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INTRODUCTION

Primordial Plagues


‘Where the telescope ends, the microscope begins.’

VICTOR HUGO



Through the looking-glass

According to Sigmund Freud, there have been three great revolutions in Western science and each of these dealt a blow to humans’ belief in their special status – or what he referred to as our ‘naive self-love’.1 The first, which began with Copernicus, was the revelation that the earth is not the centre of the universe but just one of several planets revolving around the sun. After this setback, we could still console ourselves with the Book of Genesis’ claim that God created humans in his own image and gave us dominion over the land, sea and animals – albeit in a location that was astronomically peripheral. Then Charles Darwin came along and pointed out that humans are just another species of animal and that we share a relatively recent common ancestor with apes. The third great scientific revolution, according to Freud, was his own discovery of the unconscious. The realization that we aren’t even in control of our thought processes was, he argued, the ‘most irritating insult’ to ‘the human mania of greatness’.

Freud’s suggestion that psychoanalysis is more significant than the Copernican or Darwinian revolutions seems a little, well, egotistic.2 But his general point – that the more humans learn about the world, the more insignificant we realize we are – is insightful. For example, advanced telescopes have revealed that earth is an infinitesimally small rock rotating around an unremarkable star in a galaxy of at least 100 billion stars, which itself is just one of many billions of galaxies in the universe. In addition to this, there have been other scientific revolutions that have further undermined our species’ high opinion of itself. To my mind, the most important of these is the discovery of a world as vast as outer space, and yet so tiny that it is invisible to the naked eye: the realm of bacteria, viruses and other microbes.3

In the early seventeenth century, Galileo realized that when he reversed the order of the lenses in his telescope, very small things became visible.4 For the first time in history, humans had the technical capacity to see microbes. But Galileo preferred to focus his efforts on observing the stars and planets in the sky, and it wasn’t until fifty years later that a haberdasher from Delft in the Netherlands began to explore the microscopic world. Antonie van Leeuwenhoek initially developed his lenses to inspect the quality of the textiles he bought and sold. But after a while he turned his gaze upon the natural world. His letters to the Royal Society in London describe how everything from a drop of water to the plaque on our teeth is alive with what he called ‘animalcules’. He was enraptured: ‘No more pleasant sight has ever come before my eyes.’5 In all of history, Leeuwenhoek’s discovery of the microscopic realm might well be the closest anyone has come to falling down the rabbit hole, climbing through the looking-glass, or stepping into a wardrobe and finding oneself in a world of fantastical creatures.

It wasn’t until the second half of the nineteenth century – a full 200 years later – that scientists finally began to comprehend the significance of the new world that Leeuwenhoek had stumbled into. Louis Pasteur, the French chemist, revolutionized our understanding of nature by demonstrating that animalcules were responsible for a variety of processes including the fermentation of grapes, souring of milk, and putrefaction of meat. He also proved that illnesses and infections were not caused by gods, black magic, imbalanced humours, bad smells or inauspicious planetary alignments. Rather, people become sick when minuscule, invisible pathogens in the environment enter our bodies. But it is now very clear that animalcules are not just agents of decay, death and disease. In the last couple of decades researchers have begun to appreciate how bacteria and viruses perform a wide range of roles that are vital to the functioning of our planet, bodies and even our minds. Human life – indeed, complex life in any form – is inconceivable without microbes.

The Tree of Life

In the summer of 1837, fresh from a five-year voyage around the world on HMS Beagle, Darwin made a sketch in his notebook under the words ‘I think’. The unassuming doodle of what looks like the branch of a tree neatly captures the main features of what would develop into his theory of evolution by natural selection: when populations from a single species find themselves living in different surroundings, random variation – combined with natural selection for traits that provide an advantage in each particular environment – eventually results in the emergence of a separate species. This process, repeated again and again over hundreds of millions of years, accounts for the kaleidoscopic variety of life forms on our planet. When the genealogy of all living things is mapped out on paper, it looks like a vast tree.

If we trace the Tree of Life to the base of its trunk, we find the Last Universal Common Ancestor (LUCA): a single-celled, bacterium-like organism that is the distant progenitor of all living things, humans included. This one shared antecedent is the reason why everything from blue whales to giant redwoods to bacteria have inherited common features, such as DNA to store genetic information and a molecule called ATP that is the universal source of energy. Moving up the tree, the trunk splits into three boughs that represent the great domains of life. Two of these consist of organisms invisible to the naked eye: bacteria and archaea – single-celled microbes that resemble bacteria.fn1 The third branch depicts eukaryotes, which are distinguished by storing their DNA in a nucleus and using specialized structures called mitochondria to produce energy. This category encompasses all complex life including animals, plants and fungi, but it makes up only a few small twigs in the vast Tree of Life. There are about 8.7 million species of animals, plants and fungi on earth,6 compared to an estimated 1 trillion – 1 million million – types of bacteria and archaea.7 Less than 0.001 per cent of all species on the planet are eukaryotes.

The American palaeontologist Stephen Jay Gould argues that ‘on any possible, reasonable, or fair criterion, bacteria are – and always have been – the dominant forms of life on earth’.8 One reason for this is the sheer length of time they have existed. Our planet was formed around 4.6 billion years ago. About a billion years later, the first evidence of bacterial life appears in fossils. Single-celled eukaryotes emerged some 1.8 billion years ago, but it took more than a billion years for the oldest multicellular animals to evolve and even then they were tiny, worm-like creatures. Humans are relative newcomers: we diverged from chimpanzees between 6 and 8 million years ago,9 and the earliest evidence of Homo sapiens dates back about 300,000 years.10 Such immense periods of time are hard for the human brain to conceptualize, but if we compressed 4.6 billion years into one calendar year then bacteria evolved in early spring. Humans don’t appear until about half an hour before midnight on 31 December.11

Bacteria are everywhere. They have been found in Antarctic glaciers and on the ocean floor where boiling hot water surges out of the centre of the earth. They live miles below ground and miles above it, where they influence the formation of clouds and possibly even lightning.12 They are so numerous that, despite their tiny size, the total mass of all bacteria on the planet is thirty-five times that of all the animals and 1,000 times the weight of all humans.13 But bacteria are not just ubiquitous: they have also had a profound impact on our planet.

About 2.5 billion years ago our world was almost completely submerged in water, with the exception of the odd volcanic peak piercing through the sea.14 Methane in the atmosphere created a greenhouse effect that kept the planet far hotter than it is today. There was little or no free oxygen in the water or air, as it was all locked up in other molecules. Life on earth consisted of anaerobic bacteria. Then the world began to change with the emergence of cyanobacteria – blue-green algae that use the sun’s rays to power photosynthesis. This process made cyanobacteria much more effective at generating energy and gave them a huge evolutionary advantage. Their numbers boomed. Over a period of several hundred million years, they pumped vast amounts of oxygen – a by-product of photosynthesis – into the oceans and atmosphere.

This Great Oxidation Event transformed the planet.15 Some of the oxygen produced by cyanobacteria combined with methane in the air to form carbon dioxide, a much less effective greenhouse gas. As the planet cooled, ice sheets crept as far as the tropics. The sea level fell and land emerged from the water. Eukaryotic organisms appear in the fossil record shortly after oxygen became abundant in the atmosphere. This is not a coincidence. All plants and animals produce energy through aerobic respiration, which is twenty times more efficient than anaerobic respiration – and therefore much better suited to supporting large, multicellular organisms.16

Microbes continue to play a crucial role in maintaining an atmosphere that can support complex life. Cyanobacteria in the oceans still contribute to the oxygen in the atmosphere. In total, phytoplankton – photosynthesizing microorganisms in the sea – account for at least half of the oxygen produced by living organisms.17 And bacteria perform a variety of other vitally important functions. They convert carbon, nitrogen, sulphur and phosphorus into nutrients that can be used by animals, plants and fungi. When these organisms die, they return these compounds to the ecosystem through decomposition. It’s no exaggeration to say that bacteria have made the planet habitable for complex life, including humans. It’s a bacterial world, and we’re just squatting here.

The struggle for existence

Darwin didn’t come up with his theory of evolution by natural selection in a vacuum. We know from one of his notebooks that in September 1838, just over a year after sketching the Tree of Life, he read Thomas Malthus’s An Essay on the Principle of Population (1798). Darwin was struck by the argument that the population, when left unchecked, increases at a much faster rate than humans’ capacity to produce food, resulting in a ‘struggle for existence’. In a Darwinian understanding of the natural world, pervasive conflict for scarce resources is the engine of evolutionary change, as individuals and species that survive and reproduce will replace those that do not. Darwin also studied Adam Smith’s The Wealth of Nations (1776) at around the same time, and his model of evolution ‘is, in essence, Adam Smith’s economics transferred to nature’: it invokes the invisible hand of natural selection.18

However, some modern biologists question the fundamental Darwinist assumption that nature is, in the words of Alfred, Lord Tennyson, ‘red in tooth and claw’. As a young academic based at Boston University in the 1960s, Lynn Margulis tackled what was then an unsolved mystery in microbiology: the origin of eukaryotic cells, the basic building blocks of complex life. These are bigger than single-celled bacteria and archaea, and different because they contain a number of specialized structures – including the nucleus that holds most of the cell’s DNA, mitochondria that produce energy through aerobic respiration and, in plants and algae, chloroplasts for photosynthesis.

Margulis hypothesized that mitochondria originated as free-living bacteria capable of making energy from oxygen.19 Eukaryotic cells came into being, she argued, when one of these aerobic bacteria was engulfed by another larger single-celled organism, most probably an archaeon. The two organisms then began coexisting within one membrane, with the aerobic bacterium producing energy in exchange for fuel. Over hundreds of millions of years they evolved into eukaryotic cells. It was because these cells contained mitochondria that specialized in producing energy that they were able to grow bigger and evolve into more complex organisms.

Margulis’s theory fundamentally challenged the dominant Darwinian understanding of evolution. If evolution by natural selection was Smith’s notion of capitalism applied to flora and fauna, then what came to be known as the theory of endosymbiosis had more than a hint of Marx’s vision of utopian communism: ‘From each microbe according to their ability, to each according to their need.’ Margulis inverted the idea of the survival of the fittest, instead arguing that organisms thrived when they cooperated with one another. Initially, fellow scientists responded with a combination of indifference and scepticism. She submitted the original article proposing her theory to fifteen scientific journals before finding one willing to publish her work. But by the 1980s, new techniques demonstrated that mitochondrial DNA was significantly different to that of the cell’s nucleus, vindicating Margulis’s hypothesis. It also became clear that chloroplasts came into being through a similar process, having started out as free-living cyanobacteria.20

Margulis’s discovery did not disprove the theory of evolution by natural selection. It demonstrated that both competition and collaboration are important aspects of evolution. This profoundly changed the way that scientists understand the history of complex life. The first and most important evolutionary step was not a consequence of competition within species but of intimate cooperation between different domains of life. All complex organisms that have ever existed – animals, plants and fungi – are the progeny of the symbiotic union between an archaeon and at least one bacterium. Cooperation can and does drive change in the natural world.

In recent years, it has become clear that interactions between viruses and complex life have also played a central role in human evolution. In fact, some of our most important bodily functions were acquired as a result of viral infections hundreds of millions of years ago.

Going viral

Viruses tend not to be included in the Tree of Life because they occupy an ambivalent state between the worlds of the living and the lifeless. Unlike bacteria, archaea and eukaryotes, they are not made up of cells, the basic building blocks of life that are capable of generating energy and reproducing. Instead, viruses consist of genetic material – in the form of DNA or its sister molecule RNA – coated in protein. On their own they are an inert arrangement of matter. But when they manage to enter – or infect – the cell of a living thing, they take over its machinery to reproduce copies of themselves, bursting into life. This process is often deadly to the host.

Viruses are tiny, even by the standards of microbes. They can be hundreds of times smaller than the average bacterium. Viruses are so minuscule that they haven’t left a mark on the fossil record. Their origins remain unclear. They may have emerged prior to, soon after, or even from early single-celled life. In any event, for most if not all of the 3.5 billion years that life has been around, viruses have been capable of infecting it. They are found anywhere that living things are and far outnumber all forms of life on earth – even bacteria. A litre of seawater contains over 100 billion virus particles, and one kilogram of dried soil somewhere in the region of a trillion.21 The total number on the planet is estimated at about 1031 – that is, one followed by thirty-one zeros.22 But only about 220 types of virus are known to be capable of infecting humans.23 Most are so-called bacteriophages or phages – from the Greek ‘to devour’. Phages kill between 20 per cent and 40 per cent of all bacteria every day, which maintains balance in a variety of ecosystems, from the oceans to our own bodies, by ensuring that no one strain of bacteria can become too numerous.24

A retrovirus is a specific type of virus that reproduces by inserting a copy of its DNA into the genome of the host cell. But when a retrovirus infects a sperm or egg cell, something remarkable happens: viral DNA is then passed on to every cell in every subsequent generation. An astonishing 8 per cent of the human genome is made up of such genes.25 Many of these DNA sequences don’t seem to do anything in the human body, but retrovirus infections allowed our distant ancestors to acquire the capacity to perform functions that are fundamental to human existence. One remarkable example is a gene inherited from a retrovirus infection about 400 million years ago that plays a crucial role in memory formation. The gene does this by coding for tiny protein bubbles that help to move information between neurons, in a manner that is similar to the way viruses spread their genetic information from one cell to another.26 In the laboratory, mice that have this gene removed are unable to form memories.

Another mind-blowing example of a function that human ancestors acquired from retroviruses is the ability to give birth. When animals first evolved, they reproduced by laying eggs, and most creatures in the animal kingdom continue to give birth this way. Then, between 100 million and 200 million years ago, a shrew-like creature developed the capacity to gestate her young inside her own body – an extraordinary evolutionary advance because a foetus is much safer growing inside its mother’s body. It is only possible because of the placenta, a temporary organ that attaches to the uterus and allows nutrients and oxygen to pass from mother to baby, and carbon dioxide and waste to travel in the other direction, without provoking a devastating response from the mother’s immune system. There is nothing like this interface between the placenta and womb anywhere else in our bodies. When geneticists looked at the gene responsible for creating it, they realized that it was almost identical to those used by retroviruses to produce the proteins that attach to cells they are infecting without triggering an immune response.27 The scientists concluded that a crucial function of the placenta didn’t emerge gradually as a result of evolution by natural selection but was suddenly acquired when a retrovirus inserted its DNA into our ancestor’s genome. So if one of our distant ancestors hadn’t been infected by this tiny virus hundreds of millions of years ago, humans would reproduce by laying eggs.

Redrawing the Tree of Life

Humans evolved on a planet that was already inhabited by vast numbers of bacteria and viruses. They were only able to survive and thrive by developing the ability to defend themselves against potentially harmful microbes. In fact, infectious diseases have killed so many people throughout history that they are one of the strongest forces shaping human evolution. In parts of human cells that interact with viruses, it has been estimated that viruses account for 30 per cent of all genetic mutations since our species’ divergence from chimpanzees.28 The Black Death – caused by plague bacteria, Yersinia pestis – killed up to 60 per cent of the population and many of those who survived did so because they had specific genes that boosted their immune response.29 In sub-Saharan Africa malaria has killed so many people that it is the ‘strongest known force for evolutionary selection in the recent history of the human genome’.30 It is therefore not the strongest or most intelligent members of our species who were most likely to survive long enough to pass on their DNA to the next generation; rather, it was humans who had the most effective immune system to cope with the onslaught of infectious diseases, or those who had mutations that made their cells unusable to microbes. Lots of these mutations not only conferred resistance to pathogens but also had a negative impact on cell function. This suggests that humans’ struggle for existence was a fight against microbes rather than alpha males and apex predators.

Our bodies are absolutely teeming with microscopic life. Each of us hosts an estimated 40 trillion bacteria – meaning they slightly outnumber human cells.31 Viruses? At least ten times that figure. In total, the human microbiome – all the microbes living in our body – weighs around the same as our brain, between one and two kilos.32 The vast majority of these bacteria and viruses don’t make us ill. In fact, many have evolved with our ancestors for millions of years, forming close and interdependent relationships with one another. In other words, humans have outsourced some essential tasks to microbes. This is because bacteria can adapt more quickly to new situations than humans. While our cells carry between 20,000 and 25,000 genes, the microbiome contains around 500 times more than that.33 The enormous number of genes, together with the fact that bacteria reproduce far more quickly than more complex life and are able to transfer genes ‘horizontally’ from one species to another, allow bacteria to evolve much faster than humans. Cooperation between microbes and humans is most evident in the gut, where there is a plentiful supply of proteins, fats and carbohydrates for bacteria to feast on and, in return, they help out with essential processes such as the digestion of food and the production of vitamins and minerals. Viruses keep us healthy too, especially phages that kill harmful bacteria inside our bodies.

There is now growing evidence that the gut microbiome has an important impact on the human brain. We’ve long sensed this connection, of course. A variety of idioms in the English language seem to link our brains and bellies: you can have a gut feeling or gut instinct about something; butterflies, knots or a pit in your stomach; find a situation gut-wrenching; or ruminate on a problem. A recent editorial in Nature noted that ‘Just ten years ago, the idea that microorganisms in the human gut could influence the brain was often dismissed as wild … Not any more.’ The study that inspired the editors to write this piece analysed bacteria in the faeces of more than 2,000 Belgians.34 Of over 500 strains of bacteria they tested, more than 90 per cent were able to produce neurotransmitters like dopamine and serotonin that play a key role in regulating human moods. As this ability is unique to bacteria that live in the bodies of animals, it seems that these microbes have evolved over millions of years to create chemical messengers which allow them to communicate with and influence their hosts. The evolutionary reason why bacteria produce chemicals that improve our moods may be that it makes us more likely to be gregarious and therefore provide them with opportunities to colonize other hosts.

The researchers then compared the microbiomes of volunteers who had been diagnosed with depression with those who had not, finding two types of bacteria – Coprococcus and Dialister – that were common in the guts of healthy participants but absent in those who suffered depression. Both bacteria produce substances known to have antidepressive properties. This is not conclusive evidence of a link between the gut microbiome and the mind, but it is a pretty good start – especially when added to the large amount of research on the link between brain and gut bacteria in ‘germ-free’ mice and rats.35 It has raised hopes that faecal transplants from people with healthy microbiomes will one day provide a more effective treatment for depression than Prozac or therapy.

The implications of all this are stupefying. Not only did we evolve from bacteria and acquire vital segments of our genome from viruses. It is now clear that our bodies and even our brains are only able to function in the way they do because of the vital contributions of microbes that evolved alongside – and inside – our ancestors. The discovery that the microscopic bacteria in our guts are able to influence our feelings and behaviour in indiscernible but important ways suggests that humans are not even fully in control of their own minds. But if bacteria and viruses are such a fundamental part of who we are on an individual level, what role do they play on a collective level? Or, put another way, how have microbes impacted the evolution of human societies and politics? What impact have they had on history?

History from below, not from above

One advancement after another in the natural sciences has revealed how insignificant and impotent our species is in the grand scheme of things. And yet humans have been slow to respond to these developments. Most of us still retain an anthropocentric world view. We continue to fantasise that our species holds dominion over nature despite all the evidence to the contrary. Our planet is still understood as little more than a stage on which humans act out their parts. This is apparent in the way that most people understand history.

