
   [image: cover]


   
      
         
      [image: alt]
    

      

   


   
      
         

            
STALIN

AND THE SCIENTISTS

            A History of Triumph and Tragedy 1905–1953

            SIMON INGS

         

         
            
               
[image: ]
               

            

         

      

   


   
      
         
             For my children—

             

            Leo, whose every Christmas, more or less, has been spent under a tree topped with a hand-fashioned cardboard Stalin,

             

            and Natalie, who supplied the glue for same.

         

         

      

   


   
      
         

            Illustrations

         

         
            Soviet citizen science: an air velocipede invented by a worker in Moscow. Bettmann/Getty

            Vladimir Vernadsky and friends at St Petersburg University. Courtesy of Synergetic Press/The Commission on Elaboration of Scientific Heritage of Academician V. I. Vernadsky, Presidium of the Russian Academy of Sciences

            Vladimir Lenin plays chess with Alexander Bogdanov, 1908.

            Paul Dirac and guests of the Sixth National Congress of the Russian Association of Physicists sail down the Volga. AIP Emilio Segre Visual Archives

            Biometric studies at Alexei Gastev’s Central Institute of Labour.

            Vsevolod Pudovkin’s film Mechanics of the Brain: The Behaviour of Animals and Man popularised Ivan Pavlov’s physiology as a ‘materialist’ science.

            Scene from Salamandra (1928), a film based on the life and work of Austrian Lamarckist biologist Paul Kammerer.

            Part of the collection of the Moscow Brain Institute. Courtesy of Alla A. Vein

            A model of the Magnitogorsk steel works, on display at the 1939 World’s Fair in New York. Sovfoto/UIG via Getty Images

            News of show trials reaches the factory floor, 1936. Sovfoto/UIG via Getty Images

            Ivan Michurin and an assistant. Sputnik/Science Photo Library

            A collection of wheat from the Bureau of Applied Botany’s collection. Sputnik/Alamy

            Children in Donetsk dig potatoes out of the frozen ground. 

            Coal miner and national hero Alexei Stakhanov. Sputnik/Alamy Stock Photo

            Nikolai Timofeev-Ressovsky, Cecile and Oskar Vogt, and Hermann Muller in Berlin.

            Trofim Lysenko measuring the growth of a wheat crop. Hulton-Deutsch Collection/Corbis

            Nikolai Vavilov in a prison photograph.

            Young men and women parade a papier maché harvest across Red Square. Framepool

            At the Volkovo cemetery, men bury victims of Leningrad’s siege. Sputnik/Alamy Stock Photo

            Yulii Khariton sits beside a copy of the first Soviet atomic bomb.

            The August 1948 Session of the Lenin Academy of Agricultural Sciences. Courtesy of RGAKFD

            A cartoon by Boris Yefimov casts genetics in a fascist guise.

            A 1949 poster shows Stalin drawing up new forests to change the Russian climate. Courtesy of Stephen Brain

            Nikolai Timofeev-Ressovsky and the mathematician Alexei Liapunov. Nauka Press/V. I. Ivanov/N. A. Ljapunova

            A ship rusts away in what was once the Aral Sea. Courtesy of P. Christopher Staecker

         

         Every effort has been made to trace or contact all copyright holders. The publishers would be pleased to rectify any omissions or errors brought to their notice at the earliest opportunity.

      

   


   
      
         

            Preface

         

         
            Come, brethren, let us look in the tomb at the ashes and dust, from which we were fashioned.

            Verse from the Orthodox burial service

         

         This book – about more or less the whole of scientific life in the Soviet Union, from its birth until the mid-1950s – grew out of my fascination with someone other than Joseph Stalin.

         Alexander Romanovich Luria’s classic neuropsychological case study The Mind of a Mnemonist1 was one of the first books of modern popular science: a slim book that shaped a genre. In it, Luria described the strange world of Solomon Shereshevsky, a man with a memory so prodigious it ruined his life.

         Some years ago I met another Luria obsessive who wondered aloud if there was room for a new biography. I did some research and hit a wall. Luria’s most astonishing achievement, in a career full of astonishing achievements, was his ability to lead a normal life. He betrayed no one, nor was he betrayed. He led a happy family life and enjoyed many close friendships with colleagues abroad. His work was as sound as it was brilliant. Luria’s life and work are endlessly fascinating from a scientific point of view but, for a biographer, there is little to tell that has not already been told.

         Yet here was a man – a Jew in a country goaded by the state into anti-semitism – who exposed himself again and again to political risk, who was repeatedly interrogated, sacked and admonished, whose work was forever being banned. Luria’s career was an extraordinary demonstration of Winston Churchill’s adage that success consists of moving undaunted from failure to failure.

         To unpick the ambiguities of Luria’s quiet life, I realised I would need to explore Luria’s world, and the more I explored, the more I came to appreciate the generation from which Luria sprang: young men and women who grew up in revolutionary times and whom Stalin and his government had not yet cowed into obedience.

         So this has become a much bigger story: it describes what happened when, early in the twentieth century, a motley handful of impoverished and under-employed graduates, professors and entrepreneurs, collectors and, yes, charlatans, bound themselves to a failing government to create a world superpower.

         Russia’s political elites embraced science, patronised it, fetishised it and even tried to impersonate it. This process reached a head in 1939 when the supreme patron of Soviet science established a prize in his own name for scientific research, the Stalin Prize. At the same time, the ‘supreme national scientific institution’, the USSR Academy of Sciences, elected him an honorary member.

         Suspected, envied and feared by the Great Scientist himself, scientific disciplines from physics to psychology, genetics to gerontology (a Soviet invention) sought to avert the many crises facing the country: famine, drought, soil exhaustion, war, rampant alcoholism, a huge orphan problem, epidemics and an average life expectancy of thirty years. Their work, writings and wrangles with the political authorities of their day shaped global progress for well over a century.

         
             

         

         Tsar Alexander II, a successful war leader and diplomat, was an ambitious moderniser. Coming to power in 1856, he transformed Russia’s military, its administration and its tax system, and spurred Russia’s industrialisation. But Alexander’s battle to push his country forward went disastrously awry in 1861, when he ‘freed’ the empire’s 20 million serfs into poverty and homelessness. The tsar became a target of numerous murder plots and, after several narrow escapes, he was assassinated.

         Nicholas II ascended the throne in 1894, by which time Russia’s growing industrialisation had produced a revolutionary socialist movement. By 1905, following a string of embarrassing military defeats, support for the already unpopular government had dwindled. In St Petersburg, troops fired on a peaceful demonstration, sparking the ‘liberal’ Revolution of 1905.

         The First World War brought another crisis, exposing Russia’s dismal command of its natural resources. War losses and crop failures caused the economy to collapse and in St Petersburg – now called Petrograd – riots broke out.2

         Nicholas II abdicated on 2 March 1917, and a shaky provisional government was declared. On 7 November,3 led by Vladimir Ilyich Ulyanov (Lenin), the Bolsheviks seized power. But they were far from controlling the whole country, and a bitter civil war ensued. By 1922 Russia was devastated by battles, mass executions and, worst of all, by famine – a crisis that inspired many of the extraordinary scientific careers featured here.

         Lenin’s New Economic Policy, introduced in 1921, relaxed the revolutionary government’s hold over the economy, reintroduced some limited private business and ushered in a period of extraordinary social and cultural change. Stalin’s own son attended an experimental school run by psychoanalysts Sabina Spielrein and Vera Shmidt. Alexei Gastev, a poet and a leading architect of Russia’s industrialisation programme, trained tens of thousands in the subtle art of production-line engineering. His colleague Isaak Spielrein, Sabina’s brother, established a ‘psychotechnical’ community in Russia dedicated to the physical and psychological emancipation of the Soviet worker. Lev Vygotsky and his colleagues Alexander Luria and Alexei Leontiev embarked on a staggeringly ambitious project, rewriting psychology from first principles. The group’s belief in practical, clinical experience led them from trauma wards to orphanages, and from the invention of the lie detector to expeditions in remotest Uzbekistan.

         Following Lenin’s death in January 1924, the Communist Party was torn apart by a bitter power struggle. Lenin’s natural successors, including Trotsky, found themselves marginalised and ultimately destroyed by a man who had barely figured in the 1917 revolution. True, Joseph Stalin had been one of the Bolsheviks’ chief operatives in the Caucasus. He had organised paramilitary units, incited strikes, spread propaganda and raised money through bank robberies, kidnappings, ransom demands and extortion. But his appointment in 1922 as General Secretary of the Communist Party was not considered significant at the time. What Stalin spotted straight away, however, was that the post gave him control over government appointments. Stalin built up a base of support, emerged victorious from the power struggle and went on to rule the Soviet Union for a quarter of a century, becoming one of the most powerful and murderous dictators in history.

         Stalin scrapped Lenin’s New Economic Policy and replaced it with five-year economic plans dictated from the top. This was good for some scientific disciplines, guaranteeing them virtually unlimited funds. For others it was a disaster.

         Industrial development was pushed along at breakneck speed. Stalin’s repressions created a vast system of labour camps managed by a government agency known by its acronym: Gulag. The convicts’ labour, especially in Siberia, became a crucial part of the industrialisation effort. Around 18 million people passed through the gulag system, which became a sort of dark mirror of the state. Just as it boasted its own economy, the gulag boasted its own science base. Several scientists of world importance spent their careers in ‘research prisons’.

         In the end, only obedience mattered. Stalin believed that science should serve the state. ‘Pure research’ was not merely an indulgence. It was counterproductive. It was tantamount to wrecking. Even as he invested recklessly in Russian science, Stalin was arranging the sacking, imprisonment and murder of individual scientists. Ergonomists and industrial psychologists vanished without trace. Psychoanalysis was made illegal. Geneticists, botanists and agronomists languished in gulags across the Soviet Union.

         Even more damaging was the state’s approach to bureaucracy. Institutions were amalgamated with each other and centralised to the point where colleagues tore at each others’ throats in an attempt to keep their jobs. Incredibly, no one thought of introducing a mandatory retirement age. Men conditioned to the acquisition and administration of power – we are talking about professors here, not ministers – clung on and on and on. Entire disciplines went to war with each other. Physiologists attacked psychologists. Laboratory pathologists denounced clinicians.

         By the time Stalin died on 5 March 1953, the Soviet Union boasted the largest and best-funded scientific establishment in history. It was at once the glory and the laughing stock of the intellectual world.

         
             

         

         Stalin and the Scientists is the story of politicians, philosophers and scientists who, over the course of half a century, found themselves intruding – or being dragged by main force – onto each other’s turf. Tutting at this sort of thing comes naturally to us. Priests have no business in party politics. Scientists shouldn’t laugh at religion. The developed world maintains very clear boundaries between these different kinds of discourse and it is not kind to those who stray off their own path and go skipping over the grass.

         It was not always so. In Europe, by about the middle of the nineteenth century, it did seem possible that religion, philosophy, psychology, science and politics might achieve some sort of mutual understanding. Even the Bolsheviks weren’t above reading religion in a psychological manner, so as to fold it into their own ideas of the good life.

         What this meeting of minds required was that things be described completely in terms of their components. Imagine, for instance, that psychology is reducible to physiology, which is reducible to biology, which is reducible to chemistry, which is reducible to physics – this was pretty much the driving dream of mid-nineteenth-century scholarship.

         Friedrich Engels, the German philosopher who cooked up the Marxist style of critical thinking called dialectical materialism, believed that, at some point in the future, all sciences would cohere to form one science, and this one science was bound to bring with it huge social benefit for mankind. In this respect, his thinking was absolutely, yawningly conventional.

         Stalin and the Scientists describes what happened when this dream of science as a unified explanation of everything began to be eroded by scientists’ own discoveries. It describes what this failure meant to a state that justified itself through science, and regarded its own science, Marxism, as the capstone of the whole nineteenth-century enterprise: a science of everything. It is, ultimately, the story of how impatient believers turned on the scientific community and demanded that the future happen right away.

         
             

         

         No wonder they were impatient. No wonder they thought they could get away with it. The early twentieth century was a transformative and traumatic period. These were the years when the universe expanded out of all recognition. In 1917 the American astronomer Heber Curtis pointed out that the novae he observed in spiral nebulae were a hundred times farther away than novae in our own galaxy. In 1924 his close contemporary Edwin Hubble measured the distance to the nearer spiral galaxies. They were 2 million light years away. And the universe went on expanding. In 1922 and 1924, the Russian physicist and pioneer balloonist Alexander Fridman showed that the universe need not be unchanging and that space itself could stretch: insights that led to the idea of the Big Bang.

