn’t necessarily be related to help propagate their kind.27
He thought it through carefully. The problem was one of tracking the change in a character over time: What was the most transparent way to do this? Say there is a group of ten people with different heights, and a second group is formed, with the same number of people but a different sample of heights. To do this you are allowed to take only the heights that existed in the first group, but in a different proportion. Say the average height of the first group is 5.5 feet. How best to predict the average height of the second group? The answer was intuitively simple: The average height of the new group would be determined by the relationship between the height of each individual and the number of “copies” made of that individual in the second group, divided by the average number of copies. Scientifically speaking, that relationship was called a “covariance.” So if half of the members of the first group are 5 feet tall and half are 6 feet tall, but the new group contains many more 6 footers than 5 footers, the new population will now have an average height much closer to 6 feet. A covariance equation
captures this relationship by explaining how the number of copies made (w) of the different heights (z) determine the average height of the new group ().
This was a general-selection equation: It would hold true for everything from a child choosing radio channels to the earth preserving fossils to the culling of chemical crystals in far-off galaxies. But it could also be applied to biological traits like baldness and strength and crooked teeth, and, most profitably, to the evolution of social behaviors like altruism. All one needed to do was have z stand for the trait and w for its fitness (“copies” of traits simply mean their fitness), and, like a rabbit pulled out of a conjurer’s hat, the covariance equation told you how it would evolve from one generation to the next. George hadn’t done all the work yet, but already saw that his was a more abstract approach than using coefficients of kinship and could be made to work just the same: The spread of altruism could be tracked via statistical covariance of the character with fitness rather than calculations of the pathways of relatedness. Hamilton’s rB > C notwithstanding, altruism depended on association, not family.28
The reason was immediately clear to George: Natural selection is indifferent to why individuals end up together in groups; whether it’s due to common descent, or similarity in traits, or any other pretext doesn’t matter. On the other hand, since covariance could be made to treat relatedness as a statistical association rather than a measure of common ancestry, relatedness could actually be negative. What this meant mathematically was that while under conditions of a particular association altruism could evolve, under the conditions of another association spite could evolve: Everything depended on the environment. Spitefulness wasn’t just the selfish harming of others to help oneself; it was doing harm to oneself in order to harm one’s enemy even more. Explaining its evolution was therefore a similar problem to explaining the evolution of altruism: Both behaviors reduced fitness but existed nonetheless. It was a possibility Hamilton had entirely overlooked.
George pondered the larger meanings. Was there really nothing special about altruism? In evolutionary terms only a thin blue line seemed to separate it from spite. What determined whether a living being should act kindly or with malice had nothing to do with an “essence” or “inner core”—both, after all, resided within us. Instead, if the surrounding creatures were similar altruism could evolve; if they were different, spite was the solution. Pure unadulterated goodness was a fiction.
It was a shocking thought. And yet strangely, on further reflection, it was also laden with hope. For the adaptive success of altruism depended on the social environment, on society. Short of some unsullied divine morality, goodness could flourish if it was recognized as important. Institutionalize cooperation and you kill competition; valorize self-interest and you penalize altruism. Virtue was already within us but needed to be helped along. Perhaps Skinner held a piece of the truth after all: Create the right conditions and goodness would see the light.
There was still no word from Nature about the antlers paper, but George was optimistic. Most important now was this new selection math. Finally he’d been sticking to one problem and not jumping around as he’d always done. “I think this work I’m doing,” he wrote to Alice, emphasizing the adjective, “is really going to lead to something important.”29
Then, on September 24, he relayed the news:
Dear Mother,
Something wonderful and totally unexpected happened to me an hour or so ago. I have been working on a paper on mathematical genetics and evolution, and I obtained a mathematical result that looked very interesting, but it was so simple that I felt sure someone must have discovered it before. So this morning I went to talk to a Professor Smith, an expert on mathematical genetics in the Department of Human Genetics in University College of the University of London. He looked at my result and said it was interesting, very pretty, and he had never seen anything like it before.30
“He liked it so much that he took me to meet the department chair,” he carried on in an excited letter to Annamarie. “90 minutes later,” he continued to a friend, “I walked out with a room assigned to me, with keys, plus request for curriculum vitae so that they could make it official about giving me an honorary appointment.”31
A complete unknown walking off the street into the chair’s office and being given keys to a room of his own in arguably the world’s greatest department of human genetics in a matter of minutes? It was the miracle George Price had been waiting for.
Tucked away on little Stephenson Way east of Euston Station, the Galton Laboratory at UCL was a storied home. Great names had been attached to it—Karl Pearson, R. A. Fisher, J. B. S. Haldane, Lionel Penrose—and now Harry Harris at the helm. “Like the chambers and corridors of some vast battleship,” an observer remarked, “its rooms often seem to be below surface even if they are not. Its parquet and paneling are easily overlooked: its underlying grandeur is subordinated to the practical demands of intellectual inquiry.”32
Cedric Austin Bardell Smith, Hamilton’s old boss, was the Weldon Professor of Biometry into whose office George had walked. A Leicester-born Quaker five years George’s senior, CABS was known for his gentle heart and mathematician’s quirky sense of humor. What did Jesus mean when he said, “Heaven equals ax2 + bx + c”? was an example (answer: It’s a parabola); another was the invention of a new system of arithmetic based on counting from one to five and replacing all numbers greater than that with the same number subtracted by ten and printed upside down. As a student at Cambridge he and three equally off beat friends formed the Trinity College Mathematical Society, publishing solutions to arcane problems under the pseudonym Blanche Descartes, a mythical Frenchwoman still referred to in the mathematical literature.33
One example was the problem of whether it is possible to cut a square into smaller squares each of which is different. The solution gave birth to the “square squared,” a notion that proved highly useful in the design of electrical networks. Another example was the counterfeit coin problem: If you have twelve pennies, one of which is counterfeit and differs in that it is slightly heavier, and are given a pair of balance scales—what is the smallest number of weighings that will pick out the false coin? Cedric’s solution ended up pioneering the field of search theory, a branch of mathematics commonly used in computing, economics, and in locating airplane crashes and lost mountaineers. (The answer to the problem is 3.) Most of all, though, Cedric Smith had been a protégé of J. B. S. Haldane, inventing powerful methods to map genes on chromosomes. In fact he had succeeded him. He was one of the world’s leading biostatisticians.34
Meanwhile the skeletons of George’s past continued to haunt him. He had left his wife, abandoned his daughters, been a lousy son to his aging mother. His behavior was self-destructive, people said, and deep inside him he knew it was true. He was still “daydreaming about torturing Ferguson.” Back in America, Julia had come into her inheritance and could take care of the kids now. He was essential to no one; if he died not a soul in the world would be the worse for it. The UCL appointment was flattering but wouldn’t pay the bills. Unless something extraordinary happened he planned to kill himself, he wrote to Annamarie, “since it isn’t worth the bother of working just to stay alive.”35
And yet…
Family, strangers, altruism, spite—the ideas swam in his head like drunken piranhas. To tame them he’d need to turn to science. In a way, he knew, they were his lifelines. Under the positively impressed, somewhat flabbergasted gaze of CABS he hunkered down once again and went to work.
His goal was clear: to fathom the mystery of family. Mate choice, fatherhood, individual interest versus common good—these were the issues he would tackle. It was to be a clean affair, and perfectly rational, nothing like the mess he had made of his own life. Developing mathematical tools for making evolutionary inferences would be the only way “to protect against biasing effects of emotional prejudice.” Besides, quoting Haldane, with whose work he now began to become familiar, “an ounce of algebra is worth a ton of verbal argument.”36
In a direct translation of the optimization work he had done for IBM on the “register problem,” he set out to model human behavior. An “optimal” behavioral strategy was one that would maximize the frequency of an individual’s genes in the next generations. Just as Ardrey and Morris had done, the method would be to consider a problem facing tribes of twenty to fifty hominids in the Middle and Upper Pleistocene, imagine a number of alternative behavioral strategies that might serve as solutions to the problem, and then to compare them with present behavior. Under the assumption that our ancestors were very likely to have developed genetically optimal behavior and to have maintained it for a long time—after all, Homo sapiens was a highly successful species—the strategy most similar to observed behavior today would likely have been the one that had evolved.
He started with basics. How, for example, did our ancestors allocate food? One optimal solution could have been complete sharing and cooperation: promiscuous, noncompetitive mating, cooperative rearing of the young with little or no recognition of individual motherhood and fatherhood, and retaliation against anyone out for himself. Just as with the antler model, an individual would increase his fitness by cooperating with others and thereby avoiding punishment, and by helping to punish others deficient in cooperation and thereby causing them to cooperate. It would have been a veritable Stone Age Plato’s Republic.
But there was an alternative. What if the tribe chose cooperation in hunting by adult males, but individual and family action in all other areas? Hunting spoils would first be divided among the males, who would then distribute their share to women and children as a matter of personal choice. Such a system, George quickly saw, would favor monogamy, or at least something close to it. The reason was that if a man tended to keep the meat to himself when food was scarce so that his “wife” and children suffered severely while he ate comfortably, he would, on average, leave fewer descendants. Genes correlated with such behavior, therefore, would soon diminish in the tribe, and the behavior become less common. On the other hand, if a man was a wonderful provider and yet tended to swap wives every few years, most of the time he’d be providing food for the children of other men while neglecting his own older off spring; therefore, since gene frequency is a ratio rather than an absolute amount, the better he was at providing, the more effective he’d be in decreasing the frequency of his own genes in the group.37
True, there existed sexually promiscuous societies that deviated substantially from monogamy. But considering the enormous changes in living conditions that had occurred over the last twenty thousand years, it was remarkable how much the vast majority of humanity seemed to behave in rough accordance with the family model. Hypothesis 2 was a better bet than hypothesis 1.
Family, then, had developed under selective pressures related to food distribution at a time in human evolution when hunting by all-male bands became important—perhaps when hominids came down from the trees and began walking the savannas. Amazingly, exalted “fatherhood” might have been an optimal solution to the mundane challenge of securing daily grub. Even the heights of love were just an invention to oil optimality. After all, George wrote to an instrument-maker friend in the States from the days when he was thinking of building Skinner his Teaching Machine, love couldn’t be an automatic consequence of “reinforcement” since it doesn’t necessarily bring happiness. Something more powerful, like genetic evolution, had to be responsible.38
But this was all conjecture. To rise above it George would have to turn to math. Math would help make sense of mate choice and sexual selection, of nepotism and spite, of reciprocity and cooperation, of the interaction of cultural and genetic inheritance. Most of all, though, it might help solve the ultimate riddle: Where had evolution placed its eggs—in the individual or the group? In the gene or the family? Whose interest was it really trying to optimize?
With these thoughts in mind, he took another look at his equation.
It was the beginning of March 1969. Back in America, Kathleen and her new husband, Ronnie, were expecting a baby, and Alice’s health was deteriorating. Clots in two toes had led to gangrene, Edison reported, and she was going to have to have her left leg amputated above the knee that week. The antlers paper had been provisionally accepted by Nature in February on the condition that it be substantially shortened. George was excited, but there was no time to celebrate. Once again the surgeons were having their way; he’d need to fly back immediately to see his mother for the last time.39
When he arrived at Midtown Hospital two days later, he found Alice in bed. The amputation had been a success but all was not well. “What happened in school today,” she asked, taking his hand and looking up at him sweetly. “Did you wear your shoes…. Did you drink your warm milk?”40
As Alice declined, Kathleen delivered a baby boy in California, Dominique. She had no idea that her father was in America. Fear of Julia causing trouble over arrears in his support payments had overcome any parental, and grandparental, sentimentality. He was staying at Alice’s home on West Ninety-third Street, going through all the old papers and photographs and closing it down. If she recovered, Alice would be going to the DeWitt Nursing Home. Meanwhile, George was selling furniture and getting rid of all her cats. Above all, he was battling Miss McCartney, the intransigent roomer, a seventy-five-year-old, two-hundred-pound, alcoholic former legal secretary, a “creature from a nightmare” who knew all tricks of the law and was unwilling to leave the apartment. Where, for goodness sake, had the days of the Japanese gentlemen gone?41
George had started the eviction process but was losing the battle. Short on cash, he had written to Al; Ludwig Luft, the instrument maker; and his elderly aunt Ethel in Michigan asking for loans. In his quirky way he even wrote to the president of Air Products & Chemical Corporation, based in Allentown, Pennsylvania, a man who in 1955 had contributed money to the University of Minnesota for George’s research on ESP. To Bentley Glass, geneticist and president of the American Association for the Advancement of Science, he sent a fifty-two-page mathematical treatise on selection, asking whether Glass might help secure a fellowship for him, something, say, like a Guggenheim. None had replied yet, except Luft with $200. Edison had generously paid for George’s airfare and expenses, but bitter over little help from him at the apartment, George was depressed and exhausted.42
To escape Miss McCartney he’d take the subway downtown to the Forty-second Street Public Library in the afternoons. He had failed to interest any magazines in articles but got $275 for helping to write the master’s thesis in business administration of the uncle of a cute Yeshiva University grad student he’d met in the library. Sandy was more than twenty years his junior; going out with her made him feel young again. However wonderful the relationship, though, self-destructiveness, as usual, proved more comfortable a companion. “I am careful to keep my hate alive,” he wrote to Tatiana, “since to let it abate would be giving in to the evilness of Ferguson…. He has beaten me physically but as long as I hate him and seek revenge, he has not beaten me mentally.”43
Then, in mid-April, a third paper caught his eye.
Population growth, the biologist Garrett Hardin argued in “The Tragedy of the Commons” in Science, was a “no technical solution problem.”44 Like winning a game of tic-tac-toe against a competent opponent, or gaining more security in the Cold War by stockpiling weapons, maximizing population growth in a finite world was a technical impossibility. Malthus had been right, Adam Smith and his Chicago School followers mistaken. Limited resources render the Invisible Hand a farce; far from bringing about a collective paradise, individual interest will hasten the ruin of all. Borrowing a metaphor printed in a little-known pamphlet by an amateur mathematician in 1833,45 Hardin explained:
Picture a pasture open to all. It is to be expected that each herdsman will try to keep as many cattle as possible on the commons. Such an arrangement may work reasonably satisfactorily for centuries because tribal wars, poaching, and disease keep the numbers of both man and beast well below the carrying capacity of the land. Finally, however, comes the day of reckoning, that is, the day when the long-desired goal of social stability becomes a reality. At this point, the inherent logic of the commons remorselessly generates tragedy.46
The reason was because each and every herdsman asking himself, What is the utility to me of adding one more animal to my herd? would answer in the same way: Since the benefit would all accrue to him while the cost (of depleting the commons) would be shared by everyone, adding one more animal would always be the thing to do. And another, and another. “Therein is the tragedy,” Hardin bemoaned. “Each man is locked into a system that compels him to increase his herd without limit—in a world that is limited.”
The ultimate result would be the destruction of the commons. Whether it was the use of national parks, radio frequencies, parking, fishing, foresting, or pollution, there was a true conflict between personal interest and the common good. John von Neumann and Oskar Morgenstern had already shown that maximizing for two variables is a mathematical impossibility; if the tragedy of the commons was going to be solved, nothing but “a fundamental extension in morality” would suffice.
For Hardin, a hardened realist, an appeal to conscience wouldn’t work, though; it was “mutual coercion mutually agreed upon” that was humanity’s hope for deliverance. The trick, far from expecting all men suddenly to become angels, was to devise clever mechanisms of regulation that, as far as possible, would allay the conflict between the common good and the pursuit of personal gain. In a way it was Skinner all over again. Freedom, the Universal Declaration of Human Rights notwithstanding, could not always be just a matter of personal choice. At times, as Hegel had realized, it amounted to nothing more than the “recognition of necessity.”
Sitting in the New York Public Library, fretting over his return uptown to the “nightmare” Miss McCartney, George saw immediately how the tragedy of the commons applied to evolution. After all, in nature there was also often a conflict between the good of the group and the individual. And yet, as far as he could tell, group selection was dead: Hamilton, Maynard Smith, and Williams had seen to its demise.
George decided to keep a more open mind. For group selection to work there needed to be differences between groups in a population. Evolutionists had rejected such a possibility based on their rejection of Sewall Wright’s 1945 model; migration between groups would swamp any differences created by random drift. But Wright himself, George had learned in correspondence, now saw his own model as a gross simplification; from his perspective its rejection was neither here nor there with respect to group selection.47
Group selection was theoretically possible; this much even Maynard Smith had willingly allowed. But it could be more than this, possibly a reality. In fact, Hamilton had suggested a perfect example of group selection in his paper on extraordinary departures from Fisher’s 1:1 sex ratio, though no one seemed to notice, including Hamilton himself. Mammals, too, seemed to challenge the wisdom of the day. While both possessed well-developed social dominance systems, neither chimpanzees nor gorillas, for example, exhibited competition between males for mates. Still more puzzling were male wolves: The small amount of evidence available suggested that there is an inverse relation between dominance and mating success. True, Wynne-Edwards had been consigned to the back pages of history, but such behaviors were difficult to square purely on individual selection.48
When it came to the evolution of man, it seemed obvious to George that group selection must have played a role. Early humans had lived in groups, and cultural inheritance could have gone a long way in preserving the kinds of genetic behavioral differences that would otherwise be swamped by migration.
Huxley, Kropotkin, Allee, Wynne-Edwards, Emerson, Fisher, Wright, JBS, Maynard Smith—he read them all and more. Every one was occupied with the question of the unit of selection and every one seemed to have an answer. Still, was it conceivable that each held a portion of the truth, that none was entirely right but none entirely wrong, either? Could the same kinds of economic mechanisms Hardin argued were necessary to square the individual and common good exist, biologically, in nature? Could it be, in other words, as Darwin had noticed when contemplating the ants, that selection worked on different levels simultaneously?
At the end of April he said his good-byes to Alice, arranged for Miss McCartney’s eviction, closed up the old apartment, and got on a plane. Back at UCL, Cedric Smith was pushing him to complete a grant proposal to the Science Research Council. Classical theory, CABS wrote in his report, assumed that each individual possesses a “fitness” independent of the “fitnesses” of others, and that by analyzing the situation mathematically, the course of the evolution of a population can be predicted. This was a good approximation of reality in some situations, as when an inherited disease shortens life, but where the interaction between individuals plays an important role in determining their fate it simply wasn’t good enough. Sexual selection, parental care, formation of families and communities: All were situations in which conflict and cooperation were paramount. Interaction, not singularity, was the name of the game, and few besides Fisher and Hamilton had ever played it. “Dr. Price has come to the subject comparatively recently,” Smith wrote almost apologetically, adding, “I have however been greatly impressed by his ability.”49
For George, meanwhile, little had changed. “I continue to have the plan of limiting my life span to about 50 years,” he wrote to Tatiana.50 Soon after, the news came that the SRC had awarded him a three-year grant effective July 1, 1969. Walking home from UCL to the flat on Little Titchfield, he eyed the spire at All Souls. The only passion that remained in him was to crack the mystery of the evolution of family—that and exacting revenge on Ferguson.
A few days later Alice died peacefully in New York.
Back in February, before leaving for New York, George heard a talk delivered at the Royal Society of Medicine by a psychiatrist from Maudsley Hospital named John Price. “The other Price” as he became known, had been interested, too, in ritualized animal combat: If there was no physical pain or incapacity, what made animals yield to the winner? Price’s idea was that ritual yielding is subserved by mental incapacity and mental pain, and that human depression and anxiety—both painful and incapacitating—might have evolved from it. The notion was attractive to a clinical psychiatrist: It suggested a wealth of animal models for the study of human neurosis as well as a battery of new ideas for prophylaxis and treatment.51
Most important to George, though, was the gamelike logic behind the claim. Why, in fact, should there be any variation in yielding behavior? In terms of the group the answer was obvious: The greater the variation of yielding tendency in the population, the greater the chances that any two contestants are unevenly matched, and the shorter the duration of battles. If selection between groups had been important in evolution, groups with shorter spats would have surely done better than those with costly, protracted encounters.
But variation in yielding behavior could also favor the individual, as “the other Price” explained:
The disadvantage of being a yielder is counterbalanced by the likely mortality when two non-yielders meet each other. Thus it is advantageous to be a yielder when everyone else is a non-yielder, and to be a non-yielder when everyone else is a yielder. This dependence of the advantage of one’s phenotype on the phenotypes of the rest of the population…tends towards the maintenance of variation in the population.52
It was precisely the same notion George had come up with in his paper on antlers, and it hinged on the logic of games. Hardin had shown that there was often conflict between individual interest and the common good, and von Neumann that you couldn’t maximize simultaneously for two variables. And yet even here, where the individual interest and common good seemed to correspond, George saw no reason why natural selection couldn’t be working on both at the same time. An “outsider” untrained in evolutionary theory, he really had no reason to choose sides: Why limit the scope of Darwin’s theory? The only relevant question, it seemed to him, was not whether selection was working on the individual or the group, but how, in each and every case, to tell which force was stronger.
Once more he turned to his equation. Covariance was a most simple relationship, a mathematical tautology. To make it even better, George now saw, he’d need to include a further component: something called “transmission bias.” If a trait moved from a “mother” population to a derived “daughter” population or, in evolutionary terms, from generation to generation, it was important to know not only if it helped to increase fitness but also what the chances were for it being inherited. If the trait was genetic, for instance, it would be important to know whether it had undergone any kind of mutation or, equally important, whether the gene somehow biased the system so as to pass itself on more frequently than would be expected. And so, to get the equation just right, George added a second term
where E(wz) is a measure of the extent to which the trait, z, will be passed on faithfully. Usually parents pass on their genes to children at random, meaning that genes don’t affect which particular sperm will fertilize the egg. Since it almost always equaled zero, the transmission term could therefore usually be safely ignored. But now his equation was formally complete: Given a trait, z, its fitness, and the likelihood of its transmission, it could tell you precisely how it would evolve from one generation to the next.
The equation partitioned trait change in evolution into selection (Cov) and transmission (E). This was valuable enough,53 except that the new term did much more. With a few simple substitutions it showed that selection could work at two levels simultaneously; in fact it could even partition them to see how much each contributed to the overall change. Instead of defining the two terms of the equation as the selection and transmission terms, corresponding to the individual and the genes in the sperm and egg respectively, they could be bumped up one notch in the rung and redefined as relating to the individual and the group. The key was for the far right-hand side part of the equation to be treated just like the left-hand side of the equation, only at a lower level.54
This was enormously useful. Imagine a group of people who only know how to be altruistic to one another, and have never heard of selfishness. Imagine a second group whose members never heard of altruism but rather only know that each has to be out for himself. Clearly the first group would function better as a society, for it would revel in cooperation, whereas in the second everyone would be poking one another’s eyes out. But what would happen if the groups were not entirely pure? An altruist would be easy fodder in the selfish group, whereas an egoist would quickly hoodwink all the members of the altruistic group. And so while the altruistic group is fitter than the selfish group, selfish individuals are fitter than altruists within each group. The question was, If two such groups live side by side, which trait will evolution select—altruism or egoism? Which is stronger—the interest of the group or the interest of the individual? The covariance equation could tell you the answer.
Without entirely meaning to, George had written an equation that had the power to do what generations since Darwin had failed to: watch natural selection work in all its glory at different levels at the very same time. In fact, since it was infinitely expansible, all the levels of life could be included: gene, cell, individual, family, group, species, even lineage. Like a giant eye perusing creation, selection could see everything; all one needed to do was to choose which two levels to compare. Finally, after all the evolutionists who came before George, not to mention Hardin’s “Tragedy of the Commons,” the equation could specify the exact conditions under which the good of the group would upstage the good of the individual. Crucially, contra Hamilton’s kin-selection model, it needn’t write off goodness as merely apparent: When selection worked more strongly between groups than within them, a genuine altruism could evolve.
Staring at his own creation, unbelieving, George thought of it as a “miracle.”55
Hamilton had arrived back from Brazil with Christine, Romilda, and Godofredo in January 1969, and was invited in May to give a keynote address at the “Man and Beast” meeting at the Smithsonian Institution in Washington, DC. The conference had been organized with great hype and expense to impress on politicians and the public that biology and evolution were relevant to man, but the bushy-browed loner brought with him more than they had bargained for. Xenophobia, Hamilton stated—even relishing cruelty to others—was selected for in the evolution of man, since altruistic groups must expand at the expense of other groups and to do this they need to fight them. Reliance on the instincts of a supposed “noble savage” was no answer to the prisoner’s dilemma or to Malthus: What produces altruism and kindness at one level only serves to produce hatred and violence at the other. Alas, group selection doesn’t exorcise the harsher aspects of natural selection; actually it leads to fascism.56
The audience was shocked. At the aftertalk cocktail party a senator’s wife pinned Hamilton with her “chin and fierce eyes.” Could his theory help reduce crime in America’s inner cities? she asked, desperate to eke out a measure of solace. Hamilton himself was deeply troubled by the thought: If not in human nature, where else could trust and hope in a peaceful and creative future be placed? And yet only honesty about the manner, he determined, stood the faintest chance of taming “the beast within.”57
It was a terrible irony to come to terms with: With biology at the helm, goodness could be bought only at the price of cruelty. Worst of all, this tragic truth would be most pronounced in man; in all other creatures group selection was such an ill-defined abstraction, Hamilton thought, that it could be safely omitted from the evolutionist’s tool-kit.58 The reason was that there was simply no plausible mechanism, like cultural inheritance, that would allow for it. Only in humans could the force of culture work to counteract selection at the genetic and individual levels; in the process it would allow selection to work at the level of the group. When it came to all other creatures, Hamilton remained a bitter enemy of the old notion of the greater good.
Altruism entailing malevolence had been precisely what George had written to him about a year ago. Hamilton had forgotten about it. But having worked out more of his equation, George was now ready to write to him again. “I must be one of the world’s worst correspondents,” his letter began, a year of silence having lapsed since Hamilton wrote his sweaty reply from Mato Grosso. Then he went on to retell the entire story of trying to rederive Hamilton’s kin-selection math, coming up with the covariance equation, going into Cedric Smith’s office, getting the keys and honorarium at UCL. Clearly, alongside altruism, spite was a possibility: What kin selection will do is increase the frequency of a gene that causes animals to give greater benefit to near relatives, but this always meant that lesser relatives had to be relatively harmed. Hamilton thought that kin selection could cause individuals to act altruistically to the group as a whole, but this was an ideal miscalculation. It was an oversight he would obviously need to fix. “But I did want,” George wrote, “in view of your friendly correspondence, because I respected your work, and because everyone makes a mistake now and then—to publish in a way that would not embarrass you.” Perhaps the best way, then, would be simply for Hamilton to publish his own correction. In any event George would be glad to speak with him on the phone.59
When Hamilton called the next day, he found the voice on the other end strange, rather guarded, “squeaky and condescending.” His covariance equation, George said, was “surprising to me too—quite a miracle,” really. But most surprising to Hamilton was what George had to say next, following a rather awkward silence: “Have you seen how my formula works for group selection?” “I told him, of course, no,” Hamilton later remembered, “and may have added something like: ‘So you actually believe in that do you?’”60
After the phone conversation, each man returned to his own world. Hamilton was adjusting to family life and the two new adopted kids, as well as figuring out the outlines of a new theory of the “geometry of the selfish herd.” George, for his part, had one more proof to complete the equation, and was using the FORMAC computers at UCL to help with the algebraic expressions. “I think it will be considered a very important piece of work,” he wrote to his elderly aunt Ethel in Hiawatha, Michigan. “I wish mother might have lived to see it.”61
October was the driest and warmest England had seen in centuries. Over the summer George had been working on a long paper, an ambitious attempt at a general theory of selection. Now, though, he had a change in publication plans. On November 11 he sent off a short letter to the editor of Nature, barely longer than a page and, reflecting his independent path, with not a single reference note. In it he derived his equation and explained how covariance could be applied to problems in genetic evolution, without dwelling on any in particular. It was a “preliminary communication,” he wrote to Annamarie, just a tool that would ultimately allow him to crack the mystery of family.62 A few months later he sent the longer paper to Science.
The rejection arrived in February; “It is too hard to understand,” Nature’s editor, John Maddox, wrote. The letter did little to help George’s mood: He was working as a teaching assistant in a statistics course at the Galton to earn a little extra cash now, and still thinking about possible magazine articles to sell in the United States. Obviously the readers were just “stupid” after all, this was the miraculously simple equation that had earned him his room at UCL. The year 1970 had rolled in, and still no breakthrough.63
The next month, as he walked home to Little Titchfield beneath the ever-present All Souls spire, George discovered in the mailbox that his troubles hadn’t ended there. Science had rejected the longer selection paper, too. It was too abstract, the note said, and besides that brimming with hubris, not obviously applicable to any particular scientific problem. George thought it “vicious…really breathing hatred toward me,” but the rejection, perhaps, wasn’t all that surprising. After all, in capital letters so that no one could miss it, he had stated that he was in search of a general “Mathematical Theory of Selection” analogous to what Claude Shannon had done with the theory of communication. It was quite a claim—especially coming from someone no one had heard of.64
Back in America, Al Somit had become the chairman of the Political Science Department and vice president elect of the State University of New York in Buffalo. He was planning a session at the International Political Science Association meeting that summer in Munich on “Biology and Politics” and wrote to ask his old buddy if he’d like to attend. “Our interests seem to be converging,” he added amid their usual Chicago-day banter. George, for his part, complained that even in London he couldn’t escape the “non-Aryans”: his landlords, Basil and Howard Samuel; the kosher bakery across the street; the kosher restaurant at the corner; Sandy, the Yeshiva University fling who had visited in May; his instrument-making friend Ludwig Luft, who was lending him money; Harry Harris, the chairman of the department at Galton—all were Jews. Al shrugged it off as usual George.65
But not all was as usual. George was feeling the world slowly closing in on him. He contemplated Munich. He contemplated life. Down and out, dejected, he offered to speak about morality being nothing but a “masquerade.”
His search for a miracle, it was patently clear, had ended in glorious failure. His mother was dead. Julia hated him. Edison and he had long drifted apart, but so now were his quickly maturing daughters, living out in California and starting families of their own. He was alone in a foreign country and had no friends. His arm and shoulder were partly paralyzed. His forays into human evolution were incomplete, dependent on a selection mathematics that had been humiliatingly rejected, twice. Swinging London was as much at odds with his grim lifestyle as the search for the origins of family was with his tattered personal affairs. His equation might say otherwise, but if there was any goodness in this world, George Price hadn’t found it.
Excerpts from George Price’s seminal paper in Nature
“Coincidence” Conversion
Munich never materialized, but in May a turn arrived as unexpected as it was welcome. “I am enchanted with your formula,” the usually lugubrious Hamilton had written in a hurried script, barely able to contain his excitement. “I really have a clearer picture of the selection process as a result. In its general form I can see how we might use your formula to investigate “‘group selection.’”1
It was quite an about face for a man who had judged group selection as so “wooly” an abstraction that it could be safely omitted from the tool kit of the evolutionist. Altruistic behavior was disadvantageous within groups; to evolve it would require groups fighting among each other. Kin selection, therefore, could not be an alternative to group selection: Both existed in nature’s plan and needed to be related to each other. Accordingly Hamilton had taken George up on spite, and, in the process, devised a foolproof stratagem. It was a piece of trickery that made him especially proud: He would send his article on spite to Nature, wait for its acceptance, and then write to its editor, Maddox, to say that he would have to withdraw since it was entirely based on the covariance math of George Price, whose paper—in case Maddox forgot—had been rejected by him in February. Hamilton would, of course, be happy for “Selfishness and Spiteful Behaviour in an Evolutionary Model” to appear in Nature but not until the status of Dr. Price’s article was finally resolved. A masterstroke of subterfuge, a coup of cunning and guile, amazingly, it worked. George’s letter to the editor, Nature soon replied, would be published as an article, “Selection and Covariance.”2
Walking home that day from UCL, as usual, George eyed the All Souls spire jutting up above the buildings. It was constructed of seventeen concave sides encircled by twelve Corinthian columns, the capitals Ionic in design, made from Coade stone, and the winged heads of the cherubs based on a design by Michelangelo. Three large clocks beneath the columns counted the minutes and hours with black and golden Hermle spade hands. The spire was a perfect cone, as sharp as it seemed foreboding, fearless in the way it pierced the overcast sky. As he turned from narrow Riding House Street into Little Titchfield, George began wondering about his luck, and, in particular, about coincidences.