Traditionally, charismatic, brave, visionary individuals – almost all of them males – were seen as the driving force of history. As the Scottish historian-philosopher Thomas Carlyle wrote in the mid-nineteenth century, ‘the history of the world is but the biography of great men’.36 This theory was blamed for encouraging the rise of totalitarian dictators such as Hitler and Stalin, and has been out of fashion among professional historians since the mid-twentieth century. Despite this, many of Carlyle’s heroes continue to be worshipped: literally in the case of Jesus, Muhammad, and – kind of – Martin Luther; and figuratively with national heroes like Alexander ‘the Great’,fn2 Washington, Napoleon and Charlemagne, ‘the founder of Europe’. The twentieth century has provided a new cast of ‘Great Men’ or – more often – villains: Lenin, Stalin, Churchill, Roosevelt, Hitler, Mao, de Gaulle, and so on. Some of these modern heroes are even women, in the case of Eva Perón or Margaret Thatcher. The history section of your local library and the history documentaries showing on TV over the next few days are undoubtedly dominated by this cast of characters.37

The main alternative to the ‘Great Men’ theory of history is what Lucien Febvre, the French historian, referred to in the early 1930s as ‘histoire vue d’en bas et non d’en haut’, or ‘history from below and not from above’.38 This approach focuses on the masses of ordinary men and women, often fighting against exploitation and oppression. In this view, it is the cumulative impact of their struggles that propels progressive social, political and economic transformations. E. P. Thompson’s The Making of the English Working Class (1963) and Howard Zinn’s A People’s History of the United States (1980) are classic examples of this genre. The idea of history from below is much more inclusive than the worship of a few heroic individuals, but still it focuses on humans as the driving force of history.

This book sets out an alternative way of looking at the world that incorporates the scientific developments outlined in this chapter: not just Freud’s general point that humans have a far less significant place in the world than we used to think, but also the realization that microbes play a much more important role in human life than we would have believed just a few years ago. In medicine, pathogenesis refers to the origins and development (genesis or γένεσις) of a disease (pathos or πάθος), with a particular focus on the way that pathogens infect our cells and the effect this has on our bodies. In the pages that follow, we will explore how viruses, bacteria and other microbes impact aggregations of bodies – that is, the body politic, body economic and body social. This is history from deep below. Rather than thousands or millions of ‘little’ humans working together to change the world, we will explore the role that billions or trillions of microscopic viruses and bacteria have unwittingly played in history.

Almost five decades after it was first published, William McNeill’s Plagues and Peoples (1976) remains the most well-read and important book on the impact of epidemics on society, politics and economics. But so much has changed in the intervening years that it is now necessary to take a new look at the topic. In the 1970s, the main evidence was eyewitness accounts of people who had lived through pandemics. These provide an invaluable insight into the past but are sporadic at best, as well as heavily biased towards recent history and literate societies. McNeill conceded in the opening pages that ‘exact information is lacking wherewith to create a history of human infections’. In fact, there were so many gaps in the historical record that Plagues and Peoples relies as much on its author’s imagination as it does facts to piece together a coherent and convincing account of the narrative. As recently as 2017, the American political scientist and anthropologist James C. Scott lamented the dearth of evidence: ‘Epidemic disease is, I believe, the “loudest” silence in the Neolithic archaeological record.’39

Around the same time that Plagues and Peoples was written, archaeologists and anthropologists were trying to analyse ancient skeletons for signs of infectious disease. Unfortunately, they were only able to draw very limited conclusions because the vast majority of pathogens don’t leave any visible mark on our bones. In many cases, the only way to really understand anything about the health of an individual was to estimate their height. Back then it must have seemed like we knew everything we were ever going to know about the interaction between infectious diseases and history. But over the past few years, advances in DNA analysis have revolutionized our understanding of pathogens and the past. Ancient skeletons have started to reveal mind-blowing secrets – and lots of them. This book pulls together this ground-breaking research, much of which has been published in pay-walled scientific journals and is not widely read outside of academia. It places it in the context of research from other disciplines, including archaeology, history, anthropology, economics and sociology.

Outbreaks of infectious diseases have destroyed millions of lives and decimated whole civilizations, but the devastation has created opportunities for new societies and ideas to emerge and thrive. In this way, pathogens have been the protagonists in many of the most important social, political and economic transformations in history: the transition from a planet inhabited by multiple species of human to one in which Homo sapiens reigned supreme; the replacement of nomadic hunter-gatherer society with sedentary agriculture; the demise of the great empires of antiquity; the transformations of Christianity and Islam from small sects in Palestine and the Hijaz to world religions; the shift from feudalism to capitalism; the devastation wrought by European colonialism; the Agricultural and Industrial Revolutions; and the creation of the modern welfare state. By the time we have finished, I hope to have changed the way you think about history and our species’ role in it – to convince you that the modern world has been shaped by microbes as much as by women and men.




1

Palaeolithic Plagues


‘History makes no sense without prehistory, and prehistory makes no sense without biology.’

E. O. WILSON



Rediscovering Middle-earth

The idea of a world inhabited by multiple human and humanoid species will be familiar to readers of fantasy literature. Take, for example, the Fellowship that accompanies Frodo Baggins on his journey to dispose of the One Ring in the fires of Mount Doom. Aragorn and Boromir are Men, a term used to denote both male and female humans. Frodo, Sam, Merry and Pippin are Hobbits, closely related to Men but roughly half as tall and with oversized, furry feet. Then there is Legolas, a slender and pointy-eared Elf with a superhuman sense of sight and hearing. And Gimli is a Dwarf, belonging to the short, thick-set warrior-like people who live in the mountains of Middle-earth.

J. R. R. Tolkien did not create this legendarium from scratch. His fantasy world was strongly influenced by the Germanic mythology that he studied in his day job, as a professor of Anglo-Saxon at Oxford University. This is why Tolkien claimed to have discovered rather than invented Middle-earth.1 Over the last two decades, researchers have uncovered an array of evidence that has transformed our knowledge of the world that early humans inhabited. New archaeological discoveries, combined with advances in the technology used to analyse the DNA retrieved from ancient skeletons, clearly demonstrate that although our ancestors didn’t live alongside Hobbits, Elves and Dwarves, they shared the earth with a rich cast of human species. For most of the time Homo sapiens has been around – from about 300,000 to 50,000 years ago – the planet resembled Tolkien’s Middle-earth or a Norse saga more than the world we occupy today.

Geneticists estimate that our last common ancestor with chimpanzees dates to between 6 and 8 million years ago.2 Just over 3 million years ago, proto-humans were habitually walking on two legs but the size of their brains and bodies had hardly changed – as demonstrated by ‘Lucy’, the female skeleton discovered in Ethiopia in 1974 by archaeologists as they listened to the Beatles’ song ‘Lucy In The Sky With Diamonds’. Homo erectus, or ‘upright man’, appears in the fossil record about 2 million years ago. With relatively long legs, short arms and a large head, Homo erectus is the earliest example of a species that looks recognizably human. They were the first species of human to migrate out of Africa, and within a relatively short period of time they managed to spread across much of the Old World. Their remains have been found near the southern tip of Africa, in the Caucuses, northern China and Java.

Our own species evolved from Homo erectus. The first known skeletal remains with the modern anatomical features typical of Homo sapiens are the fossilized bones of five people who died some 100 kilometres from Marrakesh about 315,000 years ago.3 For most of the time since then, they have lived more or less exclusively in Africa – although our ancestors’ remains have been found everywhere from Morocco to the Cape. Homo sapiens weren’t the only species of human living in the continent, however. There is both archaeological and genetic evidence that we coexisted in Africa with a variety of species of human, some of whom lived in Africa and others that inhabited different parts of the world.4

Neanderthals also evolved from Homo erectus. They diverged from our own species between three-quarters and half a million years ago, when a group of archaic humans migrated out of Africa and ended up in Europe. Homo neanderthalensis retained so-called ‘archaic features’ – that is, lower braincases, heavier brows and less prominent chins – all of which distinguish them from us anatomically modern humans. Neanderthals were also taller, heavier, stronger and had slightly bigger brains than Homo sapiens. Their fair skin helped them absorb sunlight – which is crucial for making vitamin D – and their large, frequently blue eyes enabled them to see in the dark European winter. Neanderthals eventually spread out over much of Western Eurasia; their remains have been found from Gibraltar in the west to the Altai Mountains in Siberia in the east.

Over the last two decades, scientists have discovered several more species of human that were alive at the same time as Homo sapiens. Denisovans split from Neanderthals not long after they’d ventured out of Africa and went on to occupy the eastern part of Eurasia. The only known physical traces of this species are a few bone fragments uncovered in caves in the Altai Mountains and on the Tibetan plateau. Anatomically, Denisovans would have looked similar to Neanderthals although they appear to have had much bigger teeth, and they carried a number of gene mutations, including one that affected red blood cells and allowed them to live comfortably at high altitudes.5 Homo floresiensis lived on the Indonesian island of Flores. They are colloquially referred to as Hobbits on account of their height – they stood just over a metre tall – and disproportionately long feet.6 One theory suggests that Homo floresiensis is descended from Homo erectus, who arrived there about a million years ago and then became isolated by deep waters.fn1 Homo luzonensis is another extinct, small-bodied human species that was discovered in 2019 on the island of Luzon, in the Philippines. Their curved fingers and toe bones suggest that they retained the climbing abilities of our pre-human ancestors.7

So for the first quarter of a million years, Homo sapiens lived in Africa alongside other species of human, and yet more species of human inhabited Europe and Asia. Then, between 50,000 and 40,000 years ago, something astonishing happened. Within a few thousand years, Homo sapiens burst out of Africa and quickly spread across the world – from western Europe all the way to Australia. At the same time, all other species of human vanished from the face of the earth.8 The most recent trace of Homo luzonensis and Homo floresiensis is from 50,000 years ago.9 The last evidence of Denisovans dates to between 49,000 and 43,000 years ago, although they may have held out in isolated parts of New Guinea for longer.10 Neanderthals appear to have survived until between 41,000 and 39,000 years ago.11 The expansion of Homo sapiens and disappearance of other species fundamentally transformed the planet and laid the foundations for the world we inhabit today. Why this happened is one of the biggest mysteries of human prehistory.

The explosive awakening of the modern human soul

[image: ]
1 Figure 1. Cave paintings from Chauvet (Centre National de Préhistoire).
In late December 1994, three spelunkers were searching for caves in the limestone cliffs above the River Ardèche in south-east France. In a small recess not far from a hiking trail, one of them felt a draught of cool air – a telltale sign of a cavity. After clearing away some debris and crawling along a narrow passage, the group arrived at a ledge looking down on to a vast, dark chamber. They descended down a chain ladder 10 metres to the cave floor down a chain ladder and began to explore. Then, when the light from their headlamps hit the cave wall, one of them shouted: ‘They were here!’

The three colleagues had just rediscovered one of the most remarkable examples of prehistoric art: beautiful depictions of mammoths, lionesses, aurochs, bison, ibex, horses and woolly rhinoceroses that use the irregularities of the limestone to conjure a sense of movement and three-dimensionality – see Figure 1. Judith Thurman, writing in the New Yorker after visiting Chauvet, described a ‘bestiary of such vitality and finesse that, by the flicker of torchlight, the animals seem to surge from the walls, and move across them like figures in a magic-lantern show’.12

The earliest Chauvet cave paintings were created between 37,000 and 33,500 years ago, just a few millennia after Homo sapiens first arrived in western Europe and Neanderthals disappeared.13 This period of prehistory appears to have been one of extraordinary creative flourishing.14 The cave paintings of animals and hands at Altamira in northern Spain date to the same period. The earliest examples of art carved from mammoth ivory were produced around the same time in what is now southern Germany. The Venus of Hohle Fels, a statuette with ballooning breasts and an elaborately carved vulva, is the first undisputed depiction of a human being.15 The Löwenmensch of Hohlenstein-Stadel is a 30-centimetre-high figurine with the head of a lion and an upright, partly human body. It is the oldest known representation of a creature that does not exist in the real world.16 In addition, several flutes carved from mammoth ivory and animal bone that date to around 40,000 years ago have been discovered in German caves, including Hohle Fels. This is the earliest evidence of humans playing music.17

In terms of scale and technical skill, the only comparable example of prehistoric art comparable to Chauvet is at Lascaux, about 350 kilometres to the west.18 But this Palaeolithic masterpiece is ‘just’ 17,000 years old – that is, as close in time to the present day as to Chauvet.19 Lascaux was inadvertently rediscovered by amateurs in 1940, when a group of school friends stumbled upon the paintings when they were looking for a legendary underground secret passage to the nearby château. When Picasso visited he is supposed to have remarked to his guide, ‘They’ve invented everything.’20 The anecdote underlines the sophistication of the humans who created these masterpieces and how similar their preoccupations and aesthetic tastes were to those of modern humans.

Prior to 40,000 years ago, evidence of human creativity amounts to a few hand stencils, some perforated, coloured shells that would have been used as jewellery, and iron-rich rocks that were probably processed to produce ochre pigment – most likely to paint walls, shells or bodies. But there was nothing to suggest that Homo sapiens had the imagination or technical ability to produce the Chauvet cave paintings, the Löwenmensch and the Venus of Hohle Fels. It is astonishing that they were all created within a few thousand years and a few hundred kilometres of one another. In Werner Herzog’s documentary film about Chauvet, Cave of Forgotten Dreams (2010), he says of the appearance of prehistoric art in what is now France and Germany: ‘It was not a primitive beginning or a slow evolution. It rather burst onto the scene like a sudden explosive event. It is as if the modern human soul had awakened here.’

The ingenuity that is evident in Palaeolithic European cave art plays a key role in the most popular explanation for the emergence of Homo sapiens as the dominant human species. Our species is said to have triumphed over all others because they were uniquely capable of what palaeoanthropologists – researchers concerned with the origins and development of early humans – call ‘symbolic behaviour’. In other words, Homo sapiens had the unique capacity to use language and art to express and exchange ideas. The ability to think and behave in complex ways allowed us to plan, cooperate and out-compete the bigger, stronger Neanderthals, as well as other humans who did not possess these skills.21 This theory is based on a particular view of nature, seeing Homo sapiens as engaged in a struggle for survival with other species from the same genus. According to this argument, we came out on top because we were more intelligent.

We might be apes, but at least we are exceptionally brainy apes. The most famous recent advocate of this theory is the Israeli historian Yuval Noah Harari in his bestselling book Sapiens (2014). Harari argues that ‘Homo sapiens conquered the world thanks above all to its unique language … that allows us to ingest, store and communicate a prodigious amount of information about the surrounding world.’ This explanation is by no means unique to Harari, however; it is widely accepted among scholars who study the topic. The assumption that we are uniquely clever is apparent in the name we have given our species – Homo sapiens, of course, literally means the wise man. Symbolic behaviour is seen as so vital to the essence of modern humans that several influential academics have referred to us as the ‘symbolic species’ or ‘Homo symbolicus’.22 It isn’t difficult to understand why many people find this explanation appealing. It allowed humanity to regain the privileged position that it lost when Darwin’s theory of evolution by natural selection made it clear that we were just another species of animal.

Archaeologists and anthropologists have identified a variety of characteristics that they say are evidence of complex symbolic behaviour, and therefore distinguish modern Homo sapiens from cognitively inferior human species.23 Some of these can be observed in the archaeological record, including burying one’s dead, wearing jewellery, using ochre for decoration and producing art. The clearest example of symbolic behaviour is the mind-blowingly impressive and well-preserved prehistoric art that appeared in western Europe between 40,000 and 30,000 years ago, which Harari and others see as conclusive evidence of Homo sapiens’ cognitive superiority.

There is, however, an obvious problem with the argument that Homo sapiens’ capacity for symbolic behaviour allowed them to break out of Africa and vanquish all other species of human: Homo sapiens have been around for at least 300,000 years as an anatomically distinct species, but their apparent cognitive superiority only kicked in between 40,000 and 50,000 years ago, when they surged out of Africa and vanquished all other human species. A quarter of a million years seems like a long time to wait for a breakthrough. The theory makes even less sense when we consider that, from a historical perspective, migrating out of Africa was not remarkable. Homo erectus managed it about 2 million years ago, and so did the Neanderthals’ ancestors about half a million years ago. Both species are supposed to be inferior to our own.

Proponents of the idea that Homo sapiens’ superior intelligence enabled their rise to world dominance try to overcome this problem with some logical gymnastics, arguing that they evolved their exceptional cognitive abilities a long time after they developed the anatomical characteristics which distinguish them from other species. Harari and many other scholars argue that modern humans underwent a ‘cognitive revolution’ between 70,000 and 30,000 years ago that transformed the way they thought and behaved. These newly acquired abilities gave Homo sapiens a competitive edge and explains their rise to dominance.

The idea of the cognitive revolution is conveniently Eurocentric. It locates modern-day France and Germany as the site of the metamorphosis of human behaviour and identifies the first Homo sapiens capable of symbolic thought as those who left Africa and then turned left when they reached the Levant. This isn’t surprising. The discoveries of Lascaux in 1940, Chauvet in 1994 and the Venus of Hohle Fels in 2008, as well as the reconstruction of the Löwenmensch in the 1980s, dazzled several generations of scholars who grew up believing that ‘white’ people originating in Europe were inherently superior to ‘non-white’ people from elsewhere. The notion of a cognitive revolution can be seen as the prehistoric version of British art historian Kenneth Clark’s thesis in Civilisation, the remarkably popular but dated 1969 BBC television series, which argues that civilization was the product of the artistic and cultural achievements of France, Italy and Germany from the Middle Ages to the twentieth century.

Rethinking the cognitive revolution

Stanley Kubrick’s 2001: A Space Odyssey (1968) begins not at the turn of the twenty-first century but with a scene entitled ‘The Dawn of Man’, set at an unspecified time prior to the emergence of Homo sapiens. As the sun rises over an immense and desolate Namibian Desert, a band of ape-like creatures wake to find an alien-made black monolith. Richard Strauss’s ‘Thus Spoke Zarathustra’ kicks in, then one of the animals picks up a bone and starts hitting things with it. He beats a tapir to death, then joins some club-wielding buddies to attack a rival band, killing the alpha male and chasing the rest away from a prized watering hole. Ecstatic, one of the apes throws their bone spinning into the air. The camera follows it upwards, setting the scene for the most famous match cut in film history, as the viewer is transported thousands – perhaps even millions – of years forwards in time to a shot of a space station orbiting the earth. The implication is that the black monolith miraculously kick-starts the process of technological development. The adoption of basic tools like a bone club allowed our ancestors to consume more meat, which aided brain development and set in train a process of invention and innovation that ultimately enabled humans to conquer the planet and even outer space.