         The visible world was the least of it: in 1895, Guglielmo Marconi had sent longwave radio signals over a distance of a couple of kilometres, and since then hardly a year passed in which some researcher did not announce a new species of ray. The wildest of those claims were eclipsed in 1933, however, by Fritz Zwicky’s discovery that a considerable fraction of the mass of the universe could not be seen at all. This missing mass became known as dark matter and today it is measured through its gravitational effects.

         This was the moment the universe turned out to follow unexpected, even shocking laws. New areas of physics such as relativity theory and quantum mechanics were developed. Biology broke away from its descriptive origins and wrestled for years to reconcile the very different claims of natural selection and genetics. Everywhere you looked, you found unexpected interconnections between the living and the nonliving, and between the very large and the very small. In 1917 William Harkins realised that nuclear processes are turning light elements into heavy ones, and that our whole world is made, quite literally, of stars. The following year the French biologist Paul Portier showed that the mitochondria powering our cells are direct descendants of bacteria.

         This was the moment the world grew complex. In 1918 the English biologist Ronald Fisher used statistics to understand how large populations change over time. It took his peers decades to wrap their heads around his mathematics. Two years later in Germany Hermann Staudinger began Nobel prize-winning work on big molecules, and revealed for the first time the unimaginably intricate world of protein chemistry.

         The world grew rich. Scientific investigations that had once been conducted in private and academic laboratories were now being funded by industry. We learned how to mass-produce. We learned how to throw our voices along wires. We learned how to fly.

         The world grew healthy. People lived better, for longer. Medicine was changed out of all recognition by new forms of pain control, by germ theory and bacteriology, by lab-based chemical analyses, new diagnostic instruments and pharmaceuticals.

         The world grew mindful. In 1894, the Spanish histologist Santiago Ramón y Cajal made the connection between neuronal growth and learning: insight that immeasurably enriched the study of physiology, even as the psychoanalysis developed by Freud, Jung and Spielrein was taking a quite different and utterly compelling ‘top-down’ approach to the mind.

         To this ferment, Soviet scientists contributed the innovations, insights and discoveries that are the chief subject of this book. Though they had their intellectual beginnings as zoologists, psychologists, geologists and botanists, and were steeped in the classic descriptive traditions of nineteenth-century ‘life science’, my protagonists had complex lives that led them into entirely new areas of research. They operated on a heroic scale: from the biologist who took notes on the physiological effects of his own death sentence, to the botanist who delivered scientific lectures in a lightless underground cell while his wife, none the wiser, was sending food parcels to the wrong side of Russia; from the biologist who resorted to theft, fraud and kidnap to support his work, to the poet–ergonomist who built a machine – an actual machine, with pulleys and ropes – to churn out new forms of human being; and from the psychoanalyst who formulated the concept of the ‘death instinct’, to the zoologist who led an expedition to French Guinea to obtain a crossbreed of human and chimpanzee. (The film King Kong was released a year later.)

         These were individuals who did pioneering research on extending human lifespan as well as on language, brain function and child development; founded the first management consultancy; explored the effect of living matter on rocks and minerals while building a model of the evolution of the biosphere; showed how Darwin’s theory of natural selection could be reconciled with the findings of genetics; invented the modern conservation movement; and devoted decades of international exploration to amassing a seed collection that was one of the scientific wonders of the day. (During the Second World War, Adolf Hitler established a commando unit to seize this seed bank, hoping one day to control the world’s food supply.)

         The human cost of that peculiar, twisted, and ultimately tragic marriage between the state and its scientists was horrendous. Nevertheless, I hope I can make clear, and celebrate, what Soviet science managed to do for us. 

         
            Notes

            1. The English translation of Malen’kaia knizhka o bol’shoi pamiati first appeared in 1960 through Basic Books.

            2. On the outbreak of war in August 1914, the Russian capital’s Germanic name, Saint Petersburg, was changed to the more Russian-sounding equivalent, Petrograd.

            3. If you convert Old Style Julian dates to their Gregorian equivalents (as, in a fit of tidiness, I have throughout) then the ‘October Revolution’ took place in November. Russia adopted the Gregorian calendar in 1918.

         

      

   


   
      
         

            PROLOGUE: Fuses (1856–1905)

         

         
            For centuries the government has regarded knowledge as a necessary evil.1

            Vladimir Vernadsky

         

         Every year, between 1550 and 1800, Russia conquered territory the size of today’s Netherlands until, in the eighteenth century, it dawned on European writers that Russia had become larger than the surface of the visible moon.2

         With no natural geographical boundaries to speak of, Russia’s only means of defence was to control its neighbours, using them as buffers against a possible attack. To do that, it built up what by the nineteenth century was by far the largest standing army in Europe – an army that even in peacetime swallowed nearly two-thirds of the nation’s annual budget. (Education and health took 7 per cent.)

         It was a ramshackle sort of empire: a vast agglomeration of backward colonies, held together by military force and hootch.3 There was no money for roads, let alone hospitals, let alone schools. The army itself suffered: there was no strategic railway network and in 1875, during Russia’s military adventures in the east, the War Ministry in St Petersburg told a Russian commander that while he could have additional troops, he should not expect them for almost a year since they would ‘have to walk from Europe to Asia’.

         Without civic institutions, politics is devilishly hard to do. In Russia there were no institutions for reformers to reform: no councils, no unions, no guilds, no professional bodies, few schools, few hospitals worth the name; in many places, no roads. Peter the Great, attempting to modernise his nation at the end of the seventeenth century, reached for a ‘Prussian solution’ to the problem of governing such a large, sprawling, uneducated mass. He saw to it that an elite was educated abroad, in Western Europe; on its return, this elite was expected to take up the reins of what was still an essentially feudal system. For the masses, modernisation consisted of containment, regimentation, curfew and exemplary punishment.4

         By the late nineteenth century, Russian civic society had become more complex, and there was some political life to the place. But the dream of state power refashioning the land by fiat persisted. It appealed even to those whose ultimate vision was a stateless society. No one, from the tsars to their fiercest opponents, ever felt that they could trust Russia’s illiterate and suspicious masses with the task of creating their own forms of government. Lenin’s nannyish dream of a ‘tutelary state’ was fuelled by this mistrust, while Stalin’s forced collectivisation of agriculture took tsarist megalomania to new depths. By the time dissidents were being dumped in mental hospitals under Leonid Brezhnev, state megalomania had entered realms of Alice-like surrealism. The communist ideal did not fail; it was never really tried, and the shadow of the Prussian solution hung, and still hangs, over all.

         The pity of it was that Russia had never been poor. At the start of the twentieth century it was the world’s largest grain exporter, and its fifth-largest industrial power. ‘In terms of the size of its population Russia occupies first place amongst the civilised countries of the world,’ boasted a government statistical annual in 1905.5 On almost every other scale, though, Russia came last. In 1913, the empire had the lowest per capita income in Europe save for the Ottoman Empire. The average life expectancy – thirty years – put it about 150 years behind Britain and the United States. 

         What held Russia back was its form of government. For centuries the tsars had maintained tight bureaucratic control over the smallest details of national life. It was a good way to expand and settle a vast territory. It was a hopeless way to develop a big economy.

         Western commentators bemoaned Russia’s failure to adopt capitalism: without a free market, how would Russia ever emerge from its dark age? They were right, in a way: capitalism would have made all the difference to Russia, just as, over the preceding hundred years, it had made all the difference to Western Europe and turned a small island nation on its Atlantic periphery into the hub of an empire on which the sun famously never set.

         The trouble lay in the iron physical limits imposed by Russia itself. Quite simply, whenever capitalism tried to penetrate Russia’s heartland, it caught a cold and died.

         Capitalism depends upon surpluses. Farmers grow surplus food to feed the cities; and factories in the cities make the machines the farmers need to grow more food. Out of this virtuous circle, a capitalist economy is born. But peasants in Russia had never produced those kinds of surpluses. Their communal style of agriculture was not geared to feed cities. It was geared so that people in the countryside wouldn’t starve. We have good agricultural and climate data for Russia going back over a thousand years, from the year 873. In that span of time, Russia weathered a hundred hungry years and more than 120 famines.

         Russia is as cold and as barren as it is big, and it gets colder, by tens of degrees, the further east you travel. When a shivering Ephikhodof quips in Chekhov’s play The Cherry Orchard, ‘Our climate is not adapted to contribute,’ he is not kidding: a full third of Russia languishes in the permanent grip of ice and snow. Then there are its great rivers. Most of these flow northward, away from the potentially fertile lands of Central Asia, and into the Polar Sea. Three-quarters of Russia’s population and its industry can directly access only about a sixth of its water. Then there is the land shortage. Incredibly, in an empire with more surface area than the visible moon, Russia has insufficient fertile soil to feed its population easily. It relies on a narrow belt of fertile black earth which passes from the Danube through north-east Ukraine and just north of the Black Sea to Akmolinsk in the east. South of this belt rainfall is ten inches per year and much too arid for normal agriculture. To the north the rainfall is adequate but the soil is poor, the growing season short and the winter frosts very severe. That belt of fertile black earth that runs through the middle was already under the plough by the 1880s and could not hope to supply Russia’s growing needs as its population boomed. (Between 1890 and 1913 cereal production actually shot up by more than a third – but it was promptly consumed.)

         For enthusiastic students and reformers of agriculture it was clear that Russia desperately needed new strains of cereal and new varieties of fruits and vegetables that could flourish on the thinner, drier, colder lands outside the black-earth belt. Unfortunately, none of these Western-educated, academically trained enthusiasts were practical farmers, and none of them had the political clout to extend credit to millions of impoverished peasants. Their improved varieties of grain went unsold as Russian farmers persisted with their local, mongrel varieties. These were so heavily infested with weeds, it was generally assumed among farmers that seeds of wheat could grow into rye or wild oats.

         Farming in Russia’s north was not exactly primitive. It wasn’t mere subsistence farming. It was communal – and it generated no significant surpluses whatsoever.

         In the central and southern regions, by contrast, farming was arranged according to a feudal system in which serfs worked under the immediate rule of the nobility. This was an obvious and apparently fixable brake on the nation’s progress, and even the notoriously repressive Nicholas I created committees to consider reform. 

         It was Tsar Alexander II who finally took the bull by the horns. In 1861 he released nearly half the population of the country from bondage, by freeing the empire’s 22 million serfs. The transfer of land ownership was massive, as the nobility sold up and became absentee landlords. Very few used their generous state compensation payments to improve or modernise their estates. Meanwhile, emancipation gave the peasants 13 per cent less land than they had previously farmed. In the more fertile parts of the country, former serfs had to forgo up to half of what they had previously tilled.

         Taxes were levied on land, and were inflated to take into account wages earned by the newly liberated young as they ran off to the towns and cities. But whatever these youths made was far more likely to be spent in bars and shops than be sent home to the communes. Moscow in particular, with its wild mix of contemporary buildings and ramshackle little homes, palaces and factories, crooked lanes and wide streets, squares and boulevards, drew young men from across the region. The communes emptied out: only women and the elderly remained, and agriculture declined. ‘Peasants living in Moscow send scarcely half of the taxes,’ ran one report from Klin District, north-west of Moscow, ‘and the family struggles with need year-round, living half-starved. And those peasants who remain in the village, seeing around themselves decline in everything, cool toward agriculture and spend time in the taverns, which have grown to at least two in almost every village.’6

         In 1861, in an attempt to stem the haemorrhaging of the countryside (and the food shortages that were becoming a constant of city life), the system of internal passports was strengthened. Fathers of delinquent sons now had a legal means to summon them back to the farm, ‘and if you don’t settle down, you scoundrel, I won’t renew your passport. I’ll have you brought home by the police, and when they’ve brought you home, I’ll whip you with a birch rod myself, in the district administrative office, in the presence of honest people …’7 The passport created a paper trail that followed you throughout life.

         More or less admitting that the countryside had been made ungovernable, the government made much of the way the peasants would govern themselves through rural communes. For the young especially, this was not at all good news, given the way small rural communities traditionally exercised social control over their members. Public flogging was common.