Later he would write that the “coincidences” that forced him to convert were on the order of 1/1030, odds so fleetingly miniscule that he simply had no choice but to “give in and admit that God existed.”3 “About the beginning of June,” he wrote to his brother, Edison, in the fall, trying to explain,
I happened to notice one surprising coincidence in my life, and this started me searching back through my calendar books and letters and other material, and noticing a long succession of other improbabilities, until the improbability level became astronomical. I listed a long series of independent events having improbabilities of the order of 1/100 or 1/1000, that fitted together into a meaningful pattern, and when I multiplied these together the product was something like i over i followed by twenty or thirty zeros.4
What had been the initial “surprising coincidence”? It was bizarre and absurd, maniacal and eerie. But it had George entirely transfixed.
Back at Christmas, Bob and Margarite Sheffield, old Price family friends from New York City, had been visiting London with their two daughters, Anne and Sally. Almost immediately, though she was barely eighteen, George took a liking to Anne. Bob wasn’t particularly happy about it, and hinted to George to back off. But Anne was continuing with a friend on a trip through Europe, and after visiting Finland, Sweden, and Germany, wrote to George innocently that she was scheduled to return to London on May 15, this time alone. “Since your visit played a critical role in this,” he wrote to her later, explaining his conversion, “I know that you will be interested in hearing how this came about. Prepare yourself to hear some surprising things, for there are more things in heaven and earth than you, I presume, imagine.”5
This is how it happened: When George first saw Anne over Christmas, he noticed her uncanny similarities to another Anne, the old girlfriend from the Midwest who had come to New York to see him just before his meeting with Emanuel Piore, director of research, on the twenty-third floor of the IBM Building in New York, on July 16, 1957. It was at that fateful meeting that George turned down Piore’s offer to join IBM as a senior researcher, based on the draft of his Design Machine published a few months earlier in Fortune magazine. And it had been on the previous day, the fifteenth, that he met Anne and instead of offering to marry her, told her he’d think about things. When he had wanted to marry her around the time he had contracted polio, Anne had broken off their relationship for another man. Now, still jealous, he figured he could take his time.
Clearly, he came to believe, this had led to his downfall. For had he asked Anne, who was a Roman Catholic, to marry him that day, he would have been focused first and foremost on nailing down a stable job. And had he accepted Piore’s offer, he would never have found himself in the drug-infested predicament in the Village, selling himself short on technical manuals for GE and Sperry-Marine, and trying and failing to write No Easy Way. In fact, had he taken Piore’s offer, he would never have joined IBM on a lower rung, and might never have contracted thyroid cancer. If he hadn’t been sick, he’d never have come under “butcher” Ferguson’s knife, and his life might not have descended into misery.6
July 15, 1957, had been a fateful day, all right, of this he was certain. And so, meeting Anne Sheffield now, thirteen years later, couldn’t just be a “coincidence.” She not only looked just like the earlier Anne, she had the very same name, the very same inflections. It didn’t seem to matter that he was forty-seven and she was eighteen and the daughter of close family friends. He wanted her, he wrote to her, “so very very much.” On everything important to him—choosing to become a chemist, choosing to marry Julia, choosing to go to Ferguson, choosing not to marry the first Anne—he had always taken the wrong path. This time he was determined not to make another mistake.7
Innocent and spooked, Anne left London for home at the end of the week. Convinced that there must be more than just the hand of chance involved, alone again and lovestruck, George remembered a poem by Henry Constable that an old Harvard friend had once sent him. “To live in Hell, and Heaven to behold / To welcome life, and die a living death /…If this be love, if love in this be grounded…” He couldn’t quite remember the rest, and started searching for the poem in his papers. When he couldn’t find it, he ran over to the British Museum Library. Fingering through the index cards, he came upon another Henry Constable, not the sixteenth century poet but a twentieth century theologian and believer in conditional immortality whose titles—Hades: or the Intermediate State of Man; Restitution of All Things; The Duration and the Nature of Future Punishment—sent shivers down his spine. Once again—an identical name and a message!8
Walking back to his flat on Little Titchfield beneath the spire, George contemplated his phone number. It was 580-2399, the last four digits signaling a minute before midnight. Of course 2359 was technically correct, but to him 2399 was meaningful, and that’s what really mattered. Was this another message? Could someone be signaling to him that the clock of doom was about to strike, that only a moment remained to make the right choice in life, finally, once and for all?9
As he looked through his diaries and letters, he saw more and more “coincidences.” Names, numbers, dates—they aligned in such ways that a pattern couldn’t honestly be ruled out. Someone was speaking to him, of this he was sure. “It wasn’t that I wanted to believe,” he later wrote to Anne, “but there wasn’t any alternative.” Finally, forty-seven years old and a lifelong fanatical atheist, he gave in and bowed to the spire. On June 14, George Price walked out of his flat up the stairs and through the warm, honey-colored circular portico of All Souls Church.
All Souls had been designed by John Nash, the favorite architect of King George IV, formerly the Prince Regent, and was consecrated by William Howell, the bishop of London, in 1824. A cartoon from those days depicting Nash impaled on its spire and referring to All Souls as “an extinguisher on a flat candlestick,” made clear that the peculiar combination of Gothic spire and classical rotunda was not at first universally admired. But criticism soon died down. Since 1870, a history of the church explained, “All Souls seems to have been simple in worship and vigorous in missionary effort. Apart from two short periods it has always been evangelical in tradition.”10
By “coincidence” again, George happened to walk in on the one Sunday of the month when services were intended for guests and novices rather than regular parishioners. With a program in hand (they weren’t distributed on other Sundays), he took his seat on a spare wooden pew in the west gallery. In the handsome Spanish mahogany chancel above him, designed by Nash, the organ sang from newly gilded nonspeaking pipes restored after damage incurred in the war. It was a spacious hall, bright and airy. Behind the podium a large Richard Westall Ecce Homo painting of Christ in the hands of his enemies dominated. Reading the words above it, etched in gold in a half circle, George felt as though the whole service might have been planned especially for him: “God So Loved the World He Sacrificed His Only Begotten Son.”
The next day, when he came to inquire about joining the Church of England, he was surprised to find that he had been baptized as an Episcopalian, which meant that he was effectively already a member. Since neither of his parents had had anything to do with Episcopalianism, and since it saved him a whole lot of hassle, this too seemed like another “coincidence.” Going through his records later at home, a £120 covenant for the year in hand, he remembered that while living in Minneapolis, to assuage Julia, he had joined a Unitarian church whose minister was an agnostic and most of the congregation atheists. Now he really knew that nothing had happened by chance, that things had long ago been determined: The date, another “coincidence,” had been June 14, 1955—fifteen years to the day before his first visit to All Souls.11
It was statistical evidence that had forced him to become a Christian, but now that it had happened new meanings soon arose. He had bought a secondhand Revised New Testament that Tuesday, and on Saturday came to listen to a sermon on “Christ on the Mount of Olives.” He began reading his Bible furiously, making notes to himself. In his appointment diary “Scripture Center” and “Buy Book of Common Prayer” appeared side by side with “need guidance” and “Dr. Hawes—thyroid.” In particular, he had begun intense conversations with John Stott, next to whose name in the diary appear the words, “Ask! Ask! Ask!”12 The son of an agnostic Harley Street physician, Stott as a boy at Rugby in 1938 heard a sermon, “What Then Shall I Do with Jesus, Who Is Called the Christ?” and never looked back. With a double First in French and Theology from Cambridge he was appointed curate at All Souls in 1945 and rector in 1950, and quickly rose to become the leader of the Evangelical Church in England.13
George proved an opinionated novice. He was looking for hints in the Bible, a code. Stott told him to take things more slowly, to be less of a literalist.14 George claimed that it was crucial to discover precisely what God wanted of man, and had opinions about Church misinterpretations. Conversations with Stott soon became acrimonious. More than anything now, George was concerned with the question of determinism: How much of fate was up to chance and free will, and how much had already been fixed firmly from above?
It was July 1970, a particularly warm summer. Earlier the previous year, short on cash, George had written to the old Harvard buddy who had sent him the Constable poem, Henry Noel, asking that he return half of a $62.70 shipping bill for furniture he had left in Henry’s New York apartment when he was leaving for England in 1967. Henry had been a handsome, idealistic son of East Andover, New Hampshire, who left Harvard in 1942 to join the American Field Service in India and Italy, winning the Burma Star and Italian Theater Ribbon. But returning to the United States after the war and according to his own account, “heedlessly diving into the welter of contemporary American bourgeois decadence,” he soon had a change of heart. Embarking as a purser on a Los Angeles Tanker Company ship, he sailed to France and voluntarily renounced his U.S. citizenship. “Harvard Alumnus Renounces U.S.,” the Boston Traveler’s shocking headline ran, as did almost every newspaper in America from the Plainfield Courier-News to the Dallas Times-Herald. But Henry had already chosen his path: He was to be a “citizen of the world,” never a national, and moved down to Kassel, Germany, to work as a bricklayer and “familiarize myself with the country and the people.”15
Back in America now, having taken up residence as an alien immigrant admitted on the French immigration quota, Henry Noel was married with two children, a freelance editor of school textbooks working on the side on a book on UFOs as well as an autobiography. “I must say that I never thought of you as a likely convert,” he wrote after hearing George’s news.16 He was delighted. He, too, had had a conversion some years before. In fact, besides himself, George was the only person “in all history, literature, and personal acquaintance” of whom Henry had ever heard who was drawn to Jesus by “the apparent inoperativeness of the laws of probability.” His own experience in 1963 had involved the turning of the clock/thermometer on the Union Square Savings Bank:
I was going to the Grand Central Station from our home on East 11th Street (where you once visited us) and one stage of my morning trip consisted in arriving at Union Square on an Avenue B bus which approached the square along a side street and reached its terminus, where I got out to take another bus just short of Park Avenue South. Every morning I would get out of the Avenue B bus and walk a few steps to the corner, where, in turning it, the first thing I would see would be the big turning clock, right by where I was to take my next bus. It quickly became my habit to check my watch against the turning clock, and to do so the instant I turned the corner and the clock came into view. But of course I could not do this if it was the thermometer side turned toward me in that instant that I turned the corner. It quickly developed that it was far more often the thermometer than the clock…. In the course of months—scores of times—of this refutation of the laws of probability (for surely there was no synchronization possible involving the arrival of the bus, the swinging of the clock, and the time it took me to reach the corner from the bus stop) I became progressively intrigued, then puzzled, then incredulous, then almost appalled.17
Henry’s first son, Jack, had just been born, and he was feeling overwhelmingly grateful. But whom should he be grateful to? When he returned home one evening, flipped a penny that fell on heads nine times consecutively, called the next toss tails, and was right—he gave in and became a Roman Catholic right then and there. His old Harvard friend and George’s Chess Club mate, Lloyd Shapley, now senior mathematician at the RAND Corporation, told Henry that if he had turned the Union Square corner and experienced the same thing, he would naturally have assumed that someone was playing games with him. Alas, Henry thought secretly, Lloyd had mistaken someone for Someone.
George was ecstatic. Could he show Henry’s letter to Christians “as well as heathens I am trying to convert”? Henry’s founding of the New York C. S. Lewis Society was a source of joy as well. Not yet familiar with all the writings of Britain’s highest-profile convert (a hero to many an initiate), George had read Mere Christianity and The Screwtape Letters and borrowed Miracles from the library. In fact, after Henry sent him the contact information of an interested London fan, Kenneth Demain of Forest Gate, George began the business of creating a British chapter, even recruiting Lewis’s own literary executor—his brother. Until a bigger space could be secured, meetings of the newly formed C. S. Lewis Society of Great Britain and Ireland would take place in George’s living room on Little Titchfield Street.18
He was coming into his own as a Christian. He was “only 50 days old” he wrote to Henry, but he knew clearly, if he didn’t mind him saying so, God preferred that Henry concentrate on spreading His Gospel through C. S. Lewis Society activity rather than writing a book about UFOs. And if Henry had yet to succeed in securing the cash needed to move his family to France, obviously it was because God wanted them to stay in New York a little longer. “I am not sure that we can so easily penetrate God’s wishes by merely aligning them against the success or failure of our own pet projects,” Henry replied. “All we really know of His wishes for us is that we should return to Him, knowing Him for our Creator.”19
“How could you say such things?” George replied, indignant.
“You tell me that God was concerned about whether you should flip heads or tails with a penny, and you doubt that God is concerned about whether you produce a UFO book or a C.S. Lewis book!” God was concerned about everything, and he had a plan for everyone. Matthew 28:19, Luke 9:60, Acts 10:42, Timothy 4:2—all made clear that He wanted man to preach the Gospel. Clearly Henry had been chosen to do this via Lewis. What he needed to do was to admit that “Lord” means exactly what it says. In case he didn’t believe him, George wrote, he should go to a higher authority. “Henry, for God’s sake, please ask God.”20
In fact George already understood that God was constantly testing us. “You remember the story of Moses and the burning bush?” he wrote to young Anne Sheffield back in the United States:
It says there (Exodus 3), “And Moses said, ‘I will turn aside and see this great sight, why the bush is not burnt.’ When the LORD saw that he turned aside to see, God called to him out of the bush, ‘Moses, Moses!…’” Now the important point is that the bush that burned but was not consumed was something that Moses took notice of, that “he turned aside to see.” And it was only after God saw that he turned aside to see that God spoke. So Moses, my New York friend, and I each noticed and “turned aside to see” something strange. What we took notice of was quite different because we have different interests. We were each shown the sort of phenomena that we were interested in and that we would take notice of. Henry saw gentle intellectual “games” not because God is that sort but because that is what Henry would notice. And I saw especially coincidences involving girls because that was what I would especially notice. And, also, my coincidences included many involving names and dates because I tend to notice such things.21
It was clear then that Anne had been scheduled to be in London when she was in order to be George’s “burning bush.” Not that everything is predetermined; being able “to turn aside and see,” was, after all, the key to every man and woman’s fate. And yet, George now wrote, “it is obvious to me that I was allowed practically no freedom about the events of late May and early June.” Christianity had been forced on him just as it had on Paul on the road to Damascus.22
His scientific work now assumed an altogether different purpose. Suddenly the fact that not one of the great minds since Darwin had come up with the simple covariance equation but rather he, a complete outsider, had, became illuminated: George had been chosen. He would abandon all thoughts of revenge against Ferguson. “You may later hear of some consequences from my conversion,” he wrote to Anne, “since I evidently was converted in order to accomplish certain work, of which part should become widely known.” Meanwhile, however, he had other duties to tend to. Annamarie and Kathleen and her baby, Dom, were scheduled to arrive on August 16 and planning to stay for a month. George was frantic. He was planning to convert them. If only he could find C. S. Lewis’s “Difficulties in Presenting the Christian Faith to Unbelievers.”23
“Selection and Covariance” was published in Nature on August 1, hardly noticed by anyone. Hamilton, it seemed, was the only person in the world who understood its significance. He’d been sending George drafts of his spite paper to allow him to check the math. Their meeting of minds had been so astoundingly familiar, he thought, that there was almost an “intellectual redundancy” in each other’s presence. Like him George was a loner, Hamilton would later write to Edison; almost immediately he felt toward him “a very great kinship.” Besides his obvious intellect, George’s “rejection of compromise and his dauntless humour” were admirable. He was American (though the most “un-American American” Hamilton had met), well dressed, talkative, and clearly not a nature man. They were entirely different, Bill thought, and yet strangely almost identical.24
In July, Bill invited him over the weekend to the Berkshires, where he was living now with Christine, Romilda, and Godo near his sister Janet and her family.25 Walking through the woods with dogs and children running beside them, stumbling through brambles and brackets, their shoes covered in mud, George told him about his conversion. Clearly George’s soul was not in tune with quotidian human realities. Just like his own it was someplace else, inspired. But how had it ended up with Jesus? Years beforehand, Darwin had gotten a scare when he heard that Alfred Russel Wallace, his codiscoverer of evolution by natural selection, had turned to spiritualism and was now advocating the intervention of extrahuman intelligences in the evolution of man. “I hope you have not murdered too completely your own and my child,” he’d written to him. A nonbeliever, gentle but firm, Bill now tried to grasp the scope of the affair, sending out his own feelers like Darwin before him:
I read your ESP article with great enthusiasm. It is wonderfully clear and very cleverly composed…. No doubt my enthusiasm is partly based on the fact that I am hostile to ESP. Like you I find the phenomenon just too fickle and too “magic like” to fit comfortably into my picture of the world. I hope that your recent change of view about the “supernatural” hasn’t changed the basic attitude you took in that article. Acceptance of ESP and religion seems to me to imply belief in a God who was omnipotent to fool and mislead people as well as being rather cruel, and that is repulsive.26
But George’s conversion was only deepening. In fact, it had been strengthened by an unexpected discovery. Marie Lynch and her family were visiting London from America, and came by Little Titchfield on August 8 to say hello. Marie was the daughter of Caroline Doherety, a devout Irish Catholic who had worked as a maid in the home of the Price’s neighbors in Scarsdale back in the 1920s and remained a close family friend, even becoming godmother to Annamarie and Kathleen. In fact Caroline had been George’s first visitor the day he was born. Religious herself, her daughter Marie was thrilled by his conversion. But what would William Edison Price have thought, she wondered out loud jokingly, in an off hand comment. After all—he was a Jew.27
George was shocked. Could this be true? He wrote frantically to Caroline back in New York and received a positive reply. Mother certainly had succeeded in keeping it a secret! Suddenly a host of memories fell into place: how Alice spoke out against Jews but always added cryptically that there were “some very fine ones” how most of his closest friends in high school were “Hebrews” his anti-Semitic comments at the Chicago Co-Op coupled with his will to live and eat among its friends. Clearly George had always had a kind of strange, unexplained attraction to Jews; now, he understood, it had all been part of a plan. After all, “St. Paul tells us that God has by no means forgotten about the Jews and we can be sure that many are intended to become Christians.” To Al Somit, the person who would be most tickled by the news, he wrote, wisecracking as usual: “I have the honour (note how I’m picking up British spelling) to inform you that I am both a Christian and a Jew…. Didn’t you always sense, subconsciously, that I was too intelligent to be a Gentile? (I suppose what threw you off from guessing the secret was that you felt I was too handsome to be a Jew. But, you see, that came from my mother’s side).”28
Annamarie, Kathleen, and Dom were arriving that Sunday. George was not planning on telling his girls the family secret yet; it would just be too confusing. Nor was he going to let them in on his plan. But to Caroline Doherety he laid out the truth:
The Lord is sending them over here at this time to give me an opportunity to try to correct the harm I did them in discouraging them from religion, and help lead them back to Christ…they won’t realize for a while what I’m up to…. I’m planning a big birthday party for Kathy where most of the guests will be very advanced Christians but who don’t particularly look it to an outsider.29
And then they arrived. His conversion, the girls thought, was something of a joke, just another facet of their father’s rather lovable quirkiness. Amused, Kathleen spent the night of her twenty-first-birthday dinner party arguing about the (non) existence of God with Kenneth Demain and Mr. and Mrs. Anand, all new recruits to the C. S. Lewis Society.30 It hadn’t exactly gone according to the program, but overall George was pleased. The Lord’s plan was coming into effect. Everything would fall into place in time.
He’d already begun trying to convert other people: the theater manager who ran Oh! Calcutta! in the West End, and the greengrocer down the street, Mr. Angelou. Most of all, though, he had determined to convert prominent scientists; that would be the most effective way to combat atheism and spread the Gospel.31 He wanted to invite Hamilton to Kathy’s birthday party but ultimately decided against it; Bill’s father-in-law was a Lutheran minister, but Bill wasn’t yet ready to be in a group secretly assembled to sway George’s own family. No, Hamilton himself still needed to be won over. “My change of view about the supernatural,” George now replied to him as Wallace had to Darwin before him, “necessarily affected some of the views expressed in ‘Science and the Supernatural.’” Hamilton’s remark had been very perceptive, though the kind of “repulsive” violations of scientific law that happen in tricklike ESP experiments sounded to George “more like the work of the Devil than God.” Just as altruism required spite, it was impossible to construct Christianity without an “evil power.” For that reason, he explained,
I believe that ESP, if it occurs as Rhine and Soal have believed, involves the supernatural; and that the supernatural, if it occurs in the ways commonly understood, involves incorporeal intelligence(s). I think these are two possible alternatives to the consequences you suggest from belief both in ESP and religion.32
C. S. Lewis’s The Problem of Pain and Miracles contained some interesting ideas bearing on these matters; why shouldn’t Bill have a read? After all, he had followed George’s covariance selection math “better than any one else I know,” so maybe he could also follow his theology. Hamilton was unaware of it, but George had chosen him as his prime target for conversion. Part of the Lord’s plan in “handing” him the covariance equation had been to help Hamilton see the light.
Back in New York City, Edison was deep into Iyengar yoga. “I suspect he is very far from Christ,” George wrote to Caroline Doherety, “and heading straight toward destruction.” Would she please pray for him? He was one of those who most needed it. Edison, for his part, remained characteristically staid. If Christ brought George happiness, so be it. Any attempts to convert him, however, would be useless. He recommended his brother a book on the lotus position instead.33
George’s Christianity was growing stronger all the while, and increasingly adopting a tone of its own.
Back at the end of 1968, at a public talk at the London Zoological Society, he’d met a fetching young woman with shoulder-length dark hair. They spoke a bit, she smiled, he took her number, they had lunch; finally he decided against seeing her again. But now, almost two years later, sipping his tea across from her with the knowledge that although not particularly religious she’d been born a Roman Catholic—in fact her father had been England’s leading lay Roman Catholic—George was convinced that Rosemarie was part of God’s design. After all, she had been born on Ascension Day, and he had been born to a Jewish father. Clearly this couldn’t have been a mere “coincidence.” Everyone but her, it seemed, was in on the plan. To Julia he wrote asking for copies of their divorce decree, and to Al and his instrument-maker friend, Ludwig Luft, he disclosed his agenda: George was going to marry Rosemarie.34
He took her out to a few more teas, and then he laid it on. “I urge you and beg you to pray for guidance even if the Devil tries to make you think it’s silly.” Rosemarie wasn’t amused. Her religious convictions were her own private affair, and George was insulting and presumptuous. “Be sober, be watchful,” he replied, ignoring her firm request that he not contact her again. “Your adversary the Devil prowls around like a roaring lion, seeking someone to devour.” Couldn’t Rosemarie see that if the Devil could mislead Saint Peter when he was in the presence of Christ then he could mislead anyone? They were meant for each other, and being able to see this was her test. It was the Devil who was keeping her away from him.35
The Devil, too, could explain little Dominique’s flu, back in California. It was He, after all, who had pointed Kathleen to the Women’s Lib Cooperative Baby Sitting Establishment, where, George was certain, “you automatically get a selection of anti-Christian women.” “Resist the Devil and he will flee from you,” he quoted from James, explaining to his part-baffled, part-amused daughters the real cause behind Dom’s fever. “Resist him!”36
He was sorry that he hadn’t told the girls the family secret about William Edison being a Jew when they were visiting him in London, but, again, this was not just some “coincidence.”
Dominique kept dragging me away from the table then, and since I had found him to be reliable in expressing or following God’s wishes, I suspected that this meant that God didn’t want me to tell you then. So after Dom had hauled me away from the table two or three times as I started to tell you, I asked the Lord to make Dom do it again if He didn’t want me to tell you, and promptly Dom hauled me away again.37
God was sending him messages, everywhere and always. Nothing in this world was without meaning, not even the tiniest, least significant detail.
In fact, the more he read the Bible, the more George found that he was seeing things that no one had seen before him. Generations of scholars, for example, in working out his ancestry, linked Jesus to King David via his father, Joseph. But Joseph had only been Jesus’ legal father, not his biological one. And the figures in the New Testament who had referred to him as “Son of David” had been some blind men, a Canaanite woman (not a Jew), and the same Jerusalem crowds who later shouted, “Release Barabbas! Crucify Jesus!” This was not without significance. For hadn’t Jesus himself warned against “blind guides” and “the blind leading the blind”? Clearly Scripture was hinting that what mattered was not Joseph’s but Mary’s ancestry, and with the help of hitherto unrecognized clues (the Bible stating three times that Rachel was buried on the way to Ephrat, among others), George was now able, Sherlock Holmes–like, to do what generation of exegetes had triumphantly failed to accomplish, linking the Virgin, and hence Jesus, to the Old Testament Joseph’s son Ephraim. Among other things He had revealed to him the true meaning of 666 as well—a piece of information he now offered the increasingly freaked-out Rosemarie as a “bribe” if she’d be willing to meet with him. Clearly God was showing George things He had shown no mortal before.38
Most important, he now believed, He had helped him to solve “one of the great puzzles of all time, which during 18 centuries has received the attention of many famous and brilliant men beginning with Tatian of Assyria about 170 A.D.” To Christians he offered it as the long-sought solution to the problem of the contradictions in the four Gospels, to Jews as a fascinating matter of ancient history, and to agnostics as an entertaining story of “puzzle-solving.” He’d cracked it sometime in January 1971, and had now committed it to a fifty-two-page treatise that he sought to publish in one of the Easter Sunday papers. Nearly two thousand years of tradition and practice notwithstanding, George Price had news for the world: The conventional Passion chronology was wrong.39
Not only were the eight days of Holy Week plus Easter actually twelve; not only had Jesus been crucified for a full twenty hours overnight instead of just six or seven; not only had early Christian groups mistakenly followed a lunar calendar, against the expressed dictate of Christ—the very date of Easter was entirely mistaken. In actuality it had almost certainly been April 13, A.D. 27. “Th is means that the date for Easter that is favored by the majority of your member Churches (the Sunday following the second Saturday in April),” George wrote to the director of the Commission and Department on Faith and Order at the World Council of Churches, “will exactly agree with the Apostolic date about half the time, and be fairly close to the Apostolic date in other years—and thus this change would be an enormous improvement over the present tradition of dating Easter by the moon.” In letters to countless clergymen and biblical and New Testament scholars, George had embarked on a mission. It made no difference that he was getting no positive feedback. Changing the date of Easter was the true will of God, for it followed the true meaning of the Gospels. The Devil would make everyone think it was blasphemy, but it simply had to be done.40
Once again he enlisted Hamilton to look over his theology; hadn’t he been the only one to “get” covariance, when all was said and done? “After reading your absolutely fascinating article on the chronology of the First Holy Week,” Hamilton replied, “…I thought I had better retaliate by sending you some Easter reading.” There were two stories by Chekhov, a book of poems by A. E. Housman, and Samuel Beckett’s Waiting for Godot. George’s chronology seemed convincing, but Hamilton was really no kind of judge.41
George was thankful, but had some reservations about Housman’s “Easter Hymn”:
Suppose we use the number “70” to represent typical earthly life. Measured on the same scale, future life counts as 0 if atheism or pseudo-Christianity is correct, or counts as infinity if the teachings of Jesus are correct. Thus we have two different ratios of the importance of this present life [compared to the future life]:
70/0 = or 70/
= 0
As you see, these two views are radically different. What Jesus repeatedly taught was the equation on the right [that present life is worthless when compared to the afterlife]…. Housman’s reasoning in that poem is in terms of the equation on the left [that present life is infinitely more important than the afterlife].42
No, a Christian who didn’t believe in Heaven and Hell was no true Christian at all. But even though enjoyment and success in earthly life were of no consequence, what man did during his fleeting time on earth was still of great importance. Life was an examination, set for man by God. Far from being a strike against Christianity as Hamilton had surely wished to hint, Vladimir’s hopeless confusion in Waiting for Godot over the events in the New Testament only went to show that figuring out what God meant in the Bible was another of His examinations. “If the Bible presented no difficulties,” George explained, “but revealed clearly a superhuman logic and intelligence…then much of the examination would be negated.”
What quality, above all, was God really testing for? Without a doubt it was agape, commonly translated as “love” or “charity.” But there were other qualities that could enable one to pass the examination. Abraham’s test when ordered to sacrifice his son, Isaac, had been a test of faith and obedience, rather than agape. And there was also meekness, the kind with which Moses had been blessed. George interpreted this to mean a kind of “intellectual receptiveness, approachableness, of being willing to accept evidence and listen to reason.” It was a good thing that there was more than one way to pass God’s examination, he wrote candidly to Hamilton, for “it doesn’t look as though I can pass purely on the basis of agape.” He was aware of his limitations: George was no kind of altruist. In obedience and intellectual openness, however, he was clearly proving his mettle.
Hamilton resisted. There was a story about an Irishman, he told George, who was asked whether he liked oysters and he replied, No, he didn’t like oysters and he was glad he didn’t like them because if he did he’d be eating them all the time when he hated the damned things. The message was clear: Hamilton was not about to embrace Jesus. “Is the story of the crossing of the Red Sea literal truth or myth?” he challenged George. “If it’s literal truth why should we respect Moses if he was just a puppet carrying out maneuvers to fore-shadow the crucifixion, and why respect Jesus for following a course that he was bound to follow anyway? A plot so elaborate would make life meaningless if we believed it—and ugly too.”43
“What difference does it make whether you approve of it or not?” George fired back. “Do you think that it is something that I wanted to believe in?” Just like C. S. Lewis, he had been forced to become a believer based on evidence. It had been a necessary scientific deduction, not a personal moral choice. Predictability and free will were not alternatives; George’s childhood had taught him that much:
My widowed mother worked very hard during the Great Depression in the 1930s to support my brother and me. Though times were very difficult, she always succeeded in providing food and housing for us. Consequently, during that period I might have reasonably predicted one day that she would provide me with food the next day, and the following month, and the following year. And so she did. Should I feel no respect for her since she was just a “puppet” impelled by mother love or maternal instinct or whatever you want to call it? 44
The same was true for Moses and Jesus. At any given moment they could have exercised their own free will and departed from God’s design. But of course they didn’t.
Minus the miracles, Hamilton thought George’s Passion schedule mirrored his best work in evolutionary theory. In his irreverent humor toward authority and the church, he offered that it was not at all surprising that George had come up with a better Passion schedule than anyone else in eighteen centuries; after all, he had the advantage of not having gone to theological seminary. But George disagreed. Theological training had not prevented the most extreme heretical opinions from developing, as proved abundantly by the historical record, so why should it prevent smaller deviations like the one he was proposing? Nor could this be just a matter of enough time passing, as with scientific discoveries: After all, the ancients were better versed in Aramaic and Greek, not to mention the intricacies of the lunar calendar and dating. Moderns had no advantage over past exegetes when it came to figuring out the last week of Christ.