The idea that a slab of black marble was responsible for human progress is obviously preposterous. It is almost as fanciful, however, to suggest that a cognitive revolution could have occurred sometime between 70,000 and 30,000 years ago. For a start, there is no satisfactory explanation as to how and why. Or as Harari puts it: ‘We’re not sure.’ He suggests that it may have been the result of a gene mutation that improved Homo sapiens’ ability to communicate. However, there isn’t clear evidence that the anatomy of our brains changed around this time.24

Another suggestion is that eating fish rich in omega-3 fatty acids encouraged brain tissue development and improved cognitive function. Until recently it was believed that only Homo sapiens ate seafood, but a study published in Science in 2020 showed that Neanderthals living 86,000 to 106,000 years ago near Lisbon harvested and ate mussels, crustaceans and fish; they would therefore have benefited from the same nutrients as Homo sapiens. It is likely that Neanderthals across coastal Europe had a diet rich in seafood, but the evidence has been destroyed by the rise in sea levels since the end of the last Ice Age.25

A further challenge to the notion of a cognitive revolution is recent evidence that Homo sapiens was capable of symbolic behaviour a long time before modern humans spread out of Africa. Most striking is a recent study based on excavations at a dried-up lake bed in Olorgesailie, Kenya.26 Archaeologists found lumps of rock that appear to have been processed to create pigments over 300,000 years ago: manganese ore, ground down to produce black or dark-brown colouring, and iron-rich minerals that were used to make ochre. The ochre rocks did not come from the nearest source, which suggests that they were transported from further afield because of their particularly bright hue. So, just as Homo sapiens were emerging as a distinct species, they were going to great efforts to get their hands on pigments in order to decorate themselves or paint things. The repercussions of this discovery are seismic: Homo sapiens didn’t go through a distinct cognitive revolution; rather, modern human behaviour arose at the same time as anatomically modern humans.

But if Homo sapiens were already capable of symbolic behaviour – and therefore superior to all other species of human – 300,000 years ago, why did it take them a quarter of a million years to break out of Africa and spread across the world? The answer is simple. A plethora of recent discoveries point to the fact that Homo sapiens wasn’t, in fact, smarter than other species of human.

In 1856 Johann Carl Fuhlrott, a schoolteacher, discovered the bones of a hitherto unknown species of human in a cave in the Neander Valley, western Germany. Following the publication of On the Origin of Species just three years later, there was a fierce debate about where the new specimen fitted into the Tree of Life. Had Homo sapiens evolved from this strange humanoid or did it belong on an altogether separate branch? Conservative palaeontologists working in cahoots with the Catholic Church made a concerted effort to emphasize the differences between the two species. By portraying Neanderthals as only very distantly related to Homo sapiens, they hoped to retain our status as a separate and exceptional species. When the first complete skeleton of a Neanderthal was discovered by three Catholic priests in 1908 in La Chapelle-aux-Saints in southern France – about 300 kilometres west of Chauvet – the Church made sure it ended up in the hands of someone who shared their world view. Marcellin Boule, director of the Laboratory of Palaeontology at Muséum d’Histoire Naturelle in Paris, reconstructed the specimen so that it looked much more simian than human, with a forward-jutting head, slouching shoulders, hunched spine, bent knees and even opposable toes. Boule’s work was flawed, but it had a profound impact on scientific understanding of Neanderthals for the next half-century and it still informs the popular stereotype of the ape-like cave man.27

The supposed differences between Homo sapiens and Neanderthals extended to cognitive ability. Boule suggested that there was a link between Neanderthal’s physical and mental attributes, arguing that its ‘brutish’ and ‘clumsy’ posture indicated a lifestyle characterized by ‘functions of a purely vegetative or bestial kind’.28 William King, the geologist who insisted Neanderthals were a separate species and coined their name, was confident that they were incapable of ‘moral and theistic conceptions’.29 At the end of the nineteenth century Ernst Haeckel, a German zoologist, Social Darwinist, promoter of scientific racism, and strong influence on Nazi ideology, proposed calling Neanderthals ‘Homo stupidus’ to distinguish them from Homo sapiens.30 Although this name didn’t catch on, the public’s understanding has not really moved on and the received wisdom still holds that we are superior. One dictionary definition of Neanderthal is an ‘uncivilized, unintelligent, or uncouth man’, which neatly sums up the way in which the species name is used negatively in colloquial English.

Over the past couple of decades, however, it has become increasingly clear that Neanderthals were capable of all sorts of sophisticated behaviours that until recently were only associated with Homo sapiens. There is archaeological evidence that Neanderthals manufactured stone tools that required high levels of cognitive skill and dexterity,31 made fire on demand,32 sailed from mainland Europe to Crete and the Ionian Islands,33 produced glue from the bark of the birch tree.34 They even appear to have treated maladies with medicinal plants that had anaesthetic and antibiotic properties: traces of DNA from poplar trees, which contain salicylic acid – the naturally occurring inspiration for the synthetic aspirin, and Penicillium mould – the source of penicillin, have been found in the calcified plaque of Neanderthals.35 In 1989, archaeologists found a Neanderthal hyoid, the delicate U-shaped bone that anchors ligaments and muscles in the throat and is key to human speech. This indicates that they would have been able to talk, albeit in a very high-pitched tone.36 While we don’t know anything about Neanderthal language, the fact that there wasn’t a big behavioural gap between them and Homo sapiens is a strong indication that it would have had a similar level of complexity.37

It is clear that Neanderthals buried their dead. In the 1950s and 1960s, the American Ralph Solecki and his team uncovered the remains of ten Neanderthals in Shanidar Cave, northern Iraq. At least some of these bodies had been deliberately buried. One skeleton is referred to as the ‘flower burial’ because clumps of pollen found close by were believed to show that he was laid to rest on a bed of wildflowers, including yarrow, groundsels, grape hyacinths and St Barnaby’s thistles. The image of Neanderthals picking wildflowers to line the grave of a loved one really brings home how similar they were to us. Solecki claimed that his discovery revealed ‘that the universality of mankind and the love of beauty go beyond the boundary of our own species’.38 However, recent research suggests that burrowing rodents – the Persian jird – might have been responsible for introducing the wildflower pollen into the grave at a later date.39

Another Shanidar skeleton belonged to a male who may have been in his mid-forties when he died around 45,000 years ago. The man had suffered from severe disabilities for much of his life: he was blind in one eye as a result of a crushing blow to his head at a young age; his right arm was withered, and had possibly been amputated; he had fractured a metatarsal on his right foot, which had healed; and he was profoundly deaf.40 This find is astonishing because it suggests that the band of Neanderthals to which he belonged were willing and able to look after a very vulnerable member of their community. Such expressions of compassion are widely understood to be one of the key characteristics of a civilized society; indeed, for the anthropologist Margaret Mead, human civilization began when we started to care for the weak and sick.41

Over the past few years, archaeologists have discovered many artefacts that indicate Neanderthals’ symbolic behaviour, including ochre-stained seashells with holes that would have been used for jewellery 115,000 years ago.42 They predate by tens of thousands of years the earliest known examples of similar behaviour among Homo sapiens. Evidence from Maastricht in the Netherlands indicates that Neanderthals were using red ochre that had been produced from rocks located 40 kilometres away a quarter of a million years ago. This is only slightly more recently than the remarkable find in Olorgesailie, which revealed that Homo sapiens were doing the same 300,000 years ago.43 We also know that 176,000 years ago, 330 metres into Bruniquel Cave in south-west France, a group of Neanderthals broke off 400 stalagmites weighing a total of 2 tonnes to construct a stone circle, presumably used for a ceremonial purpose.44

Most incredible of all, recent research demonstrates that Neanderthals were the first human species to create cave paintings, the sine qua non of symbolic behaviour. In Spain there are a number of caves decorated with prehistoric art, including red and black geometric shapes, hand stencils and hand prints. In 2018, researchers used uranium-thorium dating to estimate the age of the thin crusts of minerals that have formed on top of the paintings.45 The paintings turned out to be at least 65,000 years old – making them the earliest known examples of cave art anywhere in the world. This was 10,000 years before the first indication that Homo sapiens lived in western Europe, meaning that these Palaeolithic doodles must have been made by Neanderthals.46 The results fundamentally challenged the notion that Homo sapiens was uniquely capable of sophisticated thought.

Recently, Chris Stringer, Head of Human Evolution at the Natural History Museum in London, and his collaborators concluded: ‘While there are certainly biological differences between Neanderthals and H. sapiens, the behavioural gap has narrowed to a point where there seems to be little difference between the two.’47 Bearing in mind the overwhelming evidence, you might be wondering why anyone still believes that there is a significant cognitive gap between Neanderthals and Homo sapiens. The answer seems to be blind prejudice. One recent academic article argues that it is the result of a ‘modern human superiority complex’, while an anonymous archaeologist quoted in the New York Times refers to ‘modern human supremacists’.48 It is true that Neanderthals did not produce anything comparable to the striking beauty and sophistication of the Chauvet cave paintings or the Löwenmensch figurine – but neither did Homo sapiens until after the Neanderthals disappeared.

The remarkable artistic accomplishments that seemingly emerged from nowhere between 40,000 and 30,000 years ago in western Europe may have occurred when Neanderthals and Homo sapiens began to mix and exchange ideas after being separated for several hundred thousand years.49 While the hypothesis that Neanderthals inspired Homo sapiens’ creative explosion is speculative, it is certainly plausible. The American geneticist David Reich cites evidence that Neanderthals borrowed tool-making technology from Homo sapiens. And there are other instances in history where the interaction of two distinct cultures resulted in an explosion of creativity. One obvious example is jazz, which originated among African American communities in New Orleans in the late nineteenth and early twentieth centuries and combines musical traditions that were brought by enslaved people from West Africa – such as syncopated rhythm and improvisation – with harmonies and instruments from European classical music.50

Clearly, the hypothesis that Neanderthals and Homo sapiens exchanged painting tips is impossible to verify or refute. But we know for sure that the two species met on multiple occasions, and over the last two decades we have begun to understand something about the substance of these interactions.

Poison and antidote

In fiction, there are various examples of humans reproducing with humanoids. Their offspring often inherit superpowers from the non-human parent. Hrólfr Kraki’s saga features Skuld, a princess with magic powers, who is born after the Danish King Helgi rapes an Elf woman. In Tolkien’s legendarium, Arwen is part-Elf, part-Man, which makes her immortal. Star Trek’s Spock is half-human, half-Vulcan. From the Vulcan side of his family, he retained the ability to merge his mind with another person’s just by touching his fingertips to their temples. Outside of fantasy novels, ancient mythology and sci-fi, the idea of humans procreating with other humanoid species seems preposterous – perverted even.fn2 But over the last ten years, it has become apparent that Homo sapiens reproduced with other species of human. These liaisons allowed their descendants to acquire a variety of traits that weren’t exactly superpowers but helped them adapt to new challenges as they migrated out of Africa.

About a decade ago, researchers managed to extract DNA from Neanderthal bones and sequence the genome.51 When they compared their findings to the Homo sapiens genome, they realized that anyone alive today whose ancestors are Europeans, Asians or Native Americans has inherited about 2 per cent of their genes from Neanderthals.52 While this might not sound like much, we don’t all have the same bits of Neanderthal DNA and when we pool all these gene variants they account for about 40 per cent of the Neanderthal genome53 – providing incontrovertible evidence that the two species not only met, but had sex and reproduced. Neanderthal males coupled up with Homo sapiens females and vice versa.54 Interbreeding happened over tens of thousands of years, but the most active period of mating was between about 50,000 and 60,000 years ago.55

Ancient DNA even provides some tantalizing clues about what these inter-species trysts would have been like. When scientists looked at the calcified plaque of a 48,000-year-old Neanderthal’s teeth, they found the DNA of a strain of archaea called Methanobrevibacter oralis that is present in the mouths of humans today and is associated with gum disease.56 After comparing the Neanderthal sample with a modern strain, it became clear that the microbes’ last common ancestor lived about 120,000 years ago. As that is several hundred thousand years after Neanderthals and Homo sapiens diverged, the germ must have been transmitted between the two species. The most likely way this happened was through kissing or perhaps sharing food. This suggests that the liaisons between Neanderthals and Homo sapiens were consensual – in other words, more like the love story of Arwen and Aragorn than King Helgi’s attack on Skuld’s Elfish mother.

The Neanderthal gene variants retained in the Homo sapiens genome are not random. Over the hundreds of thousands of years that Neanderthals and their ancestors lived in Europe they adapted to the climate, flora, fauna and pathogens through the excruciatingly slow process of evolution first described by Charles Darwin. At the same time, Homo sapiens evolved to better cope with the various challenges that they encountered in Africa. This is how Homo sapiens and Neanderthals became two separate species.

Ice Age Europe would have been a forbidding environment for Homo sapiens, having evolved in Africa. Fragments of a 210,000-year-old Homo sapiens’ skull have been discovered in a cave on the Mani Peninsula in southern Greece; this very early foray was not permanent, and Neanderthals occupied the same site forty millennia later.57 Similarly, Homo sapiens remains dating to between 100,000 and 200,000 years ago have been found at various sites in Israel, while Neanderthal bones from between 48,000 and 60,000 years ago have also been uncovered in the same area.58 This demonstrates that Homo sapiens’ early incursions out of Africa into the Eastern Mediterranean did not develop into a permanent move. Instead, Homo sapiens advanced and then retreated, and Neanderthals expanded into areas that they once occupied. It is more evidence – if the reader needs it – that Homo sapiens were not innately superior to Neanderthals.

After they reproduced, Homo sapiens retained certain Neanderthal gene variants which helped them to survive as they migrated northwards. Geneticists call this ‘adaptive introgression’ – and it is the closest that humans can get to the process of horizontal gene transfer, which allows different species of bacteria to exchange DNA in order to adjust to new environmental challenges. Modern humans retain Neanderthal gene variants that influence skin pigmentation and hair cells – important adaptations for a species that had evolved for hundreds of thousands of years in sunny Africa but was now beginning to migrate into cold, dark Europe.59 Homo sapiens also acquired immune-related Neanderthal genes that helped them adjust to the new disease environment that they encountered.

From about 200,000 years ago, nomadic groups of Homo sapiens and Neanderthal hunter-gatherers encountered one another as they pushed out of their respective homelands into the Eastern Mediterranean. When the two species began to interact, they had already been exposed to different pathogens for hundreds of millennia. They had evolved at least partial immunity to diseases that were endemic in their own species, but they would have been extremely vulnerable to the bacteria and viruses spread by the other species. Pathogens that caused relatively innocuous symptoms in Homo sapiens could be deadly to Neanderthals, and vice versa. As a result, infectious diseases created an ‘invisible barrier’: it was impossible for Homo sapiens to migrate out of Africa because sooner or later they would encounter Neanderthals and their pathogens and get ill, and the same was true when Neanderthals pushed southwards.60 For early humans, the Eastern Mediterranean region must have seemed like a cursed realm, the Palaeolithic equivalent of Tolkien’s Mordor.fn3

Without vaccines, our immune systems are the only defence against infectious diseases. Homo sapiens could have overcome the invisible barrier created by Neanderthal diseases through Darwinian evolution. Sooner or later, genetic mutations would have occurred that allowed Homo sapiens’ immune systems to mount an effective response to Neanderthal pathogens. Because people with these gene variants were more likely to survive, over time they spread widely through the population. But Homo sapiens took a much quicker route to immunity – by interbreeding. Reproducing with Neanderthals and other closely related human species was an unintentional form of biohacking: it allowed our ancestors immediate access to gene variants that were already adapted to an unfamiliar environment. Introgressed Neanderthal DNA was crucial in helping Homo sapiens to adapt to the new pathogens that they encountered as they migrated out of Africa. This process has been called the ‘poison-antidote model’ of adaptive introgression: Neanderthals gave Homo sapiens a ‘poison’ by exposing them to a novel pathogen, but also the ‘antidote’ in the form of introgressed gene variants that confer resistance to the pathogen.61 As a result, many of the Neanderthal gene variants that remain in our genome relate specifically to our immune response.62

We even know something about the type of pathogens that Homo sapiens encountered when they interacted with Neanderthals. Neanderthal gene variants most likely to be retained by Europeans today are those which code for proteins that interact with RNA viruses, particularly HIV and flu, and were first acquired about 50,000 years ago.63 This is strong evidence that Homo sapiens encountered similar diseases when they mixed with Neanderthals in the Eastern Mediterranean. As Neanderthals didn’t manage to survive, it is less clear what Homo sapiens diseases they struggled with. From a theoretical perspective, RNA viruses are the most likely candidates as they tend to be less accurate than DNA ones when copying their genetic code; as a result, mutations occur much more frequently and there is a greater likelihood that an RNA virus will adapt and jump the species barrier. This explains why so many contemporary diseases are caused by RNA viruses – not just flu and HIV-AIDS but also measles, polio, Ebola, SARS and, of course, Covid-19.64

Neanderthals weren’t the only human species to cross-breed with Homo sapiens. The same process occurred when modern humans interacted with Denisovans, who lived in Eastern Eurasia. Despite the faint physical trace that they have left behind – just a handful of bone fragments – their gene variants remain present in the genomes of billions of people alive today. Denisovan DNA comprises less than 1 per cent of East and South Asians’ genomes, but between 3 and 6 per cent of New Guineans’.65 And just like the Neanderthal-Homo sapiens poison-antidote model, many introgressed Denisovan gene variants carried are involved in immune-related processes, suggesting that these genes facilitated Homo sapiens’ adaptation to pathogens that they encountered as they pushed into Eastern Eurasia.66

Beyond the immune system, introgressed Denisovan gene variants account for much of the remarkable physical diversity of modern humans, allowing them to live in a variety of extreme habitats. Tibetans carry a Denisovan gene mutation that affects red blood cells, making it possible to live comfortably on a 13,000-feet or 4,000-metre-high plateau where the air contains 40 per cent less oxygen than at sea level.67 Another gene variant that increases the size of the spleen is carried by the Sama-Bajau, nomadic people who live on flotillas of houseboats in the seas off the Philippines, Malaysia and Indonesia.68 The spleen stores oxygen-carrying red blood cells, and when humans hold their breath it expels these cells to boost oxygen levels; this helps to explain how Sama-Bajau are able to dive to depths of over 230 feet or 70 metres with nothing more than a set of weights and a pair of wooden goggles. The Inuit of northern Canada and parts of Greenland and Alaska have retained Denisovan genes that influence the storage of fats, which helps them to thrive in an exceptionally cold climate.69 These capabilities may not be superpowers worthy of a fantasy novel, but they are nonetheless extraordinary. When you think about it, however, our immune systems might well be the most remarkable superpower of all.

Palaeolithic viruses and the ascent of modern humans

The poison-antidote model is not a one-way process. Neanderthals would have also developed resistance to infectious diseases carried by Homo sapiens through adaptive introgression. The genome of a Neanderthal man who lived roughly 100,000 years ago in the Altai Mountains contains Homo sapiens gene variants that enhance the immune response to viral infections.70 But if adaptive introgression helped both species to build up immunity to each other’s diseases, why did Homo sapiens prevail and Neanderthals disappear? To answer this question we need to consider how climate impacts the prevalence of infectious disease.