         All in all, the experience of emancipation convinced Russia’s liberal elites, few as they were, that nothing short of the imposition of democracy could unpick the mess the country was in. In the cities, meanwhile, among crowds of underfed, underpaid, under-employed young men, an altogether more revolutionary mood was brewing.

         On 13 March 1881 Tsar Alexander II rode in his carriage, as he did every Sunday, through St Petersburg to the neoclassical Michael Manege riding academy for military roll call. His route, via the Catherine Canal and over the Pevchesky Bridge, never varied. Among the pedestrians crowding the narrow pavements that day was Nikolai Ivanovich Rysakov, a young member of the Narodnaya Volya – the ‘People’s Will’ movement, bent on igniting a social revolution by any means necessary. The means that day were contained in a small white package wrapped in a handkerchief.

         
            After a moment’s hesitation I threw the bomb. I sent it under the horses’ hooves in the supposition that it would blow up under the carriage … The explosion knocked me into the fence.8

         

         The explosion only damaged the tsar’s bulletproof carriage, a gift from Napoleon III. The emperor emerged shaken but unhurt – and a second attacker, Ignacy Hryniewiecki, standing by the canal fence, threw his package at the emperor’s feet.

         The People’s Will aimed to save Russia from tsarist autocracy. Their assassination of Alexander II ensured that the regime survived, and grew even more oppressive. The tsar’s successor never forgot or forgave his father’s ugly death: his legs torn away, his stomach ripped open, his face destroyed. Hope that the tsarist government might or could reform itself had been slim to start with. Under Alexander III it was utterly dashed. 

         
            Notes

            1. Cited in Kendall E. Bailes, Science and Russian Culture in an Age of Revolutions: V. I. Vernadsky and His Scientific School, 1863–1945, p. 99.

            2. Richard Pipes, Russia Under the Old Regime (Scribner, 1975), p. 84.

            3. Grain not exported went mostly to make vodka. See Patricia Herlihy, The Alcoholic Empire: Vodka and Politics in Late Imperial Russia (Oxford University Press, 2002).

            4. Soviet historians often dubbed this policy an ‘Arakcheev regime’ after Count Alexei Andreevich Arakcheev (1769–1834), a general famous for establishing colonies which combined agricultural hard labour with army-style discipline. See Richard Stites, Revolutionary Dreams: Utopian Vision and Experimental Life in the Russian Revolution.

            5. Michael Haynes and Rumy Husan, A Century of State Murder?: Death and Policy in Twentieth-Century Russia, p. 28.

            6. Jeffrey Burds, Peasant Dreams and Market Politics: Labor Migration and the Russian Village, 1861–1905, p. 34.

            7. Ibid., p. 74

            8. Edvard Radzinskii, Alexander II: The Last Great Tsar, p. 413.

         

      

   


   
      
         

            Part One

            CONTROL

            (1905–1929)
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               Soviet citizen science: in trials this air velocipede, invented by a worker in Moscow, averaged a speed of over 140 kilometres an hour.

            

         

         
            And it seemed as though in a little while the solution would be found, and then a new and splendid life would begin; and it was clear … that they still had a long, long road before them, and that the most complicated and difficult part of it was only just beginning.

            
                

            

            ANTON CHEKHOV, ‘Lady with Lapdog’, 1899

         

      

   


   
      

         
            1: Scholars
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               ‘To treat the needs of others as if they were one’s own’: Vladimir Vernadsky (seated, right) and some idealistic friends at St Petersburg University, 1884.

            

         

         
            In the late nineteenth century in Russia there existed something of fundamental importance – a solid, middle-class, professional intelligentsia which possessed firm principles based on spiritual values. That milieu produced committed revolutionaries, poets and engineers, convinced that the most important thing is to build something, to do something useful.1

            Physicist Evgeny Feinberg on his mentor Igor Tamm

         

         Head south-east out of Moscow in the morning, and by nightfall you will reach the city of Tambov and, in nearby woodland, a handsome, single-storey wooden structure that but for the modern signage might have sprung magically from the pages of a novel by Ivan Turgenev. It is a museum now. You can wander round Vladimir Ivanovich Vernadsky’s study, his library and his living room. There is some simple information here about his life; his politics; how he anticipated, by over a century, James Lovelock’s ‘Gaia’ theory of how living things and the planet’s geology work as one system; rather less about his being the godfather of Russian atomic energy. 

         Vernadsky’s father Ivan was a professor of economics and statistics in the Alexandrovsky Lycée. His first wife was Maria Shigaeva, one of Russia’s early feminists and its first female economist. She died prematurely of tuberculosis in 1860, and in 1862 his father married again, to a distant relative of his first wife, Anna Petrovna Konstantinovich, who would be Vladimir’s mother. She was a music teacher, a lively and warm personality, but she did not share the intellectual interests of Ivan’s first wife.

         In 1868, during a heated debate at the Free Economic Society, Ivan suffered a stroke. He resigned his post at the Lycée, and the family relocated from St Petersburg to Kharkov, where he ran the Kharkov branch of the State Bank. Vladimir’s childhood here was a happy one, his memories beginning not with St Petersburg, but in the capital of the Ukraine, listening for hours to his opinionated, white-bearded uncle Evgraf Korolenko, who lived with the family.

         In 1886, Vernadsky wrote to his future wife:

         
            I recall dark, starlit winter nights. Before sleep, he loved to walk and, when I could, I always walked with him. I loved to look at the sky, the stars. The Milky Way fascinated me and on these evenings I listened as my uncle talked about them. Afterwards, for a long time I couldn’t fall asleep. In my fantasies, we wandered together through the endless spaces of the universe … These simple stories had such an immense influence on me that even now it seems I am not freed of them … It sometimes seems to me that I must work not only for myself, but for him, that not only mine, but his life will have been wasted if I accomplish nothing.2

         

         In 1876 the family returned to St Petersburg. Vladimir was now thirteen years old, and was scouring the bookshops for anything and everything to do with the home they had left. He taught himself Ukrainian and, since a lot of books about the Ukraine were in Polish, he taught himself that language as well.

         As a university student in St Petersburg, Vladimir Ivanovich Vernadsky was ‘very soft in appearance but very determined once he had set himself a goal’. Vladimir Posse, a medical student who went on to become a leading Marxist journalist, recalled that Vernadsky and Sergei Oldenburg, one of Vernadsky’s closest friends, ‘had already set themselves the goal not only of becoming professors but also members of the Academy of Sciences’.3

         Vernadsky and his university friends were better off than most of their fellow students. Vernadsky, born in St Petersburg, Russia’s imperial capital, and brought up in Kharkov, capital of the Ukraine, was among the wealthiest of them, having inherited from his father the 750-hectare estate of Vernadovka.

         During one all-night conversation among the brotherhood, someone suggested they buy an estate together. It was going to be called ‘The Haven’. The plan fell through, but it gave the group a name: Bratstvo Priutino or the ‘Haven Brotherhood’. The influence of the novelist Leo Tolstoy on the group is palpable. In devoting their lives to the good of the Russian people, they swore (to quote Oldenburg’s formula) ‘to work and produce as much as possible, to consume as little as possible, to treat the needs of others as if they were one’s own’.4

         They attracted a lot of girls. Deprived of the right to a higher education, bright young women of their generation constantly sought whatever intellectual outlet they could.5 They supported and helped run the Brotherhood’s St Petersburg Committee of Literacy, preparing reading materials and reading lists, and setting up lending libraries.

         Vernadsky’s was not the only marriage to come out of this meeting of minds. The Brotherhood could be dreadful prigs, though: the wedding of Vladimir to Natalia Staritskaya, complete with frock coats, wedding gowns, engraved invitations and an orchestra, was boycotted by his abstemious friends.

         Vernadsky, a mineralogist, had arrived to study at St Petersburg University at an opportune time. Mendeleev, Butlerov, and Dokuchaev were his mentors. Vasily Vasilievich Dokuchaev held the chair in mineralogy at St Petersburg University, and dispatched Vernadsky on fascinating, exotic, and sometimes dangerous scientific missions to various corners of the Russian Empire. Alexander Mikhailovich Butlerov was one of the pioneers of modern chemistry. More than ten years before Becquerel’s discovery of radioactivity in France in 1896, Butlerov was arguing that the atom was divisible, and Vernadsky was witness to the lively debates he had with Mendeleev over this issue. Dmitry Ivanovich Mendeleev had formulated the periodic table of elements. When he lectured, the halls were packed. Listening to him, ‘we entered a new and wondrous world … as if released from the grip of a powerful vise’.6 From these men, Vernadsky acquired a view of an earth in constant flux, its elements flowing and spiralling through the earth’s crust over geological time.

         Like all his generation, Vernadsky went abroad to further his studies. He went to the University of Naples, and the world-renowned crystallographer Professor Arcangelo Scacchi, only to discover that the old man was succumbing to senility. He went on to Munich, and the laboratory of mineralogist Paul Groth. From his letters we know Vernadsky had a fine time there, a kid locked in an intellectual candy store.

         In 1887 a son was born (George Vernadsky would later find modest fame as a historian in the USA). While Natalia returned to her family’s dacha in Finland to look after the baby, Vladimir developed friendships and contacts that would shape his later career. In the summer of 1888, walking in the Alps, he had his epiphany: he saw that mineralogy, studied the right way, as a science of change and energy transfer, could connect cosmological history with the history of life itself. Vernadsky’s fascination with earth’s development at a cosmic scale would last him his whole career, though he worried that men like Groth would ‘take me for a fantasiser’.7

         Moving to Paris in 1889 (‘really the most grandiose city I ever saw’), Vernadsky went to work at the Collège de France. To a Russian, the Collège must have seemed an odd institution: there were no students as such, just professors (who were, however, obliged to deliver lectures), small labs and a staggeringly good library. Here, study was being given room to breathe. Researchers were well-resourced and their ideas were taken seriously. Here, leading a life of the mind was unlikely to land you in trouble with the authorities. It was a different kind of life.

         In Vernadsky’s homeland, universities were teaching institutions, not centres of research, and most certainly not intellectual melting pots. (The tsarist bureaucracy itself recruited from just a handful of expensive institutes, closed to everyone but the children of the aristocracy: the Corps of Pages, the Alexandrovsky Lycée, the Institute of Law.)

         Repression of higher education was a fixed policy, dating from the thirty-year reign of Nicholas I. Inspectors watched the students, meting out punishments for scruffy uniforms or long hair. One student in Kiev University who appeared at a compulsory religious service without a proper uniform was thrown out of the church by an inspector and expelled from the university the next day.

         When Nicholas I died in 1855, the government had tried undoing the harsh regime he had imposed. In Kiev, delighted Polish students marched through the streets in national dress. In Kazan, they wore animal skins. In Moscow and St Petersburg, students took to wearing peasant costumes, showing solidarity with the soon-to-be-liberated serfs. Appalled at what it had unleashed, the government promptly raised tuition fees, banned student assemblies, and reintroduced all the old rules on behaviour and uniform. This new repression lasted decades. Student-run organisations, ‘reading rooms, dining halls, snack bars, theatres, concerts, balls, any meetings not having an academic character’, were banned – and God forbid you should show any ‘signs of approval or disapproval at lectures’. Punishments included admonitions, confinement in the kartser (the university jail) for terms ranging up to four weeks, suspension and expulsion.

         Returning to Russia and a professorship at Moscow University, Vernadsky found little had changed in his absence. The city was dusty and provincial, and it literally stank. It was also oppressive. Middle-aged men in bowler hats passed by his home each morning as he set off to work. He used to offer them a cheerful greeting until one day, as he was leaving for a European trip, he spotted one of them tailing him through the railway station, and realised they were undercover policemen.

         
            In the beginning of the 1890s [the police report runs] Vernadsky moved … to live in Moscow, where he continued his dubious acquaintanceships, took an active part in evenings organised by students of Moscow university where he gave speeches about the necessity of coming together of professors and students for purposes of political education of youth and struggle with the present regime.8

         

         Life at the university was dismal. It lacked even the most basic texts in his subject, and the mineralogical collection had not been catalogued since the 1850s – nor, for that matter, dusted. The place was riddled with corruption and the junior administrators were the worst of the lot, cutting up rooms meant for laboratories into unofficial student housing. Vernadsky had a good idea how this was all going to end, and spent time outside Moscow sorting out and refurbishing Vernadovka in case he lost his job.

         Vernadsky reckoned that if push came to shove, and he and his family had to live there all year round, they could comfortably make do on what their acreage could provide. In the autumn of 1891, however, came the catastrophe that galvanised Vernadsky’s political career. Famine struck Tambov and many places besides, razing the harvest across Russia’s vital belt of black earth.