Playing devil’s advocate, George offered another possibility:
But perhaps you will say that it is because I am so smart. Then why am I not a world-renowned scientist if I am that brilliant? After all I’ve worked far longer and harder on scientific problems…hence why such little success? Oh, true, it’s a pretty equation, but the surprising thing isn’t that I found it but that someone else didn’t find it before. Now, if population genetics had been a major concern of all Europeans for 18 centuries, and no one has seen this equation in that time, and I found it, why then that would be something.45
Intelligence couldn’t be the reason; even Isaac Newton, for God’s sake, had dabbled in Biblical exegesis and come up short. If anything, George had been at a disadvantage: He had been less familiar with the Bible before his conversion than with the poetry of Shelley and Byron, and was naturally appalling in foreign languages to boot. How could he compare, say, to William Whiston, Newton’s successor as Lucasian Professor of Mathematics at Cambridge, a known geologist and biblical scholar versed in ancient tongues, who had translated Josephus and many early Christian documents?
The answer was clear. Sporting a silver cross on his lapel now, he wrote triumphantly to his daughter Annamarie: “Your father has surpassed many famous and brilliant men such as Sir Isaac Newton…and St. Augustine and a multitude of others and solved one of the great problems of all time.” He had been chosen by God, there was no other explanation. For the Bible had been “supernaturally constructed so that various forms of sin would form various forms of blindness.” Extreme hate, for example, would lead readers of Revelation 13:18 to view whomever they despise as the Antichrist, instead of the true meaning of 666. Misinterpretations about Jacob were caused by gluttony, misinterpretations of the Passion schedule by conceit. For some reason, at this time, George had been sent to reveal these truths to the world. He didn’t know why but it was God’s design.46
That Hamilton examine his Passion schedule carefully was therefore all the more crucial. It wouldn’t take him all that long; it was much less technical and mathematical than most scientific papers he’d surely not think twice about reading. But it was important that he, more than anyone, have a serious look. “Even though you don’t share my beliefs about Jesus and the Gospels,” George explained,
you do have in high degree certain qualities of intellectual honesty, of Mosaic “meekness”…and of non-sneeringness, non-condescension. Therefore I expect that if you try this you will see what I have seen…Why put it off?? Why not settle it now?
It was a matter of great importance to humanity, George implored, a challenge Hamilton could not refuse. “I think that if you try this you will presently discover that more than human intelligence has gone into the composition of the Gospels.” Laying it out plainly, George concluded with an astonishing revelation: “There is an extraordinary concealment cipher there that has remained largely unread for 18+ centuries.”47
If God had opened his eyes to great truths in the Gospels, he was opening them too to great truths in science. Recently he had resent his revised big paper “The Nature of Selection” to Science. But there was something else he’d been working on too. R. A. Fisher’s fundamental theorem of natural selection hadn’t been a mystery for eighteen centuries, but nonetheless had baffled all students of evolution for the better half of the century. Just as he was constructing the Passion schedule, George decided to crack Fisher’s mathematics.
The fundamental theorem, Fisher had always claimed, was the biological analog to the second law of thermodynamics: “The rate of increase in fitness of any organism at any time is equal to its genetic variance in fitness at that time.” To the Anglican Fisher it was the ultimate reply to the winding down of the universe, God’s benevolent reply to his own disconcerting law of entropy. What it seemed to mean to students of Fisher trying to fathom the pride of place he had granted it was that, left to its devices, natural selection would always tend to increase the fitness of a population. Combating the tendency to disorder, it was the ultimate device of progress.48
But how Fisher had derived this result mathematically no one seemed to understand. Some called it “recondite,” others “very difficult,” still others “entirely obscure.” Most thought the theorem only held under very special, circumscribed conditions, like asexuality and random pairing, and that the great Fisher had therefore been mistaken. Recently Fisher’s own successor at Gonville and Caius College in Cambridge had intimated that his teacher might have been exactly correct, if only we could understand what he meant.49
“Fisher’s explanations of his theorem,” George now wrote in drafts of “Fisher’s ‘Fundamental Theorem’ Made Clear,” “are afflicted by a truly astonishing number of obscurities, infelicities of expression, typographical errors, omissions of crucial explanations and contradictions.” But Fisher, he thought, could not easily be accused of error. Carefully considering language, comparing words, and squinting at the mystifying mathematical notation, George now gradually began to see, as if looking through a crystal, precisely what Fisher had meant.50
He had just penned a letter to Henry Morris, the Texan founder of the Creation Research Science Center, who was known to Americans as “the father of modern creationism.” A young earth creationist and a biblical literalist, Morris was the evangelical author of The Genesis Flood, and George was writing to congratulate him on his enterprise. Morris was surprised and delighted to hear such compliments, and from the author of “Science and the Supernatural” no less. Soon, however, even he was taken aback by George’s fundamentalism.51 “I am very much in sympathy with the claims of the society,” George wrote to him,
and was expecting that I would be able to become a member—but I am afraid that I cannot…. You see, I try to be in everything a slave to the Lord, and bring large matters and small matters to Him for decision, asking in words similar to those of Saul in Acts 9:16…. I asked whether I should apply for membership. His answer was that I should read over the “statement of belief.” As I read points 1 and 2 I commented to Him that I did agree. On No. 3 I commented that I thought the flood was worldwide but I was not absolutely certain. He instructed me to reread the account in Genesis…. I could not subscribe to the statement of belief unless He made me know it was correct. Then I asked Him again whether I should apply, and His command was that I should not. And of course I always obey.52
Morris replied politely that he was sorry. Short of membership, though, he offered a subscription to the society’s journal. “I am afraid that you did not fully understand the tenor of my letter,” George’s surprising retort soon followed:
You write: “If you feel that you cannot join the Society for reasons of certain items in our statement of belief…” No, the reason that I do not apply for membership is that the Lord commanded me not to—as I stated in the next-to-last sentence in my next-to-last paragraph. It was not my choice but His, and this is an exceedingly fundamental distinction. I am sorry that you apparently did not understand that I really am a genuine slave, and not like the usual “evangelical Christian” who prays for “guidance” and then makes his own decisions. I do not ask for “guidance” I ask for commands. And then I obey them…. I make no pretentions of being a prophet but boast only of being a slave.53
No reply was forthcoming to George’s letter, the rest of which degenerated into a diatribe against pseudo-Christians like Morris and his like who ask only for God’s guidance instead of his strict commands. Nor, for that matter, was there a reply from Rosemarie, to whom George continued writing increasingly disturbing letters, the last of which asked her to pray “Bless me, Father, for I am on the road to hell,” and signed off, “sincerely His.”54
But as George grew crazier and crazier to the world, his scientific insight only sharpened. At the precise time he was debating with the “father of creationism” whether the biblical flood had been worldwide or only local, he was penetrating the thought of the twentieth century’s greatest evolutionary sage. He’d been sending drafts of “Fisher’s ‘Fundamental Theorem’ Made Clear” to Cedric Smith for approval, and CABS had now decided to run it as the cover article in the Annals of Human Genetics. It was going to make a big splash. Once again this was no coincidence. “I’ve developed a considerable interest in trying to solve puzzles about Bible interpretation,” George wrote to his friend Ludwig Luft in America. “It is possible that this involves some of the same abilities as are needed for interpreting what Fisher wrote on his theorem.”55
All of Fisher’s followers had tried their hand at it, but it was George who cracked the mystery. Back in the early part of the century, Fisher had been the one to develop the notion of “variance.” Variation in a population was due both to genes and to environment, for genetics might react differently in different environments, producing two distinct phenotypes based on the very same genes. What Fisher’s mathematical definition of “variance” allowed scientists to do was to distinguish what part of the variation in a population was due to genes and what part was due to environment. Students of heredity with a determinist cast of mind would later use this concept to claim the supremacy of heredity over environment in the passing down of intelligence, but seeking out a general law, Fisher himself used it to construct the fundamental theorem. The principal misunderstanding had been that Fisher was talking about “total” fitness. In fact what he had claimed was that selection working on that portion of the variance that could be ascribed to discrete, “additive” (noninteracting) genes would always increase fitness, and that the rate of increase of fitness would be proportional to the rate of variation. The theorem classified everything outside of “additive” genetic variance—including epistasis (interaction between genes), dominance of genes over one another, as well as the truly nongenetic domain—as “environment.” Fisher’s fundamental theorem referred not to “total” fitness but only to the specifically additive, genetic part of it.
But if selection would always produce genes that were optimally adaptive, they could only be optimally adaptive to conditions that existed an instant earlier; the “environment” was constantly changing.56 The total fitness of a population could therefore go down as well as up, it all depended on the “fit” of heredity and the outside world. In the battle between chance and necessity, then, genes were like agents of progress running blindly after whimsical masters. What George was able to show was that this statement was precisely true: Statistically speaking, genes would invariably become more adaptive over time, pushing their bearers to ever-growing heights. “Heights,” however, could only be defined retroactively.57
There was a salutary lesson in this belated penetration. Fisher had believed that the true motor of evolution was selection working on discrete, “additive” genetic variance. Just as the theory of gases could predict outcomes based on the behavior of discrete molecules bumping about in a flask, his theory of selection could predict the fate of populations based on the behavior of their genes. He had yearned for a deep truth, an antidote in God’s living world to the second law in His inanimate. What George now saw was that things were more complicated: Perhaps the fundamental theorem was the best we could yet describe, the most general law of life and its course. But it was fundamental only within its circumscribed boundary. Success or failure, elevation or denouement, ultimately depended on more than just the discrete particles within. It was how they interacted with the environment that mattered for overall fitness. Progress could be guaranteed only if inside and outside lived in harmony.58
It was the end of 1971, and Hamilton and his family were recovering from the loss of Romilda and Godofredo. “One does really develop parental feelings towards such fosterlings,” Bill tried to explain in a melancholy philosophical letter to George, “and yet at the same time one doesn’t completely.” When Godo, the younger of the two, began to forget his true parents, and Romilda to engage in amorous affairs, there was no recourse but to send them back home to Brazil. Biology, in the end, was stronger than anything.59
Then Hamilton turned to the secret biblical cipher. If this really was some kind of “altruism code,” the biblical analogue to George’s covariance equation, Bill wasn’t particularly interested in being convinced. Aesthetics were behind his avoidance of George’s “homework” assignment, he explained; there was a “sense of beauty” he had grown up with, a kind of “sense of human freedom” in this case, that was whispering to him that the enterprise was wrong:
Why should I rely on a “sense of beauty”? Partly it is an intuitive feeling that this is what is deepest in me, and an equally intuitive disbelief that the creator who put it there intended me to put it [the creator] aside…It seems to me that my sense of beauty enables me to see genuine flaws and shortcomings in arguments that I have in no sense understood. It even seemed to me at school and at university that I had a slight advantage over my fellows in this respect, and I guess it was this kind of aesthetic dissatisfaction with the elegance or completeness of the evolutionary explanations we were handed out that started me off on the search for the basis of biological altruism.60
If Hamilton’s aesthetic sense had served him well, “like the far-reaching antennae of a cockroach,” then it was telling him now that the extreme detail of George’s unraveling of prophecy was unsatisfactory in some way. But his covariance equation, of course, was something entirely different. Hamilton had just read an article by the American mathematical population geneticist Richard Levins who had protested (like George) against the idea that group selection is an unproved and perhaps unworkable concept. And yet Levins, Hamilton thought, had ended up showing that the conditions that allow it to work are rather more stringent than he had anticipated. Hamilton had high hopes that applying George’s formula to nature would allow scientists to do better. Really, he was much more excited about following George’s lead in this direction than he was his scriptural exegesis. Meanwhile, he signed off kindly, “I had better get back to the ants, bees and wasps.”61
George replied that reading Hamilton’s letter was like torture. What was at stake was truth, not beauty:
I recall one walk we had during the early period after my conversion where I pointed out to you how closely Psalm 22 fitted the Crucifixion. Verse 16 reads “…they pierced my hands and my feet” and I said to you that David’s hands and feet were never pierced. You replied that one should examine all the Psalms, note all the different forms of injury described in them, and evaluate this statistically. In short you were applying scientific reasoning to theology. Now you have stopped applying scientific thinking and criteria to these questions, and instead have shifted to aesthetics, philosophy, and undisguised wishful thinking…. I think better of you as a scientific thinker than as a wishful thinker, and wish you would drop this concern with aesthetics and concentrate on questions of scientific truth or error, as far as theological questions are concerned.62
That he should have accused his friend Bill Hamilton of ceasing to be scientific was amusing for the very same accusation was now being launched against George. In a fateful twist of irony, the man making the charge was none other than Joseph Rhine, the professor of parapsychology from Duke whom George had accused of fraud in 1955.
Shortly after his conversion, George had written to Rhine to apologize. He had assumed Rhine had cheated in his ESP experiments in order to promote Christian beliefs, and, being an anti-Christian in those days, had therefore sought to expose him to stem any possible tide. Now that he was a Christian himself he felt terrible about the matter, and had even sent a letter of apology to Science. In fact, if anyone had been a cheat, it was George himself. Back in Poughkeepsie in 1961 he’d performed a card experiment with a few IBM friends in which the odds against chance were beaten 300 to 1. “The odds then were such as to force a test upon me: not so low that I could shrug them off, not so high that I was forced to believe. I am afraid that I failed that test very badly.” In fact, this had been George’s first “burning bush” his second, he reported thankfully, he finally “turned aside to see.”63
Rhine was baffled, amused, mostly intrigued. He thanked George for his kind words. In his youth he himself had sought out an experience of conversion, but found the evidential basis inadequate to his questioning mind. Instead he had turned to science, where he came to question the dogmatic materialism he found, which in turn led to his curiosity about parapsychology. Far from being an evangelical Christian, he wasn’t in the slightest religious. In truth, his interest had been purely scientific: Could laws of nature exist that had not been captured by conventional physics? George’s apology was really unnecessary. Whatever merit the field had to offer had to rest on its own evidence, and couldn’t claim any support from authority of any kind. In fact, he was glad to report, most scientists had come to feel the same way: The Parapsychological Association had recently become an official affiliate of the American Association for the Advancement of Science.64
Jokingly he recalled a story he had heard. Some years back a New York reporter had printed a request to his readers for descriptions of their experiences of a psychic nature. One reply came from a woman who, after describing her vivid conversations with the dead, wrote that her son had written a scathing review of the matter in Science back in ’55, but that she knew more about this kind of stuff than he did. George thanked Rhine kindly, said it sounded like his mother, and told him that Alice had died two years earlier.65
But soon after “Apology to Rhine and Soal” appeared in Science at the beginning of 1972, what started as a friendly correspondence began to change in tone. While George was curious about why Rhine hadn’t turned to religion, having found that his ESP results were incompatible with science, Rhine wondered how George planned to reconcile his newfound faith with science. He had never thought of ESP as incompatible with science; his only problem had been with the dogmatic assumption that known physics explains everything and that anything unexplained by it must therefore be unscientific. The more they wrote to each other, the more the differences between them became apparent. Rhine thought scientists sometimes make mistakes from being too dogmatic; George thought it was because the Lord “makes foolish the wisdom of the wise” in a world he constructed as a test for man. Rhine thought man was something more than matter, but that this didn’t necessarily imply a godly spirit, as George believed, only scientific laws yet to be discovered.
Just as with Henry Noel, Henry Morris, and the Reverend John Stott before him, an amicable approach had turned nasty. Rhine was backing out of an offer that George write an article on the history of the 1955 paper for the Journal of Parapsychology; he wasn’t about to have his name affiliated with him anymore. Scores of angry letters crossed the Atlantic. Alice was right, Rhine finally wrote, George really didn’t know what he was talking about. “Why do you not just let parapsychology alone for now,” he broke off, weary of the insults, “if only for your own peace of mind? I lectured at the University of Minnesota day before yesterday and nobody mentioned your name.”66
It was less than kind, but it hurt because it was true. George had seen things that no scientist had seen before him. At the same time, retreating into a strange world of his own, he was ranting against family, antagonizing friends, pushing away acquaintances. Increasingly alone, he seemed almost willfully blind to the feelings of those around him. His equation would help solve the mystery of altruism, but his marriage to the Lord’s commands had led to the darkest caverns of human selfishness.
Soon, however, all that would change dramatically.
Letter to daughter Kathleen, March 24, 1973
“Love” Conversion
By the time he wrote to the Reverend Billy Graham, a large portion of the 58,148 American soldiers, 223,748 South Vietnamese soldiers, 1,100,000 North Vietnamese soldiers, and approximately 4,000,000 civilians on both sides of the divide had died in Vietnam. Richard Nixon had just recently appeared at one of Graham’s revivals in east Tennessee, becoming the first president to give a speech from an evangelist’s platform. George’s was a heartfelt plea: The war had to be stopped. Could the reverend exercise his influence over the president to bring about the end of bloodshed?1
War was on his mind. He’d begun working again on the antlers paper Nature asked him to shorten back in 1969, plugging at the IBM 360/65 computers at UCL to come up with an unbeatable strategy for combat. He’d even gone up to the annual Animal Behavior Association conference in Birmingham in July 1970, returning to London encouraged by positive feedback.2
“Computer simulation of two animal conflict sounds dismally similar to the work in conflict theory which has been done by our students of international relations these past fifteen years,” Al wrote to him that December, unconvinced that his friend’s efforts were worth anything at all. But George plugged away all the same. “I don’t know if my program will seem ‘dismally similar’ when you know more about it,” he answered. “Aren’t the conflict theory studies related to strategic advantages rather than psychological mechanisms? And if the latter, then it is interesting if animals and men go through similar reasoning in their conflicts (two main concepts in my treatment are ‘who started it?’ and ‘get even’).”3
Al didn’t give up. “Pardon my skepticism about combat simulation programs. The difficulty at the most obvious level is that we have no clear evidence as to how people actually behave in real life combat situations. We can speculate all we want about this, but we can’t get inside the participants’ heads. Arguments by analogy, whether from animal behavior or from a computer simulation, seem to me to lack credibility.”4
As usual George fought back with his quirky sense of humor. He’d just recently given his first sermon in church, and had begun sending a steady barrage of C. S. Lewis books to friends and family abroad. He was feeling good about himself. “In regard to your paragraph beginning, ‘Pardon my skepticism about combat simulation programs,’” he replied, “it would have been more judicial for you to have written something along these lines:
In general, I have much skepticism about combat simulation programs and about arguments by analogy from animal behavior or from a computer simulation. However, I have observed that you often take a somewhat original direction in approaching a problem. Why, in fact, you have sufficient originality so that it would not at all surprise me if you were to take some famous problem on which many thousands of scholars have worked during ten or twenty centuries, and come up with a full solution involving conclusions that no one ever thought of before, as for example to show that the crucifixion lasted over night or that “Palm Sunday” fell on a Wednesday. Of course I would expect that such novel results, coming from most scholars, would be total nonsense and full of obvious errors that even a non-specialist like myself could point out in a few minutes, but coming from you I would expect it to be so carefully thought out and so well researched that no one (and certainly not any of the feeble scholars at this crummy university of which I am Executive Vice-President) could find a single way in which you have contradicted the Bible, nor any difficulty in relation to secular history that you have not at least discussed. Therefore, despite my general prejudices against the general type of approach to animal conflict theory that you have outlined in your letters, it may well be that you will come up with something new and useful. Especially since Nature accepted your original version, on the recommendation of John Maynard Smith (whom I know of as an outstanding mathematical biologist)….5
In truth, George was stuck with the computer simulations on animal conflict; by now he had practically abandoned them. His real intention in writing to Al had been to get him sufficiently riled up over the Passion schedule—part bemused, part challenged—that he’d send it to some of the biblical scholars at his university, if only to save face. But Al wasn’t interested in what he took as his friend’s new mumbo jumbo. He stuck to the science, where he remained unimpressed: “You apparently overlook one fact: no one has yet found a way to simulate a ‘real life political situation’ and I doubt that even a person of your own admitted talents can accomplish it.” Then he added, “notwithstanding one John Maynard Smith.”6
How had J. B. S. Haldane’s beloved student John Maynard Smith become involved with George? It had all begun at UCL in the late 1940s, when he and his fellow students caught wind of Konrad Lorenz’s recent discoveries in animal behavior. Lorenz was a bumptious, domineering, goateed Austrian, controversial for having been a member of the Nazi Party and yet recognized as the father of modern ethology and on his way to a Nobel Prize.7 Ritualized fighting, Lorenz claimed, was the norm in nature, not the exception: When animals compete for territory or mates, they seldom use all the weapons at their disposal but rather settle for aggressive displays.8 In line with the times, Lorenz thought that this was good for the species: If escalated fights were common, the abundance of injury might militate against the survival of the species. “Pangloss’ Theorem,” JBS furiously scribbled in the margins of a paper in which his student Maynard Smith adopted Lorenz’s assumption; this was “group selection” nonsense and had no place in biology.9
A decade later, over in America, Richard Lewontin finished reading the current popular textbook on game theory, Games and Decisions, by Luce and Raiffa, two former members of the RAND Corporation. Lewontin was a quick-witted, politically engaged Harvard population geneticist, considered by many the most brilliant theoretician of his generation, and by others a dangerous, radical Marxist. Unable to cope with the idea of fitness being so dependent on context, he turned to game theory for answers. Maybe fitness could somehow be measured as a consequence of interactions; using von Neumann’s approach, he set out to model a game between animals and nature.10
But the game Lewontin constructed could only measure the fitness of a species against a changing environment; constructing a game between the genes of animals interacting among themselves and the environment proved too complicated a task. Since modeling such interactions would entail making simplifications that to Lewontin seemed far removed from nature, he abandoned game theory as a tool useful to the biologist. Game theory might tell a coherent story, he thought, but that didn’t mean that it was loyal to reality. And Lewontin wasn’t interested in “interesting but not true.”11
Meanwhile, in England, John Maynard Smith had spent the better part of the sixties working on the physiology of aging, the genetics of patterns, and, toward the end of the decade, on theoretical issues related to the evolution of sex. The question was: Why was there sex in the first place? If people were going to argue against Wynne-Edwards’s group-selection explanations for his birds, he thought, it wouldn’t do to put the evolution of sex down to the good of the species. And yet this was still the prevalent explanation: Sex had come about in nature because it was a wonderful way to create variation. And since more variation meant more gumption for a population facing a changing environment, even though individuals engaging in it would have to give up passing down 50 percent of their genes to the next generation, not to mention expending all that energy in finding and bedding a mate, groups with sex would outcompete groups that reproduced asexually. By “inventing” sex, in its wisdom, natural selection had overridden personal interest in favor of the common good, filling the world with infinite variety. But this couldn’t be right, Maynard Smith thought, remembering Haldane’s furious Panglossian scribbles. And so, spurred to action, looking for an individual rather than group-selection slant, he was working on cracking the mystery of sexuality.12
It was around that time that John Maddox, Nature’s editor, sent him a paper titled “Antlers, Intraspecific Combat, and Altruism,” by George R. Price. John hadn’t heard of the guy, but boy, was this interesting! First of all, here was a solid attack on the assumption of group selection: When all was said and done, it seemed to say, individual selection was just as fine an explanation. But there was more to the paper than an appeal to parsimony: Just as with two poker players staring each other down, Price had considered combat to be a game in which each animal’s strategy is dependent on the other. This had led him to see that if animals adopted a strategy of “retaliation” whereby they normally fight conventionally but respond to escalated attacks by escalating in turn, this would be favored by selection at the individual level. It was a strikingly original insight. Of course all of von Neumann’s games assumed rationality on the part of the players, and doing the same for animals was clearly not in the cards. Still, if one constructed a kind of payoff matrix in units of fitness, natural selection could replace rational thought. Lo and behold, short of drawing out an actual matrix, that was precisely what George Price had done!13
Excited about the paper, John recommended acceptance provided it was shortened; Nature wasn’t the place to publish articles fifty pages long. About a year later he arranged to spend three months working with the University of Chicago working with the Committee on Mathematical Biology. It wasn’t a bad place to choose if you were interested in game theory, which, spurred by George’s paper, John Maynard Smith now certainly was. Although aware both of Fisher’s sex-ratio argument and Lewontin’s game between species and nature, John judged the field to be a blank slate as virginal as it was promising. After all, Fisher hadn’t formalized his idea, nor had Lewontin applied it to the interactions between animals. Familiar with Hamilton’s 1967 extraordinary sex-ratio paper, he initially hadn’t seen its relevance to the combat of animals. The only existing bridge, therefore, was the paper on antlers. Working with what George had termed the deer’s “genetic strategy…stable against evolutionary perturbation,” he applied his mathematical skill in service of marrying game theory to evolutionary biology. The formal concept he came up with, closely based on George’s, he called an evolutionary stable strategy, or ESS for short.14
John left Chicago toward the end of 1970, and back again in England was now writing a paper. An ESS was formally equivalent to a Nash equilibrium: It was a behavioral strategy such that, if a majority of the population adopts it, there is no “mutant” that would give higher reproductive fitness. It was a wonderfully enlightening concept: If one could find an ESS for combat behavior, for example, it would serve as a good argument that such behavior had actually evolved. Clearly he would have to reference George’s paper as the major source behind the insight. Scouring through the literature he found no sign of it, though, not in Nature or anywhere else. “Antlers” had disappeared, as suddenly and fantastically as it had made its entrance. Having come across him briefly at a visit to the Galton in September, and wary of not giving credit where credit was due, Maynard Smith now sat down to pen a letter to George.15
Of course! He’d be glad to be thanked in reference to the antlers paper, George replied to John’s kind request for the specifics of citation. Somewhat cryptically, though, he suggested a better way to express acknowledgment: “If one mentions an ‘unpublished manuscript,’” he explained, “then someone may wonder about whether it was used with permission, but if you speak of ‘discussion,’ then no such suspicion arises.” Maynard Smith didn’t quite understand George’s meaning and didn’t press the point. He was glad simply to have found him, and besides, as the dean of Biological Sciences at Sussex University for close to a decade, he had plenty on his plate.16
Back in Little Titchfield Street, and once again provided a stage by CABS at the Annals of Human Genetics, George had just submitted another paper. In “Extension of Covariance Selection Mathematics” he showed more explicitly than in the short 1970 Nature paper how covariance could be extended to multiple levels of selection. This, after all, had been the true beauty of his equation, the special extra piece of the puzzle that showed that when selection worked at a higher level, genuine goodness between individuals could evolve.17 Still, it was more of an outline of the approach than a direct application to any problem; having had the original flash of insight, it almost seemed, George had lost interest in fleshing out the rest. The winter of 1972 was nearing its end, and by now he had two utterly different distractions on his mind: Jesus and sex, in that order.
The first of these, he wrote to a friend, consisted in hearing God’s commandments clearly and uncovering the Devil’s designs.18 The second had to do with the question of the rate of evolution, for sex could speed up evolution by providing more variation for natural selection to work with. He’d been following John Maynard Smith’s papers on the matter, and was trying to work things out for himself.
Variation was on many people’s minds. At the University of Chicago and now at Harvard, Richard Lewontin had recently shown in a set of experiments with Drosophila flies that there is much more variation in natural populations than previously suspected.19 It was a bomb dropped right at the center of evolutionary population genetics: If natural selection was, in Darwin’s words, “…daily and hourly scrutinizing, throughout the world, every variation, even the slightest; rejecting that which is bad and adding up all that is good…,” then shouldn’t variation be at a minimum? Most mutations were injurious, not beneficial, so would be expected to be summarily culled. To explain the apparent paradox, a Japanese theoretical geneticist, Motoo Kimura, posited a theory that soon became known as “neutralism”: The reason so much variation existed in nature, the theory argued, was that most of the variation was neither here nor there with respect to fitness. Absent a reason to cull, natural selection would therefore simply remain indifferent, leaving high levels of genetic variation to accumulate and drift freely in natural populations.20
At the Galton, George’s überboss, Harry Harris, was doing his best to fight the trend. If variation was neutral, what role then for natural selection? This was a serious matter: Unless a better explanation was found, Darwin’s great theory would need to be thoroughly reconsidered. A Darwinist at heart, Harris was marshaling data from human hemoglobin to argue that Kimura and his gang were mistaken. To do so convincingly, though, he’d have to propose a superior mathematical theory, and who better than George for the job? In truth, George was more interested now in the Passion Schedule and the Bible. Still, he shrugged his shoulders and complied.21 After all, this theoretical challenge on genetic polymorphism might help clarify some issues on sex, and both could serve as further scaffoldings for his continued search for the origin of family. Besides, all his attempts at simulating animal combat on the computers had by this time utterly failed.22
He was working on a model of an optimal mutation rate: It was “far superior to Kimura’s,” he wrote to the recent Nobel laureate MIT economist Paul Samuelson, with whom he’d resumed a short correspondence.23 But then came a surprise. In the spring a letter from John Maynard Smith arrived in the mail. In it were computer printouts of John’s latest attempts to model animal combat. To George it was practically a godsend.
“Fascinating. Congratulations,” he replied, unable to hide his excitement, “it looks as though you’ve gotten well beyond the point I’ve reached.” Combat, after all, had always been close to his heart. Even better was the offer of joint authorship, though George would only accept if John’s name was listed first. At the moment he was trying to finish a paper of his own on “Sex and Rapid Evolution,” so wouldn’t have time to work on the combat paper just now; why didn’t John write a first draft for Nature that he could look over and comment on? As for the different behavioral strategies of the model’s animals in conflict, George suggested easily understood names like Dove, Hawk, and Prober.24
Once again the problem was how to explain why, in fighting over dominance rights, territory, or mates, animals often seem to stop short of actually hurting each other. George’s original paper had concentrated on antlers in deer, but this was a general problem. The males of many snake species, for example, were known to fight each other by wrestling without using their fangs, a kind of “benevolence” not unknown even to praying mantises. The most absurd case was that of the Arabian oryx with the rhyming name, Oryx leucoryx: Its extremely long horns, pointed so absolutely in the wrong direction, forced males of this species to kneel down with their heads between their knees in order to direct their horns forward. How could kneeling oryxes, wrestling snakes, and deer that refused to strike “foul blows” be explained? How had Nature, in her wisdom so infinitely greater than man’s, invented limited combat?
Maynard Smith and George took their cues from John von Neumann. For once again, as in poker, nuclear proliferation, or for that matter—Vietnam—animal conflict could be modeled as a game; the trick was to see that the strategy of each “player” depended on the other. Two contestants, for example, A and B, could adopt “conventional” tactics, C, that were unlikely to lead to injury or “dangerous” tactics, D, that were sure to lead to serious harm. And of course, they could simply retreat, R. A possible conflict between them could therefore look like this:
A’s move | CCCCCCCCCCCDCCCCCCCD |
B’s move | CCCCCCCCCCCCDCCCCCCCR |
with A probing on the twelfth and twentieth moves, B retaliating after the first probe, then retreating, and losing out, after the second. Each contest ended with particular “payoffs” to each contestant, measures of the contribution the contest has made to the reproductive fitness of the individual. Spurred on by Maynard Smith, George returned to the computer in the summer of 1972. Together they programmed five distinct strategies, sets of rules that ascribe probabilities to the C, D, and R plays as a function of what happened in the previous moves. There were five such strategies: “Dove,” which never plays D; “Hawk,” which always plays D; “Bully,” which plays D if making the first move, D in response to C, C in response to D, and R following an opponent’s second D; “Retaliator,” which plays C on the first move, C in response to C, D in response to D, and R if the contest has lasted a preassigned number of moves; and finally “Prober-Retaliator,” which if making the first move or in response to C plays C with high probability and D with low (but R if the contest has lasted a preassigned number of moves), following a probe reverts to C if the opponent retaliates but takes advantage by continuing to play D if the opponent plays C. There were fifteen types of two-opponent contests, and John and George simulated two thousand contests of each using pseudo-random numbers generated by an algorithm to vary the contests. With fixed payoffs and probabilities that seemed biologically sound,25 the following matrix presented itself:
Average Payoffs in Simulated Intraspecific Contests for Five Different Strategies
To see whether a strategy is an ESS against all others, all one had to do is examine the corresponding column. In a population full of “Hawks,” for example, does “Hawk” do better than the alternatives?