The Last Glacial Period – which lasted from around 110,000 to 12,000 years ago – covered much of North Eurasia in ice and made it difficult for Neanderthals to survive. Estimates for their population size vary from 5,000 to 70,000 – tiny when one considers that they were spread across a region that stretched from the Atlantic Ocean to Siberia.71 It shouldn’t come as a surprise that there is evidence of long-term inbreeding. DNA analysis of a female Neanderthal who was alive over 50,000 years ago in the Altai Mountains demonstrates that her parents were half-siblings and that mating between close relatives had been common among her recent ancestors.72 The impact of the glacial period would have been far less catastrophic in Africa, where Homo sapiens still lived. Food would have remained abundant and the fall in temperature made the climate more favourable. There were between 120,000 and 325,000 modern humans when they began to venture out of Africa,73 and their genome had four times greater diversity.74 Homo sapiens would therefore have been more resilient to infectious diseases carried by Neanderthals than the other way round.

The climate also affected the two species’ ability to survive each other’s pathogens in another way. The closer one gets to the equator, the hotter it is, because more of the sun’s energy reaches the earth. Vegetation in the form of trees and plants tends to be more abundant, which in turn supports more dense and varied animal life. The clearest example of this is tropical rainforests, which cover just over 5 per cent of the earth’s surface but are home to half the world’s animals.75 They teem with buzzing insects, howling monkeys, singing birds, and the occasional big cat on the prowl. All these animals support a vast array of microbes, some of which cause infectious diseases. The vast majority of pathogens that are capable of infecting humans are zoonotic – that is, they originate in animals and then jump the species barrier to infect us. So the greater variety of life in tropical regions means that there are many more deadly pathogens there than in temperate zones. Consequently, Homo sapiens, whose ancestors had lived in Africa for millions of years, carried a far greater disease load than Neanderthals, who had inhabited Europe for hundreds of thousands of years. As a result, Homo sapiens would have developed resistance to Neanderthal viruses and bacteria before Neanderthals became tolerant to Homo sapiens’ pathogens.76

When Homo sapiens gained immunity to Neanderthal diseases between 50,000 and 40,000 years ago, they were finally able to migrate northwards out of Africa into areas inhabited by Neanderthals without getting horribly ill. The curse that had made the Eastern Mediterranean all but uninhabitable for tens of thousands of years was lifted. Our ancestors travelled deep into Eurasia, where they encountered Neanderthal and Denisovan communities that had never been exposed to African pathogens and hadn’t had the opportunity to build up any tolerance. Within a relatively short period of time all other human species died out and were replaced by the newly ubiquitous Homo sapiens. Our world would never be the same again. It ceased to resemble Middle-earth, with its rich cast of human species, and quickly became the Homo sapiens-dominated planet that we still inhabit today.
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Neolithic Plagues


‘Epidemiologically, this was perhaps the most lethal period in human history.’

JAMES SCOTT



Stonehenge: built by immigrants

When I drive from London to see my parents in south-west England, the A303 takes me across the bleak, almost treeless Salisbury Plain. About halfway through the journey, the traffic slows as drivers turn to gawk at the neatly arranged megaliths standing on the horizon about 150 metres from the road. Since as long as there have been written records, people have been fascinated by Stonehenge. The first person to write about it was the twelfth-century historian Henry of Huntingdon. He observed that ‘no one can work out how the stones were so skilfully lifted up to such a height or why they were erected there’. His contemporary, Geoffrey of Monmouth, suggested it was built by the wizard Merlin, with the help of giants. Since then, everyone from William Wordsworth to Spinal Tap, the fictional heavy metal band, has wondered who built Stonehenge and why.fn1 But it is only in the past couple of decades that archaeologists have begun to provide some partial answers.

The initial stage in the construction took place about 5,000 years ago. It involved creating a circular earth bank and ditch that now form the foundation of Stonehenge. Then, around 500 years later, the stones were transported and raised. First, the ‘bluestones’, which weigh between 2 and 5 tonnes, came from Preseli Hills in west Wales, over 140 miles away.1 Then the larger sarsen stones weigh up to 25 tonnes and were brought from about 15 miles to the north.2 In a time before wheels and domesticated horses, this was a remarkable feat. We do not know why the Neolithic inhabitants of the British Isles went to all this trouble, but there are plenty of clues that point to Stonehenge being a site of great social and religious significance: it would have taken tens of millions of man hours to quarry, shape, transport and erect the stones;3 at summer solstice the sun rises directly in the middle of the two tallest sarsen stones; there are a large number of cremated remains buried in the vicinity; and people travelled there from as far afield as Scotland and west Wales, bringing pigs with them to eat at a nearby feast site.4

Stonehenge is one of the wonders of the British Isles. In the pantheon of Great British icons, it is up there with the late Queen or fish and chips. But who actually constructed it? Just by looking at the megaliths, we can see that the builders had a sophisticated understanding of both astronomy and engineering. And the scale of the project suggests that they must have belonged to a society that was large, prosperous and organized. But until recently, we didn’t have much more detail than that. Then, in 2019, scientists published a study that extracted and analysed DNA from ancient skeletons belonging to seventy-three prehistoric Britons.5 It revealed that – just as the Windsors are actually the House of Saxe-Coburg and Gotha, and battered cod was introduced to the country by Jewish refugees in the sixteenth century – the provenance of Stonehenge is complicated.

Stonehenge wasn’t built by the earliest people to permanently inhabit the British Isles. It was constructed by the first farmers who originated in Anatolia and arrived in north-western Europe about 6,000 years ago and almost completely replaced the genetically distinct hunter-gatherer population who had lived there since the end of the Ice Age. The irony of this was obvious. Three years before the study was made public, the British electorate had voted to leave the European Union. Anger at uncontrolled immigration from eastern Europe, plus the fear that Turkish people might soon be able to move to the UK without a visa, were seen as major factors in the outcome of the referendum. Conceptual artist Jeremy Deller responded to this inconvenient discovery by mocking up a fake road sign that read ‘Stonehenge: Built by immigrants’ in the colours and typography of a conventional British road sign.

The DNA analysis also demonstrated that Stonehenge’s longevity contrasted starkly with the fate of the people who transported and arranged the giant stones. Presumably Britain’s first farmers had gone to all this trouble because they wanted to create a structure that would be used and admired by future generations. But very quickly Stonehenge became a monument to a disappeared people. Within a century or two of the great sarsen stones being put in place the ancestors of the monument builders were replaced by a new, genetically and culturally distinct group that forms the basis of the current population of the United Kingdom. So not even those white British people who claim to be the indigenous population are not directly related to the builders of Stonehenge.

While the tale of Stonehenge is specific to the small corner of the world that I inhabit, it illustrates a more general phenomenon. Prehistory was punctuated by massive waves of migration that resulted in a new population moving into a region and almost completely wiping out the previous inhabitants. Nearly always, the migrants were unwittingly aided by an invisible but devastating weapon of mass destruction: infectious diseases to which they were to some extent immune, but original communities had little or no resistance. In addition to novel pathogens, Neolithic immigrants brought new genes, new languages and new ideas such as farming and metallurgy. In this way, plagues that occurred thousands of years ago played a crucial role in shaping the world we now inhabit.

The worst decision in human history?

For the first 2 million years after humans evolved as a distinct genus and the first 300,000 years of Homo sapiens’ existence as a species, everyone everywhere sustained themselves by hunting and gathering. Until recently, it was widely accepted that all hunter-gatherers lived in small egalitarian bands, often not much bigger than their extended family; and that these groups were almost exclusively nomadic, travelling vast distances dictated by animal migrations and the seasonal availability of plants.6 This romanticized idea was based on nineteenth- and twentieth-century anthropologists’ observations of foraging societies, including the San Bushmen of the Kalahari Desert or Aborigines in the Australian outback. But it is wrong to infer that such communities simply provide a window into the distant past. While many of our prehistoric ancestors may have lived this way, there were also plenty of exceptions.

As the authors of The Dawn of Everything (2021), David Graeber and David Wengrow, point out, the latest archaeological research reveals sporadic but very definite evidence that foragers behaved in all sorts of ways that are normally associated with agricultural societies.7 In the wetlands of Mesopotamia, where food was plentiful, the population settled down in semi-permanent hamlets prior to taking up agriculture.8 The foraging people that Europeans encountered when they reached the Canadian north-west coast spent their winters in large villages. The 11,000-year-old, richly decorated stone temples of Göbekli Tepe in what is now south-east Turkey demonstrate that hunter-gatherers were capable of building monumental architecture. There are other examples of this phenomenon, including the massive earthworks at Poverty Point, Louisiana that were created by Native Americans about 3,600 years ago.

As we saw in the previous chapter, infectious diseases weren’t totally absent from hunter-gatherer societies, but they were far less common: the foraging lifestyle discouraged their emergence and spread. With the exception of dogs, hunter-gatherers didn’t domesticate animals, which limited the opportunity for pathogens to jump from one species to another. Although foraging societies didn’t only live in isolated, mobile bands, and some groups seem to have come together periodically in large congregations, the world’s population was relatively small. Before the widespread adoption of settled agriculture, the planet probably had about 5 million inhabitants – less than one-thousandth of today’s total.9 Such a sparsely populated world provided limited opportunities for pathogens to spread when they did emerge. It is fair to assume that hunter-gatherers were on the whole a relatively healthy lot. A study based on observations of foraging communities over the last fifty years or so estimated the average lifespan of hunter-gatherers to be around seventy-two years.10 Remarkably, this figure is only one year less than the global life expectancy today according to World Bank data.

The so-called Neolithic Revolution – or the First Agricultural Revolution – began 12,000 years ago in the Fertile Crescent. It coincided almost exactly with the end of the last Ice Age and the beginning of the Holocene – the period of a relatively warm, stable climate that made agriculture possible. But this doesn’t mark a point in time when everyone in the Middle East suddenly gave up hunting and gathering to instead cultivate crops and rear animals. Rather, it was the start of a long-drawn-out process. The first people to try to grow plants and breed docile animals probably weren’t motivated by the desire to produce more food: it was already available in abundance in the Fertile Crescent – hence the name – and the change in climate would have been a boon for foragers as well as farmers. Rather, farming likely began as a series of playful experiments or as a way to spend longer each year in a semi-permanent settlement rather than on the move.11

Over many centuries, the results of multiple flirtations with farming were exchanged between villages in the Middle East. After about three millennia, the Neolithic Revolution had concluded – although Graeber and Wengrow argue that the process was too long and too meandering to be referred to as a revolution at all. Whatever you call it, by 9,000 years ago, more or less everyone in the region had adopted a ‘Neolithic package’ that provided them with most of their calories: this included emmer wheat, einkorn and barley, and sheep, goats, pigs and cattle. Over the next few thousand years, and independent of developments in the Near East, similar transformations happened elsewhere: in China the population domesticated rice, soybeans and different types of pigs; and in India millet, mung beans, another variety of rice and humped zebu cattle.12 Settled agriculture spread slowly but surely across Eurasia, and by 2000 BCE farming supported large cities from the Mediterranean all the way to the Far East.13 Farming also emerged in the Peruvian Andes, Mesoamerica and West Africa, where it foreshadowed the rise of early cities and states; and in the Amazon, eastern woodlands of North America, and the central highlands of New Guinea, where it did not.

Was the Neolithic Revolution good or bad for humanity? In what James Scott calls the ‘standard civilizational narrative’ – which is advocated by everyone from Thomas Hobbes to Marx – the adoption of settled agriculture is assumed to be an ‘epoch-making leap in mankind’s well-being: more leisure, better nutrition, longer life expectancy, and, at long last, a settled life that promoted the household arts and the development of civilization’.14 The alternative to the standard civilizational narrative sees prehistoric hunter-gatherers as the real-world equivalent of Adam and Eve in the Garden of Eden.15 Humans lived in a milieu of happy abundance until we decided to take up farming. This may have had the benefit of allowing us to produce more food, but it also led to the emergence of despotism, inequality, poverty and back-breaking, mind-numbing work. Jean-Jacques Rousseau is perhaps the most notable champion of the ‘Fall of Man’ theory, and more recently Jared Diamond argued that the adoption of settled agriculture was the ‘worst mistake in the history of the human race’.16

Graeber and Wengrow argue that both of these grand theories oversimplify the argument. They assume that the adoption of settled agriculture – in particular cereal-farming and grain storage – led to the emergence of hierarchies and states. In the standard civilizational narrative this is the best thing that ever happened to our species; for Rousseau and Diamond it is the worst. But the link between farming and civilization is far from straightforward. The earliest examples of complex states don’t appear until six millennia after the Neolithic Revolution first began in the Middle East, and they didn’t develop at all in some places where farming emerged. ‘To say that cereal-farming was responsible for the rise of such states is a little like saying that the development of calculus in medieval Persia is responsible for the invention of the atom bomb.’ Thankfully, the impact of settled agriculture on infectious diseases is more straightforward to analyse.

The first epidemiological revolution

By growing calorie-rich cereals, farming societies were able to feed many more mouths on the same amount of land: Diamond suggests 100 times more.17 A recent study demonstrated that our planet is capable of supporting no more than 10 million hunter-gatherers.18 By 1800 CE, the world’s population had grown to about 900 million with only very basic technology, so this estimate is pretty much spot on.19 The earth now supports nearly 8 billion people, albeit precariously.

Population growth was five times faster after the adoption of agriculture.20 The demographic boom was driven by an abrupt rise in fertility rates: women began to have babies much more frequently.21 Whereas hunter-gatherers had a child roughly every four years, women in early agricultural societies gave birth on average every two years.22 A recent study of the Palanan Agta people in the Philippines demonstrates that, even in the twenty-first century, nomadic hunter-gatherer women have markedly fewer children than those who have adopted sedentary agriculture.23 Farming allows women’s bodies to recover faster from the strain of childrearing because they get to eat calorie-rich cereals and dairy produce rather than low-calorie game, seafood and plants, and expend much less energy on carrying their infants. The Neolithic diet also made it possible to wean children off breast milk faster. In my own experience, when we began to give our daughter solid foods, the first things we tried included Weetabix mixed in milk and creamy porridge. I can’t imagine it would have gone as well if we’d used venison and walnuts.

The Neolithic Revolution didn’t result in an inexorable population boom, however. Between 500 and 1,000 years after a community adopted settled agriculture we tend to see a marked increase in deaths, causing population growth to level off and, in some cases, go into reverse.24 What caused this sharp rise in mortality? Part of the answer related to diet. Hunter-gatherers would have eaten a wide array of seasonal seeds, nuts, fruits and vegetables. In the 1960s, the American anthropologist Richard Borshay Lee observed that foragers in the Kalahari Desert ate more than 100 types of plant.25 In contrast, Neolithic farmers tended to grow only one or two cereals. In good years, this would provide them with enough food to see them through lean winter months, seeds to plant for next year’s crop, and grain to pay their taxes. There was a lot of room for things to go wrong, however.

Disease or adverse weather could wipe out the harvest. Stored surplus could be stolen by raiders, eaten by pests, or destroyed by mould. Consequently, settled agriculturalists were much more likely to starve than hunter-gatherers. The American anthropologist Marshall Sahlins sardonically refers to the adoption of agriculture as the ‘Neolithic Great Leap Forward’ – an allusion to the Chinese Communist Party’s Second Five Year Plan (1958–1962), which contributed to the greatest famine in history and tens of millions of deaths. Even when the harvest didn’t fail or the grain stores survived the winter months, the Neolithic diet was lacking in protein and vitamins. As a result, almost everywhere that humans adopted settled agriculture, early farmers were less healthy than hunter-gatherers. Their skeletons were shorter and more likely to show signs of anaemia due to iron deficiency and enamel defects as a result of lack of vitamins A, C and D, calcium and phosphorus.26

Malnourishment weakens the immune system, which was a problem because humans’ exposure to infectious diseases increased markedly after the adoption of agriculture. There were some infectious diseases in hunter-gatherer societies, but epidemics cannot take hold in small, scattered, nomadic hunter-gatherer groups as virulently as they do in densely populated, well-connected farming societies. James Scott refers to Neolithic villages as ‘multispecies resettlement camps’.27 For the first time in history, humans lived in close proximity to a variety of animals – domesticated ones as well as parasites like rats. This aided the emergence of new zoonotic infectious diseases, which jump from animals to humans. The increasingly crowded and insanitary living conditions encouraged the spread of pathogens from person to person or via infected water. Even today in the Philippines, those Agta who have adopted sedentary agriculture have higher levels of viral and parasitic worm infections than those who still practise the traditional nomadic hunter-gatherer life.28

An array of DNA evidence is now vindicating one of William McNeill’s key arguments: that the adoption of settled agriculture, coupled with population growth and increased trade, created a golden age for viruses, microbes and other animals. Many of the infectious diseases that afflict contemporary humans are caused by Neolithic pathogens.29 Hepatitis B has been circulating in the European population for somewhere in the region of 7,000 years.30 The plague – specifically Yersinia pestis – is believed to have emerged in farming settlements in south-east Europe about 6,000 years ago.31 Tuberculosis appears about the same time, although we can’t be sure where.32 Measles diverged from rinderpest, a disease that affects cattle, in the first millennium BCE.33

Even where there is no genomic evidence, the archaeological record supports the argument that an epidemiological revolution followed hot on the heels of the Neolithic Revolution. The origins of smallpox are unknown, but it is closely related to cowpox. Three mummies, including the young Pharaoh Rameses V, were found to be covered in a rash that resembles smallpox. The oldest of these remains dates back to the sixteenth century BCE.34 Polio appears to have emerged around the same time: Ancient Egyptian artwork depicted otherwise healthy-looking people with withered limbs, and young children who walked with the assistance of a cane.35

The spread of mosquito-borne diseases was aided by the adoption of agriculture in West Africa.36 Anopheles gambiae, which transmits the most lethal form of falciparum malaria, cannot breed in very shaded water. They wouldn’t have been able to reproduce in the dense tropical rainforests that covered much of the region, so the emergence of slash-and-burn agriculture was a boon for both the mosquitoes and the plasmodium that causes malaria. The genome of the parasite that causes falciparum malaria reveals that although it first began infecting humans long before the Neolithic Revolution, there has been a sudden and marked increase in the population size in the last few thousand years.37 The Aedes aegypti mosquito that spreads yellow fever also benefited greatly from recent human activity because it likes to reproduce in containers full of stagnant water. This led the American historian John McNeill to suggest that they are, in fact, a domesticated insect.38

This tidal wave of infectious diseases killed so many people that it left a scar on our DNA. A recent study analysed the evolution of the more than 1,500 genes that play a role in humans’ innate immune system, revealing that most adaptations – where a favourable new gene mutation quickly spreads throughout the population – occurred in the last 6,000 to 13,000 years, which roughly corresponds to the period when humans took up settled agriculture.39 In farming societies big and well connected enough to maintain a chain of infection, the infectious diseases that emerged after the Neolithic Revolution would have quickly become endemic childhood afflictions. Anyone who had reached adulthood would have been exposed to these pathogens, survived and developed some level of immunity. Consequently, archaeologists who study the skeletons in prehistoric cemeteries across the world have noted that about 1,000 years after the adoption of settled farming the proportion of child and adolescent skeletons increased markedly.40

Cheddar Man

The oldest complete human skeleton found in Britain was uncovered in 1903 by two workmen digging a drainage trench in a cave in Cheddar Gorge, not far from where I grew up in south-west England. Since then this 9,000-year-old specimen has become famous, being named ‘Cheddar Man’ and put on display at the Natural History Museum in London. It belonged to one of the first permanent inhabitants of the British Isles. During the last Ice Age, continental Europe and what is now southern England were connected by a land bridge. This extremity of north-western Eurasia was too cold to inhabit on a permanent basis, but bands of nomadic hunter-gatherers would visit in the summer in search of food.41 Then, about 12,000 years ago, increasing temperatures made the region fit for year-round habitation and a couple of millennia later rising sea levels created Great Britain, the ninth-largest island in the world.