         
            *

         

         The crisis had been building for a year. In 1890, a dry autumn had delayed the sowing of winter cereals, and then winter had arrived much earlier than usual. It was dry, too: there was not enough snow to provide a blanket from the cold, so the winter crop froze to death.

         Spring brought further trouble. Harvests in eastern Europe were equally dismal, and these countries had money to hand, so Russia’s spring crop, instead of feeding its own mouths, was immediately snapped up for export.

         Bread was scarce even in Moscow and St Petersburg. Lenin described the hunger bread of that time as ‘a lump of hard black earth covered with a coating of mould’. In the countryside, people bulked out their dough and porridge with straw and weeds.

         As 1891 wore on, conditions went from poor to calamitous. Five months passed without rain. The summer was far too hot and dry to plant out vegetables, but farmers had little choice but to chance it. Their plants withered and died. And after all that, a deluge: winter cereals planted that autumn were washed out of the soil by torrential rains.

         Come the spring of 1892, farmers were watching in horror as the wind blew away their precious black earth in dust storms, ‘concealing the sun’s rays and turning day into night. Witnesses unanimously testified that the phenomenon had such a dreadful and frightening character that everyone expected “the end of the world”,’9 recalled soil scientist Per Zemyatchensky. Trains were halted by drifts of earth, and crops killed by blasts of dust. Swathes of the country were stripped of all vegetation; not even weeds remained. Farmers killed their livestock for food.

         The catastrophe was epic. The commercial attaché in the British embassy in St Petersburg, E. F. G. Law, reckoned that the Russian government had ‘to find the means of supplying a deficit of food to 35,500,000 people in sixteen provinces’. Even in the relatively well-off province of Tambov, the peasants lost over half their livestock. Vernadsky’s estate manager wrote to tell his employer that they were selling their animals to the local gentry for a pittance, and about a quarter of them were already making ‘famine bread’, mixing their dwindling supplies of rye flour with hay, and even brick dust. They were knocking on the doors of Vernadovka for help.

         Vernadsky did not immediately rush home. He realised that he could do more good by remaining in Moscow. A gifted bureaucrat, he assembled a relief effort among his friends. A retired neighbour, V. V. Keller, travelled tirelessly, informing him of the situation across the district. With another friend, L. A. Obolianinov, Keller visited Leo Tolstoy to study his methods of famine relief, and reproduced his organisation in Vernadovka. In Moscow, the historian Alexander Kornilov quit his government job to back the relief effort. The medievalist Ivan Grevs joined in; there were several future politicians, and even, under conditions of strict anonymity, the tsar’s own uncle, Grand Duke Nikolai. This skilled, ad hoc administration made people’s efforts count in a way liberal good intentions had never counted before. By July 1892, as the crisis eased, there were 121 famine relief kitchens in Tambov feeding 6,000 people; 1,000 horses had been saved and 220 more were gifted by lottery to horseless families.

         And this raised a question: if a bunch of professors could do this sort of thing, why couldn’t the government?10

         1891 had given liberal opponents of the regime – the impotent intellecty parodied in the stories of Turgenev and Chekhov – a brief taste of civic power. They had enjoyed it, made the most of it, proved to their own satisfaction that they were worthy of it, and they wanted more. Their model response to the famine – scientific, rational and, in the best sense, bureaucratic – had given hope to Russia’s demoralised educated class. Vernadsky and his friends had shown by example what it would be like for capable people to really participate in the running of their country. The vision spread. To realise that vision, however, required organisation.

         The Union of Liberation was founded in July 1903 and campaigned publicly (and peacefully) for an end to autocracy. Its tiny membership – just twenty liberals and radicals – held meetings in Vernadsky’s apartment in Moscow. Vernadsky wrote to his wife: ‘I consider that the interests of scientific progress are closely and inextricably tied to the growth of a wide democracy and humanitarian attitudes – and vice versa.’11

         The difficulty was in attracting political support outside the tiny, well-heeled liberal coteries of Moscow and St Petersburg.

         On Sunday 22 January 1905, more than 300,000 striking workers and their families walked towards the Winter Palace in St Petersburg, bearing icons and singing hymns. They came to petition the tsar for better labour conditions and an eight-hour working day. The Imperial Guard opened fire on them, leaving a thousand dead or wounded. Passing through the Alexander Gardens that day, suitcase in hand, was a young field geologist, B. A. Luri, Vernadsky’s most promising student. Soldiers shot him twice in the back. In an angry article to a leading liberal newspaper, Vernadsky declared that ‘one more victim has fallen in the long martyrology of the Russian intelligentsia’. But the time for writing stiff letters to the papers was long past.

         Following the massacre, the students went on strike. The government, in an uncharacteristic gesture, polled the faculty councils on whether or not to resume classes. Perhaps they meant to give professors the impression that their opinions mattered. Whether they mattered or not, the professors spoke out. Not one university agreed to resume teaching. The councils declared that political reforms were necessary to secure peace in the universities. Vernadsky made a public appeal to his academic colleagues to break with tradition. They were independent scholars and teachers, not state hacks. They couldn’t go on letting themselves be pushed around as if they were ‘teaching on some godforsaken Philippine Island’.12

         So the professoriate took a step that was blatantly illegal: they organised an Academic Union, declaring ‘that academic freedom is incompatible with the existing system of government in Russia’, and by August had enrolled more than half the university teachers in the country.

         All that remained was that some critical national event should give the Union the chance to show its mettle. Four months later, on 27 May, Admiral Togo of Japan launched an attack on the Russian fleet at Tsushima, and by 28 May over half the Russian fleet lay at the bottom of the Pacific. It was the Union’s big chance – but they absolutely bottled it.

         ‘All means may now be legitimately used to fight the danger represented by the continued existence of the present government.’ So ran a dramatic appeal from the Union of Unions, a broad alliance of professional associations; the Academic Union was a member. ‘Bring about the immediate elimination of the bandit gang that has usurped power and replace it with a constituent assembly … so that it will as quickly as possible end the war and the present regime.’13

         But where was the Academic Union? The professors had stayed at home. Fearing the Union of Unions had become too radical, they had boycotted the congress.

         Then the nation’s students did something unexpected, something that triggered a chain reaction that exploded into the great general strike of mid-October, and the 1905 Revolution. They went back to college.

         And they did not come alone. Following a series of open political rallies, curious workers began visiting the universities. No one was quite sure what to do with them. ‘We had neither agenda nor speakers,’ one student recalled. ‘I began with a few words of welcome, suggested that we discuss the current political situation, and turned the meeting over to the floor. The ensuing discussion was utterly chaotic. Some of the volunteer speakers were wholly inarticulate.’14

         News spread through the factories: the police were not interfering. The crowds grew. Whole factories turned up at the college gates without notice. Workers stood up to read their own poetry. Come October it looked as though the buildings would literally collapse under everyone’s weight.

         In Moscow the chief of police warned that any meeting spilling onto the streets would be fired upon. Closing the university on 22 September, the rector, Sergei Trubetskoy, explained: ‘University is not the place for political meetings. It cannot and should not be a public square, and by the same token a public square cannot be a university. Any attempt to turn the university into a popular meeting place will destroy it.’15

         Given his responsibilities, Trubetskoy could do little else but close the university gates. But this pushed the workers into the path of the Moscow police, and street violence escalated sharply.

         In an article dated 4 October, Lenin himself summed up, none too sympathetically, the impossible bind in which the professors were now trapped:

         
            They closed the university in Moscow because they feared a bloodbath there. But by their action they caused a far greater bloodbath in the streets. They wanted to extinguish the revolution in the university, but they ignited the revolution in the streets. These professors have stumbled into a real vise.16

         

         
            *

         

         In June 1905 in Odessa, a general strike deteriorated into a mêlée between strikers, reactionaries and the local authorities. The crew of the battleship Potemkin mutinied in the harbour. Two thousand were killed, three thousand wounded.

         On 8 October, Moscow’s railroad workers struck. The strike became general: by 13 October Russia was paralysed. Two days later the tsar called his close advisors to the palace. The choice facing them was stark: concede major reforms or abdicate the running of the government to the military. Two days after that, Nicholas II pledged to endow a national assembly – the Duma – with legislative powers. Vernadsky and activists within the intelligentsia hurriedly constructed a political party to represent liberal opinion, the Constitutional Democrats – Kadets, for short. (Wags nicknamed them the Professors’ Party.)

         But this little, late experiment in parliamentary democracy was never going to work. The fractures that had opened up between the landowners and the people, the reactionaries and the radicals, the young and the old, had grown too wide, and the so-called ‘liberal revolution’ was ushered in with a bloodbath. 1905 led to far more casualties than the subsequent, decisive revolutions of 1917. A week of pogroms greeted the imperial manifesto, as those who depended on the status quo – small merchants, petty artisans and casual labourers – attacked those they believed had ruined them. Students, liberals and Jews were their particular targets.

         In Moscow, in an attempt to restore order, the army moved in. In December 1905 they shelled the city, killing over a thousand people.

         The peasants revolted. In an attempt to quell rural rioting, thousands were sentenced to death by military court-martial, and 14,000 were shot dead. Punitive expeditions scoured the Baltic, Poland and the route of the Trans-Siberian Railway sacking, burning and killing. ‘Don’t skimp on bullets,’ came the order, ‘and make no arrests.’

         The gentry, in a panic, rushed to sell up. Land prices and rents collapsed.

         There was hunger that winter; nothing like on the scale of 1891–2, but bad enough, and made far worse by the political chaos. In Tambov, Vernadsky, his son George and the Vernadovka estate’s overseer organised famine relief, and took the opportunity to tell starving peasants about the forthcoming parliamentary elections. They were promptly arrested. George was free after a week but it took Vladimir a visit to the prime minister, Count Sergei Witte, to get his overseer’s family out of jail.

         In the capital, St Petersburg, ‘an icy shudder of disenchantment with parties, politics and organisations pierced the hearts of all like a knife. Bitter quarrels arose. Finally no one gave a damn about anything … There was no faith in anything or anyone.’ 

         This grotesque picture of the city comes from the poet Alexei Kapitonovich Gastev, returning from Stockholm in the spring of 1906:

         
            Desperate, exhausted people stagger down magnificent Nevsky Prospekt. Miserable, useless, they commit suicide in the Neva and in the Fontanka and Mojka canals, they throw themselves from tall buildings onto the pavement, shoot themselves, take poison, even hang themselves on the crosses in the cemeteries. Suicides became so common that the newspapers finally took notice of only the most ‘interesting’ cases.17

         

         The First Duma met first in April 1906. But it was a pale imitation of what the tsar had promised, and when the Kadets protested, it was promptly dissolved. In April 1906 Peter Stolypin became prime minister and set about expunging all trace of radical thought, dissolving the second Duma in 1907. As everyone involved started watching out for themselves, the Kadets quickly lost support. The Third Duma was a rubber-stamp affair, dominated by the landed gentry. Tsar Nicholas II was becoming ever more obsessed with his own royal privileges and, as he got rid of honest advisors, toadies and charlatans like Rasputin took their place.

         The mood of national hopelessness is not hard to spot. The novels, poetry and plays of the period smack of apocalypse. Blok, Bely and Briusov all wrote as though the End Times were nigh, if they had not already arrived. Years before he produced his celebrated dystopian novel We, the satirist Yevgeny Zamyatin was writing stories that welcomed catastrophe as the quickest route out of Russia’s political impasse.

         
            *

         

         On 20 November 1910 the writer Leo Tolstoy died. Though his political views were outdated, the young had regarded him with great affection. Students in universities all over the country held memorial services and passed resolutions promising to honour Tolstoy’s memory by fighting against capital punishment. In St Petersburg, thousands of students gathering for a demonstration on the Nevsky Prospekt were confronted by the city’s police. When the pro-rector of the university, Ivan Andreev, tried to persuade the students to disperse; they lifted him on their shoulders and carried him along as they sang.

         By the end of November, over 400 students had been arrested. The Russian News, Moscow’s liberal newspaper, recorded how:

         
            many police with rifles and fixed bayonets [were] ranged along the long corridors of the university; professors, along with small numbers of students, are escorted by armed police to lectures. Armed police stand in the lecture halls. Students storm in, trying to interrupt lectures with whistles, noxious gases, and the singing of revolutionary songs.18

         

         One professor, accosted by a student, collapsed in hysterics and had to be carried away.