“Dove” “Hawk” “Bully” “Retaliator” The table showed clearly that it didn’t: Both “Dove” (19.5) and “Bully” (4.9) did better against “Hawk” than “Hawk” against itself (-19.5). “Dove” too was not an ESS: “Hawk” (80.0), “Bully” (80.0), and “Prober-Retaliator” (56.7) averaged higher payoffs in a population almost entirely of “Dove.” In fact “Retaliator” alone was an ESS, since no other strategy did better (though “Dove” ties), and “Prober-Retaliator” came in a close second.
How would such a population be expected to evolve? The answer was that “Retaliator” and “Prober-Retaliator” types would increase in frequency at the expense of “Hawk,” “Dove,” and “Bully.” These last three types wouldn’t become extinct, though, but rather remain in low numbers due to a constant flow of mutation but also because of senility, youthful inexperience, injury, and disease. The balance between “Retaliator” and “Prober-Retaliator” would depend on the frequency of “Dove,” since probing was only an advantage against the meek: If the frequency of “Dove” was greater than 7 percent, “Prober-Retaliator” would replace “Retaliator” as the predominant type. The only way to make “total war” behavior advantageous would be to significantly alter probabilities for serious injury, or to give the same payoff penalty for retreating uninjured as for serious injury. Otherwise the simulations made abundantly clear that under individual selection “limited war” was superior to unbridled aggression.
Of course real animal conflicts in nature were infinitely more complicated. Besides the category distinction between “Conventional” and “Dangerous” behavior, which in all probability was more subtly graded, individuals varied widely in the intensity and skill with which each kind of tactic was employed. Still, by simplifying, the model allowed for certain predictions: The table, for example, showed that the best strategy against “Hawk” is “Dove,” or in other words immediate retreat. This meant that it would be to the advantage of a given individual to simulate wild, uncontrollable rage, since those encountering him would do best to get out of his way and yield. If that was the case, a pretend “pseudo-Hawk” type would soon arise, leading in turn to selection for a second type with a special talent to “call a bluff.” To counteract this dynamic, a true sign of maniacal craziness would therefore be expected to evolve, one that could not be easily counterfeited. And this, it seemed, was precisely what sometimes happened in the wild. Elephants “on musth,” for example, were often described by local peoples as invaded by wild spirits: As they rampaged uncontrollably, often with fatal results, a dark brown tarlike fluid secreted by the temporal glands ran distinctively down their faces. Combating deviousness, this was nature’s way of signaling that here was no charade: With due respect to fakery, some things just couldn’t be bought by guile.
These were important discoveries, George thought. Perhaps they’d prove useful to mankind.
He was happy: not only had Maddox informed Maynard Smith that Nature was interested, but he’d have his name on a pathbreaking paper alongside a world-renowned authority. True, the insight had been his. But this was an infinitely better outcome than his first, original attempt alone.
As exciting as it was, however, George’s heart remained elsewhere. He had no plans, he wrote to Kathy, to renew the SRC grant that was running out in July. Instead he was planning on spending the next few months working on a book about Shakespeare and the Bible.26 Most of all, he was finally giving in to fate.
Recently he had preached a sermon on Matthew 6:25–34:
Therefore I say unto you, Take no thought for your life, what ye shall eat, or what ye shall drink; nor yet for your body, what ye shall put on. Is not the life more than meat, and the body than raiment? Behold the fowls of the air: for they sow not, neither do they reap, nor gather into barns; yet your heavenly Father feedeth them. Are ye not much better than they? Which of you by taking thought can add one cubit unto his stature? And why take ye thought for raiment? Consider the lilies of the field, how they grow; they toil not, neither do they spin…. Wherefore, if God so clothe the grass of the field, which to day is, and to morrow is cast into the oven, shall he not much more clothe you, O ye of little faith? Therefore take no thought, saying, What shall we eat? or, What shall we drink? or, Wherewithal shall we be clothed?…But seek ye first the kingdom of God, and his righteousness; and all these things shall be added unto you. Take therefore no thought for the morrow: for the morrow shall take thought for the things of itself.
He couldn’t stop thinking: He held an ordinary job, lived in an ordinary flat, dressed conventionally, was paid a regular salary. He’d sort of known, then, without really knowing it, that all this would have to end. “Wishful thinking had kept me supposing that it was not going to happen to me,” he wrote to Maynard Smith in October,
—or at least not in the extreme way that it seems always to happen in the accounts I had read by missionaries and others who had themselves lived “the life of faith.” In those accounts the saving cheque always arrives at the last possible moment when disaster is at hand.27
“I had optimistically calculated that deliverance had to arrive around the 20th of September in order to avert disaster. However it appears that God’s standard of what constitutes ‘disaster’ are on a different scale from mine,” he continued.
Furthermore it appears that His standards are more accurate than mine, for in fact here I am almost a month later, still with food and other necessities and with all essential accounts paid. I don’t know how much longer this is going to go on. The encouraging part is that I am now down to exactly 15p and my visitors permit for staying in the UK expires in less than a month. Thus I reassure myself by telling myself that God’s standards of disaster will shortly be satisfied. I look forward eagerly to when the 15p will be gone.28
John was very worried. “I have less faith than you do that the Lord will provide. Please let me know at once if I can help.” Hamilton too was urging his American friend to renew his fellowship. If George got evicted he was more than welcome at Berkshire. “If there is an Almighty I think you mistake his ways!”29
But neither Maynard Smith nor Hamilton understood the extent of the test George had put himself to, for it was far from just a matter of money. “It is now more than nine months since I last saw a doctor,” George wrote proudly to a friend back in May the previous year; when he was feeling unwell he’d go to pray at the London Healing Mission. Soon after his conversion he had stopped his periodic thyroid checkups. After all, the coincidences, the penetration of the Bible, the equation—all were signs that he’d been chosen for some task. If the Lord so wanted, the Lord would provide. By now it had been two years since he’d been to a doctor. Pushing fate, he’d begun to eat just as little as necessary and had survived for the last week on barely a pint of milk a day. But there was something worse, darkly more ominous: George had completely stopped taking his thyroid medicine.30
It was a neighbor from Little Titchfield, Mr. Wood, who found him, collapsed, in the stairway and rushed him to the hospital teetering on the brink of unconsciousness. Luckily an alert physician at the Middlesex ICU, Dr. Webb, noticed the deficiency in his thyroxine, and administered it intravenously while George lay asleep in bed. In most probability this was what saved him: With no corrective to his lack of thyroid hormone, his energy uptake and heart rate had reached such levels as to put his life in grave danger. George had been a heartbeat away from dying.
It was Christmas 1972, and he was recovering in the ward. His eyes were sore from the atropine, and when a patch was removed from one of them, it took awhile before he could stop seeing double. But most troubling at the moment was his imminently expiring visa. “If you say that I entered Middlesex Hospital in a state of ‘starvation,’” he subsequently wrote to Dr. Webb, whose explanations would be necessary, “they are likely to say, ‘Hah, he ran out of money, one of those American beatniks.’” George preferred that Dr. Webb write that he arrived in “a state of extreme bodily weakness” instead of “malnutrition.” Also, he thought that it would be better not to mention “myxedema”: Some immigration officer might know what that meant and wonder why he’d stopped taking his thyroid medication. Then he turned to the bigger picture: The reason he hadn’t renewed his grant, he’d explain, was because he was in the process of switching his career “from science to Christianity.”31
Finally, in January, release papers in hand, he was helped into a cab by Mr. Wood and was back in Little Titchfield. Weakened and shaky, he was doing his best to nurse himself back to health. “What is it that one does wrong in cooking rice that makes it stick together?” he wrote to Annamarie in sunny California.
Sometimes my rice sticks together and other times it doesn’t. I don’t cook it very often, so that it is difficult to remember how I did it when it worked well. The last time I cooked it it didn’t come out at all well. The time before it was very good. Now maybe the difference was that it was a different brand last time, since I was opening a new package. Or maybe the trouble was that I didn’t follow directions correctly. It said on the package to bring it to a boil, stir once, and turn it down immediately to a simmer. But mine boiled for a little while before I turned it down. Could that have caused the trouble? It stuck not only to itself, but also really stuck to the pan. So please tell me what are the critical points that make the difference between sticky and non-sticky rice?32
He was fifty years old. Miraculously he’d survived the Lord’s test. But more than ever now he grasped what seemed to have escaped him for quite some time. He was pale and thin, his fingernails brittle and blackening. His brand of strict Christianity had obviously gotten him nowhere. In this world at least, obedience to God notwithstanding, George was utterly alone.
Hamilton’s rule, rB>C, was good for the family or at most, after George’s correction, to those who shared similar genes. But what about altruism between nongenetically related organisms? This, after all, had been the moralist’s concern throughout the ages, sacrifice among relations being a lesser riddle to spin. Recognizing the problem, the Judeo-Christian tradition exhorted its followers to “Love thy neighbor as thyself,” but Aristotle was more of a cynic. “The friendly feelings that we bear for another,” he wrote in his Nichomachean Ethics, “have arisen from the friendly feelings that we bear for ourselves.”33
Pagan thought was not the only hardened philosophy on the moralism block: Saint Thomas Aquinas took a surprisingly utilitarian position, arguing in the Summa Theologia that we should love ourselves more than our neighbors. His interpretation of the Pauline phrase was that we should seek the common good more than the private good since the common good is a more desirable good for the individual. David Hume, in A Treatise of Human Nature, may have spelled out at the age of twenty-six what the venerable medieval theologian was thinking: “I learn to do service to another, without bearing him any real kindness: because I foresee, that he will return my service, in expectation of another of the same kind, and in order to maintain the same correspondence of good offices with me or others.”34
In 1776, the year of Hume’s death, his Edinburgh neighbor the economist Adam Smith put it even more directly in The Wealth of Nations: “It is not from the benevolence of the butcher, the brewer, or the baker, that we expect our dinner, but from their regard to their own interest. We address ourselves not to their humanity but to their self-love, and never talk to them of our own necessities but of their advantages. Nobody but the beggar chooses to depend chiefly on the benevolence of his fellow citizens.” Most succinct of all, however, was the Dutch-born English satirist Bernard de Mandeville, who in a couplet from 1714 wrote: “Thus every Part was full of Vice, / Yet the whole Mass a Paradise.”35
And so when a precocious son of Lithuanian Jewish immigrants started his education at Harvard in the early 1960s, he had quite a philosophical tradition to build on. But Robert Trivers was not interested in biology—he wanted to be a lawyer—and it would take a breakdown (his mania took the form of staying up all night, night after night, reading Wittgenstein and finally collapsing) to bring him closer to the animal world. Diagnosed with schizophrenia, Trivers took an illustrating course while recovering, and was hired to draw animals for a biology textbook. His mentor was Bill Drury, an Audubon ornithologist whom he learned to love and revere. “Bill and I were walking in the woods one day,” Trivers once recounted to a reporter, “and I told him that my first breakdown had been so painful that I had resolved that if I ever felt another one coming on, I would kill myself. Lately, however, I had changed my mind, and drawn up a list of 10 people I would kill first in that event. I wanted to know if this was going forwards or backwards. He thought for a while, then he said ‘Can I add three names to that list?’ That was his only comment.”36
With Drury’s encouragement, Trivers read Wynne-Edwards and David Lack, and wondered about group and individual selection. Then he signed up for a doctorate in zoology armed with a sturdy plan to study monkeys. But his adviser was a herpetologist, and pointed him to Jamaica and to lizards instead. “When I flew to Jamaica,” he remembered, “I took one look at the women and one look at the island and decided to become a lizard man if that’s what it took to go back there.”
Spending hours peering into the world of his lizards, like Hamilton and Maynard Smith (and Darwin before them), Trivers came to believe that behavior was as much a product of evolution as were eyes and ears and fingers and tails. Looking into bird warning calls and cleaning symbioses in fish he came to see, like Aquinas and Hume and Adam Smith and the Dutch poet before him, that self-sacrifice could serve one’s interest if the chance was better than decent that the good deed would someday be repaid. Following up on Hamilton, he wondered if altruism might evolve between nonkin. This depended on the rewards of cooperation outweighing the costs of conflict, on being able to remember encounters, and on coming into regular contact with one’s neighbors. The theory of “reciprocal altruism,” as he called his new invention, was modeled as a prisoner’s dilemma, even though the actual proof of it as an ESS would have to wait until Hamilton got his hands on it. Still, Trivers was able to show that iterated encounters between nonrelated “players” would produce cooperative behavior since, in the long run, this provided more gain to the individual. On the principle “You scratch my back, I’ll scratch yours,” benevolence could be born of self-seeking: If promised in return, altruism would actually pay.37
As Trivers continued to work on his models, across the Atlantic, Maynard Smith and an ailing George were putting the last touches to “The Logic of Animal Conflict.” Altruism was the opposite of conflict, just as spite was the negative of nepotism. But it bore a structural resemblance to pulling punches in a battle: The very same self-interested logic explained them both. On both sides of the Atlantic, game theory was being marshaled to bring home a century-old insight. Darwin (and Kropotkin) had been right, the “bulldog” Huxley notwithstanding: “Morality” (even if far from selfless) was an invention of Nature.
Meanwhile at UCL, Harry Harris and Cedric Smith were doing all they could to hold on to George. “The whole point of this application,” CABS wrote in a new grant application to the MRC that spring, with minimal cooperation from George,
is to take advantage of Dr. Price’s originality, ingenuity, and ability in developing new ideas about the theory of natural selection…. As will be seen from his curriculum vitae, he has only been formally working in this field for about 4 years at the Galton Laboratory; his previous work was of quite a different nature…. Nevertheless, his interest and natural abilities do seem to lie very much in the direction of this kind of work, even though he has come to undertake it only comparatively late in life.38
Asking money from the government for someone like George took more than a share of explaining. He was unknown, had come from nowhere, and was now fifty years old. Besides, his requests and conditions were highly unusual. “I personally have been very impressed by the quality of Dr. Price’s ideas,” CABS continued. “But he tells me that for personal reasons he wishes to spend only about one year on the present project. The only way in which that would be practicable would seem to be through a grant to support him.” All too well aware of his customer, he added: “—failing that, he would presumably be compelled to look elsewhere for some quite different occupation.”39
CABS was nearer the truth than even he might have imagined. For soon after returning home from the hospital, spurred by a vision of Christ, George underwent a second conversion. Two years earlier he’d written to Hamilton that God’s greatest test to man was that of agape, or charity and love. Luckily there were other qualities that counted in the Lord’s eyes—like obedience and intellectual receptiveness—for, candidly admitting the truth to his friend, “it doesn’t look as though I can pass purely on the basis of agape.”40
But that was then. Now things were different. “Last February,” he wrote to Hamilton, explaining,
I sort of “encountered” Jesus and found that I had never been a Christian at all but a Christian Pharisee and one of the world’s best hypocrites. Now I’m trying to become a Christian. As you know one of the things that Jesus commanded his disciples was to give up things that were dear to them (e.g. money) and follow Him. One thing he has had me give up is the book. It doesn’t really matter what the “true” date of Easter is—what matters is when people observe Easter. It’s people who count in Jesus’ eyes.41
He was abandoning his biblical pursuits and reaching out to the world again. “I’d love to see you again, Bill,” he ended his letter to Hamilton. “You’re one of the people whose company I enjoy.” Pulling out childhood photos of his daughters, he wept in silence, alone in his flat. “Poor Annamarie,” he wrote to one of them, gazing at her picture:
It was probably taken not long before I moved out. I’m sorry I deserted you like that, and I’m sorry I was such a poor father to you…. Looking at your picture now makes me wish I could do it all over again…. You were a very sweet little girl, and I did wrong to leave you and then was very neglectful of you afterwards. I wish there were some way I could do a little toward making things up to you.42
He understood now, he wrote, that he had never really been a true Christian, believing in Christ intellectually but neglecting His teachings about mercy and humility. He was determined to make things right again. His first conversion had been brought about by coincidence and was “false.” This time it would be “real” and was all about love.
Quickly he set about putting out old fires. “I write to you in very great shame,” he apologized in a letter to Rosemarie. To his old Harvard friend Henry Noel, with whom his communication had soured, he wrote to make amends and explain his new path in life. In his vision Jesus had whispered to him: “Give to everyone who asks of you, and whoever takes away what is yours, do not demand it back.” Henry was in France now with his family, living Luke 6:30 too, only from the receiving rather than the giving end, he wrote back with a smile. Still, he was glad about his friend’s sudden change of tone. However much or little it might be like Dr. Skinner’s rats or pigeons, he thought, George’s choice to turn to agape was still a source of volition other than God’s will.43
Whether George would agree was questionable, though reborn a new person, this time he’d keep his thoughts to himself. He was attending a new church now, Saint Mark’s Clerkenwell at Myddelton Square, about a forty-minute walk from Little Titchfield. The first time he went there, he wrote to Kathleen, as he was getting close to the white stone West Tower,
I began to have a faint, vague impression of seeing Jesus walking before me bearing the cross. Two or three times since then I have felt that He gave me the message “Follow me.”44
What this meant was clear to him: Suffering lay ahead. There was as much volition in this, he knew, as there was water in a desert—Henry’s sigh of relief notwithstanding. But George would accept his fate with open arms.
Then, with no words of introduction, he wrote to Julia in America, beginning dramatically: “Dear Julia, Would you be willing to marry me again?”
After those terrible letters I sent you I can understand if you don’t want to have anything to do with me. And if you think back over all the wrong things I did when we were married before, you will surely have doubts about marrying me again. Also I’m not in very good condition physically (a bit thin, tired), and I look quite a bit older now…and my financial condition is rather uncertain. And still another problem is that I am now hoping to live as a disciple of Christ’s, and this may force me to separate from you for long periods, and possibly even in some later year permanently. I don’t know what the future will bring…. However, this would be separation, not divorce, and we should still be man and wife even if separated (see Matthew 19:27 on the possibility of separating at Christ’s call). Thus there are many reasons why you might decide to say No, though I very much hope that you will say Yes. On the positive side, one thing I can tell you with much assurance is that you would find me much kinder than before.45
It was perhaps not the most attractive proposal, but George meant it from the bottom of his heart. His plan was for Julia to come to join him in the summer, he hoped with Annamarie, Kathleen, and Dom. The lease for the flat at Little Titchfield was ending on June 24, but until then they could live together, somewhat cramped, perhaps, but as one big happy family. Then he and Julia could finally go for a proper honeymoon in France, something they had had neither time nor means for back in the summer of 1947. Then they could return to Britain to travel with the kids to the “bonnie, bonnie banks of Loch Lomond” and to Tintagel in Cornwall, where King Arthur is supposed to have been born, and to Canterbury and “lots of other places.” All the love and affection would help bury things past.
Julia wasn’t sure about it all, she said to him in the first phone conversation they’d had since the sixties. But she agreed to come over in the summer, promises for a second wedding withheld. The pronouncements that Jesus wanted him to follow the path of suffering were worrying her. In truth, there was more to worry about than she knew of. For, opening his heart and his Little Titchfield apartment, George was already walking deep on the path of agape.46
It began in late March, around the beer- and piss-reeking, rat-infested corners of Euston Station and Soho Square. It was there that he was seeking out London’s homeless and hapless dregs, men and women, young and old, down on their luck, those whom life had not smiled upon. “My name is George,” he’d introduce himself. “Is there any way I can help you?”
Homelessness had been a part of London’s landscape from its Roman beginnings. In modern times, made doubly visible by photography and statistics and sustained by often harsh Victorian poor-law institutions and a smattering of charities, vagrants became a celebrated if regretted part of the scenery. Disguised as a down-and-out sailor, the American writer Jack London painted a dismal portrait of life in the East End in the 1903 best seller The People of the Abyss. There was Poplar workhouse, or “the spike,” as the shelter of last resort was known. There was “the Peg,” the Salvation Army barracks on Blackfriars Road in Southwark, where the homeless could turn up on a Sunday morning and, if they were lucky, be given a free breakfast. And out on the streets there were knifings, and broken beer bottles, and the stench of death, and the silence of suffering, and the battle for a bed at night, and the constant mumbling under the breath, audible but opaque, punctuated by a barrage of expletives.47
In the winter of 1910 it was estimated that 2,747 people were sleeping rough in London. That number swelled after the Great War, when former servicemen, many of them disabled and disfigured, were reduced to begging on the streets. Air raids on the capital during World War II left an estimated one in six of Greater London’s population homeless at some point, and squatting became a way of finding a home that would become part of the city in the years ahead. In 1966 the television drama Cathy Come Home, about a working-class single mother living in the streets, made a profound impact on a sentimental public, leading to the formation of the housing charities Shelter and Crisis, and the night shelter for homeless teenagers in Soho, Centrepoint, in 1969. No one knew precisely their number, but by the time George made his way to Euston Station from Little Titchfield in the spring of 1973, an estimated 40 percent of England and Wales’s homeless—wet, grimy, and often inebriated—were living in and around the city.48
Soon he learned that there were many ways he could help them: A quid here, a sandwich there, a cup of hot cider, a word to a policeman. Most of all, though, he could offer room and board, and, beginning in April, they were flocking to his home. There was Peg Leg Pete, a temperamental redhead who lost his limb clambering over a wall while being pursued—falling and catching his leg on a hook, where he remained suspended until the police arrived. There was Smoky (real name: Trevor Russell), a hardened alcoholic who had been in and out of prison more than thirty times. Smoky “was tough and ready to fight any man of any size,” George wrote to a friend; he couldn’t stay at any hostel in London, tales of his disturbances having become legion. There were Bernardo and Chrissy, a sweet couple who hadn’t had much luck and drank a lot. There was Aberdeen, another alcoholic with a mental hospital record, and a karate expert to boot. To all who stayed longer than overnight, George provided keys. At one point there were four men staying at Little Titchfield who had either done time or were wanted by the police and who were alcoholics or who had a record of insanity, each with his own keys to the place. One of the men had been in prison specifically for burglary.49
Friends and acquaintances were starting to worry. He had written to Henry Noel that before his love conversion he had been “vile” and was trying to make amends by following “the path of total depravity.” Henry replied that it struck him that there might be a peculiar kind of pride in judging ourselves with more harshness than God Himself judges us. “Let God be the final judge—don’t try to out-God God.” The duty of charity, he reminded his friend, applied first and foremost to ourselves; George needed to snap out of this obvious “state of extreme.” “The other Price” too, the psychiatrist John Price from Maudsley, wrote kindly to offer George to come stay with his family in Northumberland. This might help, he hinted gently, “to give you a wider perspective during a time of decision-making.” Tatiana, for her part, wondered whether if he was feeding every man he himself was not growing hungry. Even Edison, all the way from the Village and still engrossed in Iyengar lotus-position yoga, implored his brother not to be so “damn self-critical. I really am fond of you,” he wrote in a rare exhibition of brotherly affection.50
But as usual George Price was on a mission, fighting off any feelings of fear of the strange men in his apartment: “I told myself that if I was obeying Jesus, he would protect me against serious harm,” he wrote. And, it soon became apparent, Jesus really was protecting him: These were rustlers and cheats, men, it seemed, with little moral compunction. And yet, from April through June, besides a bottle of wine that was later replaced, nothing was ever stolen. The place was filled with heavy smokers, most of whom were semi- or fully drunk much of the time, but there was never a fire. The neighbors in the flat below were not too happy about what was happening above, but following George’s gentle explanations “soon became friends again.”51 Sure, he was giving out money freely now and leaving very little for himself. Sure, he was being taken advantage of. And sure, few of the men cared a hoot about him or would help him if he needed them. But this only strengthened his resolve.
Catching wind of the fact that George spent much of his time on the streets now, giving to the derelicts he encountered, the Reverend R. F. H. Howarth from All Souls wrote to say that experience teaches that giving money to down-and-outs “is seldom more than an easy way out for ourselves.” But George’s experience was different; this was no version, however sophisticated, of a Trivers tit-for-tat. To Henry Noel’s concerned letters he replied that no, he had not deliberately put himself in a time and place where he would be asked for help. In fact he dreaded going down to Soho Square, where some of the fiercest and most violent hoboes held sway. But then he’d read 1 Thessalonians, and hear Jesus whispering to him: “Go back to Soho Square this evening.”52
Soon he would have to leave his apartment. Suffering was on its way. Whether, as he’d written to Kathleen in March, there was ever really pleasure to be found in pain seemed beside the point now.53 Aquinas, Hume, Adam Smith and the Vietnam War notwithstanding, after fifty-one years, finally, George was learning to love.
George Price in his University College, London, office, 1973
Reckonings
Toward the end of April 1973 the grant came through. Beginning May 1 George would be reappointed associate research fellow at the Galton, with a salary of £3,195 for a year of research on genetic polymorphism, “no fixed hours of attendance” stipulated. It was exceptional for the Medical Research Council to award one-year grants, not to mention for the Galton to demand so little; CABS’s imploring had evidently done some swaying. But in truth genetic polymorphism in nature was rather far from his mind now. In May he wrote to Julia that he was planning to find a large derelict house once the lease ended on June 24, and to start a “Jesus people” commune with twenty to twenty-five people. Clearly her lack of response to his marriage proposal meant that she wasn’t very interested. But she should still come along with the girls and Dom in the summer to stay with him there. He had no doubt that she’d be fond of Bernardo and Chrissy in particular.1
To Mr. Norman Ingram-Smith of Saint Martin-in-the-Fields he wrote in more detail about his wish to help solve the “bag-storage-place-to-wash-and-change-clothes problem” of London’s homeless. There were two explicitly Christian communes in the city: the Children of God commune on Walterton Road and the Jesus Family commune in South Norwood. Both were full-time evangelizing outfits, and both prohibited drinking and smoking: “That’s fine for those who want that, but there are many people in London who enjoy helping others but who smoke and drink moderately and want to hold jobs. So there is a need for communes or co-ops with more permissive rules.”2
The idea was to start such a commune by renting out a derelict house (not squatting; after all, the people living there would all have jobs, and it wouldn’t be fair not to pay rent), and opening it up as a haven for homeless who needed help. Each member would decide what part of his or her possessions and income were turned over for common use to the commune. Particular effort would be made to get some members with skills useful for rehabilitating old houses: plumb-ers, electricians, and so on. It would be a happy and friendly place, “with a bit of style and swing to it,” for advertising to help make communal life seem attractive. Members would be encouraged to invite guests for meals and to stay overnight or longer. But this would not be a one-off; it was part of a much bigger plan:
The hope would be that other communes would spring up that similarly had permissive and flexible rules, with members holding jobs, some of which would have more social service emphasis. One desirable feature would be to have young people and old people living together. Some communes might include bedridden or blind people. Others might make a special effort to help alcoholics. And so on. It would depend upon what people were interested in doing. If the idea took hold and many communes were founded, a lot of problems could be alleviated, including the problem of giving homeless people in some cases homes, and in other cases a place to leave a suitcase, wash up, and change clothes.3
Back in Little Titchfield, he was learning lessons of love from his lodgers. In the living room he had built an altar, covered by a tablecloth and with a wooden cross standing atop it. It was rather simple, George thought, but he had plans for a more splendid one, with a skirt of black velvet and a top cloth of white velvet, surrounded on the sides and back by drapes of blue velvet. Then one day Bernardo asked for some Vaseline for his hair, and, apparently not noticing that it was an altar, wiped his greasy hands on its cloth, and—to George’s horror—hung his underpants on the cross. Just as he was about to give him a piece of his mind, George came to see that this was Jesus telling him—through Bernardo—that the rich velvet altar cloths were the wrong way, the old way, the Old Testament way, whereas giving good clothes that he himself wanted to needy strangers was the right way, the way of Jesus the Lord.4
As much as living with strange men was educating him, the lease came to an end on June 24, and, feeling utterly unworthy yet to follow Jesus’ true path of suffering, the least George could do was not to renew it. The peculiar American had been a godsend to the homeless of Euston Station and Soho Square for the past three months, but he had completely failed to plan ahead for his own sake. Now George was going to be homeless himself.
The first few nights he slept in his office at the Galton, but clearly this was no kind of solution. Ursula Mittwoch, a colleague at the department, offered that George stay with her family and do some tutoring for their teenage daughter who was just then preparing for an English exam. She remembered his stay with fondness. Her daughter loved George’s clarity and marveled at how he seemed to know all the poems she was supposed to learn. Everyone enjoyed his good humor at breakfast and dinner, his utter considerateness, tidiness, and gentle manner. Even George himself was making a good time of it. “Th us far I have enjoyed being homeless,” he wrote to his old family friend Dr. Gilfillan back in the United States on July 3. “It is a good way to get acquainted with people.”5
But the Mittwochs’ was only a short-term solution, as were fleeting stays at other friends’ houses from the Galton. He’d moved most of his books and papers to Wolfson House, the abode of the Department of Human Genetics and Biometry at 4 Stephenson Way. But soon George was beginning to see that this wasn’t going to be all that easy. Before he could create his “Jesus people” commune, he would need to find a place to sleep.
Having to abandon George’s apartment, too, Smoky was now once again behind bars. From Her Majesty’s Prison, Pentonville, on Caledonian Road, he wrote on lined prison notepaper to thank George for the radio he had sent him, but also to explain his own philosophy. George might think that Jesus intervenes in people’s lives, but Smoky was less salutary. “Lets be fair,” he wrote, “if we do wrong we have to take the consequences.” George’s noble generosity was admirable, but in the end the price might be too steep:
Come to think of it, you are better off keeping away from the square, those people there have no respect for you, all they want is money and cider off you, you have to consider yourself now and again, do they worry about you, when you are broke and hungry. I doubt it very much.…give them half the chance and they would squeeze you dry.6
Selfless friendship was difficult to come by.
Talking about friends, where are all the ones who are supposed to be friends of mine (YOU EXCEPTED OF COURSE!) I haven’t had even as much as a postcard off any of them. So I can assure you, I don’t miss any single one of them, FRIENDS, people call them? They are or were only drinking acquaintances, I miss my drink and the privilege of walking the streets admittedly who doesn’t in this place. In fact what purpose have these people got in LIFE? They live from one day to the next wondering where the next drink is coming from they hardly ever eat, have a bath, they won’t work, honestly I think some of them would be better off in here, for a while.
He was praying that George and Peg Leg Pete find a place to rest their heads again. George was a rarity: a true and honest altruist. He needed to watch out for himself. “It’s not very nice in the Bruce House,” Smoky warned him of the Centrepoint homeless hostel on the aptly onomatopoeic Drury Lane. “Pleased don’t sleep that low!” Then he added, “I would suggest that you post the cash to me in your next letter, if you can manage say £10 to £15.”7
Thinking little of his own problems, George had lately started to help old people around Myddleton Square near Saint Mark’s Church, nursing them or running errands during the day and sleeping over nights when family found it difficult to stay. Muriel Challenger, a congregation member, acted as the go-between. There was the frail octogenarian Mrs. Rose on Chadwell Street, who wasn’t doing all that well, and Mrs. Abercrombie, likewise, on Goswell Road. After explaining that he shouldn’t worry if the old ladies sometimes seemed “changeable,” Muriel wrote to George:
Mr. Eastop, 345 St. John Street, could do with someone to walk beside him for a very short walk. It would be good for him to go out and not sit all day but he has lost confidence since a severe illness. His little wife is housebound too & is not much of a companion as she finds her deafness difficult to cope with.8
George had seen Julia briefly when she visited in the beginning of August. She’d come over, she made clear, to buy some antique jewelry and small collectibles to sell at weekend antique markets back in Michigan. It was a sad coda to the hopeful days all those years ago, when World War II was ending and the future lay ahead. If there had been some miniscule, wild glimmer of hope that they should get back together despite all their history, it had to be put to rest now. With George homeless and making radical selflessness his life’s philosophy, it was clear to Julia that her relationship with that handsome man she had encountered at the Met Lab, the promising scientist who had become the father of her daughters twenty-five years before, was finally, irreversibly dead.9
George was staying at Bruce House now. Some nights a violent drunk would fight him over his cubicle, and always he would yield with a smile. During the day he’d walk to Euston Station and Piccadilly Circus to meet winos and beggars and see how he could help them. He was wearing a large aluminum cross against his chest, and twice already, he thought, it had come in handy. When he’d chanced upon two cases of police brutality to homeless men he confronted the coppers demanding that they stop. Each time he was told gruffly that it was none of his business, and each time he remarked that it was. Then, on both occasions, the policemen took a look at his cross and, silently if not entirely respectfully, retreated.10
He had testified at Smoky’s trial, but the testimony failed to shorten the sentence. Never mind, George wrote encouragingly, this would give Smoky time to make a true promise to Christ. “You asked me for suggestions about what to do when you get out,” he offered.