We know from archaeological sites in the British Isles that Cheddar Man and his kin were highly skilled hunters who carved antlers to make harpoons for fishing, used bows and arrows, and kept dogs to assist with hunting and protect them from predators. About five years ago, researchers from the Natural History Museum and University College London managed to extract and analyse Cheddar Man’s DNA. The results revealed that he belonged to a genetically distinct group of people who migrated to Europe from the Middle East as the glaciers retreated. Scientists who study ancient DNA refer to this population group as Western Hunter-gatherers.42 Their remains have been found in what is now Spain, Luxembourg and Hungary, indicating that they travelled across much of the continent. The study also managed to determine Cheddar Man’s physical appearance. As it turns out, the first Briton looked about as far as one can imagine from the stereotype of a fair-haired, pale-skinned ‘English Rose’. He had dark skin, curly black locks and blue-green eyes.43 David Lammy, a prominent Black Labour MP, responded to the news by tweeting: ‘I just wish I knew about you when I was growing up and people asked me where I was “really” from.’

This research challenged the widely held assumption that the British Isles has always been inhabited by white people. Before the advent of ancient DNA analysis, it made sense to assume that Homo sapiens had quickly evolved lighter skin as they spread northwards out of Africa into Europe about 40,000 years ago. Palaeolithic Europeans had no need for dark skin to protect them from the harsh African sun, whereas a lighter complexion would have allowed their bodies to absorb more sunlight and produce larger quantities of vitamin D. The fact that dark-skinned hunter-gatherers were able to live in the British Isles indicates that they could get sufficient vitamin D from other sources: their diet was extremely rich in fish and meat. It was only after the Neolithic Revolution, when early farmers survived on a much less nutritious diet, that lighter skin conferred a survival advantage.44

Far from being trailblazers, the people of northern Europe – and Britain in particular – were slow to adopt settled agriculture. Farming did not emerge there independently. Rather, it spread into the Aegean from Anatolia between 8,000 and 9,000 years ago, and then moved northwards up the Danube and westwards along the Mediterranean coast.45 Agriculture reached southern France between 7,700 and 7,800 years ago and Iberia shortly afterwards. There is evidence of cultivation in the Paris basin about 500 years later. It did not begin in the British Isles and northern Europe until about 6,000 years ago. A thousand years later, most of the continent was inhabited by farmers. Until recently it wasn’t clear how agriculture spread. Did Cheddar Man’s descendants see their neighbours growing crops and rearing animals and decide to copy them? Or were they murdered by early farming communities who wanted to cultivate the land they had roamed for thousands of years? Ancient DNA has resolved this mystery once and for all.

Ötzi the Iceman

In the summer of 1991, two German tourists walking in the Ötztal Alps close to the Austrian–Italian border made a grim discovery. Peeking out of the melting glacial ice was a human torso, its skin covered in tattoos. The freeze-dried corpse was so well preserved that the walkers assumed it belonged to an unfortunate fellow hiker who had lost their way in bad weather. But when the body was recovered, it became clear that it was very, very old. Ötzi the Iceman, as he became known, had died about 5,300 years ago.

Scientists have studied Ötzi in extraordinary detail over the past three decades.46 We know he died in his mid-forties after being hit in the shoulder with an arrow. He was wearing a coat made from sheepskin and goatskin. His last meal included einkorn wheat. And he was afflicted by various debilitating health problems: he suffered from Lyme disease; his clothes were infested with fleas; parasitic worm eggs were found in his intestines; and his hips, shoulders, knees and spine showed signs of significant wear. The state of Ötzi’s health, his clothes and diet all suggest that he was a farmer rather than a forager.

DNA confirmed that Ötzi did not belong to the dark-skinned, black-haired Western Hunter-gatherers such as Cheddar Man who dominated western Europe prior to the Neolithic Revolution. Rather, he was from another genetically distinct population that geneticists refer to as Neolithic European Farmers.47 They looked similar to the population that currently lives around the Mediterranean, with olive skin and dark hair. Ötzi’s ancestors separated from Western Hunter-gatherers around 43,000 years ago. Prior to the adoption of settled agriculture they lived in Anatolia. As farming spread northwards and westwards out of what is now modern Turkey around 8,000 to 9,000 years ago, the genetic make-up of Europe’s population changed. Western Hunter-gatherers such as Cheddar Man were to a large extent replaced by Neolithic European Farmers like Ötzi. This phenomenon was starkest in the British Isles: the DNA of human remains buried before the uptake of farming 6,000 years ago shows that the population were 100 per cent Western Hunter-gatherers. But after the adoption of agriculture, the newcomers account for between 70 per cent and 80 per cent of the DNA in skeletons.48

It isn’t entirely clear why Western Hunter-gatherers were so swiftly and decisively replaced, but we can try to piece together the clues. As settled agriculture can support a far larger population – perhaps including specialized warriors who do not need to be directly involved in food production – it’s plausible that Neolithic European Farmers conquered the continent and killed the majority of its indigenous people. Even though hunter-gatherers were considerably bigger and healthier, they would have had little chance against the much greater numbers of farmers. There is, however, nothing to suggest that the spread of agriculture was accompanied by the kind of massive violent conflict that would explain such a dramatic turnover in population.49 The archaeological record is so sparse that we can’t definitively say it didn’t happen, but studies of ancient DNA hint at another possibility.

If Neolithic European Farmers had swept across the continent in a blaze of violence, then we would expect that the invaders would have been mostly men. But analyses of DNA from people alive around this time demonstrate that roughly equal numbers of males and females migrated westwards.50 The fact the couples and probably whole families moved en masse to set up farms suggests that there was little or no resistance from Western Hunter-gatherers. It is inconceivable that the indigenous foragers would have allowed their land to be stolen and their way of life destroyed. So if farming wasn’t spread by conquest, how did it happen?

The most likely answer is that the farmers were unwittingly aided by pathogens that emerged after the Neolithic Revolution. Over the several millennia since the Neolithic Revolution began in the Fertile Crescent, pathogens would have jumped from domesticated animals to humans. Initially infectious diseases would have killed lots of early farmers, but over time they would have developed resistance to such diseases through both acquired and genetic immunity. In contrast, the hunter-gatherers that the Neolithic European Farmers encountered as they migrated westwards through Europe would have been almost defenceless against these viruses and bacteria. The scene was set for what the American historian Alfred Crosby refers to as a ‘virgin soil epidemic’.51

To get an idea of what might have unfolded when Europe’s hunter-gatherers first came into contact with new pathogens, we can look at what happened to previously uncontacted communities in the Amazon over the last century or so. Let’s consider the example of the 6,000 to 8,000-strong Cayapo tribe in South America, who accepted a single missionary in 1903. This contact precipitated the destruction of the tribe: by 1918 there were 500 survivors, by 1927 twenty-five, and by 1950 only two or three people who could trace their descent to the Cayapo.52 A more recent example comes from 1983, when Peruvian loggers kidnapped four young men from the isolated Nahua tribe and took them to the nearest town, where they introduced them to beer among other things. When the young men returned to the Amazon rainforest they were carrying influenza, whooping cough and other diseases. Despite receiving medical care, between half and two-thirds of the population quickly died.53 Decades later, the Nahua’s numbers had still not returned to the pre-contact level.

Western Hunter-gatherers would surely have been struck by similarly catastrophic outbreaks after their fleeting early interactions with Neolithic European Farmers. So, when farmers swept westwards across the continent between 9,000 and 6,000 years ago, they would have encountered a hunter-gatherer population already shattered by infectious diseases. With the arrival of settled agriculture, the population of Europe boomed as women had more children and the men exploited the land more productively than the foraging population. This can be seen in the increased number of artefacts found at archaeological sites as well as the type of pollen uncovered, which shows that woodland was being cleared and the area of land under cultivation was growing.54

Stonehenge was built by the olive-skinned, dark-haired descendants of Ötzi who had brought farming to the British Isles. But within a few hundred years of transporting and raising the massive stones into place, the Neolithic European Farmers were replaced by a second and final great wave of migration which came from the east and spread across Europe.55 The Amesbury Archer was one of these new immigrants. Found a couple of miles from Stonehenge in 2002 when builders were digging foundations for a new school, his grave contained more artefacts than any other burial in Britain up to this point. These included sixteen flint arrowheads, metalworking tools, three copper blades and a pair of gold hair ornaments – the first gold ever found in the British Isles. He was also buried next to bell-shaped drinking vessels, the latest pottery fashion that had spread northwards out of the Iberian Peninsula.56 Analysis of the oxygen isotope in his enamel demonstrates that he was a first-generation immigrant who grew up in or near modern-day Switzerland. In the first few centuries after the arrival of this new genetically distinct group in the British Isles ancestry proportions were variable, but by 2000 BCE the newcomers accounted for about 90 per cent of the DNA of ancient skeletons.57 In other words, the British Isles experienced an almost total population turnover in a matter of centuries.

Who were these new migrants, and what happened to the people they replaced?

The final Steppe

The grasslands of the Eurasian Steppe stretch about 8,000 kilometres from Hungary and Romania in the west to Mongolia and north-east China in the east. For thousands of years after the Neolithic Revolution, this vast region remained largely untouched by farming because there was too little rain to support agriculture and too few bodies of water to sustain herds of animals. Then, about 5,000 years ago, the western part of the Steppe – as far east as the Altai Mountains – exploded into life as a culturally and genetically distinct population, whom archaeologists refer to as Yamnaya and geneticists call Western Steppe Herders, took advantage of two monumental innovations. With the invention of the wheel, oxen could be hitched up to wagons and used to carry water a long way from the rivers. This made large tracts of the Steppe accessible to nomadic herders for the first time. And the domestication of horses allowed one person to control many more animals than was possible on foot, so the size of herds increased markedly.58

The main archaeological relics left by the Steppe Herders are graves marked by earthen mounds several metres tall, known as kurgans, that are dotted across the Steppe of Western Eurasia. These sometimes contained horses and wagons, underlining their importance to this community. They were also buried alongside cutting-edge bronze implements of various sorts. DNA analysis shows that the Steppe Herders were fair-skinned, light-haired and tall. Unlike the earlier inhabitants of Europe, many Steppe Herders were lactose-tolerant.59 But this didn’t stop people with Neolithic European Farmers ancestry consuming cheese once cows and other animals had been domesticated. In fact, recent research demonstrates that they consumed dairy products despite not having the gene for lactose-tolerance, but that their inability to absorb the nutrients was a major survival disadvantage during famines and epidemics.60

Until the emergence of ancient DNA analysis in the last couple of decades, the most accurate way to identify distinct prehistoric communities was by the pottery that they were buried with. In the late nineteenth century, archaeologists noted that something remarkable happened about 4,900 years ago: a new style of pottery distinguished by its cordlike patterns emerged, replacing a patchwork of localized styles across a massive area that ranged from the Rhine in the west to beyond the Volga in the east – adjacent to the Western Eurasian Steppe. Archaeologists had no idea how and why this pan-European Corded Ware culture emerged. But in the last few years, ancient DNA analysis has resolved the quandary.

The DNA in skeletons buried next to Corded Ware pottery overwhelmingly belonged to Steppe Herders. By dating the age of these skeletons, we know that between 4,800 and 4,900 years ago the Steppe Herders began to migrate across northern Europe and very quickly they more or less replaced the pre-existing farming communities.61 Archaeologists found it hard to understand how a small group of shepherds who roamed over a vast area on the edge of Europe were able to make such a marked demographic dent on an already densely populated farming community.62 They reasoned that, compared to the established population, the number of incomers would have simply been too small to make a noticeable difference. But the genetic evidence shows otherwise.

In contrast to the spread of Neolithic European Farmers a few millennia before, ancient DNA analysis suggests that the Steppe Herders may have used violence as they surged across the continent. Ninety per cent of the migrants were male, which indicates that the westward spread of Western Steppe Herders could have involved an invasion led by warriors with the aid of cutting-edge bronze weapons, horses and wagons.63 But while military superiority over the Stone Age farmers might have allowed invaders to conquer and rule northern Europe, it still doesn’t account for such a striking turnover of population in so short a period of time. David Reich compared the impact of Western Steppe Herders on European DNA to more recent historical invasions.64 It looks nothing like what happened when the Mughals and then the British conquered much of South Asia and then ruled the subcontinent for several centuries. The effects of these invasions on the region’s politics, economy, language and culture remain abundantly clear. But still they left almost no perceptible mark on the genome of modern India. Rather, the impact of the migration of Steppe Herders looks much more similar to the European colonialization of the Americas after 1492. In the decades after the Spanish arrived they managed to conquer vast and sophisticated empires, sometimes with just a few dozen men, as Old World pathogens raced ahead of them and literally decimated the Native American population.

Could diseases have helped a relatively small community of shepherds to replace a well-established farming society in northern Europe in the first half of the fifth millennium BCE? Although we don’t yet have a smoking gun, there is strong circumstantial evidence that indicates this might have been the case. The population in the region did not keep on growing inexorably after agriculture was adopted. In the north-west of the continent the initial period of growth occurred between around 6,000 and 5,500 years ago, but then the population crashed; by 5,000 years ago it was up to 60 per cent less than it had been at its height.65 It remained low for another half-millennium. In Britain the population continued to rear livestock, but many people seemed to have abandoned cereal cultivation and instead reverted to foraging.66 Interestingly, it was between 5,000 and 4,500 years ago – when the population was at its lowest point – that the Neolithic European Farmers went to all the trouble of building Stonehenge. Was the construction of this great monument an ultimately futile effort to appease their gods and arrest the decline of their community?

The Neolithic Black Death

About two decades ago, archaeologists managed to extract the DNA of about eighty people who had died within a short period and been buried together in Frälsegården, western Sweden, around 4,900 years ago.67 The remains belonged to farmers who lived in the northernmost parts of Europe. They lived in small settlements consisting of dispersed farmsteads, so it is remarkable to find a mass grave with that number of people. When the sample was analysed in a laboratory, it became clear that the ancestry of the people in the tomb was about half Neolithic European Farmers and half the pre-existing hunter-gatherer population. But their cause of death remained unknown.

The process of extracting ancient human DNA also picks up genetic material from microorganisms that were in the bloodstream at the time of death. Initially, researchers overlooked this vast amount of information. But in the last couple of years they have started to analyse the DNA of microbes found in the dental pulp of ancient teeth – which tend to be better preserved than bones because they are protected by enamel. This research is beginning to revolutionize our understanding of Neolithic plagues.

When scientists looked again at the DNA that had been collected from the ancient skeletons buried in the Frälsegården tomb they detected traces of Yersinia pestis – making this the oldest evidence of plague bacteria ever found.68 The researchers concluded that an epidemic must have swept through southern Sweden almost 5,000 years ago, killing large numbers of people including those buried in the mass grave. The significance of this discovery extends well beyond Scandinavia, however. Scientists have used similar methods to identify plague DNA in ancient but slightly younger skeletons across Eurasia, from modern-day Germany to Siberia.69 By comparing the genomes of these different strains of bacteria it’s possible to calculate how long ago they diverged from one another. It turns out that all the various samples of Yersinia pestis were related to a common ancestor that was circulating about 5,700 years ago.

It is highly likely that the sharp fall in the population that occurred in Britain and the rest of western Europe about 5,000 years ago was caused by a ‘Neolithic Black Death’. But this devastating epidemic differed from the fourteenth-century Black Death in one crucial respect. Yersinia pestis did not evolve into a flea-borne bubonic plague until the beginning of the first millennium BCE.70 Prior to that it would have been transmitted by sneezing and coughing and infected the lungs. According to the World Health Organization (WHO), pneumonic plague kills almost all infected people if it is left untreated, compared to between 30 and 60 per cent for bubonic plague. It was, however, easier to avoid inhaling plague bacteria than to get bitten by infected fleas which travelled on the black rats that were ubiquitous in medieval Europe.

Scientists now have a pretty good idea of where plague first emerged as a disease capable of infecting humans.71 Some of the earliest towns were founded about 6,000 years ago and are located between the modern cities of Kyiv and Odessa in Ukraine.72 Archaeologists have identified fifteen Cucuteni-Trypillia ‘mega-settlements’ of over one square kilometre – equivalent to about 200 football pitches. The largest was three times this size, making it slightly bigger than the City of London and a bit smaller than New York’s Central Park.73 These towns were home to as many as 15,000 inhabitants, who lived in wattle and daub houses built on stone foundations and arranged in concentric circles with a large gap in the middle.74 Archaeologists have speculated that this open space might have been used to host ceremonies, assemblies or farm animals.75

The unprecedented size of the Cucuteni-Trypillia mega-settlements was possible because of the remarkable fertility of the black soil in the region. The inhabitants fed themselves through a combination of small-scale crop agriculture, orchard cultivation and animal husbandry, complemented by hunting. This brought them into close proximity with both domesticated livestock and parasitic species. In terms of population densities and close contact with animals, the living conditions were unprecedented. They were, to borrow James Scott’s tongue-in-cheek label, multi-species resettlement camps par excellence. This, combined with their location at the meeting point of south-east Europe and the Eurasian Steppe and the dates they were inhabited, makes the mega-settlements a likely candidate for the location where plague first emerged as a disease capable of infecting humans.fn2

From Cucuteni-Trypillia mega-settlements of south-eastern Europe, the plague would have spread throughout Eurasia – even to remote locations like Scandinavia – via long-distance trade networks. After the adoption of settled agriculture, links emerged between far-flung populations as craftspeople produced more goods and the newly wealthy ruling elite had the resources to buy them. The most remarkable evidence of long-distance trade around this time is jewellery containing lapis lazuli that was mined in Badakhshan (in what is now north-eastern Afghanistan) and found 5,000 kilometres away, in a 5,500-year-old archaeological site in Egypt.76 Some scholars have argued that the increased connectivity between distant parts of the Old World amounted to nothing less than prehistoric globalization.77 These networks facilitated the spread of infectious diseases across the Eurasian land mass – just like air travel and tourism helped the spread of Covid-19 from Wuhan to the rest of the world.

Could the plague have been the cause of the population crash between 5,500 and 5,000 years ago? Did Yersinia pestis contribute to the decline of the first farming people who built Stonehenge? No trace of the ancient plague bacteria has ever been found in the British Isles, so we cannot say for sure. But we know that plague was present in other out-of-the-way parts of Europe, and that there was contact between people living on either side of the Channel.78 The fact that Britain was an island may have protected it from pathogens for a while, but its isolation ultimately made the early farming population more vulnerable to infectious diseases from the continent. So in 2300 BCE, when the Amesbury Archer and his shepherding mates arrived in Britain from the continent, they would have found a relatively empty land and limited resistance from the Neolithic European Farmers.