         Police stormed Moscow University. With their institution now fatally compromised, its three highest officials decided to resign. With them went Vladimir Vernadsky and more than a third of the teaching staff. It looked as though the university was finished. By now, though, it hardly mattered. Both professors and students had better uses for their time.

         Why fight the dismal state education system, when you could simply replace it? In Germany a network of well-funded research institutions, the Kaiser Wilhelm Gesellschaft, was being created. What if Russian entrepreneurs could do the same?

         Moscow’s professors came in the main from merchant families or had personal ties to local merchants and industrialists. They set up entrepreneurial organisations based on German and British models to lobby for private funding. They taught at private universities and on highly regarded women’s courses, set up by liberal-minded industrial philanthropists. Many of the professors who resigned from Moscow University never went back. They enjoyed more freedom teaching outside the system, in institutions like Moscow City People’s University, founded in 1908 on endowments from General Alfons Shaniavsky, a retired Polish officer and gold magnate who had already piled cash into women’s medical education.

         The state wouldn’t employ the Shaniavsky’s graduates the way it employed those who had earned a ‘real’ degree, but no one cared. Few imagined the state would last past the next winter. Courses in public administration, the cooperative movement, public health and education conscientiously prepared a new generation for a new era.

         
            *

         

         Having resigned from Moscow University, Vladimir Vernadsky was elected to the Imperial Academy of Sciences and moved to St Petersburg. As an able administrator, he nursed ambitious plans for learning, and in particular for the physical sciences. With his favourite student, Alexander Fersman, he lobbied the government to develop the country’s mining potential. Annual expeditions with his students to remote regions of the empire identified and mapped sites rich in aluminium. But it was hopeless. In the summer of 1913, in Canada to attend an International Geological Congress, he wrote to his wife Natalia:

         
            Over the past ten years the United States has made huge advances in science: today America gets along without the help of German universities, which not long ago was considered indispensable. When I involuntarily compare these years in Russia – the activity of Kasso and Company, that whole gang that constitutes our Imperial government – I feel depressed and uneasy.

         

         Come the war, when a rich deposit of tungsten in Turkestan was put out of bounds because one of the grand dukes owned the land, another academician, the mathematician Alexei Krylov, went a lot further. If they lost the war, he snapped, the grand dukes weren’t the only ones who stood to lose everything; the whole dynasty would go to the devil’s mother.19 

         In the aftermath of the assassination of Austria’s Archduke Franz Ferdinand, as Russia toppled towards war, a crucial weakness was revealed: Russia’s utter dependence on trade with Germany. Its science, its industry, its very economy depended on good relations with the country it was fighting.

         The hopelessness of the situation was movingly summed up on 18 July 1914 by Alexander Sergeevich Serebrovsky, later one of the Soviet Union’s leading geneticists. He wrote in his diary:

         
            I am a soldier now. The city was decorated with flags and so on. God, what a sea of unrestrained lies in all this … Many people I know were waiting for a manifesto and equal rights for nationalities. Jews were walking with the torah singing God, Save the Tsar. Some intellectuals shouted hurray when the tsar passed by.

            All these expectations turned out to be crap. The tsar didn’t have enough state wisdom. He could with one scratch of his pen affirm his throne for many years to come, create a faithful Russia for himself, and win the sympathy of the people, including the intelligentsia. They could really reach the unification of the people and the government. Oh, I know that I would have gone to the front with a totally different feeling and state of mind … They drove expectations to the highest tension, made even streetcar drivers take part in parades, and gave nothing …

            I love Russia too much to wish it a victorious war now. A victorious war for Russia is like a return to a distant past. Losing the war is another step forward to the bright future.20
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            2: Revolutionaries
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               Friends and rivals: Vladimir Lenin plays chess with Alexander Bogdanov on a visit to Maxim Gorky on Capri. Italy, April 1908.

            

         

         
            Across the Earth, from corner to corner of the world revolutions howl. The war that was begun to delight the kings, the tsars, the presidents, has become a tornado that tears down imperial palaces, burns royal mantles, sends crowns flying and turns kings into dust. The world in which everything seemed to be arranged so beautifully has collapsed … And we want to be the newcomers; we shall lift the curtain from the cities, the streets, the workshops, the bazaars … We shall immediately set our factory of art humming.1

            Alexei Gastev

         

         Karl Marx and Friedrich Engels liked to think of themselves as scientists. At least, they considered themselves philosophers of science.

         But even that isn’t quite right: German has no separate word for science; nor does Russian. The German term Wissenschaft (enquiry) and the Russian term nauka (knowledge) make no clear distinction between sciences and humanities, let alone between physical sciences and their ‘soft’ social-science cousins. 

         That these languages lack a dedicated term for the physical sciences reflects their rich nineteenth-century cultural heritage. Back then it was still possible to believe that the universe was knowable, and that one kind of knowledge was, at least in principle, compatible with all other kinds of knowledge. People thought that the universe could not abide contradictions.

         It was this dream of uniting all disciplines under one roof that captivated Friedrich Engels. He constructed an entire philosophy around the idea, called ‘new materialism’. (It was a later philosopher, Georgy Plekhanov, who stuck the slightly baffling handle ‘dialectical materialism’ to it.)

         The world needed a ‘new’ materialism because the ‘old’ materialism of Newton would no longer serve. No one seriously disputes that Newtonian mechanics is a scientific triumph: a productive, insightful model of how the physical world ticks. The trouble is, the more widely we apply it, the more alienated it makes us feel. Vital for Newton’s success was the presence of organised religion to explain and describe some of the major gaps in his account of reality. (Isaac Newton was, unsurprisingly, a profoundly religious man.)

         By the beginning of the nineteenth century, however, evidence against the ‘revealed knowledge’ of the Bible was piling up at an unignorable rate. Scientists and philosophers were having to look elsewhere for an explanation for non-Newtonian phenomena: things like love, and grief, and memory, and the colour green.2

         Engels’s philosophy is ‘materialist’ because it finds a home for these subjective experiences in the physical world; it doesn’t imagine that minds exist in a separate, spiritual realm. It is ‘dialectical’ in the sense that all knowledge is obtained through reasoned argument and enquiry. Knowledge is provisional, because we are provisional. We’re not the same people we were yesterday, and none of us will be around forever. So knowledge is being constantly re-reasoned, re-confirmed and re-believed. 

         Dialectical materialism is interested in how things change. Everything, according to dialectical materialism, has a past and a future, and this history matters if we are to understand how the world works.

         Marx, with his lively interest in economics, history and psychology, bought into nineteenth-century ‘scientism’ in a major way, and he believed that, through Engels’ more elegant ‘new’ materialism, it might be possible to extend the natural sciences into all spheres of life.

         He believed, that is, in scientific government.3 His idea was not to politicise science, but to extend science into politics, to the point where there could be no distinction between knowledge and policy. In 1894 Lenin wrote this about Marx:

         
            The irresistible power of attraction that draws socialists of all countries to this theory lies precisely in the fact that it unites a rigorous and most lofty scientism (being the last word in social science) with revolutionism, and unites them not by chance, not only because the founder of the doctrine combined in his own person the qualities of a scientist and a revolutionary, but unites them in the theory itself intrinsically and inseparably.4

         

         Lenin’s vision of science found its embodiment in one remarkable man – a polymathic talent and close friend who founded the Bolshevik movement with him in 1904. It took Alexander Alexandrovich Bogdanov years to complete his most important philosophical work, Tektology: Universal Organisation Science, and by the time of its completion he found himself a renegade. Expelled from the Party, he became, in his own words, an ‘“official devil” who had to be “foresworn”, who had to be “blown and spat upon” as in the ritual of Christening and who could be used to frighten unruly infants into obedience in matters of theory’.5

         Bogdanov dreamt of a synthesis of all the disciplines, and sought to impose his scientist’s philosophy over the whole of human experience.6 In his Utopian novel Engineer Menni (1913), set on Mars after the creation of a communist society, he imagined the triumphant birth of a ‘Universal Science’, compared to which ‘the philosophy of former times was nothing but a vague presentiment’. Being universal, this science would describe everything in terms of everything else. This meant that everyone, however ill-educated, would be able to understand it.

         It was capitalism that had fragmented scientific progress, shattering it as surely as God had shattered Babel, so that every discipline spoke a different, esoteric language. Separated from ‘labour’, scientists had come to believe that the more their discipline baffled outsiders, the closer it was to the truth of things. This pursuit of ‘science for its own sake’ was a tragic error. Come the dawning of a truly socialist society, practice and theory would once again be fused, and science could at last be put to the service of society. Real science was applied to the benefit of mankind, or it was nothing.7

         Reduced to one line, what Bogdanov meant was this: there is no such thing as pure science. The next sixty years would test the truth of this assertion.

         
            *

         

         The careers of Russian revolutionaries, under close observation by the tsar’s secret police, followed a predictable pattern. After a spell of exile in Central Asia or Siberia, one would generally flee to some foreign city: Geneva, or Paris, or London, some liberal place where one could compose inflammatory material and smuggle it back into Russia.

         In 1883 a group of Russian exiles in Geneva established the Liberation of Labour group to educate Russian revolutionaries in the principles of Marxism. Lenin8 visited them in 1895. On his return to Russia he was arrested, imprisoned for just over a year, then exiled to Siberia. He left Russia again in 1900. Through The Spark, a newspaper written abroad and distributed in Russian cities, Lenin made himself the centre of the Russian Social Democratic Workers’ Party – a portmanteau grouping of revolutionary organisations. In 1902 the Marxist philosopher Leon Trotsky joined the paper’s staff.

         It took hardly a year for a major split to develop within the Social Democratic Workers’ Party. Lenin, Bogdanov and the majority wanted Party membership limited to activists. A minority, including Trotsky, wanted to encourage broader support. The controversy, pitting purity against compromise, divided the Party into Lenin and Bogdanov’s Bolsheviks (from bolshoi, meaning large), and Trotsky’s Mensheviks (from menshe: smaller).

         By 1905 the factions were so estranged that they held their congresses in separate cities – the Bolsheviks in London and the Mensheviks in Geneva – and they quite missed the 1905 revolution.

         Exiled after the revolution petered out, Bogdanov hid out in Finland with Lenin and his family, and supported Lenin through his acrimonious split with Leon Trotsky. Lenin and Bogdanov were the closest of friends, and, with Lenin’s wife Nadezhda Krupskaya, established a seemingly unbreakable bond.

         But 1905 was also the year Bogdanov’s thinking began to stray from what Lenin considered the straight path. The failure of the 1905 revolution had convinced Bogdanov that Russian workers were not ready for political power. Bogdanov’s political education had begun while delivering lectures to factory workers; now he wanted the Bolsheviks to ally themselves to underground workers’ organisations. Lenin’s continued dabbling with the Duma seemed a waste of time. Increasingly, therefore, Bogdanov began to resemble the sort of puffed-up intellectual revolutionary that Lenin despised: the sort who joined the Party for the thrill of conspiracy, but had no patience or aptitude for the churn and grind of day-to-day politics.

         On the other hand, Bogdanov was extraordinarily good at getting hold of money. His piratical raids on the funds of political opponents, and the districts harbouring them, had sustained the Bolsheviks for years. And, as the two old friends began to bicker, Lenin found it harder and harder to fund his own projects.

         Bogdanov was fascinated with the possibilities of mutualism, workers’ power, and trade unions. Like Western Marxists (and unlike Lenin), Bogdanov was interested in people’s alienation from the world and from each other. The individual ‘I’, Bogdanov argued, is a capitalist artefact, reflecting society’s emphasis on private property and individual profit. In a socialist society, the self will exist only as part of the whole, and ‘people will be immortal’ in so far as they ‘develop their “I” beyond the limits of the individual and more toward the workings of community.’9

         What, he wondered, would it take to turn a society of the alienated ‘I’ into the socialist utopia of the ‘we’? A keen student of Georges Sorel’s book Reflections on Violence (which was translated into Russian in 1907), Bogdanov argued that workers needed a myth to inspire them to action.