Well, Smoky, I may be totally wrong, but since you ask me for advice I’ll tell you what I believe. Your ideas, from what you’ve written to me, are about getting a good job, working regularly, going to church regularly, and abstaining from drink. Well, I don’t think you can manage it.11
Instead George thought that he should take one or two drinks soon after he got out, that he should right away, even now in prison, stop attending church services, and that he should abandon ideas of getting a proper job and try to help the homeless instead. The reasons for all this (“by the way,” George wrote, “this is very unconventional advice”) were first, that not drinking entirely would only inevitably lead to a powerful urge for the bottle; second, that going to church was much less important than serving Jesus by loving and helping others; and third, that since he knew the streets better than anybody, helping homeless down-and-outs like himself would be the job he could accomplish with greatest skill.
If you try to manage a conventional, in-between life I think you’ll quickly drift back to the way you were. So I think your only way out is to resolve that you’re going to go to the other extreme and give most of your time and efforts to helping others, especially alcoholics. It’s much the same way that some dangerous animals will attack a man if he tries to run away from them, but will run away from him if he goes directly toward them. So, in the same way, think of cider and wine, Soho Square and Bruce House and that whole way of life as a dangerous tiger that will hunt you down if you try to flee from it, but if you go directly toward it, armed with the “rifle” of intending to help people, it will flee from you.
Sealing the letter and addressing it to Pentonville, George might really have written the advice to himself.
Back in October when he’d expressed to Maynard Smith his joy over the outcome of their joint paper on the logic of animal conflict, he had paused to relate an embarrassing misgiving. “There is one matter that has to be brought up now and on which I need to hear from you before trying any re-writing,” he wrote. “This is a rather unhappy matter to mention. It involves Bill Hamilton.”12
What George was referring to was something Hamilton had once told him regarding the refereeing of his 1964 paper on the evolution of social behavior. Usually gentle and pacific, Hamilton felt that he’d been terribly wronged, and continued to harbor a burning grudge against Maynard Smith after all these years. For Maynard Smith had been the referee of his paper, Hamilton had learned, the one responsible for asking to split it into two separate papers—a request that eventually held up publication for close to nine months. This wouldn’t have been so terrible if Maynard Smith himself had not hurried in the interim to publish the paper in Nature contra Wynne-Edwards, in which he coined the term “kin selection” for the very first time. After all, “kin selection” was a pilfering of Hamilton’s idea of inclusive fitness; like King David with Uriah and Bathsheba, Maynard Smith had not only sent Hamilton away but absconded in the meantime with his beloved!
When George found out that Maynard Smith had been the Nature referee who read his own paper on antlers in 1968, he remembered Hamilton’s ire and jumped to similar conclusions. Once again, it seemed, John had held up a new idea and in the meantime somehow found himself interested in the very same topic. But then George met Maynard Smith and saw what a kind and gentle person he was. Hamilton’s anger, he now believed, had to be the result of some misunderstanding. This was the reason why, when Maynard Smith wrote to him in 1971 wanting to cite his antlers paper, George replied, “If one mentions an ‘unpublished manuscript’ then someone may wonder about whether it was used with permission, but if you speak of ‘discussion’ then no such suspicion arises.” Having seen for himself that John was a good man, he wanted to protect him from a possible second accusation.
Hamilton, though, had never gotten over it. This was tricky business, George wrote to John in October, since in the draft of “The Logic of Animal Conflict” that Maynard Smith had just sent him there was no reference to Hamilton on kin selection. Clearly this needed to be fixed before George would put his name on the paper.
But something else needed to be fixed as well. For, following his love conversion, George saw that the current drafts had to be revisited. “This requires choosing some words with more care,” he explained to John in February. “I think that I’ve found wordings that you won’t object to and that won’t shock Nature’s readers by making them suspect what I believe.”13
Maynard Smith replied that he was sorry about not citing Hamilton in the draft; oddly enough it was simply a glitch, and he’d fix it. He was sorry, too, about what had happened in 1964. In fact he’d quoted Hamilton’s short 1963 paper then but could have done better by citing the as-yet-unpublished paper that he had just reviewed. He felt terrible about it, and would try to find the next opportunity to “set the record straight” clearly, he wrote, “Bill certainly deserves any credit that is going.”14 As for the reworking of some of the language in their current joint paper, John would defer to George’s sensitivities. He had no problem that the word “Dove” from “Hawk v. Dove” be scrapped; instead they’d just call a nonviolent, nonretaliating actor by the less theologically laden “Mouse.”
“The Logic of Animal Conflict” made the cover of Nature in November 1973. “Game theory and computer analysis,” the authors concluded triumphantly, “show…that a ‘limited war’ strategy benefits individuals as well as the species.” With the newly introduced and formally defined concept of the ESS, it was a paper that would impact the study of the evolution of behavior dramatically.15 Down at Soho Square most days, searching for Aberdeen and Peg Leg Pete, George had other things on his mind.
“As I need hardly tell you,” Al wrote to him from Buffalo,
the moral and religious precepts of the Gospel reflect a profound understanding of human nature. I would think they are intended to identify goals toward which we should strive, given our frailties…to live up to them literally may be to attempt more than human nature can manage and, I suspect, more than we actually intended. Trying to live up completely by such principles might produce little in the way of peace of mind. And, it would seem to me, that where behavior based on religious precepts does not yield peace of mind, the eventual result will almost inevitably be the erosion of belief itself.16
But George was deep in the forest on the path he had set for himself. “I can’t remember whether I told you anything much about my way of life,” he wrote to his brother, Edison.
I have no home, so use my business address as a mail address…. Usually I wear brown Levis, sneakers, and a colorful shirt. Many times each month I find myself reduced to one penny, a half penny, or zero. Most of my possessions have been given away, including my watch and coat (but I’ll have to pick up a coat somewhere now with winter coming on). Everywhere I go I keep running into down-and-out alcoholics, to whom I give when I have anything, and with whom I sit and drink from their bottle if they offer me a drink. Increasingly I find myself on the opposite side from the police. Many of my friends have done time, and I’ve been in a house that was raided and had my things searched then, but I haven’t yet been busted…. I do a lot of smoking, and also smoke cigarettes, though I haven’t yet developed a fag habit. A substantial amount of my time is given to trying to help people in almost any way they ask me or seem to need help, whether it’s by giving them money, cleaning a filthy kitchen, talking to a landlord, shopping for a housebound person, or trying to solve some mathematical problem for somebody here at work. A lot of this helping is of old people, especially women in their eighties. I live very cheaply and have been reducing my debts (which are large) fairly rapidly since I became homeless…. In spite of vast amounts of time missed from work, plus eccentric behavior such as sleeping here often and doing my laundry in the men’s room and trying to borrow money from everyone in the department, my professor and the department chairman are friendly to me. (In fact, most people are friendly to me except the police, who seem to instinctively dislike me nowadays). I haven’t gone to church for six or eight weeks, but I visit and try to help old people in connection with a church that I have often attended. I usually wear a cross of some aluminum-appearing or pewter-like metal around my neck, except that people keep asking me for it (especially old, sick people and down-and-out alcoholics) and I’ve given away seven of them and don’t have any now and won’t be able to buy another until pay-day). I generally try to say “Yes.”17
Then he ended, “And now what’s up with you?”
It was an amazing transformation from the prim, short-haired, gangling IBM worker he had been just a short seven years ago. Even Smoky was really starting to get worried about him, as was Paul Garvey, a homeless wreck serving time at Her Majesty’s Remand Centre in Richmond, Surrey.18
But George was happy, perhaps the happiest he had ever been. A kind of peaceful quiet had finally descended on his soul. Lately he’d met “a bloke named Keith who is a follower of the Guru Maharishi,” and the two enjoyed conversations on a park bench over chips and coffee.19
He was enclosing a picture of himself, he wrote to Kathleen, taken in his office by a photographer; the best faculty photo, people said, in all of the department. In it he is wearing a colorfully striped shirt and dark bow tie, sporting a wry smile above a scraggly red beard, counterbalanced by fine hair brushed back above a broad forehead. Only the eyes confuse an otherwise joyful portrait: Tucked behind dark-rimed glasses, one is small and kind, the other open wide and strangely empty.
He was feeling so good that he decided to send Kathleen a special surprise. His only likely source at the time was in Nottingham, where, he divulged to his daughter as if reading her a bedtime story, the sheriff who hunted Robin Hood had lived. But in the end he took out the quid’s worth of pot, pressed between the pages of a C. S. Lewis book stamped for California. He had just moved to a new squat, and ended up smoking it himself.
Life among the destitute, as the “Monthly Message” of the London Healing Mission newsletter admitted, was “certainly never dull.”20 There was an alcoholic woman beater whose partner George had hid from him and who was demanding to know where she was. Increasingly he would come around the Galton, insisting to see George, and, when refused entry by the guard, would yell from the pavement up to his office. George refused to divulge the woman’s whereabouts and soon was keeping his own whereabouts secret, too. “The reason for the secrecy,” he explained to Kathleen after half apologizing for smoking the reefer,
is mainly one very difficult man who has been coming around where I work to look for me and causing trouble. A week ago Monday he pissed publically on the front steps of the genetics building, smashed a bicycle lamp, scattered the contents of some student’s satchel around, and shouted his best obscenities.21
The people he was living among and helping weren’t always as friendly as he was, but, having been enveloped in a halo of serenity, George wouldn’t allow this to dampen his mood. “I expect that one cover-illustrated article in Nature compensates for one urination at the front entrance to the building,” he joked to Kathleen, his sense of humor still very much alive.
The administrators at the Galton weren’t happy about the down-and-outs who were showing up, still less for their urinations and assaults on students. Late in the fall, George had met a young IBM programmer from America at the Russell Square Underground Station who turned out to share his liking for Proust plus his total lack of sense of direction and great inability in pronouncing unfamiliar names. Excited, George took him back to his office and they spent the evening talking about Proust and computer programming. As it happened, the young American was wearing blue jeans, leather boots, a green poncho, and had about a three-day stubble. Wary of George’s exploits, the beadle immediately pegged him as an alcoholic and pressured Harry Harris into introducing a new rule against late-night and weekend working without special permission. CABS tried to help by sneaking George a key to the statistics library, but he was discovered. Soon he was no longer coming in to his office at UCL. Too quickly his colleagues at the department were losing contact with him. Most thought he had gone off the deep end. “He certainly flipped,” one of them recalled.22
Then, in mid-November, Al Somit arrived in London for a visit. The UCL photo may have made George look healthy and chipper, but that was only a head shot and after a rare shower to boot; the professional photographer hired by the Galton had obviously done some magic. In reality things were very different. Al hadn’t seen George for about eight years and was dismayed and appalled at what he now found: He’d first met him in the weight room at the University of Chicago, offbeat perhaps but handsome and muscular and hard; now George was as sinewy and gaunt as an old man, the spring in his step all but vanished. He was grungy and oily and shabbily dressed, his teeth were beginning to rot, his outgrown hair was as brittle as hay, his fingers yellow from smoking. They joked together like in the old times at the co-op before Al shifted, inevitably, to a more serious tone: “I’m not going to give you money for the new pair of shoes you obviously need unless you promise not to give it to these two leeches,” he said to him in a coffee shop, eyeballing two alcoholics who had been on George’s tail. George thanked him but said he couldn’t make such a promise, and that no amount of convincing would help. It was the same old George, he thought, always contrary, always at the extreme. Holding his hand out with a smile to say good-bye, Al walked away from his old friend with the pound notes still deep in his pocket.23
“It was nice to see you again though, in all honesty, I think I would have preferred finding you in somewhat other circumstances,” he wrote upon his return to Buffalo, suddenly feeling worried and regretful.
It occurred to me, as I reflected on our discussion, that you may be confusing the notion of serving your fellow man with loving your fellow man. If the former, surely there are more effective ways than the one which you have adopted.24
Then he added, with a candor far removed from their usual wisecracking: “The latter may, in fact, be quite beyond your capacity—or mine.”
When he left their meeting, George literally had nowhere to go. It was cold out. At Euston Station he met an alcoholic who told him about the headquarters of the Tolmers Village Association, just down the road. The address was 102 Drummond Street, and, the man said, it was one of the few places around with a hot bath.
The Tolmers Village Association had been born in the summer of 1973, the fruit of community action to help save the neighborhood from Stock Conversion, a property developing company, and its owner, Mr. Joe Levy. Levy had become rich in the sixties, having obtained planning permission to build offices on a one-acre site on the corner of Euston and Hampstead roads in Camden. Demolition began in 1963, and within a short few years the run-down shops and houses west of Hampstead Road had all been bulldozed and replaced by “millions of pounds worth of windswept glass, concrete and steel, full to the brim with office workers.” The first of the big property bonanzas, the Euston Centre whetted Levy’s appetite. And as the conscientious members of the Tolmers Square Tenants Association were busy fighting in the Camden Council for the tenants down the road who were being displaced by the new massive high-rise tower, Levy and Stock Conversion were buying up their houses, literally under their noses, to do to Tolmers Square what they had done with Euston Centre.25
Levy hadn’t gotten rich because he was lucky, and now the same acute developer’s nose had led him once again to a practically assured gold mine. Tolmers Square had originally been built in the nineteenth century for the middle class, an almost complete, oblong circle of dark brick four-tiered Victorian terraced houses surrounding a church. Soon, however, it was taken over by the working classes, and when the main-line terminals of St. Pancras and Euston displaced thousands of residents toward the end of the nineteenth century, overcrowding and prostitution turned the area into one of London’s worst residential slums. Heavy bombing during World War II, though, combined with rising health standards and—with the expansion of Euston Station—the encroachment of industry, commerce and offices, led to a population drop from an 1870s level of more than five thousand to just above one thousand in 1970. It was then that the Tory government attempted to stimulate the economy by letting the bank rate fall from 8 precent to less than 5 percent, resulting in a flood of capital into property. By the beginning of 1973 the market valuation of property companies in Britain was £3.6 billion, more than the entire gold and dollar reserves of the United Kingdom. With its run-down porticos and leaky pipes, Tolmers Square had little present value, but Levy’s nose didn’t fail him: Just half a mile to the north of Oxford Street, with Soho and the theater district just beyond, east of fashionable Primrose Hill, and only a few minutes walk from Regent’s Park, Tolmers Square and its North Gower, Drummond, and Euston Street environs would fetch at least three times the rent for office rather than residential space, and considerably higher than for office space in other parts of London. It was a speculator’s jackpot.26
But if the population had dwindled, there were still people living in the neighborhood. Attracted by the cheap rents and proximity of employment, besides a core of longtime English working-class homeowners, a constantly changing population from many nationalities had turned Tolmers Square into a colorful pageant. There were Cypriots and Maltese, Irish, Indians, Pakistanis, Bangladeshis, and Ceylonese. The Italians were especially proud that the former resident of 187 North Gower Street, Giuseppe “the Patriot” Mazzini, had once lived there; the Muslim Asians were proud of the newly built mosque, and the Indians were proud of the five Indian restaurants and the neighborhood’s new nickname, “Little India.” There were chickens in some small backyards, pecking beside the many outhouses. There were old Georgian terraces and quaint Victorian pubs. Amid the tumult and hustle and bustle of Euston Road and the station, Tolmers had sewed the human patchwork into a living community. “It was a place of atmosphere, always alive,” one resident remembered. “Everyone knew each other.”27
Except that no one was properly equipped to deal with the below-the-belt tactics of the wily new developers. By 1973 Stock Conversion had bought up almost five of the twelve-acre environs, a swath that came to be known as “Levy triangle.” The overall strategy for future purchases, the boss determined, could be summed up in one word: neglect. With no particular reason to rush, since every passing day only served to raise the value, Levy enacted a deliberate policy of leaving his properties to decay. When a pipe burst or a terrace cracked, Stock Conversion–employed handymen and builders were instructed to botch repairs, and in any case not to spend more than £5, lest “the boss would kill me.” That the company’s net tangible assets stood at £62 million at the time was of no consequence; soon, enough demoralized tenants would leave to allow Levy to begin carrying out his plan. A few house collapses aided in the psychological warfare. Other abandoned properties were summarily boarded up, and before long many began to stud the square. What had once been a thriving piece of London was quickly turning into a decaying shell: More than fifty houses and a number of commercial buildings had been demolished, more than 10 percent of the land lay vacant, and a growing number of homes and shops were in varying stages of dereliction. Vandalism and rot soon followed; an empty shop on Drummond Street was nicknamed the “the pet shop” because people could watch rats playing behind the glass. The population had been cut by almost half; those remaining included a high proportion of pensioners, immigrants, and the poor. A council report from from the end of 1973 found that of the 213 tenancies in the development area, 30 percent had no access to a cooker with an oven, 70 percent had no access to a sink with hot and cold water, 57 percent had no access to a bath, and 79 percent shared a WC. Everything was going according to plan: “Anyone who observes a beatific smile playing over the features of Mr. Joe Levy of Stock Conversion,” Private Eye reported, “may be sure that what is occupying his mind is not the recent disappointments over plans to knock down three streets near Piccadilly, but the two magic words ‘Tolmers Square.’”28
But if private interest was trampling community living, if this was some kind of twisted revenge against an imagined tragedy of the commons, not everyone was going to stand idly by. Once again, as in T. H. Huxley’s day, the winds of reform blew from “the godless institution of Gower Street.” The School of Environmental Studies was the new name of the faculty housing the old architecture department, and student life at UCL was still spinning from May 1968 and the residual counterculture of the sixties. Passing Dan the beadle, uniformed bastion of the college traditions at the entrance in the corner of the quadrangle, one entered a wide hallway daubed with revolutionary graffiti:
THE TYGERS OF WRATH ARE WISER THAN
THE HORSES OF INSTRUCTION
(William Blake)
PROPERTY IS THEFT
(Pierre-Joseph Proudhon)
SOULS BROUGHT AND SOILED
(anon.)
The first year curriculum included semiology, social history, Lévi-Strauss, Roland Barthes’ Mythologies and John Berger’s Ways of Seeing. In short, though most of the students were only dimly aware of it, the dominant intellectual tone was antiestablishment neo-Marxism. And so, when a group of students in May 1973 embarked on a five-week planning project, it was only natural that they chose adjacent Tolmers Square. After all, they wanted to be involved in “reality,” to break down the barriers between academe and the populace. The neighborhood was in flux, and yet the local council seemed to know next to nothing about the people who lived and worked there, or, in all honesty, to care. The students were outraged: “Unless Camden’s planners can show that the redevelopment of Tolmers Square will have advantages for the people who live and work there at present, as well as those who might live there in the future, they should reconsider their plans,” they wrote in their survey. “Merely satisfying property speculators is not good enough.”29
Just before leaving for their summer vacation, they held a meeting in an office on North Gower Street. A community town planner and a councillor were invited, and joined nine neighborhood locals—a couple who ran a geological information center, two shopkeepers, and five tenants—in agreeing that some form of opposition had to be mounted against the council’s pro-Levy proposals. Before long membership had grown to two hundred, and a group of students had started a community newspaper, the Tolmers News. The Tolmers Village Association (TVA) had come into being. Then, in October 1973, the association took over a shop on the first floor of 102 Drummond Street, turning it into the effective headquarters of the TVA. A local artist designed a letterhead, a rubber stamp, and painted a geranium on the window. It was there, four weeks before Christmas 1973, that George showed up asking for a bath.30
Whether it was his profoundly gentle sad eyes, his worn-out green cord jacket, straggly sandy hair and beard, or the fact that he mentioned that he worked on genetics at UCL, the good people at 102 Drummond invited him to stay. There was an empty room up two flights of stairs, the third-year architecture student, Ches Chesney, told him. Ches and his friends Tim Davies and Carla Drayton were squatting in the room below, and wouldn’t at all mind George’s company.31
He hardly spoke and was exceedingly retiring. They knew nothing of his background, and nothing of his present. At the very headquarters of a community battle against the interests of a selfish millionaire and his minions, no one had a clue that the strange middle-aged American had authored the equation that specified the exact mathematical conditions under which the interest of the group trumps the interests of individuals. What they did know was that he loved taking long, hot tubs, using dishwashing liquid to make bubble baths. Paul Nicholson, a first-year architecture student, remembered seeing George only on occasion, coming down from his room to the kitchen to make a cup of tea, “a flicker of a faint distracted smile passing over his pale features.”32
Squatting, in fact, had become a major part of the battle against Mr. Levy, not to mention a national phenomenon. In London there were close to 30,000 squatters who had taken matters into their own hands: 12,000 people living in temporary hostels added to 200,000 on council waiting lists while 100,000 houses lay empty meant that the housing crisis was real. In Camden alone close to 5,000 dwellings lay unused, an increase of nearly 150 percent in a just a decade. The population in and around Tolmers Square had dwindled significantly owing to Stock Conversion’s policy of neglect, and the remaining tenants were demoralized and weak. Squatters, the people of the TVA soon grasped, could bring with them new energy to fight the battle.33
In the beginning it was the winos who climbed through windows and broke through doors, finding refuge in often dilapidated abodes. But as the social movement grew, more and more activists found themselves doing the same: students, community organizers, Marxists, anarchists. There were artists, too, and drifters; young and old, men and women, families with toddlers, opportunists and ideologues. Of the 180 squatters, 16 were white-collar workers, 12 manual laborers, 12 skilled laborers, 13 artists, 11 children, 4 bakers, 3 travelers, 2 pensioners, 8 housewives, 8 teachers, 25 unemployed, 40 students, and 6 “unknowns.” Even the daughter of the celebrated pop art/technophile–inflected professor of architectural history, Peter Reyner Banham from UCL, had joined a squat on Euston Street, a fact that made an impression on his reverential students at the TVA.34
The conditions in most squats were difficult. Water had to be carried from nearby taps in buckets, lighting was provided by paraffin and candles, and open fires were the only form of heating. Besides the outhouses the “superloos” at Euston Station or the ones at the university provided necessary outlets. But a new spirit had come to the neighborhood.
To Squat or not to Squat
That is the question.
The slings and arrows of outrageous speculation
Or taking courage ’gainst a sea of troubles, end them;
To sleep perchance to dream
Of plans existent and plans yet to come
Conversions dream’d of to improve our Stock
And contracts social which with conscience limned
Shall bring us peace that we may have a home
—From J.S. with apologies to W.S.
(Tolmers News, No. 15)
Soon roofs were being repaired, windows were being painted, bricks mended, even flower plants installed. A local furniture store chipped in, providing free secondhand sofas, tables, and chairs. A fruit and vegetable co-op was set up in the basement of Drummond 117–119; a print shop at Tolmers 19; a motorbike repair shop in the adjacent house. A big carnival with inflatable stalls; a theater show titled Seeing It All Come Down, about property speculation; a steel band, Indian food, and a tug-o-war, enlivened the square in the summer. Derelict houses were turning into homes. And Tolmers Square, once again, was becoming a community.
Which is why when George arrived one day at 102 Drummond with a rather raucous and intimidating redhead walking on one leg, no one objected that he join the squat as George’s roommate. Soon Ches, Paul, Tim, and Carla learned that the man’s name was Peg Leg Pete; it was the same Peg Leg Pete who had stayed with George at Little Titchfield, and whom he now ran into again in Soho Square. Paul remembered the occasion:
They seemed from the first sight of them together the most unlikely companions—Peter being as loud and profane as George was quiet and studious. A battered wide brimmed hat hung down his back attached to a cord around his neck. He was wearing threadbare donkey jacket, greasy jumper and open necked shirt and a pair of dirty brown canvas trousers. A crutch lay propped against the wall behind him, and one of his legs was missing below the knee. He drank frequently from a bottle of cider, wiping his mouth with the back of his hand before squeezing some blues from a harmonica or speaking with some fervour about Leadbelly. From time to time he reached for a tin containing a quantity of stale tobacco accumulated from butts retrieved from the pavements, and rolled a cigarette. Hands and stubble beard orange streaked with the stain of nicotine and tar.35
This was George’s new roommate, and he was set on weaning him from his bottle. It was an impossible task. Often Peg Leg Pete would return from a night in the pub—the Exmouth or the Jolly Gardeners—drunk after closing time and having lost or unable to find his key. Shouldering the door, he’d break the lock and wake up all the gang, who, fearing the worst—police eviction—would run down the stairs only to find Pete sprawled on the floor in the hallway, cussing and oblivious. Sometimes George would discover him comatose halfway up the stairs in a pool of urine. At other times Pete would simply come crashing through the door in the middle of the day, collapsing in a heap. “Sorry, lads. Lost my balance. Got a snout?” Up in their shared room, he made a habit of pissing in bottles and throwing them out the window into the backyard; the bathroom was an outhouse and too tricky for a handicapped alcoholic. George tried to talk gently to him about changing his ways as they walked together in the neighborhood, or journeyed to the pub, or went to bed at night. But this only got Pete riled and abusive.36
He was doing his best to help anyone he could. Harry Robson was another tenant at 102 Drummond Street, a sixty-two-year-old former junk dealer whom Ches had found sleeping rough near the station. George was worried about him. He was suffering from chronic bronchitis and vomiting after every meal. “What I’m concerned about is diagnosis and treatment,” George wrote in a letter addressed from the Department of Human Genetics to a Dr. Heaf at the University College Hospital. “I remember you as an excellent, conscientious and sympathetic doctor, so I wish that Harry could go to your clinic and receive examination and treatment under your supervision.” Then he added: “I am concerned about Harry because he is kind and generous.”37
He was still fighting for friends who had fallen on the wrong side of the law: There was Jim Crickett, behind bars at Leeds Prison, whom he was sending pound notes, and, as usual, there was Smoky. On behalf of the latter George wrote a long letter of surety to the official solicitor at the Royal Courts of Justice. “Yes, it is true that since June 25th I have not maintained a fixed abode,” he attempted to justify his own qualifications.
But I have done this for reasons of Christianity in order to be able to give more money to the poor and as part of attempting to follow Jesus, who, as you will recall, said: “Foxes have holes and the birds of the air nests, but the Son of Man has not where to lay his head.” Thus I became homeless in order to be able to give more and take on larger responsibilities.38
As for Smoky, why, sure, he was trustworthy. In fact he had often helped George with other homeless in the neighborhood. There was no reason to penalize him just because he made the street his home. Was Jesus unworthy of trust, George wondered, since He was a person of no fixed abode?
Often he would help anonymously. “Like an angel coming in,” was how Elisabeth Mansell, the manager of an old people’s home not far from Tolmers, remembered his entrance to SOS House on Christmas Eve, 1973. He had neither phoned nor announced his arrival in any way. But like his unbeckoned entrance to UCL with the equation, he came with special tidings. Elisabeth and George stayed up until well after midnight wrapping presents for the elderly tenants, hoping to surprise them in the morning. When Elisabeth woke up the next day she looked at her watch and panicked: She’d overslept and quickly charged down the stairs. But all was well. There, sitting calmly between the old folk, was George. He’d woken, dressed, and fed all twenty-one residents.39
Then, almost as miraculously as he had arrived, he disappeared.
Amid the chaos of Tolmers and Peg Leg Pete and the alcohol and drugs, George had not forgotten about science. Scribbled notes in an unsteady hand on scrap paper show that he was still working on dense mathematical calculations of genetic polymorphism for Harris.40 Sexual selection, too, was not far from his mind. In fact in mid-February he went up to visit Hamilton at his home in Berkshire for a fortnight. It was a respite, to be sure, from his ragged life in London, but it was first and foremost an opportunity to begin a joint project on sexual selection. Bill and his wife were shocked at his appearance. He looked ill and starving, emaciated. They did their best to convince him to climb back full-time on the boat of genetics; perhaps he could apply for a job to work at Silwood. George said he’d think about. Population genetics wasn’t his main work anymore, didn’t they know?41
Back in town, two weeks later, he wrote to Bill to report on his progress. Things hadn’t been easy. After finally leaving 102 Drummond following a string of violent attacks by Pete, George had slept for two nights at Elisabeth Mansell’s old people’s home. Then there were five merciful nights at a large luxury apartment of a student friend from Galton, with four other flatmates, though he’d caught some awful bug and ended up stretched out on the sofa most of the time. From there he left for a night at a B&B near Earl’s Court, followed by two nights sleeping rough at Victoria Station. On one of these, a drunken down-and-out had attacked him, ripping the watch off his wrist as he fled. He was sorry, but he hadn’t yet had time for sexual selection.42
Still, writing from what he dubbed “Hideaway No. 12,” he had now found more conducive environs:
Address (to be kept secret): 45 Gordon Mansions, Huntley Street, Torrington Place, W.C.1. It’s just a stone’s throw away from the south-west corner of University College. It’s the flat of an elderly lady who has had a stroke and uses one of those metal frames to get around, so that she doesn’t like her guests to have many telephone calls or visitors. Needless to say, she will not permit me to take in homeless alcoholics…. So it is fabulous from the point of view of getting some work done.43
This past week he’d gone down to the computer room at UCL to run some programs modeling the effects of sexual selection in small populations. He was hopeful that before long the program would be working for medium-size populations and would include polygamous relatedness calculations, too. Bill was on his way to the United States for a few weeks, and implored George to feed himself properly. He, too, hadn’t had much time to work on their project. Meanwhile, he sent a note to Imperial requesting that his collaborator be allowed to use his job number at the University of London Computing Centre. After all, George told him that he was avoiding going around the Galton. Besides, his MRC grant would be running out at the end of next month.44
When he was finally off the payroll beginning May 1, George had exactly £95 in his bank account. He was hopeful that this would get him through his next set of payments to Selfridge’s and Barclays so that he could do his part for their paper before he’d need to take a job. No one at the Galton knew his whereabouts. He had just “crawled out of hiding,” he wrote, to go to Wolfson House to collect mail for the past seven weeks.45
But George had been crawling out of hiding for another purpose, too. Back in October, before he’d moved into 102 Drummond, he’d met a woman outside the Swiss Center. It was raining and he was waiting for Smoky who had promised to come along with him to help some alcoholics. She was waiting for a colleague, too—a woman who ran her charity in Nigeria. Her name was Joan Jenkins, she said, and she’d started the Woman’s Health Concern, focusing on estrogen replacement therapy after menopause. She had trained as a nurse, even worked as a nurse during the war, though for years now her day job was a reporter with the BBC. She was about George’s age, handsome, busty, reddish-sandy-haired; a prim and proper, well-educated, upper-middle-class lady.46
Smoky wasn’t showing up. We’re both stuck here in the rain, George said, Why don’t we go in and have a coffee? At first Joan pitied him: He was terribly unkempt, smelled bad, mumbled all kinds of nonsense about Jesus. But he was also clearly a special person: he knew a lot about hormones, and told her about his own work in genetics. She took him around the BBC to meet her colleagues that day; even took him to her home later to meet her husband, Cyril, and their son. Soon the relationship had turned into a sexual liaison. Every Saturday they’d meet at a set location, usually Finch’s pub close to the Notting Hill Gate tube station, and make their way to the Hotel Commodore at Lancaster Gate, just north of Hyde Park. Joan would pull the grimy clothes off of her gaunt lover, run a hot tub for him, and clean him. Then they would lie down on the fluffed-up bed and make love.47
Joan was beginning to fall for him, and he was trying to hold her back. “Seeking to rush things,” he explained, “you just bring trouble and unhappiness to yourself and others and make me increasingly desirous of avoiding your company.” Jesus was guiding him that he was not yet ready to marry. He was thankful for all her presents: a sweet set of notes left for him at the Angel House hostel, a pair of shoes to replace the sneakers that were long past worn, the meals that she’d buy him. But he didn’t appreciate her growing attempts to straighten him out and organize his life. “With your intelligence why can’t you understand that the way to please me is to leave me alone and especially to give up trying to convert me to your way of doing things.”48
It was not a problem that he was experiencing from Kathleen. Having “dropped out” to live the counterculture life with Dom in Hawaii, George’s daughter thought it was actually pretty cool that he was giving away his possessions. George found it amazing that they’d both started similarly irregular lives at about the same time: staying a lot with friends, smoking dope, living with no thought of the morrow.49 He was frail now, but in his letters tried to sound upbeat and quirky, just the way his daughters liked him:
I’m pretty much ok now healthwise, except that I probably have about 20 cavities. Had a lot of illness last three months, a long cough, bit of flu, and so on. Also had some sort of recurring fever that made me feel very week. Suspect it was infectious mononucleosis (didn’t see a doctor) though don’t know how I got it since I hadn’t been doing much kissing.50
Once, when George jumped into UCL and was spotted, CABS tried to pin him down to write a short report to the MRC on his polymorphism work. At present George was living in a Tolmers squat with a man who worked nights as a baker. Maybe he too could find a night job that would leave his days free. That way he’d have some time for a little bit of science.