A continent of immigrants

The influx of the Steppe Herders in the third millennium BCE was the last great migration movement in Europe. Although various groups of immigrants have continued to enrich the gene pool in the intervening years, with the Steppe Herders’ arrival all the components of the modern European genome were present. People of European ancestry are a mixture of three genetically distinct population groups (plus, in some cases, trace amounts of other DNA).79 First, Western Hunter-gatherers, such as Cheddar Man, who had dark skin and hair and light eyes.80 Second, olive-skinned, dark-haired Neolithic European Farmers like Ötzi the Iceman who migrated into Europe from Anatolia approximately 9,000 years ago, bringing farming with them, and arriving in Britain three millennia later. And third, the Steppe Herders: tall, fair-haired, light-skinned shepherds who migrated westwards from the Eurasian Steppe about 5,000 years ago and adopted farming when they settled in Europe. The implications of this are momentous: contemporary Europeans are neither genetically ‘pure’ nor are they the region’s indigenous people. Even white Europeans are mongrel immigrants.81

The proportions of these three ancestral components vary within Europe and help to explain the physical variations between populations now living in different parts of the continent. Hunter-gatherers contribute a small amount of DNA to the genome of all modern Europeans. The Neolithic Farmers account for a large proportion of southern European genomes, including in Greece, Spain and Italy. Sardinia appears to have avoided the influx of Steppe Herders, with between 80 per cent and 90 per cent of Sardinian DNA deriving from Neolithic European Farmers.82 The population of the mountainous Basque region in north-east Spain and south-west France are also strongly related to the people who first introduced settled agriculture to Europe.83 Steppe Herder DNA is the largest source of ancestry in northern Europe, comprising about half of the genome of modern Norwegians and slightly less for other northern Europeans, including those from the British Isles.

The Steppe Herders that swept across Europe after the Neolithic Black Death are also the most likely source of Indo-European languages, which are now spoken by just under half of the world’s population.84 English, German, Latin and related languages, Greek, Russian, Farsi, Hindi and so on, all descend from one common ancestral language. At some point in the distant past, Proto-Indo-European must have been spoken by a relatively small population somewhere in Eurasia who then spread across Europe and South Asia, bringing their language with them. Then, over time, Proto-Indo-European diverged into distinct but related languages spoken by geographically separate populations.

For the past two and a half centuries, since the link between Indo-European languages was first noticed, academics have wondered about their original source. Recent ancient DNA discoveries have finally helped to clear this up. All Indo-European languages share similar vocabulary for words related to wagons, including axle pole, harness and wheel. This is very strong evidence that the population responsible for Proto-Indo-European must have migrated into Europe after wheeled vehicles started appearing in the archaeological record between 6,000 and 5,000 years ago.85 As the first great migration of Neolithic European Farmers from Anatolia into Western Eurasia began 9,000 years ago, it couldn’t have been the source of Indo-European languages.fn3 The westward migration of Steppe Herders, on the other hand, began 5,000 years ago and introduced the wheel and wagon into Europe. Their DNA is found in significant amounts among people who speak Indo-European languages – not just in Europe but also in Central and South Asia.86 This makes the Steppe Herders the most likely source of languages now spoken by several billion people.

It is remarkable to think that the impact of the migration of a small number of shepherds out of the Western Eurasian Steppe 5,000 years ago, which was most likely made possible by a devastating plague pandemic, can literally still be seen and heard today across the world.
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Ancient Plagues


‘Religion is the sigh of the oppressed creature, the heart of a heartless world, and the soul of soulless conditions.’

KARL MARX



As flies to wanton boys

Homer’s Iliad begins with a plague. The story is set towards the end of the Achaean army’s siege of Troy. In the opening lines, the Greek invaders raid a nearby town and take two beautiful Trojan maidens captive. Chryseis becomes the property of Agamemnon, the King of Mycenae and commander of the Achaean army, while Briseis is claimed by the great warrior Achilles. When Chryseis’ father – a priest – turns up at the Achaean camp to plead for her return, Agamemnon refuses the offer of a ransom and taunts him cruelly. Disconsolate, the father implores Apollo to punish the Greek king, and he responds by striding down from Mount Olympus to fire arrows of plague into the Greek encampment. After nine days of disease and death, Agamemnon concedes that Apollo must be appeased. Chryseis is returned to her father and the plague ceases, but in order to save face the king takes Briseis from Achilles. This sets off a devastating feud that plays out over the rest of the epic poem.

The account of the Trojan War that Homer describes in the Iliad had been retold and embellished for hundreds of years before being written down in the eighth century BCE, making it among the earliest works of Western literature. The fact that infectious diseases played such an important role in the narrative points to the devastating impact that epidemics had on society at this time. More than this, the Iliad provides an insight into how people living several thousand years ago comprehended the world. The Greek belief system was dominated by anthropomorphic deities who frequently interfered in the lives of mortal humans and epidemics were understood to be a tool of divine retribution wielded by Apollo. As Susan Sontag puts it: outbreaks of infectious disease were seen as ‘collective calamities, and judgments on a community’.1

A devastating outbreak of infectious disease also played a prominent role in one of the earliest efforts to write history, Thucydides’ account of the on-off twenty-seven-year war between Athens and Sparta in the second half of the fifth century BCE. His History of the Peloponnesian War describes how, when the Spartans attacked Attica in 430 BCE, the Athenians followed a defensive strategy devised by Pericles, the most prominent general and statesman of the day. The rural population of Attica abandoned the countryside to the invading force and retreated behind Athens’ city walls. This made sense from a military perspective: the Spartans had a superior army, so the Athenians wanted to avoid fighting them in battle. They would simply wait until the enemy lost patience and returned home, then use their naval dominance to win the war. From a public health perspective, however, this strategy was a disaster. With the influx of several hundred thousand people from the countryside, the population of Athens doubled or even quadrupled.2 The city became crowded and insanitary. It wasn’t long before a devastating outbreak of infectious disease struck, returning in several waves between 430 and 426 BCE.

The epidemic was interpreted by conservative Athenians, who were steeped in Homeric myth, as evidence that the gods – and Apollo specifically – favoured Sparta. Thucydides records in a matter-of-fact way that the Spartans had visited the Oracle of Delphi before waging war and were told that if they attacked Athens with all their might, Apollo would support them and they would win the conflict. An older prophecy, recalled by many Athenians, predicted that war with Sparta would be accompanied by a plague. Despite relaying his compatriots’ superstitions, Thucydides is much less willing than Homer to believe stories of meddling deities who communicated with mortal humans through oracles. This scepticism wasn’t unique to Thucydides but was part of an intellectual movement in fifth-century Athens that is sometimes referred to as the Greek Enlightenment. For example, his contemporary Hippocrates broke with the view that angry gods were responsible for disease outbreaks and instead argued that physicians should observe a patient’s symptoms, diagnose what is wrong with them and take an appropriate course of action. And of course Socrates was sentenced to death for impiety and corrupting the Athenian youth.

There is no conclusive evidence regarding the identity of the pathogen that devastated fifth-century BCE Athens. Efforts to recover bacteria or virus DNA from the remains of ancient humans have so far proved futile.3 Our best clue is Thucydides’ account of symptoms, which included a sore throat, heavy cough, diarrhoea, burning fever, painful rash, unquenchable thirst and insomnia. He was certainly well placed to describe the malady, having caught it and recovered. Researchers have even analysed Sophocles’ depiction of the epidemic that struck Thebes at the beginning of Oedipus Rex for clues – the play was written just after the Plague of Athens occurred, and it is assumed that the fictional outbreak was inspired by the real one. Based on the available sources, typhus and smallpox are seen as the most likely candidates.4

Thucydides claims that an ‘untold number’ of Athenians died from the plague. He describes how the ‘dead and dying lay on top of one another, and half-dead men tumbled in the streets’. Modern estimates suggest that around a quarter of the population perished – that is, somewhere in the region of 75,000 to 100,000 dead in just over three years.5 In the late 1990s, labourers constructing a new subway stop just outside the old city gates in preparation for the millennium Olympic Games made a grim discovery that appeared to confirm Thucydides’ description. The builders chanced upon a mass grave that dated to the exact years of the plague, and when archaeologists investigated further they noted that upper layers of corpses had been thrown in far more haphazardly than those at the bottom, pointing to ‘a sense of mounting panic in the city’.6 Crucially, the Spartans don’t appear to have been impacted at all by the epidemic because they remained a safe distance from Athens and retreated when they saw the funeral pyres burning. As a result, the plague undermined Athens’ capacity to fight against the Spartans and had a profound impact on the course and outcome of the Peloponnesian War.

Thucydides traces the origins of the conflict between Athens and Sparta to 479 BCE, when an alliance of Hellenic city states defeated an invading Persian army led by Xerxes. Landlocked Sparta had been the dominant political force in Hellenic civilization for over a century; but when the Greco–Persian war ended Sparta withdrew from involvement in Pan-Hellenic political life and the coastal city state of Athens became the leading power. The Delian League, a naval alliance of islands and coastal poleis, was formed to protect Greeks from another Persian attack, but it gradually became a tool of Athenian imperialism: in 454 BCE the league’s treasury was transferred from Delos to Athens and military contributions gave way to monetary tributes. City states that tried to secede from the Delian League had their walls torn down and were forced to remain in the alliance under much worse conditions. In Histories, Herodotus expresses his concern that Athens is turning into the kind of aggressive imperial power that it had helped to defeat in the Greco–Persian wars. Thucydides argues that Athens’ emerging superpower status in the Aegean made conflict with the erstwhile regional hegemon, Sparta, unavoidable: ‘it was the rise of Athens and the fear that this instilled in Sparta that made war inevitable’.

The two city states were remarkably different. In Athens, the middle decades of the fifth century BCE were a period of extraordinary cultural, intellectual and political flourishing that has few parallels in history. Many of the people and ideas that we associate with Ancient Greece come from this time. Socrates has had a massive influence on philosophy in his own right, but also through his student Plato, and Plato’s student Aristotle. Thucydides was born in Athens and Herodotus migrated there. The plays of Sophocles and several of his contemporaries are still performed today. Hippocrates is referred to as the father of Western medicine because he pioneered clinical observation and the systematic classification of diseases that form the basis of modern medicine. Athenian democracy thrived in these years. Almost every week, citizens would meet on the Pnyx – the hill next to the Acropolis – to discuss and vote on important political issues.fn1 Pericles was the most influential politician in the city state – so much so that the period is often referred to as the Age of Pericles. It was also a time of massive publicly funded construction projects, including the rebuilding of the temple dedicated to Athena on the Acropolis. The marble sculptures that once adorned its walls are now in the British Museum, but the Parthenon still looms over the Greek capital as a symbol of the flawed brilliance of fifth-century-BCE Athens.

Sparta – or Lacedaemon, as the Ancient Greeks referred to it – was very different. The Spartans had little or no interest in literature or the arts and did not leave written records, which is unsurprising when you consider that the etymology of ‘laconic’ is someone from Lacedaemon. Even Athenian writers who were sympathetic of Sparta describe it as a brutal, militarized, hierarchical society.7 Its citizens formed a warrior caste that prized toughness and devotion to the state above everything else. Weak male infants were left to die at the base of Mount Taygetus. At the age of seven Spartan boys entered the agōgē, a boarding establishment for military training, staying there until they were twenty. Adult men then served in the army for forty years. This system was necessary in order to violently subjugate the helots (state-owned serfs), who formed the majority of the population. Every year the Spartan rulers formally declared war on the helots, so their subjects could kill them without running the risk of divine punishment.

Thucydides argues that the Plague of Athens had a critical impact on the outcome of the Peloponnesian War. Referring to the outbreak, he notes: ‘Nothing did the Athenians so much harm as this, or so reduced their strength for war.’ Somewhere in the region of a quarter and one-third of the army died between 430 and 426 BCE, but the plague stunted Athens’ military power for decades because there were fewer boys to grow into adult soldiers and fewer women to give birth to boys.8 The plague killed Pericles in 429 BCE and Thucydides viewed this as a turning point. I am generally sceptical of the ‘Great Men’ school of history, but in this specific case Thucydides may have had a point. Pericles’ successors pursued a much more offensive and less successful strategy. This was most apparent in 415 BCE, when Athens sent a massive expeditionary force on a disastrous foray to attack the Spartan allies in Syracuse, Sicily – a move that was so catastrophic that it has been compared to Napoleon’s and Hitler’s invasions of Russia. The Athenians expected a quick victory but suffered a drawn-out, humiliating rout that destroyed their army and navy. This made Sparta’s eventual victory in 404 BCE inevitable.

The question of what would have happened if Athens had defeated Sparta and cemented its position as the dominant power in Hellas is one of the great ‘what ifs’ of ancient history. The Peloponnesian War was a clash between two very different states and societies: democratic, cosmopolitan, culturally and intellectually dynamic Athens on the one hand and conservative, inward-looking, militaristic, oligarchic Sparta on the other. The English historian Arnold J. Toynbee argues that defeat killed off the first iteration of Western civilization just as it was getting started.9 But the Spartans had expended so much effort winning the on-off twenty-seven-year war that they were in no position to consolidate their control over the other city states when it ended.

The next half-century was punctuated by sporadic warfare between competing city states until the middle of the 300s BCE, when Philip of Macedon – which is located at the very northern limits of Greek civilization – took advantage of this power vacuum to conquer most of the Hellenic world.fn2 The exploits of his son, Alexander the Great, were even more astonishing. He inherited his father’s throne at the age of twenty, in 336 BCE. Soon after, this ‘drunken juvenile thug’ – in the words of the British classicist Mary Beard – began a series of military campaigns which saw him first consolidate his rule over the Greek world and then attack the great Persians. When Alexander died at the age of thirty-two, he had managed to conquer all the land between Greece and what is now India, as well as Egypt. The vast empire was divided among his generals, who carved out their own Hellenistic dynasties from the spoils, including the Ptolemies in Egypt and the Seleucids, whose territory ranged from Asia Minor to what is now Afghanistan.

During the Golden Age of Athens, what was then the Roman Republic was a small city state in the Italian Peninsula. But it slowly expanded control over neighbouring areas and then kept on growing. By 220 BCE Rome controlled all of the Italian Peninsula. It conquered most of Greece in 146 BCE, and then the Hellenistic kingdoms. A much-reduced Seleucid Empire was swallowed by the Romans in 63 BCE; Cleopatra was the last Ptolemaic ruler of Egypt before it became a Roman province in 30 BCE. But Greek civilization lived on. As the Roman poet Horace points out, ‘conquered Greece took captive her conqueror’, by which he meant that the philhellenic Romans adopted Greek culture and their gods, including Apollo. In fact, one of the most famous Roman origin myths is Virgil’s Aeneid, which explicitly links Rome to the Ancient Greeks. Aeneas, who features elsewhere in Greek mythology, including the Iliad, is one of the few Trojans to survive the fall of Troy. He flees the Aegean and, after a fling with Dido in North Africa, settles down in western Italy to found the dynasty that eventually gives rise to Romulus and Remus. In reality, the influx of Greeks into Rome came much later. Studies of DNA extracted from ancient skeletons demonstrate that as the Roman Empire expanded, the vast majority of people living in the imperial capital were no longer of European ancestry. Rather, they were the descendants of vast numbers of slaves and citizens who had poured into the city from the prosperous eastern provinces in the last one and a half centuries BCE.10

By the turn of the millennium, about one-quarter of the world’s population lived in areas controlled by Rome.11 The Roman Empire covered the whole of the Mediterranean shoreline and much of the hinterland in three continents. The territory stretched from northern Britain, along the Rhine and Danube, all the way to the Euphrates in the east, skirting the Sahara in the south and reaching the Iberian Peninsula in the west. The Romans believed that the military victories that drove this remarkable territorial expansion were due to their collective piety, which brought them the favour of the gods. But within a few hundred years polytheistic paganism had disappeared, replaced by two monotheistic sects that emerged in the Middle East. Followers of these new religions were convinced that the growth in popularity was a logical consequence of the righteousness of their belief system. But, as we shall see, infectious diseases played a vital role in both the demise of the Greco-Roman gods and the rise of two new religions: Christianity and Islam.

What have the Romans ever done for us?

In a scene from Monty Python’s Life of Brian, the leader of the People’s Front of Judaea – played by John Cleese – tries to drum up support for an attack on the Romans by screaming that ‘they’ve taken everything we had’ and then posing the rhetorical question: ‘What have they ever given us in return?’ The literal-minded members of the PFJ respond by reeling off a list of improvements made by the Roman conquerors, to which their exasperated leader responds: ‘All right, but apart from the sanitation, the medicine, education, wine, public order, irrigation, roads, a fresh-water system and public health, what have the Romans ever done for us?’ To this question, someone in the audience pipes up with ‘Brought peace’.

This joke reflects the great admiration that many people, particularly in Europe and its colonial offshoots, have for the Romans – a sentiment famously expressed by the eighteenth-century English historian Edward Gibbon, who described the Roman Empire around this time as the ‘most happy and prosperous’ society in history. There is, however, something unsettling about a group of white, Oxford- and Cambridge-educated men extolling the virtues of colonialism, albeit for comedic effect. The implication – that Roman imperialism imposed a superior culture on the warring, uneducated and dirty people of the Middle East – echoes the common claim that the British Empire brought civilization (in the form of railways, the English language, capitalism, etc.) to the societies it conquered, and justifications for more recent neo-colonial interventions in the Middle East and Asia, such as the invasions of Iraq and Afghanistan.

And yet it’s undeniable that the century and a half after the crucifixion of Christ (and Brian) was a time of unprecedented stability and affluence, a period known as the pax Romana. The expansion of the empire ground to a halt. The half-million-strong army fought several wars on its borders – most notably against the great Parthian Empire based in Iran. It also had to put down some rebellions within the empire, including in Judaea, where the population rose up on several occasions. But by the standards of what went before and after, this was a remarkably calm period. It allowed the Mediterranean elites who dominated the upper echelons of imperial politics to focus on governing their vast territories. The state collected taxes across the empire that added up to a staggering 5 per cent of its total economic output.12 Among other things, this money was used to pay the army, provide free grain to several hundred thousand inhabitants of Rome, build infrastructure, and fund pagan temples and priests.