         Although subsequent events give Bogdanov’s talk of ‘we’ overcoming ‘I’ a sinister edge, it is hard to see at first why his well-intentioned handwaving should have aroused his friend Lenin to such fury. But arouse him it did. Bogdanov’s three-volume Empiriomonism – a fully worked-out programme for the creation of a new and truly revolutionary mutual culture – drove Lenin, who didn’t have the cleanest mouth to start with, to a correspondence so extraordinarily abusive, Bogdanov returned Lenin’s long letter (it took up three notebooks and was passive-aggressively titled ‘A Declaration of Love’) with a note saying that if Lenin wanted to remain his acquaintance, what he had written would have to be considered ‘unwritten, unsent and unread’.

         Even contemporaries thought ‘Lenin was going slightly out of his mind’ to be so exercised over Bogdanov’s philosophising. But the more one understands the predicament of Bolshevism at the turn of the century, the more one realises what was at stake. The two men were fighting for the nothing less than the soul of the revolution. 

         For Marx and Engels, the history of science had been a story of constant improvement. Science pursues a complete explanation of the world. Like Zeno’s tortoise, science will never entirely achieve this high goal. But the gap between what we know and what is actually out there will always be closing. Over time, science gets closer and closer to the Truth.

         But while Marxists were enthusing over the scientific potential of Marxism, large sections of the scientific community were turning away from scientism, away from ever-more-reasonable explanations of things, and towards descriptions of the world that were counter-intuitive and mutually incompatible, and in some cases (notoriously so in quantum physics) literally made no sense.

         If we want to draw a line in the sand and pick a date when the tide turned, we could do a lot worse than plump for 1898, the year ‘Mme Curie threw the bomb … she called radium. There remained no hole to hide in,’ wrote Henry Adams in his autobiography. ‘Even metaphysics swept back over science with the green water of the deep-sea ocean and no one could longer hope to bar out the unknowable, for the unknowable was known.’10

         The unprecedented energy of Mme Curie’s invisible rays cracked scientism wide open. Science ceased to be merely a matter of what you observed; now you had to consider seriously how you were observing. You didn’t have to be a quantum physicist to hit this problem. You could as easily be attempting to induce mutations in fruit flies. You could be a physiologist studying salivation in dogs.11

         Among those who surfed this tidal change in scientific thinking, one of the more eloquent was the Austrian Ernst Mach. He is best remembered today as the man who first accurately measured the speed of sound, and the popular assumption that he was a physicist is a fair one – but not quite accurate. Mach’s most interesting work pushed him into an unlabelled zone between physics, physiology and psychology.12 His work on optical illusions, and the physiology of sensation, and how our senses cleverly but somewhat imperfectly register the world, led him to a devastating conclusion about science.

         Mach argued that science makes no pronouncements about ultimate reality. All scientists can do is select the most elegant explanations for their results. These results are useful, but they aren’t true. Indeed, the same body of knowledge can lead scientists to several, equally valid conclusions!

         Marxism was supposed to be the capstone for a certain sort of nineteenth-century science. Now Mach had come along and demolished the whole edifice. Needless to say, Lenin hated Mach’s ‘empiriomonism’. As far as he was concerned, it was a recipe for disaster: a retreat from the real world into idealist handwaving. His response was strident: ‘For the sole “property” of matter with whose recognition philosophical materialism is bound up is the property of being an objective reality, of existing outside our mind.’13 This is not so much an argument as a howl.

         Mach’s views (bolstered, it seemed, by the discoveries of X-rays and the electron) were extremely worrying for Lenin. They seemed to flatly contradict the idea that matter is real.

         But Bogdanov approached Mach’s arguments much more phlegmatically. He understood – as Lenin did not – that Mach was writing for scientists, about the ever-narrowing but everpresent gap between our experience and the world as it is. Mapping that ever-narrowing gap did not make the gap wider: Lenin’s fears were unfounded.

         Bogdanov found that gap to be a fascinating place. In exploring it, he refined what we mean by the word ‘experience’. Say that, for a moment, you put this book aside and reach through the open window of your room to pluck a rose. You are now ‘experiencing’ the rose in two ways. You can smell the flower, see it, prick your thumb on a thorn. And there is also your experience of the rose. Its beauty. Its transience. Its colour, so close to the colour of your child’s lips, or your favourite ice cream, or what have you. 

         Bogdanov called these two orders of experience objective and subjective. He defined objective sensations as those that are ‘socially organised’ – in other words, they are more or less accessible to, and categorisable by, everyone. Subjective sensations are ‘individually organised’, and belong to just a single consciousness. He then attempted to unite these realms in a philosophical system called empiriomonism: the ‘organisation of experience’.

         This took him down a path towards perception and philosophy of mind, and well out of sight of the world beloved of those great materialist thinkers Engels and Marx. The material world. The world ‘as it is’.

         So much for philosophy. The philosophy matters – how much it matters will become clear over the next 400 or so pages – but this rather abstruse disagreement between old friends was also part and parcel of a widening political split between Lenin’s faction and Bogdanov’s. It seemed unbridgeable, though the writer Maxim Gorky was indefatigable in his efforts to bring the two old friends back together to sort out their differences. In 1908 Alexander Bogdanov was staying in Gorky’s aristocratic mansion on Capri (a resort once favoured by Roman emperors). Lenin, living in Geneva, had a standing invitation to visit, and in April 1908 he was finally cajoled onto the boat. It took Lenin no time at all to get into an argument with his host, however: ‘I know, Alexei Maximovich, that you’re hoping to bring about my reconciliation with the Machists, though my letter has warned you that it’s impossible. So please don’t try!’14

         It was probably Gorky who suggested a friendly chess game to clear the air. At any rate, he is there in the photograph taken by the film-maker Yuri Zhelyabuzhsky, looking on as Lenin, seated with his back to the Tyrrhenian Sea, steadily loses control of the game and his own temper. It astonished Gorky how angry and childish Lenin became.

         Afterwards Bogdanov and the others went for a walk, and Lenin unburdened himself to his hostess, Gorky’s common-law wife Maria Andreyeva. Of Bogdanov and his set, Lenin said – more in sorrow than in anger – ‘They are intelligent, talented people. They have done a great deal for the Party, they could do ten times more, but they won’t go with us! They can’t. Scores and hundreds like them are broken and crippled by this criminal system.’15

         Lenin had disliked Bogdanov’s philosophy for years, but he had held back from attacking a fellow Bolshevik in public. The appearance of Essays on the Philosophy of Marxism by Bogdanov and his allies in January 1908, however, seriously undermined Lenin’s hold over his own party. Lenin’s cautious policy of parliamentary participation was losing ground to Bogdanov’s confrontational manifesto.

         Lenin’s response was a book – a fully worked-out version of the long letter he had sent to Bogdanov, rubbishing his philosophy. Written between February and October 1908 in the reading room of the British Museum, Materialism and Empiriocriticism was a rush job (Lenin even considered offering the printer a bribe of a hundred roubles to speed up his work) and advanced a brutally materialist argument. Materialism, Lenin said, is incompatible with any doubts about the comprehensibility of the world. He advanced a copy theory of knowledge, in which our sensations are ‘copies, photographs, images, mirror reflections of things’. ‘Matter’, he explained, ‘is a philosophical category which is given to man by his sensations, and which is copied, photographed and reflected by our sensations, while existing independently of them.’ He goes on to assert – against evidence, reason, and every serious thinker since Plato – that what we see in our heads are literally copies of external objects.

         Materialism and Empiriocriticism puzzled reviewers at the time and has been a running sore in Marxist studies ever since. It is not just shrill, not just offensive – it is, in many places, profoundly stupid.16 It makes psychological sense, however. Lenin understood how thin the ice was beneath him, and his panic is palpable. His party was haemorrhaging badly; its membership fell from more than 40,000 in 1907, to a few hundred in 1910, fractured into cells that were themselves riddled with tsarist secret police.

         But this was not how the document was remembered. It was Lenin’s first full-blooded stab at philosophical analysis, and over the coming years it acquired the status of scripture. This is what makes Lenin’s tract so frightening: the way the exigencies of that wobbly moment in Bolshevik history got frozen, not just into print, but into policy.

         
            *

         

         The meshwork of alliances binding Europe together at the beginning of the twentieth century was supposed to privilege diplomacy and prevent war.

         In the four weeks following Archduke Franz Ferdinand’s assassination on 28 June 1914, the unimaginable happened. The tsar mobilised 15 million men, mostly peasants. Conscripts were transported thousands of kilometres to the Eastern Front, or south to launch attacks on Turkey. By the summer of 1915, a million were dead, wounded or missing, and three-quarters of a million had been taken prisoner. Russian casualties in the First World War proved even more severe than those in Western Europe. When added to deaths during the civil war and ensuing famine, they total 16 million.

         In late April 1915 a series of German offensives began that would lead to the so-called Great Retreat. The Russian Army was grotesquely under-equipped. Whole units were wiped out, retreats turned into routs, and hundreds of thousands of Russian soldiers – some without bullets for their rifles, some without rifles altogether – surrendered. Galicia was lost, then Warsaw, then the rest of Poland; by late August it appeared that Riga might be taken. Millions of refugees, starving or sick, got in the way of the army’s retreat.

         Among the governing classes, this catalogue of shortages, defeats and unpreparedness was greeted with dismay and anger. They insisted the Duma be reconvened. It opened on 1 August, the anniversary of the outbreak of war, and straight away a coalition formed to press for social and political reforms.

         But you didn’t need to be a member of this ‘Progressive Bloc’ to regard the tsar’s next move as the act of a madman. Nicholas announced he was quitting the capital and assuming personal command of the army. His strongest loyalists were probably the ones who greeted the news with the greatest horror: now the tsar would be saddled with the blame for any future defeats. In a desperate attempt to bring him to his senses, the Council of Ministers offered their resignations. The tsar, beside himself, accepted them. He closed the Duma for nearly half a year, and appointed reactionaries and unqualified yes-men in place of the loyalists he had fired. When they failed to come up to snuff, he fired them and appointed worse people in their place. Over the next year and a half Russia endured four different prime ministers and five ministers of the interior. Since government was impossible in such circumstances, in the summer of 1916 a ‘temporary dictatorship’ was set up to deal with the worsening food supply. But the peasantry couldn’t be persuaded to sell more of their grain stock because the government didn’t have the money to buy it. (What use had the peasants for money, anyway? Thanks to the war, there was no agricultural equipment available for them to buy.) On the front line, meanwhile, discipline was disintegrating. By 1917, nine out of ten officers in the field were reserves with next to no combat experience. More and more troops simply deserted.

         Food riots in Petrograd in February 1917 turned into an anti-war protest, and then a revolution. Confined to the capital and lasting less than a week, the February Revolution was a spontaneous affair, and Nicholas appealed to his generals for loyal troops to put down the disorder. Instead, they advised that he abdicate.

         Without the backing of the army, he had no choice. On 15 March 1917, the Romanov dynasty came to an end. The tsar was replaced by a Provisional Government made up of liberals and socialists. At the same time, socialists also formed the Petrograd Soviet, which ruled alongside the Provisional Government, in a ‘dual power’ arrangement.

         The Bolsheviks, late to the party as usual, rushed to St Petersburg to lobby for the nation’s scattered soviets – collective bodies of workers, soldiers and peasants who enjoyed popular support and wielded effective power, but lacked any legal status. The Bolsheviks were reasonably successful. Aside from their desire to end the war, the workers’ demands were more practical than political: an eight-hour day, higher wages, respect at work. (Offensive and overbearing foremen and managers were beaten up. Sometimes they were daubed in red paint or tossed in a sack. A few were thrown into rivers.)

         When Lenin returned from Switzerland in April, however, he rebuked the Bolsheviks’ acting leader, Joseph Vissarionovich Stalin, for working so closely with the Provisional Government – and circumstances proved Lenin right, for the Provisional Government soon turned around and committed Russia to continuing the war. The protests that followed this declaration were such that both the foreign minister and war minister resigned – and the Bolsheviks, who claimed it was possible to conclude a just peace sooner rather than later, found their ranks swelling at last.

         
            *

         

         Disease was rife during the war. In 1917 Vladimir Vernadsky’s niece, who lived with the family, died of tuberculosis. Vladimir himself contracted the disease. His doctor advised a diet of fermented mare’s milk and a move south to speed his recovery. In June 1917 the remaining Vernadskys travelled south to the family’s dacha in Shishaki, Ukraine. They made a sadly depleted party. Vladimir’s son George had taken it into his head to join the army, against his father’s advice. (Vladimir observed wearily that ‘reason is often not the most powerful or important force in life’.) 