Slowly, something inside him was beginning to stir. He couldn’t quite get a grip on it, but it was growing, he was sure. It started off as a faint impression when his thoughts roamed and his eyes glazed over. Often, when he put his head to rest at night, when the lights went out and his eyelids rolled down, he could almost catch a glimpse of it. Then he could feel it in his stomach, still later, creeping up toward his brain. George had spent the last eighteen months selflessly giving to strangers. But now, perhaps, it was time to take care of himself again.
The reckonings came from all corners. From Great Depression Upper West Side to speculation-decrepit Tolmers Square; what, finally, had life taught him? Skinner, coincidences, the Bible, the Bomb: all had gotten him thinking about the limits of free will. In particular he wondered about the volatility of his own deeds and emotions. Had he been a bad father and a neglectful son because he wanted to or because he’d been “programmed” differently? Had he left his wife and IBM and Little Titchfield due to chance or necessity? How much control did he, and people generally, really have over their own lives?
Since the day he walked down the gangway of the Queen Elizabeth back in 1967, evolution had taught him a world of wisdom about kindness. Hamilton’s rB > C made altruism dependent on genetic relatedness, whether as its author had first perceived, of the familial kind or, as George had pointed out to him, by simply sharing the trait with strangers in association. The logic of animal conflict, as well as Trivers’s work on reciprocity, made clear that cooperation and mercy would evolve as long as they could be expected in return. A multilevel approach to selection taught that altruism could come about if the group had formidable competitors. And Garrett Hardin’s tragedy of the commons was a warning cry that what was good for the individual was not always good for the community, and that clever ways needed to be imagined if the two were ever to live peacefully hand in hand.
But was science really enough? Could what was dearest to humans simply be the result of some empty evolutionary calculus?
He had found the Lord twice, and was pretty sure the second time that he was following His true calling. But if becoming selfless somehow trumped the logic of genes and reciprocity, then something was amiss. If true, pure giving, neither beholden to propagating more of its kind nor dependent on the promise of being paid back, nor even, as his own equation showed, made possible by groups having to triumph over others, was a heroic slap in the face to everything science had taught him, then obviously he had not cracked any riddle. After all, none of the down-and-outs he had tried to help had changed or would change, and he himself had fallen into a well of misery. He was no longer sure whether pure love and selflessness were possible; maybe, when all was said and done, the circumscribed kindness borne by evolution was really all that there was. If he was going to be honest with himself he would need to look the truth in the face: His attempts to make the world a better place had all utterly failed.
These were his thoughts as he hit rock bottom at the bank and set out to find a job. Luckily Hamilton, too, had not had much time for the work on sexual selection: Up until now all he had done was to collect a few rhinoceros beetles from a rotting log in Pembrokeshire, and most of those hadn’t even mated. In the meantime George found work as a night office cleaner at a local branch of National Westminster Bank. It wasn’t perhaps a dream job, but it would do for now. He liked the silence. It gave him time to think. In any case, he wrote to Bill, he was considered slow but dependable.51
Under conditions of starvation thousands upon thousands of social amoebas of the species Dictyostelium discoideum come together to form a tiny fruiting body, a hairlike structure with an orb at its top. The orb is comprised of many fertile spores, while the stalk is made up of amoebas that died after producing strong cellulose walls. It is the self-sacrifice of these amoebas that allows the spores to climb up the stalk where, aided by a strong wind or the legs of an unsuspecting insect, they may be carried away to live to see another day.
Altruism
Two things,” the philosopher Immanuel Kant wrote, “fill the mind with ever new and increasing admiration and awe, the oftener and more steadily we reflect on them: the starry heavens above and the moral law within.”1 And, to be sure, from Darwin to Allee, Kropotkin to Fisher, Emerson to Haldane to Wynne-Edwards, the mystery of altruism, considered the highest form of morality, was attacked from all possible directions. Where did altruism come from: Could it have been borne by the invisible hand of natural selection working directly on genes, on individuals, perhaps, on communities, on groups? Each had a hunch, and each had an answer. Still in awe, still in admiration, no one came up with an entirely convincing solution.
Then came George C. Williams. “Group-related adaptations do not, in fact, exist,” he ordained; while possible in principle, genes don’t evolve via between-group selection.2 Soon the entire world was let in on the secret: Using Williams’s logic and building on Hamilton’s inclusive fitness, Trivers’s reciprocation, and Maynard Smith and George’s ESS, a Kenyan-born Oxford biologist with a soft voice and a sharp rapier fashioned a gospel. Appearances to the contrary, it was genes running the show, Richard Dawkins explained in The Selfish Gene in 1976, a book that soon became one of the century’s greatest best sellers. In the final reckoning individuals are just aggregations of elements that are shuffled and disbanded when the sexual gametes are made. It’s the genes, not the soma, that persevere in evolution; DNA, not the body, which by sheer power of replicatory fidelity lives to fight another day. Even though, Huxley-style, Dawkins explicitly stated that humans were the only creatures in the world who could rebel against the tyranny of their selfish replicators, to many his message felt unusually deflating: When it comes to natural selection the best individuals could call themselves was “vehicles.”3
But despite immediate criticism4 and however weirdly counterintuitive, it was a robust theory: As biology marched ahead it seemed to unify a plethora of phenomena. Whether animals aid their kin (ants and wolves who help their sisters breed) or nonrelatives (vampire bats who share blood, mouth to mouth, at the end of a night of prey with members of the colony who were less successful in the hunt); whether they abandon their eggs (sharks and skates and stingrays) or goslings (eagle owls and leopard-faced vultures) or sacrifice themselves for the next generation (male praying mantises serve their heads during coitus to their avaricious ladies); whether they come together as a group (Siberian steeds forming rings against predators) or aid themselves at the expense of their hosts (from the common cold bug to proliferating cancers)—all living things are acting in the interest of their true masters: a cabal of genes whose sole imperative is replication. Volition and mind and “free will” notwithstanding, evolution fashioned genes that do whatever it takes to survive.
If Williams, aided by Dawkins, helped get rid of groups, kin selection had acted as a handmaiden. Scaling the eighties and nineties into the twenty-first century, family relatedness threw massive ropes down from Mount Modern-Evolutionary-Biology for others to safely climb. Haldane’s mythological drunken insight and Hamilton’s resulting rule, it transpires, hold up incredibly well in the face of winds, falling rocks, and negative slopes. From the naked African mole rat, the mammalian equivalent of the termite, sometimes called the “saber-toothed sausage,” which forsakes procreation in order to help its chosen monarch, to the carnivorous spadefoot toad tadpole, which can actually “taste” relatedness and therefore spits out cousins and brothers—but not strangers—that find themselves in his mouth, relatedness has proven to be a robust predictor of altruistic behavior. Even cuckoos have figured out this metric: They take advantage of other birds’ familial instincts by laying their eggs in complete strangers’ nests, allowing the tricked parents to shoulder the burden of parenthood.5 Beginning in the seventies, hundreds of biologists, ecologists, and evolutionary modelers have used Hamiltonian logic to make sense of many dramas of love and deception. With few exceptions, the general rule holds: The closer the kin, the greater the benevolence.6
Two very different examples help to show just how far kin selection has captured the imagination:
Moving through soil by extending its pseudopods, most of the time the cellular slime mold, Dictyostelium discoideum, is a loner. Usually it engulfs and eats bacteria, but when times are rough and bacteria are scarce, something amazing happens: The starving amoebas secrete a chemical, cAMP, which attracts the others along a concentration gradient, until chains of tens of thousands of them merge into a mound. Soon the mound elongates into a slug that begins to crawl, as one multicellular body, across the forest floor. When it reaches a place with some heat and light it stops, and the amoebas that formed the front 20 percent of the body arrange themselves into a stalk, laying down tough cells of cellulose, just like plants, to make it nice and hardy. Then the remaining 80 percent climb up the stalk. When they reach the top they reorganize themselves into spores, forming a round glistening orb. It is this 80 percent that will stand a chance to live another day, sticking perhaps to the wings or legs of some insect, or otherwise being taken by the wind. The 20 percent that formed the stalk, on the other hand, will have sacrificed themselves altruistically for all the rest.7
This is incredible, but what was discovered next is even more fascinating. In the wild most fruiting bodies form from a single clone: All the amoebas coming together to make the slug are virtually genetically identical. But when the husband-and-wife team Joan Strassman and David Queller mixed amoebas from different clones they uncovered the following: Able to recognize one another, members of one clone did their best to stick together at the backside of the slug. When the stalk was made, it was primarily they, and not the others, who shimmied up to become hopeful spores.8
If amoeba can recognize and aid kin, so too, of course, can humans; this shouldn’t be all that surprising. What is surprising is that studies have shown that stepchildren are not only much less likely to be invested in than biological children, but also much more likely to be abused. Surprising, that is, if your names aren’t Martin Daly and Margo Wilson. This husband-and-wife team has taken kin-selection logic to its end: Just like the slime mold, they claim, and the spitting toad and the cuckoo, humans are simply following Hamilton’s rule.9
But if genetic relatedness was a handmaiden to the gene’s-eye point of view, von Neumann games also proved a useful mountaineering partner. Soon its ropes, too, were being climbed by many a follower. The point of departure was George and Maynard Smith. Bolstered in The Selfish Gene, the concept of the ESS soon invaded the study of animal behavior. George and John, it transpired, had made an error in their paper: Retaliator, after all, was not an ESS. Since Dove did equally as well in a population of Retaliators, it could slowly drift into the population. When that happened, the true ESS would become a mixture of “Hawks” and “Bullies.”10 George, perhaps, might not have been glad to hear about it, nor to know that his “Mouse” had once again become a “Dove.”11 But considering that within a decade the application of game theory to evolution had revolutionized the field, perhaps he might have been assuaged nonetheless.
Once more, two illustrations from the many serve to make the point. Male dung flies, it transpires, are aptly named: Like fierce elephant seals or bucking red deer, they too defend their territory, even if in their case this is nothing but a patch of smelly excrement. The reason they do so is that females lay their eggs on the dung, and the fresher (and thus smellier) the patch, the more attractive it is to them. Having arrived earlier, males fight over the best patches; he who secures the most attractive dropping will win the right to mate with the female as she deposits her eggs. The question is: For how long should a male fly defend a patch of fresh shit before moving on to another? After all, the drier and crustier it becomes, the less chance that a female will choose to land on it. Clearly, just as in a von Neumann game, the answer depends on the actions of the other male flies. It turns out that, fashioning the minute fly a strategist, an optimal ESS can be worked out. On paper it is forty-one minutes, and incredibly, in nature it’s just a few minutes away.12
But if an ESS is good for flies, once again it is not too good for humans. In fact, game theory analyses of animal, and even plant and bacteria, behavior have been so successful that the modifications made specifically to fit evolutionary problems are now being retranslated back into economics. If neoclassical economic theory à la Milton Friedman assumed perfectly rational actors, it has since become clear that this is not really so: Risk aversion, status seeking, myopia, and other inbuilt cognitive biases are rampant in humans, and economic models of decision making need to take them into account. Introducing evolution-style games that assume minimal rationality, but whose dynamic depends on mutation, selection, and learning instead, has therefore become popular in economic theory. As an increasing number of theorists have found, this approach is helpful in figuring out problems like why firms don’t always act to maximize their profits, or whether in a given competitive market investors should be aggressive or lazy. Darwin owed a debt to Malthus, and his followers are paying it back.13
Alongside kin selection and game theory, Trivers’s reciprocal altruism has also lowered a rope from Mount Modern-Evolutionary-Biology. One of the first to climb it, in fact, was Bill Hamilton himself. Trivers had sent him a draft of his 1971 paper, and, though Hamilton found the math flawed, he encouraged the young American to continue. It turned out that the two animal examples provided in that paper were not, in fact, good examples of reciprocal altruism: Cleaning fish not being swallowed by their larger hosts when danger came around was later repaid by hosts returning to the same cleaners, as were warning cries made by particular birds when predators were spotted lurking. These were more accurately instances of “return-effect” altruism rather than reciprocal altruism because the return benefit didn’t come from the second party’s choice to reciprocate but rather for other reasons. But despite the semantic imprecision and the weak math, it didn’t really matter; Trivers had thrown down the rope. A decade later, together with the American political scientist Richard Axelrod, Hamilton proved mathematically that, alongside perpetual defection, the strategy of tit for tat is a Nash equilibrium: Through iterated encounters natural selection would favor social behaviors that exacted a fitness cost in the short run. Reciprocal altruism had been welded to the prisoner’s dilemma. And while perpetual isolation was always an option, the rule of cooperation was simple enough for a bacterium. “The benefits of life are disproportionately available to cooperative creatures,” Axelrod and Hamilton began, and Trivers, for one, thought it of “biblical proportions.” “My heart soared,” he wrote to Bill after sitting down one night with classical music to read the paper.14
Soon Mount Modern-Evolutionary-Biology was crowded with others climbing up the reciprocal altruism rope. The prisoner’s dilemma, these researchers found, was too simplified a version of natural interactions. But allowing for the inclusion of punishment and forgiveness, delicate cheating, observer effects (when a third party looking on has an impact on the two-person game—something called “indirect reciprocity”), and many other subtleties eventually inched the fit between nature and such models closer together. As the years progress the laws of cooperation gain steadily: Theory and observation alike place them firmly as a powerful motor in the evolution of altruistic behavior.15
Pure direct reciprocal altruism between nonkin in nature, it must be said, has proved something of a rarity. For one thing the altruistic helpers might actually be related more often than Trivers and others suspected, rendering “reciprocal altruism” nothing but a version of Hamiltonian kin selection. Another problem seems to be that behaviors that were once interpreted as pure-cost assistance (baboons grooming each others’ backs for fleas, for example), may actually just be a form of mutualism (the baboons gain valuable nourishment from eating their friends’ fleas). Yet another impediment to the “you-scratch-my-back-I’ll-scratch-yours” theory comes courtesy of Oscar Wilde. “I can resist everything except temptation,” he quipped in Lady Windermere’s Fan, and most animals, experiments show, are not all that different. Immediate gratification is the custom of even the most intelligent and social of mammals, a thorn in the side of establishing the courtly conventions that serve as requisites for social restraint.
Finally, a theory called “the handicap principle,” espoused by the Israeli zoologist Amotz Zahavi, argues that animals that perform ostensible acts of sacrifice do so to prove that they are worthy of reciprocation. Thus, when a gazelle spots a lion lurking in the grass and begins to jump up and down in the air (a behavior called “stotting”), she is advertising to her friends that she is “willing” to pay a price for being part of the group. The problem with this solution to reciprocation’s underbelly of deceit is that it is very difficult to falsify. What may seem like a selfless warning to her friends (or at the very least an act expecting reciprocation) might actually be a signal to the lion that he should focus his pursuit on a member of the troop less athletic and therefore more likely to end up on his palate. Likewise, a male peacock sporting a gigantic (and costly) colorful tail, or a bull elk showing off its large rack of antlers, may be signaling to potential mates that they need not look any further, that Numero Uno is stronger precisely because he carries a hindrance that would handicap a lesser fellow.16
Still, alongside kin selection, reciprocity and the games it engenders have been valuable spectacles through which to gaze at Nature and her ways. There is a downside, however, for what all three scaling ropes share in common is a rather dubious conquest: Whether a monkey scratches it’s neighbor’s back, or a bee fatally loses its entrails when it stings an invader at the hive, altruism à la Hamilton, Trivers, and von Neumann is never what it seems. In fact, when it comes to altruism, the gene’s-eye view of evolution leads to positively uninspiring places. “The economy of nature is competitive from beginning to end,” the biologist Michael Ghiselin wrote,
…the impulses that lead one animal to sacrifice himself for another turn out to have their ultimate rationale in gaining advantage over a third…. Where it is in his own interest, every organism may reasonably be expected to aid his fellows…. Yet given a full chance to act in his own interest, nothing but expediency will restrain him from brutalizing, from maiming, from murdering—his brother, his mate, his parent, or his child. Scratch an “altruist” and watch a “hypocrite” bleed.17
The gene’s-eye view can lead to strange places, too. “Consider a pride of lions gnawing at a kill,” Dawkins asks us to imagine.
An individual who eats less than her physiological requirement is, in effect behaving altruistically towards others who get more as a result. If these others were close kin, such restraint might be favored by kin selection. But the kind of mutation that could lead to such altruistic restraint could be ludicrously simple. A genetic propensity to bad teeth might slow down the rate at which an individual could chew at the meat. The gene for bad teeth would be, in the full sense of the technical term, a gene for altruism, and it might indeed be favored by kin selection.18
“Tooth decay as altruism?” biologist and philosopher Helena Cronin asked, amazed, in her 1991 book The Ant and the Peacock. “That’s hardly how saintly self-sacrifice was originally envisaged.” And yet, she added, “The logic is unassailable.”19
After years of debate, it seemed, the genes, evolution’s real scions, had finally provided the answer: Natural goodness was slowly being unmasked.20
Until group selection started making a comeback.
For both Williams and for Dawkins, the gene as replicator offered a strong argument against evolution working at the level of the group; if genes were the only permanent unit in nature, how could the eye of selection peruse anything else? As a bookkeeping device, scoring genes in populations helped keep good track of evolutionary change. But “selfish genes” were not fashioned merely as a metaphor: The point of view they engendered negated evolution at any other level.21
And yet, when reconsidered by theorists beginning in the eighties, chief among them David Sloan Wilson, it began to become clear that the unit of selection and the level of selection depended on entirely different criteria. Of course genes were replicators, and clear units of permanence. But whether a certain level of life could be viewed by selection depended not on permanence but on where fitness differences resided in the biological hierarchy. Here is why: If a population is viewed as a nested hierarchy of units, with genes existing within individuals, individuals existing within groups, groups existing within populations and so on, fitness differences can exist at any or all levels of the hierarchy because heritable variation can exist at all these levels. The gene’s-eye point of view therefore says nothing about the possibility of group selection; genes, after all, can evolve by outcompeting other genes within an individual, or—via the traits they confer—by helping individuals outcompete other individuals within a group, or by helping one group outcompete another. Even if the genes are the replicators, it still needs to be determined whether they evolve by between-gene/individual selection, between-individual/group selection, or between-group/population selection. Despite all the history and hype, the gene’s-eye view and group selection are not, and never should have been, antithetical.22
When it comes to altruism this multilevel selection approach is all the more important. For as Darwin himself perceived when contemplating the ants, altruism, like any other trait, is sure to have evolved. What makes altruism special is that it reduces individual fitness within the group while benefiting the group as a whole. The only real question, then, is whether between-group differences in fitness are ever strong enough for within-group altruism to evolve.
This is an empirical question. And it is why, after thinking it over following their first cryptic telephone conversation, Hamilton wrote to George that he was enchanted with his formula. The covariance equation, he suddenly saw, had elegantly wiped away years of confusion. Over his own head, and the heads of Haldane, Fisher, Wright, and Allee, of Emerson and Kropotkin and Huxley, it had returned to Darwin’s own original insight: Evolution can occur at different levels simultaneously. The beauty of it was that this simple mathematical tautology could now help define where selection was acting most strongly for each and every trait.
Hamilton thought that he was the only person in the world who understood just how momentous George’s formulation really was. For what covariance allowed to see was that while the different ropes scaling Mount Modern-Evolutionary-Biology seemed as though they had been thrown from the crest of an entirely different peak, in fact their climbers were simply making ascents up different faces of the very same mountain. Inclusive fitness made it seem as though “altruism” was always just apparent since by sacrificing himself an “altruist” might die, but his genes live on in the bodies of kin. Reciprocal altruism, on the other hand, also took the sting out of altruism, but the price in this case was always repaid to the very one who had made the sacrifice. Finally, variations on the prisoner’s dilemma fashioned reciprocation a game, often making this ascent, too, seem as though it were progressing up a distinct slope.
The trick, of course, was to be able to see how each ascent related to the other, how scaling up one face could illuminate something about the mountain without having to exclude the lessons learned from alternative climbs. Inclusive fitness, for example, taught that genetic relatedness was important for the evolution of altruism. This was important. But what a multilevel frigate could do, armed with the ammunition of a covariance gunner, was to put it in perspective. Here are Sloan Wilson and the philosopher Elliott Sober:
For all its insights, kin selection theory has played the role of a powerful spotlight that rivets our attention to genetic relatedness. In the center of the spotlight stand identical twins, who are expected to be totally altruistic toward each other. The light fades as genetic relatedness declines, with unrelated individuals standing in the darkness. How can a group of unrelated individuals behave as an adaptive unit when the members have no genetic interest in one another?
Replacing kin selection theory with multilevel selection theory is like shutting off the spotlight and illuminating the entire stage. Genealogical relatedness is suddenly seen as only one of many factors that can influence the fundamental ingredients of natural selection—phenotypic variation, heritability, and fitness consequences. The random assortment of genes into individuals provides all the raw material that is needed to evolve individual-level adaptations; the random assortment of individuals into groups provides similar raw material for group-level adaptations. Mechanisms of nonrandom assortment exist that can allow strong altruism to evolve among nonrelatives. Nothing could be clearer from the standpoint of multilevel selection theory, and nothing could be more obscure from the standpoint of kin selection theory.23
If in a gene’s-eye view individuals are “vehicles,” the genes within the body saddled together as if on the very same boat, then a multilevel approach showing that groups are vehicles, too, can be translated into a gene’s-eye view model.24 Everything depends on whether the right conditions render individuals in a group akin to genes within a body, if “mechanisms of nonrandom assortment,” in other words, do in fact really exist. Relatedness can be one such mechanism, but it needn’t be the only one. Goodness depends on association, not necessarily family.25
It took him some time, but Hamilton began to grasp this after the cryptic phone conversation with George (“I thought you’d see that,” George told him when he finally came around). Suddenly Maynard Smith’s 1964 Nature article attacking Wynne-Edwards, the one that had made Hamilton so mad, didn’t look so unequivocal: Sharply distinguishing between kin selection and group selection, after all, no longer seemed always to the point.26 Hamilton made this clear in a paper he wrote in 1975 showing how the evolution of altruism between relatives is just an instance of group selection rather than an alternative explanation for an “apparent” altruism. It was the first application of George’s full covariance equation to an evolutionary problem.27
Not only kin selection but games of reciprocation, too, could now be viewed from an entirely new angle. If two hamadryas baboons grooming each other are playing a kind of prisoner’s dilemma they can easily be defined as a group. Clearly if one is an altruist and the other a free rider, the free rider will always win a benefit without paying any cost, and the altruist will always pay a cost without winning any benefit: Within the “group” it pays to be selfish. But what happens if the pair is compared with a second “group” made up of two altruistic baboons that groom each other loyally? Now, suddenly, selfishness becomes an impediment, for group B will be cleaner on average than group A, and therefore healthier and more likely to sire more off spring. The question then becomes whether between-individual/within-group forces are as strong as between-group/within-population ones. If association between the baboons is random, then they will be, and selfishness will beat out altruism. But if association is not random—if altruists, say, can choose to unite and stick together, leaving selfish types to pair vacuously with one another—altruistic genes enhancing grooming behavior will be able to evolve.28
Amazingly, Hamilton’s paper fell on deaf ears. Even though George had succeeded in changing his mind about group selection, and even though, starting in the late seventies, Hamilton began to be referred to by many as the greatest Darwinian since Darwin and to win every possible accolade, group selection remained under the shadow of the gene’s-eye point of view. If group selection exists in theory, most people said, it is too weak a force to play a role in nature. Into the eighties and nineties, and into the twenty-first century, theorists like Sloan Wilson continued to speak, frustrated, to those who would not listen.29
Slowly this is beginning to change.30 In 1981 Hamilton’s female-biased sex-ratio paper was exposed for what it really was—an instance of the test George Williams had asked for, showing group selection at work.31 A further oft-cited example, which Lewontin caught on to very early, involves the virulence of pathogens: If evolution acts on each single pathogen within a host, a “race” will begin between the pathogen and the host’s immune system, and the more hypervirulent the individual viruses the greater the chance they will all perish together with the host. On the other hand, if selection works on the entire virus population, attenuating it somewhat, there is a greater chance that the host will come into contact with other potential hosts (since not incapacitated or dead), and therefore a greater chance for the virus population to move on and survive. Just such an example was occurring in Australia: A virus, Myxoma, was introduced in the late sixties by its department of agriculture to help subdue a rabbit population wreaking havoc and growing dangerously out of control. At first the virus was devastating, but soon it began to attenuate. Lewontin explained:
When rabbits from the wild were tested against laboratory strains of virus, it was found that the rabbits had become resistant, as would be expected from simple individual selection. However, when virus recovered from the wild was tested against laboratory rabbits, it was discovered that the virus had become less virulent, which cannot be explained by individual selection.32
In fact group selection even emerged as a clinical concept, since hospital procedures and public health practices can be employed to favor the evolution of low-virulence strains. This became known as “Darwinian medicine,” and George Williams himself emerged as a pioneer late in his career.33 Slowly but surely further examples began to surface.34 And while group selection remains hotly contested, and good experimental examples are still few and far between, there’s no arguing that it’s making a comeback, at the very least in theory.35 Today even the entomologist Edward O. Wilson, whose 1975 book Sociobiology was a central pillar of the gene’s-eye-view approach, has come to believe that selection works at different levels. “Superorganisms” like bee and ant communities are literally giant vehicles, and the altruism they foster, Allee and Emerson would have been glad to know, is in that sense genuine and real.36
The possibility of selection at many levels, of course, makes the covariance equation all the more important. And so, drawn from the closet, dusted, and sparkled, the “Price equation,” as it has become known, is increasingly gaining new life. Theorists, among them notably Steven Frank, Alan Grafen, and the philosopher Samir Okasha, are finally joining in Hamilton’s enchantment, showing just how powerful a tool George invented and building further on its foundations.37 Ben Kerr and Peter Godfrey-Smith have recently even contributed a small improvent, adding a second covariance on the right hand side of the equation to make the causal structure more symmetrical and therefore more general, a development Price himself would undoubtedly very much have liked.38 Still, like any tautology, it’s sometimes unclear whether the Price equation is valuably invaluable or invaluably valuable: to really explain the natural world, it’s clear, the pristine mathematical beauty of the equation needs to be filled with the messiness of biology.39 But if the Price equation is better for framing a problem than for figuring out its messy biological details, it remains a crucial tool for understanding evolution in structured populations, where interdependence is just as important as either dependence or independence. Its generality means that it can be applied to evolution not only of genes but also to other forms of nongenetic evolution, based on epigenetic or behavioral inheritance. Alongside its ability to represent selection working on different levels simultaneously, this is a major, if still untapped, attribute. Besides altruism, the Price equation has already proved useful in attacking problems as diverse as reproductive value, evolutionary epidemiology, genetic programs, human cultural evolution, rogue genes, meiotic drive, biodiversity, and ecology. And the more we think of it the more it stands a chance to help us understand many other problems.40
Hindsight is a wise master. Having thrown down the rope of game theory, it’s now apparent, George Price helped others scale Mount Modern-Evolutionary-Biology with a stamina and strength that have proved enduring. But even more important, by providing the penetrating spectacles of covariance through which to measure all other ropes, he has helped us see more clearly than ever before that we are all climbing the very same mountain. It’s a legacy that will continue to transform the view of what Darwin called the “entangled bank,” a dramatically exciting window into the complexity and grandeur of life.41
They could hardly have imagined it when they met behind the curtain at the Belasco Theatre, but William Edison “Isak” Price and Alice “Clara” Avery would have much to be proud of in their son.
What about altruism in humans: Is any of this relevant to us?
Return to the hamadryas baboons playing a prisoner’s dilemma. Imagine first that each baboon is either altruistic or selfish by no fault of its own: Each is born the way it is, and can no more change its nature than a vegetable become a fruit. But imagine further that each baboon has both capacities and can begin to choose whether it wants to be a Good Samaritan or a cheat. Suddenly we are in a completely new game: We have entered the world of mind.
It was Trivers who saw where this was heading. If cooperation and ultimately altruism are games of reciprocal good faith, what better way to police the system than to be able to detect deceit? Benevolence, he reasoned, requires a strong sense of justice, because a sense of justice is necessary in order to appreciate dishonesty. Over evolutionary time, and beginning with animals, a genuine instinct of fairness would have been born out of the need to distinguish the trustworthy from the swindlers. This has been demonstrated in recent experiments with capuchin monkeys: Experimenters rewarded monkeys with sweet grapes when the monkey handed them a stone, but when the monkeys were divided into two groups, one of which was handed grapes in return for the rocks and the other much less attractive cucumbers, many of the monkeys in the second group would not accept the offer. In fact the sense of unfairness could even be magnified: When, in return for their rocky offering monkeys were given absolutely nothing, some began pelting the experimenters with stones in outrage. Both our human sense of right and wrong and our discretion over when and where to use it are, it seems, legacies of natural selection.42
This may help to explain why we are so good at detecting cheats. A number of neat experimental designs suggest that this betrays a human cognitive bias: We are better at solving logical riddles that have to do with exposing shysters in real-life situations than we are solving the very same puzzles presented in the abstract. Whether detecting cheats also requires a system of punishment is a question that is argued. While some find punishment requisite for cooperation, others claim that it’s effective, but only for establishing dominance. True egalitarian cooperation, on the other hand, is best served by withholding recrimination: At least when it comes to peers (as opposed to the state), taking the law into your own hands is unprofitable.43
Whether punishment is necessary or not, it’s clear that people often cooperate altruistically even when they have absolutely nothing to gain: The classical economic assumptions of self-interest cannot explain the richness of human behavior, Adam Smith’s long shadow notwithstanding.44 This may not be all that surprising if one considers how valuable regard, and its subtler cousin, self-regard, is to human beings. But why should this be so?