The Romans also managed to clear the Mediterranean of pirates who had terrorized traders and travellers for centuries. It was now possible to move in relative safety via the sea and a vast network of roads from one end of the empire to the other. This allowed merchants to take full advantage of the fact that the empire was a free-trade zone with a single currency and common legal system that ranged well beyond the limits of the present-day European Union. Silver mined in north-west Europe, wine and olive oil from the south, timber from southern Russia and northern Anatolia, dried fruits from Syria, marble from the Aegean coast and grain from North Africa and the Danube Valley were all transported across the empire.13

Trade networks extended across much of the known world. The thousands of exotic animals – including leopards, lions, elephants and rhinos – that were transported to provide brutal entertainment in the empire’s amphitheatres illustrate the close links with sub-Saharan Africa. At the very beginning of the first millennium CE there was a sufficiently large community of Roman traders in the southern Indian town of Muziris to support a temple dedicated to Augustus. Ptolemy’s Geography, which illustrates Roman knowledge of the world in the mid-second century CE, includes the Malay Peninsula and the South China Sea. In 166 CE, Chinese chroniclers report the arrival of Romans at the imperial court. This marked the first evidence of direct contact between the two great empires at either end of the Eurasian land mass, which between them controlled about two-thirds of the population of the Old World.14

The pax Romana was a time of unprecedented prosperity. The number of public buildings constructed across the empire, the dates of shipwrecks found in the Mediterranean, and information on wages and prices gleaned from papyrus documents preserved in the arid Egyptian climate all point to this.15 One study has analysed the amount of lead pollution in an ice core drilled in central Greenland. This is a good proxy for economic activity in the ancient world because it was mostly produced in the process of smelting lead ores to extract silver, which was used to make the Romans’ standard silver coin, the denarius.16 Lead pollution – which rose at times of peace and prosperity and fell during periods of economic and political instability – increased fourfold during the pax Romana.

At the same time, the Roman Empire became increasingly populous and urban. The population went from about 60 million to 75 million. Rome grew to a city of more than a million residents. The next metropolis to reach this size was London – and that wasn’t until almost two millennia later, at the beginning of the nineteenth century. A handful of other towns – including Antioch, Alexandria and Carthage – had several hundred thousand inhabitants and one in five people across the empire lived in urban areas.17

So far, so good: but what about Monty Python’s claim that the Romans brought fresh water, sanitation, public health and medicine to the areas they conquered? On the face of it, they have a point. The Romans piped water into their cities from surrounding areas via aqueducts. Some of these systems were over 100 kilometres long and parts are still visible today – most notably, the Pont du Gard near Nîmes in southern France. Rome itself was served by eleven aqueducts that transported over half a million cubic metres of water into the heart of the imperial capital every day – that is, about 500 litres per person.18 The aqueducts provided water for drinking, bathing and public fountains. Even now, the water in the Trevi Fountain is supplied by an aqueduct dating from the first century CE. The water supply made living in a city the size of Rome possible – a point Pliny the Elder understood when he wrote: ‘there is nothing to be found more worthy of our admiration throughout the whole universe’.

Regular bathing was, of course, an important part of life for Romans of all classes. Public baths were not just places to wash off dirt, but venues where people met and socialized. Rome had several hundred of them. The biggest, the Baths of Diocletian, could accommodate 3,000 people. They were constructed throughout the empire, from Bath in south-west England – yes, that’s where the city gets its name – to Hammam Essalihine in Algeria, where visitors can still soak in the 2,000-year-old baths. Roman cities also boasted magnificent public toilets, with tightly spaced seats for dozens of people to sit side by side. There was an extensive network of drains under the imperial capital. This included the Cloaca Maxima, which was, according to Pliny the Elder, high and wide enough to allow the passage of a wagon loaded with hay. This drain was even protected by its own goddess, Cloacina.

It might come as a surprise, therefore, that Roman towns and cities two millennia ago were filthy, stinking and disease-ridden. The Romans didn’t understand how pathogens made people unwell – not even Galen, the pre-eminent doctor in the empire.19 So despite the majestic civil engineering achievements, even the rudiments of public health were absent from Roman society. Today, for example, we know that washing our hands regularly, particularly after using the toilet and before touching food, is one of the most basic and effective ways to stop diseases spreading. But despite having plenty of flowing water, such personal hygiene measures simply weren’t part of the Romans’ routine. It was a similar story as far as community sanitation was concerned. Rome’s elaborate sewage system was built to drain standing water from low-lying areas rather than remove human waste. The American historian Ann Koloski-Ostrow paints a lucid picture of streets ‘cluttered with dung, vomit, pee, shit, garbage, filthy water, rotting vegetables, animal skins and guts, and other refuse from various shops that lined the sidewalks’.20

One and a half millennia after they were last used, Rome’s communal toilets look impressive – even if the lack of privacy might seem strange. Back then, though, you would have been well advised to stay away. These weren’t flush toilets that neatly whisked away human waste. In the summer especially, the smell would have been almost unbearable. Gases such as hydrogen sulphide or methane built up in the sewers and, when ignited by the heat or a naked flame, blasted fire and human waste out of the seat openings.fn3 Tersoria, the shared sponges on sticks that the Romans used to wipe their bottoms, were another oddity that highlighted the lack of basic hygiene.21

Many homes had private toilets, which were often located in the kitchen. The majority of loos weren’t connected to public sewers because, before the invention of the U-bend, rats and all sorts of other creatures would have run amok in people’s houses. One apocryphal tale from the Roman author Aelian describes how a giant octopus swam from the sea into the sewer and entered the house of a wealthy merchant in the Bay of Naples through the toilet, then proceeded to eat all the pickled fish in his pantry.22 Instead, most private toilets emptied into a cesspit located below the house. When loos were situated upstairs, human waste was carried to the basement by terracotta pipes that leaked at the joints.23 The contents of the cesspits were periodically removed and spread on fields or in gardens. This organic fertilizer increased the crop yield, but as it was not composted it also aided the spread of pathogens. Researchers who examined human faeces in areas before and after they were colonized by Romans for signs of microbes concluded that the introduction of toilets didn’t improve health.24

Even the lauded baths were more of a danger than a benefit to public health. In Rome’s bigger institutions thousands upon thousands of people soaked in the same water every day. Bathers didn’t use soap, preferring to cover themselves in olive oil and then scrape it off with an instrument called a strigil. Contemporary writers complain about the water being dirty and contaminated with human excrement. In other words, the Roman baths created an ideal environment for waterborne diseases to spread.

Given the problems with sanitation, it should come as no surprise that waterborne diarrhoeal diseases killed large numbers of people every year in Rome and other large cities. The American historian Kyle Harper looked at the dates on about 5,000 ancient Christian gravestones in Rome to find out at what time of year the city’s inhabitants died and at what age.25 Just as in modern Europe, there was a surge in mortality in the cold winter months, when respiratory diseases like flu kill the elderly. But Ancient Rome experienced a much more notable jump in deaths among children and young adults in the hot summer months, a pattern we do not see today. The spike is almost definitely the result of gastrointestinal bugs that enter the body via water or food contaminated with faeces. This happens more often in the summer because the bugs reproduce at a faster rate in warm weather. They disproportionately affected infants and new arrivals from the countryside who hadn’t yet developed immunity. Malaria also thrived in Rome and was probably the second-biggest killer. It was particularly prevalent in the autumn months, when the rains ended the dry, hot summer and the Pontine Marshes once again became an ideal breeding ground for mosquitoes.26

Although endemic pathogens killed large numbers of Romans, they also had a surprising benefit: diarrhoeal disease and malaria created what amounted to a protective force field around the imperial capital. Any Roman who had survived until adulthood would have acquired immunity but people who came from outside, including those who wanted to conquer the city, were at high risk of getting sick or dying if they stayed too long. Malaria prevented attacks on the imperial capital since at least the late third century BCE, when Hannibal managed to cross the Alps with 60,000 troops, 12,000 horses and 37 war elephants. The Carthaginian army routed the Romans on several occasions. It was malaria, which killed Hannibal’s wife, son and many of his soldiers, that brought the invasion to an end and saved Rome.27

But infectious diseases only worked in Rome’s favour for so long. The pax Romana produced conditions that were ideal for the emergence of epidemic infectious diseases. The growth of long-distance trade with sub-Saharan Africa, India and China increased the risk that Romans would come into contact with novel pathogens – and the well-connected, highly urbanized Roman Empire created a perfect breeding ground for fast-spreading new diseases. It was only a matter of time before an outbreak brought this unprecedented period of peace and prosperity to a sudden halt.

Germs are deadlier than Germans

In Ancient Greece, societies that didn’t follow classical Hellenic customs and speak Greek were referred to as Barbarians (βάρβαρος) because their unintelligible languages apparently sounded like ‘barbarbar’. In the Romans’ appropriation of all things Greek, they adopted the term to denote the supposedly less civilized groups living on and beyond the empire’s borders. It encompassed the various Germanic tribes to the north, Celts in Britain, the Huns in eastern Europe, the Arabs in the Middle East and the Berbers in North Africa. Barbarian invasions played a crucial role in the transformation of the Roman Empire, from the vast, integrated, prosperous and peaceful polity of the pax Romana into something very different and in many respects diminished.28

Until recently, infectious diseases were largely ignored in mainstream accounts of the decline or transformation of the Roman Empire. But in his recent book The Fate of Rome, Kyle Harper gathers a large amount of evidence to show that a series of pandemics caused immense damage and played a crucial role in weakening the Roman Empire, not just in absolute terms but also relative to the neighbouring ‘Barbarians’. This is because, although the term Barbarian is problematic as it lumps together an incredibly diverse set of communities into one indistinguishable and supposedly inferior mass, all these groups tended to have one thing in common: they lived in much less-populated and less-connected societies than the Romans. As a result, pandemics tended to cause far more devastation to the Romans than to Barbarian societies. The differential impact of infectious diseases is a key factor in the political dynamics of the Roman Empire from the mid-second century CE until the fall of Constantinople to the Ottomans in 1453.

The first pandemic to have a major impact on the Roman Empire was the Antonine Plague – named after the dynasty in power when the outbreak hit. It appeared in the south-east of the empire in 165 CE, which suggests that the pathogen arrived via the Indian Ocean and originated in southern Africa, India or China.29 The plague reached the city of Rome the following year, and then spread throughout the empire. As it moved inexorably towards the imperial capital, Galen fled, returning only when he was summoned by the joint emperors Marcus Aurelius and his adoptive brother, Lucius Verus, in 168 CE. Historians and epidemiologists have since tried to identify the pathogen from Galen’s description of the symptoms, which include a black rash that covered the whole body. The most likely candidate is smallpox. Galen’s discussion of the causes and cures of the disease reveals the poor state of Roman medicine. He believed that it was caused by an excess of the humour called black bile, and suggested treatments including mountain cows’ milk, dirt from Armenia, and boys’ urine.30

Most Romans understood this devastating outbreak of infectious disease as an act of divine anger. Six centuries earlier, the Greeks had blamed the Plague of Athens on Apollo’s displeasure at their warmongering. Similarly, the Romans believed that the Antonine Plague was a consequence of Apollo’s displeasure after legionaries campaigning in the east stole a statue of him from a temple in Seleucia – a Hellenistic outpost on the Tigris and former capital of the Seleucid Empire – and brought it back to Rome in 165. Evidence of Roman attempts to appease Apollo have been uncovered across the empire, from a pewter amulet found in London in 1989 that beseeches the gods to ‘send away the discordant clatter of raging plague’, to a statue of Apollo the ‘averter of evil’ erected in 165 in Hierapolis, modern-day Turkey.31

The Antonine Plague was devastating. Estimates for the total deaths vary widely, from 2 per cent to one-third of the empire’s population. Harper settles on 10 per cent – between 7 and 8 million people. Epidemics returned periodically over the next twenty-five years. This caused massive disruption to Roman society and brought the pax Romana to an abrupt end. The economy appears to have collapsed.32 In the province of Egypt the proportion of silver in coinage fell markedly in the 160s and then no coins were produced in Alexandria in the 170s. There were similar halts in provincial coin production in Palestine and Syria around this time. Traces of lead in Greenland ice demonstrate that silver-mining declined markedly almost immediately after the Antonine Plague and remained low for over 500 years.33

The mighty Roman army was severely weakened by the epidemic. Contemporary reports describe the plague raging among the troops in Aquileia, northern Italy, in 168 and then devastating the whole of the military in 172. Soldiers appear to have died at a rate between 50 to 100 per cent higher than the general population.34 Marcus Aurelius was forced to take the unusual step of recruiting slaves and gladiators into his army to make up the numbers.35 In contrast, the epidemic doesn’t appear to have had anywhere near the same impact on Germanic tribes in northern Europe – a result of their societies being much less densely populated and well connected. Barbarian armies took advantage of the opportunity afforded by the epidemic, invading deep into Roman territory, besieging Aquileia and almost reaching Athens.

The crisis that followed the Antonine Plague eventually subsided. While the empire would never again enjoy the swaggering confidence of the pax Romana, order was restored and Rome regained control of its vast territory. Then, in the middle of the third century, the Roman Empire was gripped by another epidemic that caused even more upheaval. The chronicles describe the outbreak as coming from Ethiopia and hitting Egypt in 249. It reached Rome in 251, wracked the whole empire, and lasted for fifteen years. Dionysius, Bishop of Alexandria, describes the plague as being so devastating that people would have been happy to lose only their first-born sons – as the Old Testament claims happened to the Egyptians during the time of Moses. Dionysius’ report from Alexandria, which is based on the number of people on the city’s grain dole, estimates that the population fell from about 500,000 to 190,000. Even accounting for exaggeration and people fleeing to the countryside, the scale of death was clearly enormous.36

Once again, the gods were invoked to stop the death and devastation. The Roman state minted coins that featured the image of ‘Apollo the Healer’. Unlike the Plague of Athens or the Antonine Plague, there was no Thucydides or Galen to document the symptoms. Instead, we have to rely on the surviving sermons of Cyprian, the Bishop of Carthage, who gave his name to the pandemic. On the basis of his description of high fever, vomiting, diarrhoea and sometimes bleeding from the ears, eyes, nose and mouth, Harper believes the epidemic was most likely caused by a viral haemorrhagic fever similar to Ebola. Even today, if patients are treated in modern medical facilities with the latest drugs, Ebola still kills half the people who contract it. Assuming this was the case, the Plague of Cyprian would have been a particularly gory and deadly pandemic – even by the standards of this book.

The pandemic caused the Roman frontiers to disintegrate: ‘germs were the first, invisible wave of attack in the great invasions’, according to Harper. Germanic tribes once more crossed the Danube. At the Battle of Abritus in 251 they killed the Emperor Decius and his son, as well as destroying his army. In the mid-250s, the defensive lines on the Rhine fell too. Looting raids pierced deep into Roman territory, reaching as far as the Iberian Peninsula, the Aegean, and in 260 the outskirts of Rome. The situation was equally perilous on the eastern frontier, where the much more aggressive Sasanians had taken over from the Parthians. The Sasanians attacked in the east specifically because they knew that the Roman army had been depleted by disease. They crossed the Euphrates in 252 and overran Syria and Asia Minor. In 260 they surrounded the Roman army and captured Emperor Valerian. Some historical accounts claim that Shapur I, the Persian leader, used his Roman counterpart as a living footstool, before flaying him and keeping the stuffed skin as a trophy.37

The Roman Empire also suffered from internal strife as one usurper after the other seized the imperial throne. In the 260s, the empire broke apart. In the west, Gaul, Germania, Britannia and, for a time, Hispania split off to form the Gallic Empire. A few years later the provinces in the Middle East and North Africa, as well as large parts of Asia Minor, came under the control of the Palmyrene Queen Zenobia. The political implosion was accompanied by an economic catastrophe. The Greenland ice core data shows that silver-mining and processing in Europe hit its lowest point for over 1,000 years in the middle of the third century.38 Rome’s monetary system collapsed. The ancient denominations, including denarii, were melted down and ceased to exist. The newer antoninianus continued in circulation but was repeatedly debased: it contained about two grams of silver per coin in the first half of the third century but by 270 this had fallen to almost zero.39

The Roman Empire managed to piece itself back together following what came to be known as the Crisis of the Third Century. From 268, emperors ensured the loyalty of the military by paying soldiers a gold bonus on accession and then every five years after that. The territories that had seceded were reconquered in the 270s. For the next century, the Roman Empire experienced a new era of political and economic stability, but it had changed indelibly. The walls built around Rome in the 270s reflect its newly felt vulnerability; they were the first major defences to be constructed in the city since the late fourth century BCE. The great imperial capital no longer felt it was unconquerable. But Rome was becoming less and less important to the empire. For the previous 500 years, Roman politics had been dominated by moneyed Mediterranean aristocracy. From this point onwards the vast majority of emperors were soldiers from the Danube frontier; over the next three and a half centuries, three-quarters of Roman emperors came from a region that accounted for 2 per cent of Roman territory. As the descendants of legionaries who had settled on the northern frontier centuries earlier, the new rulers identified as Romans. But they spent most of their time in the north and hardly ever visited Rome – so seldom, in fact, that the city ceased to be the empire’s administrative capital. The military rulers instead governed from Milan and Ravenna in northern Italy, or Nicomedia in what is now Turkey.40

Even though the Roman Empire managed to survive the Plague of Cyprian and the Crisis of the Third Century, the damage had been done. Rome plunged into a long, debilitating and transformational crisis. But the plague’s most lasting impact was not political. It was religious. The pandemic turned a tiny and obscure Jewish sect on the periphery of the empire into a major world religion, one that today has 2.3 billion adherents and accounts for almost a third of the world’s population.41

The resurrection of Christ

Christianity was virtually invisible for the first two centuries after Jesus’ death. The New Testament informs us that Christ had 120 followers on the morning of his ascension to heaven, and this reached 3,000 by the end of the day as the result of Peter’s preaching. But this exponential growth didn’t continue. Jews in Palestine failed to convert en masse to Christianity, and the Church instead turned to recruiting gentiles. By the beginning of the third century, there were perhaps 100,000 followers scattered across the empire.42 This amounts to about 0.15 per cent of the population, around the same as the proportion of Sikhs in the USA today and considerably lower than those in the UK (0.7 per cent).43

Despite the small numbers, Roman emperors brutally persecuted adherents to Christianity. The first, empire-wide attacks came during the reign of Marcus Aurelius (161–80). One of the most notorious incidents occurred in 177 at the Amphithéâtre des Trois-Gaules in present-day Lyons where, in front of a roaring crowd, the followers of the Jesus sect were stretched on the rack, cooked on a red-hot iron chair and ripped apart by lions. Persecution then eased off, but resumed once again in the middle of the third century. In 250, Emperor Decius decreed that everyone in the empire except Jews must make a sacrifice to the Roman gods in the presence of a magistrate.fn4 Those who completed the task were issued with a certificate. In Egypt they were made of papyrus and many examples have survived. This was an effective way of identifying believers in Jesus, as they were not allowed to worship other deities. Prominent members of the Christian community – including Pope Fabian – were then executed for not making an offering to the pagan gods. It wasn’t a coincidence that the two high points of repression coincided with the Antonine and Cyprianic Plagues. Pagans believed that the presence of a new religion was displeasing the Roman gods or driving them away, and therefore Christianity was responsible for the widespread death and disruption.44

The oppression of the Church did not have the desired effect, however. In the middle of the third century, Christianity suddenly appears to have become a mass phenomenon. Evidence of its growth can be found in Rome’s catacombs. Only a handful of Christian burial chambers there date from the late second and early third centuries, but the numbers rise massively in the third quarter of the third century.45 It is also apparent that Christian first names became increasingly popular in parts of the empire. For example, between 15 per cent and 20 per cent of the population of Egypt appear to have been Christian at around the start of the fourth century. In 312, Emperor Constantine converted to Christianity. Persecution ended and the Roman state began to support his new religion. For example, Sunday became the day of rest and public money was provided to build places of worship, including the Church of the Resurrection in Jerusalem and St Peter’s Basilica in Rome. Constantine’s successors continued to support Christianity and in 380 it became the official faith of the Roman Empire. At the same time, paganism suffered a startling collapse. Temple-building came to a halt in the mid-third century CE and the state no longer updated the register of temple personnel and property after 259.46 It was as if the Greco-Roman gods, who had played a dominant role in people’s lives across a vast region dating back to at least the time of Homer, simply packed up and left.