         From their new home, Vernadsky wrote to his old pupil Fersman, saying he felt caught between ‘extremist Ukrainians’ and ‘extremist Russians’. He mistrusted the Bolsheviks, but as he wrote later, ‘both the [Ukrainian] Volunteer Army and the Bolsheviks did a mass of unclean deeds, and in the final analysis one was not better than the other’.17

         Once he was strong enough, Vernadsky went back to work: he left his family at their dacha and spent some weeks at the Academy’s biological research station at Staroselsky, a village on the Dnieper River near the ancient city of Vyshgorod. Chance, Louis Pasteur once said, favours the prepared mind: Vernadsky arrived just in time to witness, at first hand, a curious phenomenon dubbed by locals ‘the flowering of the waters’. At the right moment of the year, a warmish night would trigger an immense, overnight blossoming of algae in the local ponds and wells. Water that a few hours before had run clear was now clotted with life. The phenomenon is not particularly rare, but the sheer scale of this sudden growth brought Vernadsky up short: just how much did all this stuff weigh?

         So much for luck: the rest was down to preparedness and hard work. Vernadsky knew that different proportions of different elements, reacting with each other under different conditions, give rise to different kinds of mineral. It dawned on him that it might be possible to look at living processes the same way – as a series of chemical reactions. Obviously this highly reductive approach wouldn’t explain much about life, but it might reveal how living things harness the non-living stuff of the planet for their growth and expansion.

         ‘There in the meadows I worked quickly,’ he later recalled. ‘I sorted out in my own mind the basic concepts of biogeochemistry, I clearly distinguished the biosphere from the other envelopes of the earth, and came to understand what the multiplication of living matter in the biosphere actually meant.’18

         In the space of a month, Vernadsky had filled forty pages of graph paper with notes, and held in his hands the blueprint for a previously unheard-of science: ecology.

         Following his month at Staroselsky, Vernadsky returned to Petrograd. His old friend and patron Sergei Oldenburg, Russia’s foremost scholar of Buddhism and now minister of education in the Provisional Government, immediately appointed him his assistant minister.

         They lasted a month, from the end of July to the end of August, but the awkward political arrangement in place at that time – with the capital jointly governed by the Provisional Government and the Petrograd Soviet – was never going to hold. Eventually, workers in the Red Guard took up arms and overwhelmed the government’s guard at the Winter Palace. There was very little violence. On 7 November 1917 the Provisional Government was disbanded and authority was assumed by the All-Russian Congress of Soviets.

         
            *

         

         The next day Vladimir Lenin, the leader of the revolution, presented two bills: a peace decree, inviting Russia’s enemies to enter into immediate negotiations; and a land reallocation act. All the vast estates of the imperial family, the church, the monasteries and the large landowners were to be expropriated without compensation, and the land distributed to the peasants.

         In one crude stroke, the Bolsheviks achieved what Tsar Alexander II had failed to achieve: a true liberation of the serfs. The crudity of the bill was deliberate. The chaos it unleashed made it impossible for vested interests to game the system – because there wasn’t one.

         However, this then left the Bolsheviks with the business of putting the genie back in the bottle and reasserting control over the largest country on earth. That they even contemplated such a task says much for their optimism, and this optimism ran deeper than the euphoria of the moment. The Bolsheviks’ philosophy preached optimism as a virtue, even a moral duty. 

         The Bolsheviks truly believed that the practice of government would fill the gaps in their political knowledge. Armed with Marx’s science of government, they simply had to stay the course, hold on to power, stick by their beliefs, and wait for the world to deliver on its promise. In this, they were a kind of mirror-image of a very different, and much more recent sort of idealist – the market animists of Wall Street and the City of London who asserted, throughout the 1980s and 1990s, that a free market finds its own natural level, making big government redundant. Both sets of idealists hoodwinked their era into believing in a ‘science’ that turned out not to exist. Worse, both convinced themselves that they were being wholly ‘scientific’.

         Anyway, the circumstances for the Bolsheviks’ brave experiment in practice-makes-perfect could not have been less promising. Why would Germany sue for peace now? Its high command was making hay of the total collapse of Russia’s war effort, detaching the Ukraine from Russia and making it a German puppet state. Now the Ukraine was fast becoming a gathering ground for anti-Bolshevik Cossacks and anti-Bolshevik ‘White’ forces across the south.

         At the peace negotiations at Brest-Litovsk, the Bolsheviks fully expected to have their hand strengthened any day, as copycat revolutions blazed across Western Europe. While they waited, they tried to drag out proceedings as long as possible. Leon Trotsky, president of the Petrograd Soviet and Lenin’s number two, declared that Soviet Russia would make ‘neither war nor peace’ and left for Petrograd. The German Supreme Command threw up their hands in exasperation and resumed the fighting.

         Lenin eventually managed to convince the Party leadership and the Congress of Soviets that only peace could save the revolution, and they had to accept terms. By then, however, German forces had advanced 250 kilometres further onto Russian soil, and their demands were far more severe.

         The Treaty of Brest-Litovsk, signed on 3 March 1918 between Russia and the Quadruple Alliance, was one of the harshest in modern history. Territorial losses amounted to 3.4 million square kilometres. Thirty-four per cent of the Russian Empire’s population was lost or seceded. Over half of Russia’s industrial capacity vanished overnight, along with invaluable natural resources. Russia also agreed to demobilise its armed forces. Eight months later, on 11 November, Germany’s armistice with the Allied powers nullified the treaty, and the Soviet government eventually regained most of its lost territories. But the damage had been done. The cession of the Ukraine meant that Soviet Russia would have to obtain its grain from regions that could barely even feed themselves. The treaty left Russia with butchered national borders, a food crisis, and no friends. It hopelessly alienated the Bolsheviks’ socialist allies, and a full-blown civil war seemed (indeed was) inevitable.

         
            *

         

         The Bolsheviks had control of government, but were hardly in a position to run the country. It wasn’t the tiny party of Bolsheviks who had seized the nation’s farms and factories. It was the people: without resources, or education, or training, or indeed much self-discipline. Throwing a foreman in the river is easy. How do you run a factory?

         The Bolsheviks had won a great victory for the people; but the people were melting away. They regarded the Bolsheviks much as they had regarded the last lot of absentee landlords – with a mask of servility concealing a great quantity of guile. By the end of the Civil War, the total number of industrial workers in Russia had dropped to just over a million – a third of what it had been in 1917.

         The Bolsheviks never meant to nationalise industry on a mass scale. Now, driven by necessity, they changed tack; by January 1919 nearly all large factories were owned by the state. Now came the harder job: finding people to manage them.

         Communists, technical specialists and trade unionists rubbed up against each other, none too comfortably, in an attempt to manage the economy. The biologist Mikhail Novikov worked closely with state-owned heavy industry even while, as the rector of Moscow University, he was organising strikes. Vladimir Nikolayevich Ipatiev, a nobleman and monarchist, owned the holiday home in which Nicholas II and his family were murdered on 17 July 1918. Yet in 1920 he was picked to direct the Central Chemical Laboratory in Petrograd: Lenin called him ‘the head of our chemical industry’.

         Charming exceptions aside, the turn of the 1920s was a bad time for those who wore their learning on their sleeve. An open letter addressed to Lenin and published by Pravda gives a glimpse of the ‘specialist baiting’ that scourged the nation, and wasn’t really quelled till 1921:

         
            … these newly minted unconscientious Communists, made up of former lower middle class elements, village policemen, small-time civil servants, shopkeepers … It is difficult to describe the full horror of the humiliations and sufferings caused at their hands. Constant, shameful denunciations and accusations, futile but extremely humiliating searches, threats of execution, requisitions and confiscations, meddling in the most intimate sides of personal life. (The head of a squad demanded that I, who am living in the school where I teach, absolutely must sleep in the same bed as my wife.)19

         

         The All-Russian Union of Engineers spent a great deal of its time arranging for the release and safe-conduct of its members. Every once in a while someone in the uniform of the Cheka, the Bolsheviks’ secret police, showed up at a Soviet technical bureau and handed over a rumpled, unshaven prisoner who turned out to be a senior employee.

         The specialists did not take this sort of treatment lying down. In the Academy of Sciences – that venerable centre of learning founded in 1755 by Peter the Great himself – most members regarded the Bolshevik takeover as a national catastrophe. Vernadsky and Oldenburg had turned in their ministerial portfolios at once, and Vernadsky went further, involving himself in an effort to continue the Provisional Government’s work underground, even though most of its members had been arrested.

         Learning that Vernadsky was on an arrest list, the Academy voted to send him ‘to the Southern part of the country because of his bad health’. The same day, he left Petrograd and headed back to the Ukraine; his life was saved.

         Oldenburg and fellow academics formed a delegation to protest the Cheka’s programme of arrests. They arrived at Communist Party headquarters, then established at the Smolny Convent on the edge of St Petersburg. The convent, famous for its elegant architecture and its dull blue dome with silver stars, was once a finishing school for young ladies. Now it resounded to the thud of muddy boots as thousands of soldiers, sailors and factory workers traipsed through wide hallways fitfully lit by a faltering electrical system.

         In an upstairs room, often alone, and rarely showing his face to comrades on the ground floor, Vladimir Lenin sat working. Oldenburg knew Lenin already, as the brother of the student who had tried to assassinate Alexander III. Oldenburg, by now Permanent Secretary of the Academy, had a deal to put to Russia’s new leader.

         The Academy was quite small in 1917, boasting only forty-four full members and 220 employees. But it enjoyed an enviable international reputation. Besides, it was old, and for centuries had acted as a sort of expert arm of the Russian civil service. Oldenburg promised that Academy scholars would aid the Soviet regime by addressing issues of ‘state construction’. In return, he wanted the Academy to receive financial and political support from the government. He was offering Lenin the chance to conduct business as usual – and since Lenin understood more than most the importance of specialists to the state, he agreed.

         He was as good as his word. In 1918 the education commissar, Bogdanov’s old friend Anatoly Lunacharsky, attempted a wholesale reform of the Academy. When Lenin’s 26-year-old secretary Nikolai Gorbunov caught wind of this, he went straight to his boss, who warned Lunacharsky: ‘If some brave fellow turns up in your establishment, jumps on the Academy and breaks a lot of china, then you will have to pay for it.’20

         Lunacharsky shelved his plans, the Academy received some money, local authorities were stopped from using some of the Academy’s property for housing, and Lunacharsky promised that the Academy’s press would be left alone. Lenin told Lunacharsky to publicise the deal: ‘The fact that they wish to help us is good. Tell the whole world that the Academy of Sciences has recognised the government.’21

         
            *

         

         In Bolshevik hands, revolutionary justice took on curious forms. Far from resembling Paris’s notorious tribunal at the height of the terror, Bolshevik trials were characterised, at first, by their relative objectivity. They did not deliver a single death sentence in the first six months, and freed many declared enemies of the regime.

         The idea was that the tribunals should teach Russians about the new state and how it worked. They were show trials, in fact, of an early, innocuous sort. They drew simple, easily understood lessons about what constituted a crime under the new regime. They were recorded, and re-staged as theatrical performances the length and breadth of Russia, with actors playing the parts of prosecutors and defendants. (It was risky work. On more than one occasion an actor playing the defendant had to flee lynchmobs of angry peasants.)22

         Alongside this benevolent but inadequate masquerade, however, there operated another form of justice. The Cheka, which had been set up to target counter-revolutionaries in the immediate aftermath of the October Revolution, was essentially unaccountable. It acted against opponents as it saw fit. Its head, Felix Edmundovich Dzerzhinsky, a Polish nobleman turned communist, proclaimed that he did not ‘seek forms of revolutionary justice; we are not in need of justice. It is war now – face to face, a fight to the finish.’

         Food shortages in the winter of 1917–18 prompted Lenin to demand the execution without trial of speculators and bandits. On 21 February, a decree, ‘The Socialist Fatherland is in Danger’, urged that all speculators, spies, hooligans and counter-revolutionaries should be shot on the spot. The Cheka obliged. When an attempt was made on Lenin’s own life, a decree was issued on 5 September 1918 directing the Cheka to shoot opponents summarily: and they did. The Cheka shot well over 5,000 people in 1918 alone. Thousands of conservatives, liberals, Mensheviks and Socialist Revolutionaries were executed. Many technical specialists were among those arrested. The ‘Red Terror’ had begun.