Following in Trivers’s footsteps, the economist Robert Frank proposed that it all comes down to trust. To do well in life, our simian and hunter-gatherer ancestors needed to forsake the short-term temptation of self-interest, since they lived in small, mutually dependent groups. Emotions, or what used to be called “moral sentiments,” helped to ease the retreat from egoism by establishing commitment (“I love you and won’t leave you”) and eliciting reciprocity (“I love you, love me back!”). Since in evolutionary terms life is a game in which one seeks trusted partners to play with, emotions that trigger loyalty and altruism (even irrational ones) are adaptations for regulating behavior. According to this view we have a genuine conscience underlying our emotional repertoire in order to help us join hands with other conscientious sorts to everyone’s mutual advantage.45
But the logic is tricky. The possibility of deceit raises the probability of ever more subtle mechanisms for spotting deceit, which raises the probability for mechanisms of self-deceit. Trick yourself to trick another; what better way to conceal true intentions? This in fact seems rampant in unsuspecting man: Ask a hundred people whether they are above average in intelligence, or beauty or kindness or virtue, and considerably more than fifty, hand on heart, will tell you that they are. Still, if an arms race was put in place in evolution between cheaters and detectors, perhaps the result has ultimately been felicitous: After all, the best way to seem trustworthy and giving is to actually be trustworthy and giving.46
Which is it, then: pure genuine selflessness or an egoism so cunning that even the trickster is tricked? Some argue that the genuineness of goodness can be demonstrated scientifically, though their arguments seem really quite feeble. The strongest case that can be made for pure unsullied selflessness is that it is just as plausible as unadulterated egoism. Proponents call this “pluralism,” but in truth it is more of an admonition: There are questions that, however much we’d like it to, science simply cannot solve.47
Whether goodness is genuine or not, it was the father of the theory of evolution by natural selection who instructed that the moral sense has natural foundations. “Mr J.S. Mill speaks, in his celebrated work, ‘Utilitarianism,’” Darwin wrote in The Descent of Man in 1871,
of the social feelings as a “powerful natural sentiment,” and as “the natural basis of sentiment for utilitarian morality.”…But…he also remarks, “…the moral feelings are not innate, but acquired.” It is with hesitation that I venture to differ from so profound a thinker, but it can hardly be disputed that the social feelings are instinctive or innate in the lower animals; and why should they not be so in man?…[Several thinkers] believe that the moral sense is acquired by each individual during its lifetime. On the general theory of evolution this is at least extremely improbable. The ignoring of all mental qualities will, as it seems to me, be hereafter judged as a most serious blemish in the works of Mr. Mill.48
In private, rhetorical deference could duly be abandoned: “He who understands baboon,” Darwin scribbled in his personal notebook years before, “would do more towards metaphysics than Locke.” The mind had been crafted by millions of years of evolution. If man wanted to comprehend his own morality, he’d need to take a careful look back at the animals.
Everyone says humans are special, and, undoubtedly, this is so. Even if each and every species is idiosyncratic, if uniqueness is really not unique, however we like to spin it, our culture does set us apart.49 Hamilton saw that this meant that group selection might play an even more central role in humans: The kind of cohesiveness borne by living in small hunter-gatherer groups and developing language might help solve the “free-rider” problem and would only have been strengthened by religion and lore. This left him cold: Group selection bumping whatever the opposite of altruism is to the next level was nothing to gain any solace from. For in order for true goodness to be born, a ruthless rival to the group was mandatory. This would both foster xenophobia between groups and necessitate a closing of the ranks within, a realization that led Trivers to dub Hamilton’s 1975 study his “Fascist paper.”50
It’s a sobering thought, but it needn’t always be true. A recent study in rats showed that the more a rat benefits from the altruism of a stranger rat, the more he will later act benevolently towards stranger rats himself.51 This happened in a laboratory, in rats that were trained by humans to pull a lever that released food for a stranger rat in another cage—perhaps not the best approximation of what happens in nature. But we humans constantly find ourselves in situations where complete strangers need our help. In fact the notion that as egalitarian morality spreads through education and culture to an ever-greater number of people, the costs of altruism are reduced may mean that we have developed a unique capacity for altruism. It’s true: History continues to serve up a litany of factious wars over religious and political influence.52 But this doesn’t mean things can’t change. Cheap airfare, integrated markets, the Worldwide Web, and the extinction rate of languages are just a few of the harbingers of our increasing interdependence. And even if globalism fails or infinitely worse—the promise of universal tranquillity crashes—something else may end up uniting us. A classic Hardin “tragedy of the commons,” the threat of a degrading environment, could graduate mankind to a higher level. And if Earth can serve as a genuine “vehicle,” then the environment will be a proxy for a ruthless enemy. Short of recognizing the inherent goodness in universality and peace, coming together to protect our planet may prove a saving grace for a still-fractured humanity. In the end it may even lead to an expansion of our circle of morality to other creatures besides ourselves.53
These are grand affairs. What direction history takes is known only to prophets and fools, and from the dawn of time distinguishing between the two has been impossible. Increasingly, however, science is training its gaze inward, to the brain, in search of clues to the origin of altruism. The neuroscientists Jorge Moll and Jordan Grafman placed volunteers in a functional MRI unit and asked them to imagine either donating a sum of money to charity or keeping it to themselves. They found that thoughts of generosity activated a primitive part of the brain that lights up with reference to food and to sex, a result interpreted by them to mean that altruism is as hard wired as our most basic functions.54 The psychologist Marc Hauser agrees. His research shows that all over the world people process ethical dilemmas in very similar ways, suggesting that the capacity for moral judgment, like language, should be thought of as intrinsic to our nature rather than a product of our culture. It is a well-documented fact that injuries to particular parts of the brain result in patients who seem to have lost their moral sense: Perfectly intelligent otherwise, they remain unable to tell right from wrong.55
But science is going further. In the most reductionist attempts to date to locate a “moral sense,” researchers have begun searching for genes for goodness: A team led by the psychologist Ariel Knafo, the geneticist Richard Ebstein, and their graduate student Salomon Israel gave fifty shekels to two hundred students and asked each of them to play what is called a dictator game: The person with the money, the “dictator,” must make a one-shot, nonreciprocated decision on how much of his pot to share with an anonymous “recipient.” Not surprisingly there is quite a bit of variation: some split their loot judiciously down the middle, others selfishly keep it to themselves, still others give most of the money away. What the researchers found when they genotyped the students was that there is a significant correlation between the degree of giving and the length of a tiny DNA microsatellite in and around a gene encoding for a receptor of the neurotransmitter oxytocin in the brain. The same was true for a related neurotransmitter called vasopressin. According to these studies, and however incredible, altruism is literally in (and around) our genes.56
This kind of data is exciting to some, but leaves others scratching their heads. What do students divvying up fifty shekels in a controlled experiment on a college campus have to do with real-life altruism? If variation in the receptor gene also affects marital status, the chances for divorce, and autism, how specific is it really? Autistic people may find it difficult to marry, but aren’t egoism and selflessness in a relationship relative and fluctuating? Finally, and perhaps most important, if the different DNA profiles account for just a few percentage points of the variation in altruistic behavior at best, in what sense do they account for the behavior at all? Causality is a tricky beast, especially when it comes to humans. Even the most sterling cancer research studies claim barely a 4 percent stake for their pet agents with regard to the occurrence of disease. And figuring out the relationship between altruism and genetics is infinitely more complex than figuring out the connection between lung cancer and tobacco.
What does all this mean?
Like many of us, Sally Adams of Hampstead, London, isn’t sure what it all means, but she knows that she wants a baby. Having spent more than £15,000 on fertility treatments, and even traveled to Crete for her cause, Sally has not given up. Over fifty years old, a cat lover, and single, she has the requisite sperm in hand; only a tiny egg remains missing. Recently Sally advertised the fact that she is looking for an egg donor from among Oxford and Cambridge graduates. Her reason: Oxbridge graduates are not only intelligent but often also “very altruistic.”57
Whether through brain imaging, animal behavior experiments, dictator games, genetic typing, gene-culture interaction models, or advertising in the Daily Telegraph, the timeless search for altruism continues, with “admiration and awe.”
George Price, London, fall of 1974
Last Days
After World War II the old Victorian church in the middle of Tolmers Square was converted into a cinema. When it was being swept up after a showing, back to front, rats would come out the front door, run around the building, and go in the back door, every night exactly the same. Still the locals loved it. With stall tickets going for fifteen pence and circle ones for twenty-five pence, it was the cheapest theater in London, and queues of two hundred would gather for the Sunday-afternoon performance. When Joe Levy and Stock Conversion bought it out in 1972, a veil of sadness descended over the neighborhood. Appropriately The Looters and Die Slowly, You’ll Enjoy It More were the last films ever screened. One pensioner wrote in rage to the local paper:
Dear Sir, Again a place of enjoyment…is to be closed and pulled down, although it had 1,000 regular patrons. Is this what we call progress? Who decides about this property? Do the 1,000 patrons have a say? Many age-old [sic] pensioners will miss it. We were told in 1918 and 1945 this was a land fit for heroes to live in; and take it from me, you need to be a hero to live in it.1
George moved into a squat in the square on July 15, 1974; the cinema had long been demolished, and a barbed-wire fence erected around the site had given it the look of a concentration camp. The entrance to the squat was through Tolmers number 19, but the walls between apartments 19–25 had been destroyed to make room for a large silk-screen-printing studio on the first floor. Together with two other squatters, Vince and Dave, George could share the entire second floor. Everything was extremely primitive: the toilet, the shower, the kitchen. But after what he’d been through, George thought it grand. The barbed-wire-surrounded outdoor courtyard notwithstanding, it was the nicest home he had lived in, he thought, since his babyhood home with his mommy and daddy in Scarsdale.2
The next day he sat on a bench to talk to Sylvia, the twenty-five-year-old American printmaking artist who worked together with Petal (a man) on the first floor. Sylvia was the daughter of a U.S. Air Force fighter pilot wing commander and had moved to Europe with an old boyfriend; now, together with a few friends, she had opened a gallery called Artists for Democracy on Whitfield Street. A group of them became the Poster Collective and had set up a squat studio at 19 Tolmers. She was living at number 68 Warren Street, just between Tolmers and the gallery. She had dark hair, a beautiful face and body, and said she came from Colorado.3
Even among the politicos, the artists, the eccentrics and the druggies, George cut an unusual figure. He was scraggly and often unclean. His teeth were rotting, and he suffered from a terrible raspy cough. And yet this stranger, his thin legs crossed, had the most amazing stories! He told her about his work at the Manhattan Project and at IBM, about Skinner, and Shannon, and Senator Humphrey. He spoke about Bell Labs and his Design Machine, about his attack on the Soviets in Life magazine. He told of his brother, Edison, back home, who had invented track lighting and worked with great architects like I. M Pei, Louis Kahn, and Buckminster Fuller.4 He told her about his own journeys into genetics and evolution, about animal conflict and the equation that solved the problem of altruism. But mostly he spoke about the people he was trying to help, about their addictions, their sorrows, and hopes. George was a gentleman, she thought, a quiet, thinking man who talked in a high, squeaky voice, almost like a baby. There was something about him, she felt, that “just wanted to ‘be.’”5
At the end of a day’s work at the studio, she’d walk out into the square and set her sights back home. Increasingly, there was George, waiting to walk her across the Euston Road. He was lonely and she liked him; she was glad of his company. On rare occasions he’d come up to the collective kitchen for a cup of tea. But soon Sylvia began to see that for George this was more than just a friendship. Over in France, his old friend Henry Noel reproached him: Of course George might be an exception, but “when an ex-married man, over fifty, falls in love with a girl who could be his daughter, he is not on a Godward path.”6
To Sylvia it was clear that his infatuation had nothing to do with her per se. The real reasons were mysterious, tucked deep inside his imagination. He was obsessive and intense but at the same time somehow not connected to the “real” world. When he asked her to marry him the first time, sitting together on the bench, she declined with a smile. When he asked again, she tried to quiet him with a chuckle. Really, George, she’d say. I like you. But marriage and romance are out of the question.
To Hamilton he divulged the true scope of his transformation: He had just recently left his job as a night office cleaner (“my supervisor was sorry to have me leave”). He was giving up his work on genetic polymorphism (“Harry, for reasons that I am not certain about, is not interested in having me finish”). He was giving up on their project on sexual selection (“I think maybe you’ll be better off without me in your beetle theorizing”). He believed that a new phase had started in his life, “where Jesus wants me to do less about helping others and give more attention to sorting out my own problems,” at least for a certain number of years. He was going to marry “someone named Sylvia (from Colorado),” and move to America to raise a family and maybe do some economics. Sylvia didn’t quite share his feelings yet, he knew, but George was optimistic. “Let’s wait and see what happens,” he wrote, before reminding Bill that he had some books in the squat that he could pick up the next time he was in London.7
The following week George typed up a letter to the CPL Recruitment Division at 14 Old Park Lane. “Your advertisement in Computer Weekly for a programmer-analyst with IBM FORTRAN experience to work on ‘a complex financial modeling system’ at City Bank,” he opened, “fits my background and present interests just about exactly.” After describing the optimization work at IBM over which he had corresponded with Paul Samuelson back in the sixties, as well as his genetics work at the Galton, George explained that his current plan was to get in touch again with Samuelson and inquire about a research appointment at MIT. “That finishes describing the relevant parts of my rather odd occupational career,” he wrote, explaining that his plan should not dissuade them from hiring him:
…even if an offer of an appointment should be immediately forthcoming, there is a matter much more important than economics research or jobs or anything like that that will keep me staying in London for an unknown length of time. To put matters briefly, I want to marry someone, and by “someone” I don’t mean anyone, but one particular someone, who at the present time does not particularly seem to be close to agreeing with me in this matter. Hence the need for a temporary job.8
Of course this would prevent him from being put in charge of any long-term project, not to mention a lower salary rung than advertised. But George wouldn’t mind. He was a quick learner, and in view of his past experience, could be expected to start producing useful output during the first week. Then he ended: “I don’t think money’s all that important (tactless thing to say when seeking employment from a bank!), and so I would expect to receive substantially less than the 3375 pounds p.a. I was getting when I left University College, though substantially more than the 4.90 pounds per night I was earning in my last job as an office cleaner.”9
He was feeling good about himself again, and no one could stop him. Recently two foot “fuzz” (policemen) had detained him for questioning on the street. He was “hairy, tired and decrepit” soon two more cops appeared in a car, one of them six foot three or four, cold and tough and of high rank. The frisk job didn’t take long to follow: pockets, shoes, socks, carrier bag—they even read his letters from Smoky in jail. The big cop radioed to the station to see if he had a record or was wanted. But George thought he had gotten the last word, he wrote to Kathleen, as is promised in Luke 21:15: “Because I will give you the ability to speak, along with wisdom, that none of your opponents will be able to resist or refute.” He was following a “total honesty policy” now. What this meant Kathleen, back in Hawaii, wasn’t certain, but George at least seemed to know where he was going. He had shaved his mustache and trimmed his beard. He had his hair in a neat ponytail instead of “floating in the wind.” He had started acquiring more possessions instead of giving them away. “Am now apparently heading back upward,” he promised.10
Finally scientific recognition was coming his way. In 1969 when he had come over to New York to see his mother for the last time, George had briefly met with Richard Lewontin. At the time it seemed to him that Lewontin had little interest in what he was doing. “Why don’t you write your paper on Hamilton and not wait for me,” Lewontin had replied in response to a follow-up letter from George; he hadn’t had time yet to look at his covariance equation.11
But now, five years later, Lewontin’s tone had changed. “I am sorry that I did not get to see you when I was in London,” he wrote in a letter addressed to the Galton.
It has taken me a long time to come around to understanding the work you have been doing, which I was too stupid to appreciate when you first showed it to me. I hope that we might have some communication in the future.
Yours sincerely, R.C. Lewontin.12
James Crow, a leading population geneticist and longtime collaborator of the “neutral theory” apostle Motoo Kimura, wrote to CABS in the fall from Japan with similar tidings. “Much to my chagrin,” he admitted, “I have only in the last few days ‘discovered’ the papers by him…. I haven’t completely digested it yet, but want to make it a part of my thinking.” He was especially enamored of the second covariance paper, the one in which George showed how selection could be partitioned at different levels. In fact, he had been thinking exactly along the same lines. As for George’s brilliant explication of Fisher’s fundamental theorem, he was at least in 95 percent agreement. This was a good thing because many of the statements made by Fisher were totally opaque: Probably only Fisher and God could understand them, “and probably God has trouble.”13
CABS replied on November 1:
With regard to George Price I do not suppose you have met him in person: he is a very intelligent and interesting man. He is a New Yorker who has come over to live in England because he likes the country. He seems to have a number of very bright ideas. He seems to have his own way of looking at the world and at problems which seems to differ sometimes from the way other people would think.
He first came into contact with the Galton Lab when he walked in one day and said he had a new theory of selection which he would like to explain. I was very much taken with this and when his own money ran out I managed to get some money for him to work at the Galton.14
George’s background was in chemistry and computers, he explained, and so, really he had come out of nowhere. As for cracking Fisher’s meaning, it was CABS’s opinion that George was “very like Fisher,” and so, “on the principle that similar minds think along the same lines,” it might just be the case that George had done it. Then he turned to explain the current situation:
Since that time things have taken various interesting turns. For one thing George was suddenly converted to Christianity and by Christianity, being George, he means accepting a very great deal. Including in this to give all he had to the poor and to take no thought of tomorrow extremely literally. This I must say is an extremely honest and courageous thing to do but as you can imagine it also caused a great deal of concern among his friends. Finally his funds ran out completely…. He also decided to help some alcoholics. This again seemed an extremely courageous thing to do and very well worth while. Unfortunately things did not go straight. One of the alcoholics found out somehow or other without George’s permission that George worked at the Galton and came round to see him. This particular man was very strong and could be very violent and not very polite and although he came without George’s knowledge or permission, George was accused of inviting him round and this caused a lot of difficulty for a time. We hope this is over now. However the position is that George’s grant has now run out and officially he is no longer a member of the Galton although he does actually look in from time to time. I have left your message and I understand he has got it so you may be hearing from him soon. In any case all this does certainly add interest and excitement to life.15
In truth no one at the Galton really knew what was happening with George, nor, they would later say, did they quite appreciate how precarious was his existence. Lewontin’s note had arrived in the spring but only reached him in the summer; it had been that long since he had popped in to check his mailbox. “I don’t quite know what to say in response to your extremely kind remarks about my genetics work,” he replied in a handwritten letter.
I think the truth about me is that I have some intellectual traits that tend to make a favorable impression upon very intelligent and productive men, but my work repeatedly fails to measure up to the impression given.16
The only genetics work he did which he thought of any value was figuring out the true meaning of Fisher’s fundamental theorem. Sure, the covariance was pretty, but he had yet to use it for any real evolutionary explanation, and in six years of work he really should have accomplished more. Now he was thinking about moving into economics, where he hoped to finally achieve some “really useful results.”
Lewontin’s reply from August 27, just as George was writing to the recruitment office, was warm and friendly; evidently John Maynard Smith had filled him in on some of the details of George’s life. He was sorry that genetics would be losing him, but was delighted that he was going into economics. “It is time that someone really original began to think about the important and relevant problems of economics,” he wrote. He had no doubt that George would accomplish great things there.17
But it wasn’t going to happen. As much as he wanted to head “back upward,” George was finding it difficult. Back in late June he had written to his lover, Joan, that he could not be with her since it was necessary that he undergo some kind of “treatment” to learn to love properly—really love. Joan had come around to spend a night with him in the squat, and, not wanting to mix his two lives, George had ordered everyone out of his room. Now he felt terrible about it. He had been helping countless strangers, but to learn “real love, giving love, Jesus-style love” he would need to start again with just one person. It couldn’t be her since that person had to be more innocent, less strong willed. He was sorry. But Jesus said: “Take my yoke upon you and learn from me,” and that was what George was doing. Really, despite appearances, the only marriage permitted to him was to Jesus. If that happened, perhaps they could be together some day.18
Sylvia had woken up from tooth surgery at the dentist to find him sitting beside her, and she was beginning to get a little freaked out.19 Clearly there was not going to be any relationship for a while. He was leaving Tolmers Square so as not to present any further problems. And the move down the road to 164 Drummond Street had gotten him thinking.
“I have indeed been serving the Devil most of my life,” he wrote Joan in October. Trying to help all the homeless and old people had not been led by true love and had only done them harm. As with her, with them, too, he had just created false hope, and it was time for him to stop. To do this he would need to follow the way of Matthew 7:14: “Because strait is the gate, and narrow is the way, which leadeth unto life, and few there be that find it.” The “strait gate,” George now believed, was honesty about one’s own self-recognition, “confession to one’s self of one’s deepest selfish desires.” Before anything one had to be true to oneself. Then the “narrow way” was to follow Jesus’ lead “along an easy, twisting, curved path of love”—love for others. George wasn’t doing too well so far, he admitted. But he had stopped going around to help an old lady, Mrs. Veneham, two or three weeks before, and no longer popped in to Elisabeth Mansell’s SOS House. He hadn’t communicated with Chrissy, who had been in the hospital, and didn’t even know if she was still there. His progress was slow, like that of the White Knight in Through the Looking-Glass, who kept falling off the chessboard to one side or the other. Still, it was a beginning. He was being more selfish and taking things easier. “Please return good for evil and pray for me,” he ended. “God helps those who help themselves.”20
His fifty-second birthday came along on October 16. “I pray that you will permit your soul to be restored,” Joan wrote him, understanding finally that she would have to let go. “Dismiss your illusion…there are no such thoughts for you now.” All the way from Grand Rapids, Michigan, his mother’s cousin, Lewis Florman, wrote kindly, too, to wish him the very best of everything: “As Paul said ‘test the spirit—hold fast to that which is good.’ Dig up that talent of yours and put it to good use. The world is sorely in need of scientists who are not afraid of looking at new truths. I feel that you could be a ‘light unto the world’ if you choose to do so.”21
It was very good news, George wrote to Smoky, that the judge had decided to let his probation continue. But then, as kindly as he could, he changed his tone:
In regard to you and me, I have a feeling that we’re sort of brothers, with me being the brother who has gotten all the good breaks, and you the one who has had all the bad ones…. But for the immediate future, I’d rather that we sorted out our problems separately. I’m right now getting the “treatment” from Jesus…. Every day a number of things go wrong for me as a result of my own fault. Also I’m unemployed, in debt, living on borrowed money.22
He would need to take a break from helping him, he explained. Meanwhile he recommended that whenever he found himself in an escalating fight he back down, and, no less important, to absolutely make up his mind not to touch anything distilled.
He was living at 164 Drummond Street now, on the corner of Hampstead Road. Just two weeks earlier a couple of architecture students had broken into the building and changed the locks. It was a relatively new building, from the thirties or forties, and, though rather ugly and gray, as squats go not a particularly bad one. Behind the locked door there was an entrance hall and stairs up to the second floor with a kitchen and two rooms. A further set of narrow winding stairs led up to a third floor with a studio and a small adjacent room. There was electricity and, in the rooms, electric storage heaters. But there was no central heating, and as winter approached it was getting very cold.23
In the middle of November a pot of boiling water tipped over and burned his hands badly. He was finding it difficult to sleep at night, and couldn’t grasp a pen to write. Finally, when the burns began to ease, he wrote to thank his brother, Edison, for the money he had sent him. He was leaving genetics, George told him, and was hoping to get a computer programming job at UCL with a professor who worked on the economics of developing countries in order to reacquaint himself with the field before trying his luck again with Paul Samuelson.24 In the meantime he was contemplating writing up some genetics results from the past few years, and then perhaps returning to his work on the Passion schedule and the correct date of the death of Jesus. Earlier he had hoped to make a book of it, but now thought a pamphlet would do.
“In regard to religion,” he explained,
I’ve been heading back toward more conventional and conservative Christianity, and have given up much of the amateur “social work” I was doing. I’d like to get married again. Have about 4 kiddies, a dog and a cat, house in the hills somewhere, about a five year old car (to give a quick picture of the economic level I visualize), with lots of time to hike around, read, write, maybe paint.25
No doubt thinking of Sylvia, he envisioned “some small printing business on the side” and perhaps putting out a local community newspaper. But of course this was pretty long-range looking ahead. “Wouldn’t it be nice though?”
In reality George was in a much worse off state than he let on to his brother. Shmulik Atia was a young Israeli, a former paratrooper who had just gotten out of the army and come to join his artist friend Asher Dahan who was living in the small room on the third floor of the squat. Asher had turned the studio upstairs into his workroom, painting into the wee hours of the night under the neon lights and smoking a lot of pot. Once in a while George would come up with a cup of tea, and join him for a smoke. Both remembered him as a humble and reserved man, walking about like a ghost, down to skin and bones, reeking, gaze downcast, mumbling about Jesus.26
“The Hounds of Heaven are closing in on me,” he wrote Kathleen that month, referring to the English poet Francis Thompson’s work from 1907.27 Thompson had been born in Lancashire in November 1859, the very month that Darwin published The Origin of Species. Moving to London after college to pursue writing, he soon became addicted to opium and a street vagrant. Rescued years later by a couple who chanced upon his poetry, he became a published poet before dying, mentally unbalanced, of tuberculosis.28
I fled Him, down the nights and down the days;
I fled Him, down the arches of the years;
I fled Him, down the labyrinthine ways
Of my own mind; and in the mist of tears
I hid from Him, and under running laughter.
Up vistaed hopes I sped;
And shot, precipitated,
Adown Titanic glooms of chasmed fears,
From those strong Feet that followed, followed after.
But with unhurrying chase,
And unperturbèd pace,
Deliberate speed, majestic instancy,
They beat—and a Voice beat
More instant than the Feet—
“All things betray thee, who betrayest Me.”
“Like the hound follows the hare,” J. R. R. Tolkien had written of it, “never ceasing in its running, ever drawing nearer in the chase, with unhurrying and imperturbed pace, so does God follow the fleeing soul by His Divine grace. And though in sin or in human love, away from God it seeks to hide itself, Divine grace follows after, unwearyingly follows ever after, till the soul feels its pressure forcing it to turn to Him alone in that never ending pursuit.”29
George was beginning to tire of the chase.
His homeless friends were coming around looking for him. Bernardo and Chrissy arrived unannounced on Saturday night, November 30, only to find he wasn’t there. “Bernardo is very upset that he was rude to you. He had a blackout through drinking,” they wrote on the back of a torn Benson and Hedges Special Filter cigarette box, slipping it under the locked door. The next day they wrote a letter from their temporary abode on 40 Fitzroy Street. “We are very worried about you and we hope you are well…. We love you very much, Bernardo and Christina.”30
George was falling fast. He had contacted Dr. O. W. Hill at the Middlesex Department of Psychiatry, and Hill set up an appointment for January 9, 1975. But that was more than a month away! Would he make it that far? To Bill and Chris Hamilton he apologized now for his vacillating behavior and refusal to accept good advice. They had always been such generous hosts to him. He should have heeded their words of counsel to stay in genetics. Did they think he might still get a research job at Silwood?31
Hamilton had seen George toward the end of November in London and was worried. He implored him to come stay with his family, if only to get some rest and talk about a possible joint scientific venture. George continued to vacillate, paralyzed almost, unable to make up his mind. Finally, after many delays and reversals, he climbed on a train at Victoria and arrived, weak and disheveled, in Berkshire. He told Chris and Bill about his unrequited love for Sylvia, about his debts, about all his help to the homeless having been for naught, about his plans to turn to economics where he might actually do something useful for humanity. Bill tried to keep him focused: Why not embark together on a theoretical project on altruism? They could begin to work right away on a grant.32
The Hamiltons were going to Chris’s parents in Ireland for Christmas, so they couldn’t invite him for the holiday. But by the end of the week George seemed to have been won over. Bill showed him the draft of a paper he was working on that applied the covariance to individual and group, and George was pleased.33 He was determined to return to genetics, he told his hosts smiling, a flicker of clarity once again noticeable in his eye. After driving him back to the Maidenhead Station on the morning of December 19, Bill gave George a hug, watched him get on the train, and waved good-bye.
Then he rushed home, found a few sheets of lined computer paper, and hurriedly wrote out a letter by hand. It was addressed to a Dr. Kelly, the secretary of the British Teilhard Association, a non-sectarian educational society founded in 1963 to promote knowledge and understanding of the work of the French Jesuit evolutionist Pierre Teilhard de Chardin. Bill was sending a copy of George’s “Twelve Days of Easter,” and inquired if the society might be interested in publishing it. It would blow a welcome wind into George’s sails, he was certain, and, in truth, the paper really was fascinating and original. “When he had his flat in central London and was at work alternately on the theory of natural selection and biblical exegesis,” he explained,
he seemed to be an intellectual Sherlock Holmes in real life with a brilliant mind willing to work on any problem that appeared to him of being of permanent significance to man. Speaking of his achievements in my own field, I believe that his new presentation of natural selection effectively disposes of the problem dating back to Darwin of whether the individual or the group should be considered the unit of natural selection.34
This was a matter of the gravest urgency; George was down and out, sickly and starving. His survival was at stake. If they couldn’t print the Easter schedule, could they perhaps offer him a job as a janitor? Hamilton wasn’t a religious man, but he would be eternally grateful.
George Price’s unmarked grave, covered by brush, left of the tombstone, Saint Pancras Cemetery, London, 2009
Epilogue
George Price killed himself sometime between January 5 and the morning of January 6, 1975. Shmulik Atia had been about to leave the squat to go to work washing dishes in a Hampstead restaurant when he saw an envelope someone had slipped beneath the padlocked door. Unable to read English, and figuring that it might be the dreaded eviction notice, he ran upstairs to show it to George. It was 7:00 a.m.
When he knocked on George’s door, he felt it give in a little. Pushing it farther into the room, his eyes pointed downward, he saw a strange dark purple film, cracked like parched earth, coating the linoleum floor. A strong smell attacked his nostrils. He pushed the door still farther in, now feeling the weight behind it. When the aperture reached a certain angle, the full gruesomeness of the sight unfolded before him: A lone bare bulb lit the room from midceiling. The gray walls were peeling. Apart from a table, a chair, and an unmade bed, there were ammunition boxes serving as furniture. Hundreds of pages were scattered about. The entire floor was covered in blood. The window was cracked, and a cold wind was blowing through it.