         The state had enemies aplenty in 1918 – it hardly needed to go looking for them. For a start there was the complexion Britain, France and the United States had put on Lenin’s revolutionary success. It had been German assistance and money that had enabled him to return to Russia and seize power. When he then took Russia out of the war and ceded enormous territories to Germany, the Entente powers concluded that he was some sort of German agent. Nations that had fought Germany now felt an obligation to intervene against Lenin’s new regime. Besides, large amounts of Allied war material were still in Russian hands. So, in early 1918, small parties of Allied soldiers occupied Russian ports.

         Come May 1918, matters became still worse for the Bolsheviks. Under the tsar, 40,000 Czech and Slovak prisoners of war had been formed into a Czech Legion, to fight on the Allied side. With Russia out of the war, the Czech Legion found itself abandoned. After endless negotiations, the Legion agreed to leave Russia, travelling along the Trans-Siberian Railway to Vladivostok, then heading by ship for Europe. As they crossed Siberia, however, the soldiers of the Legion clashed with the local Bolsheviks, then mutinied, seizing control of the railway, and with it all access to the sparsely inhabited bulk of Russian territory. The Siberian wilderness became yet another zone where the Bolsheviks’ opponents could organise resistance. In November 1918, Admiral Alexander Kolchak took charge of White forces in Siberia in a military coup. Using Allied supplies, and conscripting whoever he could find in that thinly populated region, Kolchak launched his offensive in March 1919.

         It was a war calculated to alienate vast swathes of the country for a generation and more. Reds and Whites alike conscripted unwilling peasants in massive numbers. The peasants had no dog in this increasingly vicious fight and fled the ranks of both armies almost as quickly as they could be rounded up.

         And it was a war designed to confound military historians, dividing Russia geographically and politically into a shifting patchwork of autonomous regions. The Red Army managed to hold on to both capitals, Petrograd and Moscow, but as the British spy and children’s author Arthur Ransome would have it, ‘the territory held by the Soviets was only a small part of Russia, consisting for the most part of districts in normal times either not self-supporting or barely capable of self-support. The revolution was cut off from the main sources of iron, cotton, oil, meat and bread.’23

         The artist Yuri Annenkov recalled ‘endless hungry lines, queues in front of empty “produce distributors”, an epic era of rotten, frozen offal, mouldy bread crusts, and incredible substitutes’.24 As bodies weakened, more than half the women living in large towns ceased to menstruate. Fatality rates spiralled. In the intense cold, drains and water pipes shattered, spreading typhoid, dysentery and even cholera. A malaria epidemic was under way even before the fighting began; now it got unimaginably worse. The greatest typhus epidemic in history took hold, with deaths running somewhere between 2 and 3 million. Typhus affected both sides equally – even a White general, Baron Wrangel, caught it. Refugees carried typhusbearing lice around the country and into the cities on crammed trains – a disaster that prompted Lenin to remark, in his address to the Seventh Congress of Soviets: ‘Either lice will defeat socialism or socialism will defeat lice.’

         For the longest time, the lice held sway: in 1920 the population of Moscow nearly halved to one million. Petrograd’s 700,000 represented less than a third of the pre-war population. Seven million homeless children wandered the nation’s streets, or ended up in state orphanages, where up to half of them died.

         Vladimir Vernadsky’s apricot trees were grubbed up and stolen. The family’s dacha at Shishak was sacked. Such misfortunes, serious enough in peacetime, now barely registered. In his diary Vernadsky recorded the state of his family’s home in newly independent Ukraine without complaint.

         In Ukraine’s capital Kiev the streetcars weren’t running, traffic was at a standstill and political chaos reigned. Between 1918 and 1920, more than a dozen governments tried to run the city. Once, a gang of army deserters who had already robbed all the apartments on the first three floors of the building stormed the Vernadskys’ apartment. Vladimir turned and snapped at them: ‘Can’t you see I’m working?’ Startled, the intruders left. Mind you, by then the family had nothing worth stealing.

         Vernadsky at this time was one of the city’s more important figures: founder and president of the Ukrainian Academy of Sciences, which, incredibly, survived all changes of political and military power in Kiev. But his position brought him no safety. He spent much of 1919 in hiding when a local paper mistook him for Bernatsky, another, less well-liked former minister of the provincial government. Between the spring and summer of 1919 the Bolsheviks held Kiev, taking well-born hostages, executing hundreds, and murdering Vernadsky’s closest assistant.

         Vernadsky’s bolt-hole during his time in hiding was the biological research station at Staroselsky where he had previously witnessed ‘the flowering of the waters’. Each week Theodosius Dobzhansky, Vernadsky’s research assistant, set out on a seventeen-kilometre trek from Kiev, bringing his boss a knapsack full of mail and groceries. (A professor at a rabfak – a workers’ university – Dobzhansky had papers that could get him past the Bolshevik checkpoints.) Vernadsky used his time in hiding well, studying and tabulating the chemical composition of different animals. By 1922 he had established that, of the ninety-two elements then known, over fifty were bound up in the history of living organisms. These elements comprised 99.6 per cent by weight of the whole earth’s crust, leading Vernadsky to conclude that living organisms could reshape planets as surely as any purely physical force. It was the first step on an intellectual journey that would culminate in Vernadsky’s concept of the ‘nöosphere’ – the idea that intelligence itself was yet another planet-changing component of earth’s geological system, wreaking changes even greater and more significant than those achieved by life itself.

         At the end of April 1919, Vernadsky, fearing for his Ukrainian Academy, travelled south to meet with the generals in charge of the region. Stricken with typhus, and caught between battle lines, he got stuck in the Crimea. At the same moment Mikhail Frunze, a professional revolutionary with no military training whatsoever, launched a devastating attack that routed White forces out of the south. The sheer scale of Russia’s enormous interior did the rest. The Whites, exhausted and under-supplied, withdrew. The Reds recaptured Ukraine’s major cities in late December and, in late March 1920, the remaining White forces were pushed into the Black Sea at Novorossiisk, leaving only the Crimean Peninsula as the Whites’ final refuge.

         Nursed back to health, Vernadsky found himself surrounded by old friends. They were teaching at the new Taurida University in Simferopol – according to Vernadsky ‘one of the strongest academic schools in the country’ – and virtually all of them were looking to emigrate. So too were his son George and his wife Nina. They left with the British as the Red Army closed in, and Vladimir, too, sought British help in emigrating.

         In the end, though, Vernadsky’s sense of duty, and his extraordinary work ethic, kept him in place. As the Red Army overwhelmed the Crimea Vernadsky, who was already working at Taurida University, found a fiendishly simple way to protect his White friends: he issued them with student cards. The Bolsheviks caught on and questioned him, but in the nick of time the message came through that Nikolai Alexandrovich Semashko, the health commissar, had organised a hospital train to bring Vernadsky and his family, along with the wife and daughter of Academician Sergei Oldenburg, back to Moscow. Semashko was proud to count himself one of Vernadsky’s students. (Vernadsky did not remember Semashko, but kept that to himself.) Between them, Oldenburg and Semashko saved Vernadsky’s life.

         The train arrived in Moscow in March 1921. The police did not altogether let go – Vernadsky found himself briefly under arrest yet again – but Oldenburg extricated him and took him to Petrograd, where they found grass growing on Nevsky Prospect. Vernadsky, happy nevertheless to find that ‘thought is still alive’ in the city, visited his old lab and met one of his students, Evgeny Flint, deep in an experiment – or so he thought.

         It turned out that Flint was making moonshine to exchange on the black market for food.

         
            *

         

         In early November 1920 the Red Army smashed through the narrow land bridge that connected the Crimea to the mainland, and eliminated all remaining resistance in hardly more than a week.

         The last major White army was gone, but the damage was done: peasants driven to violence by the theft of food and forced conscriptions began an insurgency to end the Red Army’s policy of requisitioning grain, even when the peasants needed all of it to feed themselves. The Bolsheviks crushed this insurgency mercilessly. Responding to a massive rebellion in the Tambov region, they even used poison gas against peasants hiding out in the forests.

         In the cities the food shortage was driving the urban population to its own acts of insurrection. The Kronstadt revolt erupted while the Tenth Party Congress was in session in nearby Petrograd. Kronstadt was an island fortress and naval base in the Gulf of Finland, about thirty kilometres west of the capital. After workers’ strikes and scattered disturbances in factories and garrisons in other parts of the country, in March 1921 the sailors of the fortress rose up against the regime with the slogan ‘Soviets Without Communists’. The rebels’ newspaper declared:

         
            The power of the police and the gendarme monarchy passed into the hands of the Communist usurpers, who, instead of giving the people freedom, instilled in them the instant fear of falling into the torture chambers of the Cheka, which in their horrors far exceed the gendarme administration of the tsarist regime.25

         

         On 16 March the merciless Mikhail Tukhachevsky led about 50,000 Red Army troops across open ice, taking the fortress and filling the jails of Petrograd with prisoners. ‘Months later,’ a contemporary wrote, ‘they were still being shot in small batches, a senseless and criminal agony.’

         It was a pyrrhic victory, and the Bolsheviks knew it: they were now at loggerheads with the very class in whose name they had fought. Lenin’s ‘New Economic Policy’ (NEP) was being discussed by the Tenth Congress even as the drama of Kronstadt was unfolding, and the policy was adopted less than a week after the fortress fell. ‘War Communism’ – the wholesale state takeover of industry and commerce – ended forthwith, and private individuals were permitted to own small businesses. Felix Dzerzhinsky’s ‘Red Terror’ was brought to an effective end, too, replaced by a much more targeted persecution of opposition groups. Dzerzhinsky had realised that keeping tabs on those ‘who might take part in active struggle against us’ was much more effective than direct repression, and in September 1922 the state began compiling dossiers on the country’s entire intelligentsia.26

         
            *

         

         On 14 July 1921 Vladimir Vernadsky was arrested. Telegrams to Lenin, health commissar Nikolai Semashko and education commissar Anatoly Lunacharsky from Alexander Karpinsky, president of the Academy of Sciences, almost certainly saved his life. After a two-hour interrogation, he was released. The next day, sickened and afraid, he left with his daughter Nina for the Kola peninsula and in May 1922 got passports to travel – via Prague, where his son George had settled as an emigrant – to Paris. They arrived on 8 July 1922.

         Vernadsky had received an invitation to teach geochemistry at the Sorbonne. Marie Curie and her institute were also ready to fund him. Indeed, everything had been arranged for the family’s permanent resettlement. Between August 1922 and September 1924 the Vernadskys lived in two small rooms on the rue Toullier, bang in the centre of the Latin Quarter, and for a while it seemed as though Vernadsky might be tempted to emigrate. He even searched for funds in the United States to establish a biogeochemical laboratory there. He wrote to the British Association for the Advancement of Science, the US National Research Council and the Carnegie Institution in Washington, DC – all without success. Frank Golder, an old friend who had worked with the American Relief Administration, passed his proposal to Stanford University; again, he was turned down. In 1924 he tried to remain permanently in France, creating his new lab as part of the Natural History Museum in Paris – but sufficient funds could not be found.

         And anyway, Vernadsky’s closest comrades in the new Soviet Union were not inclined to let him go. With no carrots to offer, they applied the stick: Oldenburg and Fersman refused to renew the authorisation for his trip to Paris beyond the first year, and cut off his salary when he overran, so that the family had to move out to the suburbs, to Bourg la Reine.

         Vernadsky’s Paris acquaintances lobbied hard for him to remain in Paris. But Vernadsky turned sixty in 1923, and began to realise that the upheaval of emigration would be too much for him. ‘If I were much younger,’ he wrote to an old friend, living in exile in Prague, ‘I would emigrate. My universal feelings are much stronger than my nationalist feelings. But now it is difficult and impossible, as one always needs to lose several years on securing a position.’27

         By 1925, Oldenburg and the Academy were at last in a position to offer Vernadsky some positive reasons to return. A promise of freedom, and funding to pursue his own lines of research, combined with the introduction of Lenin’s New Economic Policy, suggested that Bolshevism was a spent force.

         So Vernadsky returned to the USSR – or tried to. He had extraordinary problems getting a visa and making his way back home. Still lacking his Academy salary, he worked his way across Europe, taking whatever speaking engagements he could find. Friends and colleagues lent him money for warm clothes for the journey. In the spring of 1926 Vernadsky arrived back in Leningrad.

         The state of the city astounded and appalled him. For one thing, many of his acquaintances were dead.
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