There on the floor, with his back leaning against the slightly opened door, wearing black pants, a blue-and-white pinstriped shirt, and a worn-out black jacket—all too big for his skin-and-bones frame, was George. Shmulik looked down onto him: His legs were splayed, his arms fallen to his sides. His eyes were shut and his head slumped forward, leaning slightly to the left. His right hand clutched a pair of medium-size, sharp tailor’s scissors, and the blood surrounding the gaping puncture wound in his neck pointed clearly to the site of injury. Shmulik wasn’t sure when it had happened, but running up in a panic to wake Asher on the third floor, he screamed in his native Hebrew: “George is dead! He’s dead! George is dead!!”1
Three days later Shmulik and Asher were called in by Scotland Yard. It was clear that George had taken his own life by puncturing his carotid, but, per protocol, there had to be a coroner’s inquest. A professor named Hamilton stood up to speak, and someone whispered that he was considered one of the world’s great evolutionary biologists. Hamilton said that George had been a guest in his house just a fortnight before the tragedy, and that he was perhaps the most brilliant thinker he had ever met. A handsome, well-dressed lady sobbed uncontrollably. Introduced as a BBC worker and a friend, she spoke of George as the most wondrous lover. George? Shmulik and Asher looked incredulously at each other. Could these people really be talking about George?2
He had stopped taking his thyroid meds, the inquest concluded. Hamilton explained that in the past George had felt that this was the best way to find out in which direction God wanted him to turn; probably he’d been seeking His guidance again. But a psychiatrist, Dr. Christopher Lucas, had apparently seen him just days before; George had come in off the street sunken and depressed. Lucas explained that with George’s condition, erratic intake of thyroid medicine could have contributed to the despair. He was unsure, however, whether George might have suffered from the symptoms of schizophrenia.3
There had been a note, the inquest found, from January 1, at 4 a.m. “I came to England to a new part of the world,” it read, “before I decided to kill myself.” There was another, from January 2: “To Whom It May Concern: I guess I’ve had it. George.” A third, addressed to Sylvia, was about how “pure” and “white” she was, about bringing her “shame and sorrow,” about how he had mocked love by wanting her in a way that wasn’t approved by the Lord. And then there was a fourth letter, one addressed “To my friends.” George had felt himself to be a burden on them, he wrote, ever in debt, ever making the wrong decisions. “It seems the tim [sic] has come,” he ended, “for me to go and meet my maker.”4
On the day of the funeral at Saint Pancras Cemetery, the Sennet, London’s student paper, announced the news to the world: “A prominent genetics researcher at UC Hospital gave up everything, including his life, for his religious beliefs. Dr. George Price gave away all his money, clothes and possessions to homeless alcoholics and left his flat in Bloomsbury to live as a squatter in Drummond Street, Kentish Town. It was there that he was found dead. A respected scientific researcher, Dr. Price was convinced that he had a ‘hot line to Jesus.’”5 Otherwise his death passed almost completely unnoticed.
That same day, after George was interred, Hamilton decided to visit the squat on his way home from the cemetery. The people from the American Consulate had already been there to pick up George’s effects, but from a telephone discussion with a Mr. Cresty at the consulate he had a hunch that more papers were left behind. “I regard his ideas of such originality and such significance for evolutionary theory,” Hamilton wrote to Edison, “that I believe that sometime someone may think it worthwhile to find out something more about him and wish to go through letters and papers with some care.” Then he added, “and of course the strange life he has led for the past few years makes it quite a story.”6
As Hamilton approached, the atmosphere around Tolmers Square was electric. The pavement outside the building had been ripped up, and that very day the tenants of 164 Drummond Street had had an altercation with the men of Stock Conversion. There was shoving and cursing, and the police came around. Sympathy aside, every one knew that the clock was ticking and couldn’t be stopped. The building was due for demolition.
When he walked into George’s room, Bill could still feel the blood crackling on the linoleum floor beneath his shoes. The mattress was gone, and so too the electric heater. His hunch had been right. Eyeing the piles of unmarked newspapers, magazines, cuttings, and old computer programs, he collected what was left of the papers. He found “The Nature of Selection,” which had been rejected by Science, and some genetic polymorphism materials that CABS would soon help publish posthumously.7
A great sadness welled in his chest; in the silence of the room it was clear now that a friend “almost like a second self” was gone. “I felt a very great kinship with him,” he wrote to Edison, “indeed apart from his rather private nature a feeling of intellectual redundancy in each other’s presence may have been part of the reason we didn’t meet more often.” Racked by guilt for not being able to save him, he would later lower himself in comparison: “Where I had sympathized with flowers and bracken ferns partly because there wasn’t much that I could be expected to do for them, making my sympathy cheap, he gave himself wholeheartedly to the crying children and homeless humans wandering the same streets.” Bill was not sure whether any other evolutionary biologist in the world saw the interest in George’s covariance equation in the way he did, but he wanted to believe that recognition for his achievement would come someday, however belatedly.8
A few days later 164 Drummond Street was demolished. On March 11, 1975, eighty-one people living in twenty-six houses were handed summonses to appear at the High Court in ten days’ time. Stock Conversion’s threats were finally materializing.
With the help of Camden Council, the day in court was postponed to four weeks. Immediately the community galvanized. The printing press churned out leaflets, and Sylvia and Petal’s silk-printing studio churned out the posters: “Defend the Tolmers 81,” “Stop Levy Fight Eviction” there was even an invitation to a play at Leicester Square Theatre, beginning March 27: “Levy: He Will Tear Your Home Apart,” it said, promising “your senses will never be the same.”9
Finally the day in court arrived. Justice Croom-Johnson wasn’t known in particular for sympathy toward squatters but, perhaps wary of the great local and national press interest, determined to follow the letter of the law to a T. And what the law said was clear: Obtaining a possession order had nothing to do with whether the owner had an alternative use for the property, or with whether the evicted tenants would become homeless. What it depended on was three very technical matters: (1) serving the summons correctly, (2) showing that the occupiers were there without a license or consent, and (3) convincing the judge that “reasonable steps” had been taken to find out the names of the occupiers.
The vast majority of squatting cases are never contested; squatters don’t bother going to court, and judges affirm possession orders almost automatically. But this was going to be different. On the morning of the court case the people of Tolmers, young and old, rich and poor, educated and illiterate, gathered in the square with banners and posters. With arms linked, singing songs, they marched in procession the twenty-minute walk to the High Court in the Strand.
Stock Conversion had hired the services of a renowned firm of solicitors, led by a hotshot property barrister who would normally have had nothing to do with such trifling affairs. The team included two barristers, four solicitors, two private investigators, and four representatives of the company. On the other side a young trainee solicitor who was squatting in Drummond Street managed to persuade his little firm to represent the squatters in defense. And although a lawyer experienced in squatting cases agreed to act as barrister for the defense, the matchup resembled that of David and Goliath. Nor did the proceedings start off well for the defense: Their motion to hear all the cases together was rejected; instead the judge decided that he would hear them case-by-case, household-by-household. All other parties were ordered out of the courtroom.10
The first case hinged on a doorbell. Had the squatters heard the ring of the private investigator hired by Stock Conversion to take “reasonable steps” in ascertaining their names? The investigator’s report stated that he had “knocked loudly,” but the squatters claimed that he should have rung the independent doorbell, for a knock would not be heard in the flat. After an hour the judge adjourned, pending precise information about the location of the bell and clarification from the private eye—who was absent—about the details of his knocking movements. The TVA knew that there was no chance of winning the battle in court against the speculators. But with the right tactics they might stall long enough to give the political opposition enough time to build up greater strength, or even for the development situation to change so that Stock Conversion would no longer have a reason for the evictions. The adjournment was therefore greeted with glee. But when the private investigator finally took his seat in the witness box the following week, he turned out to be a clean looking, decent ex-policeman, and his testimony that by “knocking” he had meant “knocking and ringing” was accepted by the judge, and the possession order was duly granted to the claimants.
One after the other the cases came before Justice Croom-Johnson, and in each case he found for the speculators. The Tolmers group waiting outside the courtroom was beginning to lose heart; no biblical miracle was going to fell this Goliath. But then came the case of the squat on 217 North Gower Street. The occupants—two medical students, a flute student at the Royal Academy, three local-authority social workers, and a housing surveyor—each swore on oath that they had been at the squat at the time the private investigator claimed he had come knocking at their door, and that they would have opened the door if they had heard a knock. They all seemed honest, and their conviction was strong. Croom-Johnson adjourned for ten minutes. Everyone in and around the courtroom held their breath. Finally, in a twenty-five-minute summation in which he spoke of both the private investigator and the squatters as reliable and trustworthy, Croom-Johnson announced that he had no option but to throw the case out and to award costs against Stock Conversion.
A roar of joyful laughter and clapping was heard outside the courtroom from the squatters in the hall. Immediately, a gofer was sent to give word to the press, and drinks were poured for all in celebration. The next day the Camden Council announced that it was going to buy all Stock Conversion land in the Tolmers area. It was “the victory of the year,” the barrister for the defense was quoted, and the Hampstead and Highgate Express pronounced “A Square Deal for the People.” The triumph, at least for now, was complete.11
It had been a true battle between collective and individual; the cooperative community of Tolmers against the selfish speculator Mr. Joe Levy. The selection and expectation terms of the equation had been applied to the individual and the group respectively, and the group-selection term had clearly made the difference. The anonymous man who had written the math explaining the structure of change better than anyone before him already lay deep beneath the ground at Saint Pancras Cemetery, but his brainchild had borne out its prediction.
The sweeping tale of attempts at an “altruism code” invites to the stage spitting tadpoles and “free-riding” cuckoos; sacrificing slime molds, naked blind mole rats, horn-locked oryxes, dung flies, rabbit viruses, and the overabused stepchildren of man. It spans the globe from the far reaches of the Siberian Afar to the South American tropics, from the prairies of Indiana to the African plains. It traverses from Aristotle and Jesus and Aquinas through Hume and Adam Smith and Malthus; from John D. Rockefeller to John von Neumann, from World War I to Vietnam. It takes in the Manhattan Project, the invention of the transistor and computer, Bell Labs and IBM; and it embraces the burlesque theaters of Great Depression New York as well as the subversive cinemas of squat-infested seventies London. From Darwin to Kropotkin and Huxley, from Warder Clyde Allee to Vero Cope Wynne-Edwards; from J. B. S. Haldane, the “last man to know all there is to know,” to R. A. Fisher the Anglican apostle; from John Maynard Smith to Bill Hamilton to Bob Trivers; from Isak Preis to George Price; from nineteenth-century czars to mid-twentieth-century telepathists to biological mathematicians and brain imagers today.
But what, in the end, can the story of the attempts to crack the mystery of altruism teach us?
To begin with, many of the heroes of our tale had strong ideological commitments. From Kropotkin’s anarchism to Huxley’s statism, Allee’s pacific Quakerism to von Neumann’s obsession with war and deceit, Skinner’s belief in a blank slate to Fisher’s Anglicanism to Haldane’s Marxism to Hamilton’s naturism: Our tale teaches that the people doing science, their backgrounds, historical context, family histories, education, political views, religious affiliations, temperament—all play a role. Sometimes the role is straightforward; more often it is very complex. But whether direct or circuitous, subtle or brutish, to understand the science we should always look at more than just the science.
That real people do science is a salutary lesson we often learn from looking closely at the history of science, and, upon reflection, should never surprise us. But our story holds a deeper moral that may not be so easy to fathom: One of the pressing challenges of our times is defining the boundary between questions that can be addressed meaningfully by science and those that are outside its purview. Much of the acrimony between people who believe that science has all the answers and those who see science as a threat stems from a failure to rise to this challenge. At the poles of this debate, such as in the one between materialists who mock religion and creationists who lambast evolution, it often seems as though there is an almost constitutional inability to demarcate the lines—a deep confusion as to the territory of spiritual versus scientific pursuits. Ludwig Wittgenstein understood this problem well, which is why he wrote: “Even if all possible scientific questions be answered, the problems of life have still not been touched at all. Of course there is then no question left, and just this is the answer.” He ended his famous Tractatus with the words: “What we can’t speak about we must pass over in silence.”12
In this context the riveting story of science’s attempts to crack the mystery of altruism assumes a special role. For the search for a biological “altruism code” pits not only the individual against the group and the gene against the individual but also true goodness against masquerading self-interest, and heartless biological necessity against the transcendence of the soul. It is a story of chaos versus order, culture versus instinct, man versus animal. It is therefore a place where scientific fact and moral reasoning meet each other; where, face-to-face, nature and the species struggling to make sense of nature peer directly into each other’s eyes. And so it is a place where the challenge is at its greatest.
At the outset our two nineteenth-century gladiators posed the question: How strong a grip should the biological approach to morality have on our imaginations? Kropotkin thought the answer was a lot, while Huxley rejected any kind of dependence on nature for moral instruction or solace. A century later we can see things more clearly: The Russian anarchist prince was too facile in attributing all our goodness to a “natural state,” while the English bulldog was too strict in cordoning off humanity from its animal origins. Searching for reciprocity in Nature in order to urge it upon civilization is to get things backward: Reciprocal relations define the human condition, and real charity may in fact be a uniquely human invention. While Hobbes may have been right that we are out for ourselves, Rousseau was also right in believing that harmony and progress are possible without government. Self-seeking can produce genuine and true benevolence, and, it would seem, there are compelling reasons from evolution to believe that this all began in Nature. So Kropotkin and Huxley both held a piece of the truth.
But if the logic of selection in the prehuman world could have produced the seeds that were developed by civilization into what we call “morality,” what does that say about this very dear invention? What kind of shadow, in other words, does an origin cast, even after its creation has spun far away and developed into something entirely different?
This is a sensitive question. The primatologist Frans de Waal, for instance, argues that “a viable moral system rarely lets its rules get out of touch with the biological imperatives of survival and reproduction,” imperatives based on kin selection and reciprocation that first evolved in mammals.13 This may or may not be true. But it also makes it not all that surprising that Hamiltonian and Trivers-like logic are sometimes attacked for implying genetic determinism. The thought that what is good in us, as well as what is bad, is somehow etched into us, and therefore fundamentally not of our making and outside our control, is abhorrent to most people. Such a reality could well strip life of much of its meaning.
Cynical biological determinists argue that this sentiment is just our self-importance talking; that to admit that we have binding constitutions is too difficult a psychological leap for a self-deluding, proud humanity. This may be true, but it is only half of the story. After all, the feeling that genes do not simply “run the show” com-ports not only with our vanity but also with our exceedingly healthy intuition about reality, as well as with what science is teaching us. Of course Haldane, Maynard Smith, Hamilton, and Price knew this, too. For when they spoke of genes for altruism, they were really only using a shorthand for genes that increase the probability that their bearers will behave altruistically. So long as such behaviors have a heritable component, evolutionary reasoning applies. Despite the incautious remarks of scientists and, more often, of science writers, this does not mean that a behavior is determined; culture and education are still acknowledged as playing a central, even exclusive role. There may be no behavior in humans, strictly speaking, that has no genetic component, but that’s a world away from saying that our genes determine who we are and what we choose. As biologists and anthropologists and mathematicians and philosophers who study the subject today have come to see, natural selection based on cultural variation has produced behaviors that have nothing to do directly with genes.14
Most important of all, however, is the recognition that most human behaviors clearly have absolutely nothing to do with natural selection in the narrow, biological sense. For the biologist, the consequences of an action for reproductive fitness are what determine whether the action counts as altruistic, not the intentions with which the action is performed. Selfishness and altruism in human affairs have nothing to do with tadpoles spitting, mole rats digging, and cuckoos sneaking eggs into strangers’ nests. Kindness is kindness only if it is meant to be so. Of course the brain is an evolved organ. But psychological altruism, the kind we talk about when we are thinking of human affairs, is entirely independent from biological altruism, or the kind that confers fitness on its bearer. Here is a quick illustration: Helping an elderly lady across the street can hardly affect her fitness, since at her age she will not be having any more children. On the other hand, selfishly snubbing a young girl waiting in line to buy an ice cream might lead—who knows?—to her decision to have children who will exact revenge on you someday.
In The Theory of Moral Sentiments, Adam Smith softened up a little. “Man possesses the capacities,” he wrote, “which interest him in the fortune of others, and render their happiness necessary to him, though he derives nothing from it, except the pleasure of seeing it.”15 Both biological determinists and those who think our evolved natures have nothing to do with our behavior would do well to pay careful attention to the words of the seventeenth-century Edinburgh economist: We are blessed with many gifts. What we do with them is our challenge, for together with kindness we were also given the capacities for cruelty, malice, nonsensicalness, and even boredom. Clearly, if our genetic endowments provide the foundation for both ethical and unethical action, then our moral lives are up to ourselves.
There can be no doubt that social life in Nature put into place the substrates that would one day allow the birth in humans of something we call our moral sense: the policing against cheaters, the mechanism for conflict resolution, and the capacities for empathy, shame, jealousy, sympathy, and rage are all stages on this wondrous evolutionary journey. This same journey also saw the laying down of the basic needs and compulsions of our species: the dependence of young on care, the interdependence of being part of a group, striving for status, sexual desire, motherly instinct, and of course the survival instinct itself. These basic compulsions and necessities are not infinitely pliable, nor should our moral sense ignore them. The fact that goodness may have natural origins—“the so-called moral sense is aboriginally derived from the social instincts,” Darwin wrote—can be made to be confusing and coarsening. In the wrong hands it tends to produce a mentality that discounts what is not utilitarian in the biological sense.
But if the dramatic tale of attempts to crack the biological mystery of altruism teaches us anything it is that we need to do our best to resist this kind of scientistic “originalism.” From Kropotkin, who thought men should return to the animal state, to Huxley, who implored that they shouldn’t; from Emerson, to whom human life was akin to a termite mound, to Fisher’s genes doing God’s work on earth; from Wynne-Edwards’s procreation-forsaking birds instructing about traffic jams to Haldane’s genetics bolstering Soviet Marxism—everyone would have been better off for recognizing this.16 Yes, by all means, natural dispositions play a part in our decision-making process. The brain really is an evolved organ, and in this sense there is a connection between biological and psychological altruism; both in the end can be studied from the point of evolutionary theory. But the fact that the brain has evolved is hardly its only interesting or distinguishing feature. Whether we want them to or not, the gifts bestowed upon us by evolution can never lead directly to the moral imperatives that help to shape our lives.
But what about George? Beyond settling the meaning of Fisher’s theorem, coming up with an equation that allows a multilevel approach to selection, and introducing game-theoretic logic into evolutionary biology, what further lesson can his unusual life confer? In a way trying to answer that question amounts to trying to understand his suicide. Why, in the end, did George Price kill himself?
The obvious answer is that George was unwell. Whether he was born that way or became that way, from early on he was different from the rest. His interest in numbers, his obsession with odds and ciphers, his awkwardness in social situations, his repeated behavioral patterns, his inability to hold a job or to stay in one place for long, his frequent insensitivity to the feelings of others—all point to the constitution of a highly gifted, highly unusual character. Before the days when Asperger’s syndrome was routinely diagnosed by psychiatrists, George might have stood somewhere on the slippery spectrum between normal and autistic social behavior. And of course the thyroid problems couldn’t have helped. In particular, failure to take thyroxine for the kind of problem George suffered from is known to cause depression. In George’s case it might also have led to delusions. Joan, for one, felt that he kept getting things all wrong: Years after his death she would claim that she never had any intention of marrying him but had just been trying to save him, while he kept jumping to conclusions. While this is debatable—the letters from the period seem to suggest that she was entirely in love with him—increasingly, undoubtedly, he was becoming unhinged from reality. The last letters from him spoke of wanting to make love in threesomes, and of Jesus and Margot (a BBC colleague to whom she had introduced him) saying that it was not yet time for them to be together. But Margot had been dead for months, a victim of cancer; like his mother, George was talking to the dead. The combination of an unstable personality and the depression brought about by no longer taking his medication might well have pushed him over the deep end, and ultimately to suicide. This is what Joan and Hamilton and the people at UCL thought. It is also what the last doctor to see him, Christopher Lucas, seems to have thought, and there might very well be some truth to it.
But attributing George’s suicide strictly to illness somehow doesn’t feel entirely sufficient; there were life circumstances, too, after all. One of these was Sylvia. Unable to win her heart, George had become despondent. Whether he wanted to marry her because he thought Jesus wanted him to or not is, in a sense, beside the point. His heart was broken, and despair had descended. If the note that he left for her is to be taken at face value, George himself seemed to have decided that he would need to leave this world because of unrequited love.
And yet the suicide arrived just as, in his words to his daughter, George was “heading back upward.” After a year and a half of radical, selfless giving to others, he had come to see that it was time to take care of himself once again. He had decided to hold on to more of his possessions, he had stopped working tirelessly for alcoholics in the square and station and courtrooms and squats. He had begun to try to do some economics, and was planning to write to Samuelson at MIT. Clearly conflicted about whether or not to stay in genetics, he nevertheless seemed to have determined that being a full-time selfless angel was going nowhere.
What might have gone through his head when he thought such thoughts? What, in the final analysis, had his giving been all about?
One way to understand George’s unusual and courageous decision to take destitute and dangerously violent alcoholics off the street and bring them into his home is that it was a test. Pure and simple, this was a religious command. And since George himself came to believe that he was being led by Jesus on a path of suffering, he willingly accepted his fate. If giving to the needy meant having to leave his home, if having to leave his home meant living rough, if living rough meant being hungry and cold and losing all status—so be it. This was the Lord’s wish, and George would follow it, period. And if the Lord had determined that it was time for George to look after himself, then he would follow that command as well.17
But is it possible to penetrate further beneath the religious injunction? Is there a deeper truth lurking behind George’s own conscious explanation?
Widening the lens may help. Altruism, cooperation, and morality had in one form or another occupied George’s thoughts from the beginning. Back in Chicago, working on uranium enrichment for the Manhattan Project, George wondered why nations should hate one another and fight. Struggling to complete No Easy Way in the Village between instruction manuals for Sperry-Marine and bouts of drug-induced incapacity, he had racked his brain for the solution to the threat of mutually assured destruction. And yet, as he wrote to his editor, the world was changing too fast to get any kind of grip on the problem; unable to see the answer, George finally gave up.
Then came Ferguson and the operation, and quitting IBM. Leaving one life, he acquired another; having crossed the Atlantic from America to England, he found himself swimming in the ocean of evolutionary theory. It was there, in search of the origins of family, that he became acquainted with the field of social behavior, with the dynamics of personal and collective interest, and most of all with the problem of altruism. Plunging into Hamilton’s kin-selection mathematics and emerging with his own elegant covariance, George came to see that in nature, at least, goodness came about for a reason. Delving into game theory and surfacing with the logic of animal conflict, he understood that reciprocity was a utilitarian affair. Whether altruism came about at the altruist’s own expense because it helped shuttle related genes into the next generation, or because it somehow ended up paying for the altruist later in his life, there was always an interested logic involved. Even when a “truer” altruism evolved under group selection it could only work if the good of one group was to triumph over the good of another. Whether conscious or brainless, intended or instinctual, altruism was never truly “pure.”
But if science had painted a rather dour landscape of goodness, perhaps the spirit could transcend it after all. If ant workers helped their sisters only because it helped their genes; if a monkey helped another monkey only because he could cash in on the favor someday—perhaps man could do better. Perhaps George could do better. Inviting homeless strangers into his apartment was a beginning; in the vein of his constitutional extremism, giving them all he had and losing everything was the pushing of the envelope. If George’s own mathematics described a world where selflessness was always selfish, perhaps in his own actions he could prove that in humans this wasn’t necessarily so. If science could not provide the answer to the riddle of the origins of pure, universal goodness, if it could not even formulate the question necessary to fathom such mysterious depths, then perhaps George could find it elsewhere, in the fetid corners of Euston Station and the lonely benches of Soho Square. Perhaps pure selflessness resides in places science could never touch—in the unknown and unknowable recesses of the soaring human soul.
It was a courageous bid, a bold examination, and much was riding on it. But if this was indeed George’s goal, then its outcome may best explain his demise. For in the final analysis selflessness only led to further despair: None of the homeless people he tried to help ever left the bottle, none returned to their families, none changed their ways. He himself had wallowed in misery, too sick and too hungry to be of any use even if he’d wanted to be. His own equation could reveal when altruism would evolve by benefiting the community despite being disadvantageous to the individual. But in his own life George had failed to find the balance.
This was bad enough, and yet it could always be chalked up to circumstance; coincidences, after all, were what defined the fundamentally incontrollable human experience. In truth a much more sinister realization was what had gotten to him, something that could not be a mere coincidence. It was a discovery infinitely more devastating. For no matter how much he wanted to forget himself, in the end he couldn’t. How could he discern if his selflessness was not just a masquerade, the self fooling the self only to please the self and nothing more? How could he know, apart from the ant, the monkey, and all the other creatures that abound in nature, whether his goodness, human goodness, was really genuine and pure?18
He had been blessed with an unusual intelligence. He had seen things that the greatest minds had failed to see before him. And yet all his rational powers stood useless before the conundrum: It was impossible to know. Trying to transcend science he had found that he couldn’t transcend biology: Despite the yearnings of his soul he was trapped in the prison of his brain. And, living in a squat with a broken window in the London winter, far away from his daughters, dejected, lonely, and weak, it may just have been a realization too difficult to bear. “Might go hay-wire but will never be humdrum,” his Harvard interviewers had presciently divined back in 1940 when he arrived as a young hopeful—and they were right. In utter despair and utter anguish, George had finally, insolvably, hit “Wittgenstein’s wall.”
In 1996, Bill Hamilton wrote Kathleen Price a letter remembering his old friend. George’s life, he explained, was like a novel, “kept exciting and unexpected right up to the last page.”19 Hamilton, who was to die at the height of his powers three years later from malaria-induced internal hemorrhaging following an ill-advised trip to the Congo to discover the origins of the virus responsible for AIDS, thought that George’s life had been a “completed work of art.” He may have been right. For, in a deep sense, what makes great works of art complete is that they remain forever incomplete. Explanations for events are at once myriad and mysterious; putting down a book, or walking away from a painting or a sculpture, or finishing listening to a piece of music, one always leaves with lingering thoughts that are neither questions nor answers. And so, whether George killed himself because of illness, unrequited love, confusion, or philosophical despair, his life and death continue to provide invaluable instruction. By crashing into “Wittgenstein’s wall,” George teaches us, like a great work of art, where the limits of our reason confront the depths of our soul.
Nothing makes this clearer than a sheet of paper Hamilton found among the discarded effects in the squat. Written by Richard W. De Haan, “teacher of the Radio Bible Classic, worldwide ministry through radio, television, literature,” it was titled “Love is the Greatest!” and Hamilton paid little attention to it. But there was an important message there. “Men and women have always yearned for understanding, compassion, forgiveness, and deeds of loving-kindness from their fellowmen, but often they’ve been sadly disappointed,” it read.
And today more than ever in a world torn by strife and dissension, the crying need is for a real demonstration of love. You see, love would pour the oil of quietness upon the troubled waters of human relationships, heal the ugly wounds of strife and contention, and bring together those separated by hatred, jealousy and selfishness. No wonder the apostle concludes the tremendous 13th chapter of 1 Corinthians by emphasizing that of all the gifts of the Spirit, including faith and hope, the greatest is love.20
George Price lies in an unmarked grave in the Saint Pancras Cemetery in North London, flanked by a proud sycamore and a young weeping willow. Too weak or too ill or too heartbroken to follow this path peacefully, perhaps it was his ultimate and enduring message to the world he left behind.
Appendix 1: Covariance and Kin Selection1
Price did not himself show how Hamilton’s coefficient of relatedness in the narrow sense of common descent could be replaced with association. The first to do that was Hamilton in his 1970 paper. Later Queller expanded on this in a 1985 paper, “Kinship, Reciprocity and Synergism in the Evolution of Social Behaviour,” clarifying further (if it had yet to be entirely clear) that association need not mean genetic relatedness in the narrow sense of descent via direct replication.2
To see how the covariance equation translates into Hamilton’s kin-selection equation, we begin with the equation wg = Cov (w, g) where g is the breeding value that determines the level of altruism. The least-squares multiple regression that predicts fitness, w, can be written as
where g´ is the average g value of an individual’s social neighbors, is a constant, and
is the residual which is uncorrelated with g and g´. The
are partial regression coefficients that summarize costs and benefits:
is the effect an individual’s breeding value has on its own fitness in the presence of neighbors’ g´ (that is, the cost of altruism), and
is the effect of an individual’s breeding value on the fitness of its neighbors (that is, the benefit of altruism). Substituting into the covariance equation and solving for the condition under which w
g > 0 gives us Hamilton’s inclusive fitness equation (rB > C) in the following form
where is the regression coefficient of relatedness.
This derivation, performed by Hamilton in 19703 following Price, clearly shows that it is natural to use statistical association instead of common descent. It is considered the first modern theoretical treatment of inclusive fitness.
Among other things, it allows us to see that spiteful behavior, where an organism acts in such a way as to harm itself in order to harm another organism even more, can evolve since the product of a negative relatedness and a negative benefit to the recipient (harm) is positive, meaning that benefit multiplied by relatedness can outweigh the cost.
Appendix 2: The Full Price Equation and Levels of Selection1
Unbeknownst to George Price in 1968, the simple covariance relationship
(1) wz = Cov (w, z)
had already been worked out and published independently by two other men, Robertson and Li, in 1966 and 1967 respectively.2 But the uniqueness of the full Price equation stems from the inclusion of the further, expectation term. Here is the derivation:
Let there be a population in which each element is labeled by an index i. The frequency of elements with index i is qi, and each element with index i has some character, zi. Elements with a common index form a subpopulation that comprises a fraction qi of the total population, and no restrictions are placed on how the elements are grouped.
Now imagine a second, descendant, population with frequencies q´i and characters z´i. The change in the average character value, between the mother and descendant populations is
This equation applies to anything that evolves because z can be defined however one likes. For this reason, the equation applies not only to genetics, but to any selection process whatsoever.
What is special about the Price equation is the way in which it associates statistically between entities in groups, a “mother” and “daughter” population. Instead of the value of qi obtaining from the frequency of elements with index i in the daughter population, it obtains from the proportion of the daughter population derived from the elements in with index i in the mother population. If we define the fitness of the element i as wi, the contribution to the daughter population from type i in the mother population, then q´i =qi wi/ where
is the mean fitness of the mother population.
The character values z´i also use indices of the mother population. The value of z´i is the average character value of the descendants of index i. The way it is obtained is by weighing the character value of each entity of the index i in the daughter population by the fraction of the total fitness of i that it represents. The change in character value for descendants of i is defined as zi = z´i–zi.
Equation (2) holds with these definitions for q´i and z´i. With a few substitutions and rearrangements we derive:
which, using standard definitions from statistics for covariance (Cov) and expectation (E) gives the full Price equation:
The two terms on the right-hand side of the equation can be thought of as the selection and transmission terms, respectively. Covariance between fitness and character represents the change in the character due to differential reproductive success, whereas the expectation term is a fitness-weighted measure of the change in character valued between the mother and daughter populations. The full equation, therefore, describes both selective changes within a generation and the response to selection.
But the addition of the expectation terms also allows to expand the equation to show selection working at different levels. Here is how the equation can expand itself:
where E and Cov are taken over their subscripts where there is ambiguity, and j·i are subsets of the group i with members that have index j.
The recursive expansion of equation (3) shows that the transmission is itself an evolutionary event that can be partitioned into selection among subgroups and transmission of those subgroups. The expansion of the trailing expectation term can continue (say from gene, to individual, to group, to species) until no change occurs during transmission in the final level. Meanwhile, however, it will be possible to see how much of the change in trait is due to selection at each of the levels below.
Appendix 3: Covariance and the Fundamental Theorem
Consider the reduced form of the Price equation
wz = Cov (w, z) =
wzVz
where w is fitness and z is a quantitative character. The equation shows that the change in the average value of a character, z, depends on the covariance between the character and its fitness or, equivalently, the regression coefficient of fitness on the character multiplied by the variance of the character.
Since fitness itself is a quantitative character, z can be equal to fitness, w. Then the regression
wz equals 1 and the variance, Vw is the variance in fitness. So the equation shows that the change in mean fitness,
w, is proportional to the variance in fitness, Vw. This is what most people took Fisher’s fundamental theorem to mean: The change in mean fitness of a population depends on the variance in fitness.
Price, however, showed that Fisher didn’t mean this in a general but rather in a very specific way. Fisher had defined mean fitness in a way different than usually construed. For him it related only to that portion of fitness dependent on the additive genetic variance. All other components relevant to phenotypic variance—including epistasis and dominance—were categorized as “environment” and left out of the equation. Since it was known that epistatic and dominance effects can reduce fitness, along with the obvious fact that the environment can degrade, George interpreted Fisher’s fundamental theorem as exactly true in its own terms, but not as biologically significant as Fisher had made it out to be.
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