How do we explain the sudden transformation of Christianity from a marginal Jewish sect to a popular religion? The American sociologist Rodney Stark argues that infectious diseases are a crucial part of the story. The Christian faith skyrocketed because it provided a more appealing and assuring guide to life and death than paganism during the devastating pandemics that struck the Roman Empire in the second and third centuries CE. In fact, he goes as far as to say that if it wasn’t for the Antonine and Cyprianic Plagues, ‘Christianity might never have become so dominant a faith’.47

One major difference between the old and new faith was the issue of what happens when we die. Jesus promised everlasting life in paradise, whereas ‘pagans believed in an unattractive existence in the underworld’. Then there was the question of why pandemics occur: the Greco-Roman gods were capricious, angry, indifferent to human suffering and sometimes downright cruel. Remember, the Romans believed that Apollo conjured up a plague that killed 7 million people to punish the transgressions of a few light-fingered legionaries in the middle of the second century. In this belief system, the best way to save oneself from Apollo’s wrath was to try to deflect his anger by making a sacrifice or some other form of offering. In contrast, Jesus’ message that hardship brought redemption was much more reassuring in the face of the recurring devastation of plagues. It offered hope and meaning by explicitly promising a better life in the next world for those who were suffering on earth.

Christianity provided another more tangible benefit over paganism. Traditional Roman society was not uncharitable – in its heyday, the state doled out free wheat and later bread to 200,000 people in the imperial capital, for example – but their deities did not reward altruism. So when plagues were raging, people of means – including Galen – took flight, and those who remained tried to avoid contact with the sick. Observing the pagans, Bishop Dionysius of Alexandria noted: ‘their dearest they fled from, or cast them half dead into the road’. Christianity was different. Believers were expected to show their love for God through acts of kindness to each other. As a result, followers of Jesus tried to guarantee entry into heaven with good deeds in their earthly lives. Dionysius describes how Christians looked after the ill during the Plague of Cyprian: ‘Heedless of danger, they took charge of the sick, attending to their every need.’ Christians would have been able to reduce mortality by up to two-thirds just with basic nursing, such as providing food and water.48 The fact that so many more Christians survived, and that Christians managed to save pagans abandoned by their families, would have provided the best recruitment material any religion could ask for: miracles.

Gibbon argues that as the Christian Church grew, it weakened the empire from within by encouraging the brightest and bravest Romans to reject civic duty and instead dedicate their lives to God – ‘the last remains of military spirit were buried in the cloister’. Although this explanation for the decline of the Western Empire reflects his staunchly pro-Enlightenment, anti-Church standpoint, there does appear to be something in it. By the end of the fourth century, the total number of priests, monks and so on was half the size of the army, so Christianity was a considerable drain on manpower. And around this time it seems that the Roman state was struggling to find army recruits – for example, they had to lower the minimum height for entrants and enlist an increasing number of Barbarian units.49

At the beginning of the fifth century, when large numbers of Goths were pushed out of the Steppe by the Huns and then the Huns themselves surged westwards, the once-great empire was unable to withstand the pressure.50 In 410, the Gothic leader Alaric led a three-day-long sack of Rome – the first time this had happened in 800 years. Although malaria didn’t stop Alaric entering the great city, it did prevent him from basking in the glory of his achievement: the disease killed him soon afterwards.51 In the middle of the fifth century Attila the Hun rampaged across Roman territory. In 452 his army razed Aquileia. The whole of the Italian Peninsula was defenceless, but after his army was struck down by a devastating disease – most likely malaria – Attila was forced to retreat to the high and dry Hungarian Steppe. It is not clear why the defensive shield that repelled invading armies for centuries finally cracked, but in 476 Romulus Augustulus was deposed by Odoacer, a soldier who led a federation of Germanic tribes and became King of Italy. This is traditionally seen as the end of the Western Roman Empire.

Long after the Roman Empire ceased to exist in the west, it continued to thrive in the wealthy eastern provinces. Constantinople became the imperial capital in 324 and its population grew tenfold, from 30,000 to 300,000, in a matter of decades.52 By the mid-sixth century it had reached about half a million and was bigger than Rome. Just as in the old imperial capital, infectious diseases created a defensive force field around the new one. In 447, an earthquake destroyed Constantinople’s defences and left it exposed. The Huns closed in on the city but were sent packing by gastrointestinal bugs. According to one chronicler, ‘He who was skilful in shooting with the bow, sickness of the bowels overthrew him – the riders of the steed slumbered and slept and the cruel army was silenced.’53

Constantinople also became a nexus of commerce, finance and industry, brimming with people and goods from all over the known world. Egyptian grain that once had been earmarked for Rome was now redirected to the new capital. So many ships travelled between Alexandria and Constantinople that it was said that they created an artificial strip of dry land between the two great cities. In addition to food, the boats carried rats and fleas that brought another devastating, world-altering pandemic.

No god but God

Dante Alighieri’s Divine Comedy is the most famous literary representation of the Christian afterlife. In his journey through Hell, Purgatory and Heaven, Dante the Pilgrim comes across many of the characters that we have encountered in this chapter. He is guided through the Inferno by the Roman poet Virgil. In the First Circle of Hell we meet the great and the good of Greco-Roman civilization, who as pagans are not able to enter Heaven. In the Seventh Circle of Hell, which is reserved for murderers and tyrants, Attila the Hun and Alexander the Great are forced to stand up to their eyebrows in a river of boiling blood for the rest of eternity. Dante then climbs Mount Purgatory and ascends into Paradiso, where he meets a variety of virtuous Christians who have earned their place in Heaven through their good deeds on earth. Among these is Justinian, ruler of the Eastern Roman Empire from 527 to 565, who is portrayed as a defender of the Christian faith and the man who brought the city of Rome back under the control of the Roman Empire.

On the face of it, Dante’s positive depiction of Justinian seems justified. In Constantinople he carried out a massive building programme that included the Hagia Sophia, a masterpiece of early Christian architecture that still dominates central Istanbul today, albeit now as a mosque. In 532, Justinian agreed the ‘Perpetual Peace’ with his most dangerous enemy, the Persians. It lasted until 540, but this hiatus bought the Romans enough time to reconquer many of the empire’s former western provinces, which were controlled by Germanic invaders. His Byzantine army defeated the Vandals in North Africa in 533–4. They set their sights on the Ostrogoth-controlled Italian Peninsula, quickly seizing Sicily and Naples. They captured Rome in 536 and Ravenna in 540. In 552, the Byzantines took southern Spain from the Visigoths. As the provinces were absorbed back into the empire, its military and financial strength grew. For a time, it looked as though the renovatio imperii was going to succeed and the Romans would once again rule the whole of the Mediterranean world.

But after this initial flurry of victories, the natural world seemed to conspire to undermine Justinian’s efforts. Beginning in 536, several massive volcanic eruptions in Iceland spewed ash into the atmosphere. Eyewitnesses in Constantinople reported eighteen months of darkened skies and unseasonable weather. The following decade was the coldest of the previous 2,000 years, as the temperature fell by 1.5 to 2.5 degrees Celsius.54 In 541, a deadly infectious disease appeared in Pelusium, which sits at the eastern edge of the Nile Delta. From there it spread to Alexandria and then to Constantinople, where Justinian became ill but managed to survive. The first pandemic lasted until 544 and affected the whole Roman world and beyond. Recurrent waves ravaged Europe and Asia for the next two centuries.

Unlike the other devastating pandemics that had hit the Greco-Roman world in the previous 1,000 years, which can only be tentatively identified based on sketchy accounts, we can be pretty sure that the Plague of Justinian was bubonic plague. This has long been suspected based on eyewitness descriptions of symptoms, in particular the characteristic swollen and painful lymph nodes or ‘buboes’. But the diagnosis has recently been confirmed by traces of Yersinia pestis DNA in mid-sixth-century skeletons dug up in southern Germany, Cambridge in the British Isles, central and southern France and Valencia in Spain.55

The bacteria that caused the Plague of Justinian had genetically mutated sometime between the Bronze Age and the fifth century.56 This adaptation allowed Yersinia pestis to survive in fleas. In fact, it made the fleas feel especially hungry so they were more likely to sink their teeth – or more precisely their mouths – into someone or something. Consequently, the bacteria no longer had to be passed from person to person via infected droplets and could now be mainlined into the bloodstream when the insects bit. Fleas were transported by black rats, which first arrived in Europe from South East Asia in the second century BCE and became increasingly ubiquitous as a result of the Roman proclivity for moving and storing vast amounts of grain to feed the population.57 Within ten days or so the rat populations in an area would all die from plague, and then the fleas would move on to humans.58

From plague bacteria’s perspective, humans and black rats are second-rate hosts because of their tendency to die quickly after the pathogen enters their bodies. Some other species, most notably great gerbils and marmots, both of which live in mountainous areas of Central Asia, have partial resistance to Yersinia pestis. Their bodies provide an environment where the bacteria can reproduce without killing the host. This means that while plague epidemics quickly burned out in human and rat populations, the pathogens could survive for centuries or even millennia in gerbils and marmots, before once again spilling out into the rat and then human populations when conditions allowed.

William McNeill notes how nomadic people living on the Steppe ‘had mythic explanations to justify epidemiologically sound rules for dealing with the risk of bubonic infection from marmots’. This included taboos on trapping or touching the animals – although such measures were not always successful at stopping the spread of the plague. Ancient DNA analysis has identified a nomadic Hun who died from a strain of Yersinia pestis, similar to the one that caused the Plague of Justinian, in the Tian Shan Mountains of Central Asia in the second century BCE.59 (This does not seem to have led to a big outbreak, presumably because the Huns’ nomadic lifestyle meant that the disease killed them before they came into contact with others.)

When the climate got markedly colder in the 430s, gerbils and marmots were forced to venture beyond their traditional habitat in search of food. Sooner or later they would have come into contact with black rats and infected fleas jumped from one species to the other. Once this had happened it was inevitable that Yersinia pestis would spread throughout North Africa and Western Eurasia.60

The arrival of plague was a hammer blow to Justinian’s revitalized empire. The Byzantine writer Procopius, who witnessed the first wave of the epidemic, describes how ‘the whole human race came near to being annihilated’. He claims that 10,000 people died every day in Constantinople at its height. This might well have been an exaggeration, but the message is clear: the outbreak was devastating. The picture is confirmed by the other notable eyewitness, John of Ephesus, a Christian bishop who was in Alexandria when the plague first hit in 541 and then travelled overland through the Levant and Asia Minor to Constantinople. He observes that many settlements ‘were left totally without inhabitants’, with herds of farm animals turning feral and crops left to rot in the fields. John estimated that between 250,000 and 300,000 people died in Constantinople out of a total population of half a million.61

As the plague swept through Europe, the Eastern Roman Empire struggled to find enough men to join its army. This was in part a result of the depleted population, but also because the collapse of the tax base forced Justinian to cancel the gold bonus that had been paid regularly to ensure the loyalty of legionaries for the past 200 years. Before the plague, the total size of the Byzantine army was about 350,000 and it was not uncommon to send 25,000–30,000 soldiers on to the battlefield at one time. A few decades after the plague first struck, the army totalled 150,000 and had difficulty mustering 10,000 soldiers to fight.62 From the 560s onwards, the Eastern Roman Empire once again began to lose the western provinces, which it had only just regained, to Barbarian invaders. The Lombards reduced the areas under Roman control in Italy, Slavs and Avars pushed into the Balkans, Visigoths conquered the Roman province of Hispania and Berbers captured much of the countryside in North Africa.

The Greco-Romans, along with the Persians, had been the major powers in Western Eurasia since the Spartan-led Hellenic League successfully defeated Xerxes’ invasion more than 1,000 years earlier. Various iterations of these two great empires had fought each other on several occasions since then, but neither side had ever been capable of delivering a knockout blow.63 The start of the seventh century was a particularly violent time in their relationship. Initially, the Sasanians, who now controlled Persia, were successful against the plague-weakened Byzantines. They conquered Jerusalem in 614, along with much of the Middle East, and took the relic of the True Cross – that is, the cross that Jesus was supposedly crucified on – as a trophy; between 618 and 621 they gained Alexandria and the province of Egypt, which provided Constantinople with most of its grain. The Sasanians even besieged the imperial capital in 626 but failed to capture it. Then, in 627, the tide turned: the Sasanians were badly hit by an epidemic which is said to have killed half the population, including the emperor Sheroe (also known as Kavad II), who gave his name to the plague.64 In the next couple of years the Byzantines reclaimed Jerusalem and the cross, then reconquered Alexandria and the rest of Egypt.

As wave after wave of disease struck Eastern Romans and Persians, the two empires became ever weaker. All the while, the Prophet Muhammad looked on with interest from Medina.65 He saw in the wars between the Christian Eastern Romans and Zoroastrian Sasanians a reflection of his own struggle to spread a monotheistic faith among the polytheistic pagans of the Arabian Peninsula. The history of the Kaaba, the small cubic building located in Mecca, illustrates just how much Muhammad transformed the region. In pre-Islamic Arabia it contained a cosmopolitan roster of 360 deities, including a version of the goddess that Egyptians called Isis, the Greeks Aphrodite and Romans Venus; Jesus and the Virgin Mary; and Hubal, the Syrian god of the moon.66 By the time of his death in 632 Muhammad had succeeded in converting the region to Islam, uniting for the first time its disparate tribes, who continued to visit Kaaba in order to worship the one true God. But in the next couple of decades the reach of this new faith expanded far beyond his homeland.

In the 630s and 640s, Muslim Arab armies swept across the wealthy and densely populated Roman provinces in the Middle East and North Africa. The holy city of Jerusalem was captured in 637. Alexandria, the great centre of Greek culture, fell in 641. These territories would never be regained by the rulers in Constantinople, although they continued to control a much-reduced Byzantine Empire until 1453. The Arabs also expanded eastwards into Mesopotamia and Persia. By the early 650s the Sasanians were totally defeated and the Persian Empire ceased to exist. Within a few decades, the Rashidun Caliphate controlled an area that stretched from what is now Algeria to Pakistan, and the Black Sea to the Indian Ocean. Over the next 100 years, the Islamic Empire grew even more under the Umayyad Caliphate. Ibn Khaldun, the fourteenth-century Arab historian, believed the expansion was miraculous and it’s not hard to see why. But is there a more prosaic explanation?

Muhammad’s ideas were important in uniting the disparate peoples of the Arabian Peninsula. At a time when plague, as well as war and climate change, appear to have convinced many people that the end of the world was imminent, Islam’s key message – ‘worship the one God, for the Hour is at hand’ – would have surely been appealing.67 But religious doctrine cannot explain the explosive emergence of the Arabian Empire, because most inhabitants of the conquered Roman provinces and Sasanian territories didn’t immediately convert to Islam. For this reason, the British writer Tim Mackintosh-Smith describes the early caliphates as rising like a soufflé.68 Christian, Jewish and Zoroastrian communities were allowed to maintain their own traditions as long as they paid taxes and respected the political authority of the new conquerors. In fact, most subjects of the caliphate continued to follow Christianity and Zoroastrianism for several centuries.69 Syria-Palestine didn’t become Muslim majority until the twelfth century, and Egypt not until the fourteenth. In fact, large parts of the population in Upper Egypt, the mountains of the Levant and northern Mesopotamia remained Christian until well into the 1900s.70

The creation of the Arabian Empire was the result of a series of astonishing military victories against the plague-devastated Byzantines and Sasanians. In the south and west of the Arabian Peninsula many inhabitants – including Muhammad – lived in permanent settlements. But a large proportion of the population were nomadic Bedouins. On the origins of the word ‘Arab’, Mackintosh-Smith points out that ‘for more of known history than not, the word has tended to mean tribal groups who live beyond the reach of settled society … it is certainly what they were during most of the second AD millennium’.71 Consequently, the region was much less prone to a disease that was spread by flea-carrying rats, and the Roman and Persian Empires were weakened not only in absolute terms but also relative to the recently Muslim and united Arabs.

When the Muslim armies operated in the newly conquered areas they began to suffer terribly from outbreaks of the plague too. The first major outbreak to hit the Arab Empire was the Plague of Amwas in 638–9, which killed large numbers of people in Syria – both the invaders and the local population. The subsequent disruption contributed to the decline of the Rashidun Caliphate and, after a decade of infighting, the rise of the Umayyad dynasty in 661. But the Arab commanders learned that when an epidemic struck it was safest to remove their troops from the city to isolated highland or desert locations until the danger had passed. Similarly, the Umayyad Caliphs would retreat to the desert palaces and live like Bedouins during plague season.72

The spread of Arab Muslim armies throughout much of the Old World was extraordinary. Less than 100 years after Muhammad’s death, the Umayyad Caliphate presided over an empire that reached from the Atlantic to northern India and China’s western border. It controlled the vast territories that Alexander the Great had conquered in Asia – without the alcohol and brutal violence – as well as more than half of the Roman Empire. This is the point in time when a large part of the Old World took its modern form. Although the Muslim rulers in Spain were finally defeated in 1492, the new civilization that came into being in the seventh and eighth centuries has survived in some form until the present day. Without the lethal effects of Yersinia pestis, it is almost impossible to imagine Islam blossoming from a small sect in the Hijaz into a major religion practised by almost a quarter of the world’s population, or that Arabic would have gone from being the language of a few desert tribes to one that is now spoken by almost half a billion people across North Africa and the Middle East.73

The Arab armies’ expansion played an important role in forging the modern world beyond the areas they conquered. Since the days of the pax Romana, the Mediterranean had been the main route along which people, goods, ideas and germs flowed from the much more advanced east to north-western Europe. With the devastation of the Eastern Roman Empire, this artery was severed. The renowned Belgian historian Henri Pirenne famously argued that without Muhammad, Charlemagne would be inconceivable.74 The political vacuum in north-western Europe ultimately led to the emergence of a new order that was dominated by a patchwork of small kingdoms, feudal lords and thriving city states but was at the same time unified by its Christian identity, in opposition to its Muslim neighbours to the south and east.75
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Medieval Plagues


‘Then the plague struck. And it devastated Europe. But in spite of the havoc it wrought, it did a service to the West. It guaranteed that in the generations after 1348 Europe would not simply continue the pattern of society and culture of the thirteenth century.’

DAVID HERLIHY



Silence in heaven

Ingmar Bergman’s The Seventh Seal (1957) tells the story of a knight and his squire who return home to Sweden after ten years’ fighting in the Holy Land to find their country devastated by the Black Death. At the beginning of the movie, in one of the most iconic images in film history, the protagonist is confronted by the black-hooded, white-faced personification of Death who has come for him. But Antonius Block isn’t ready to die, so in order to forestall the inevitable he challenges his assailant to a game of chess. Death accepts and the game continues at various locations during Block’s eventful journey through the plague-ravaged countryside to his castle.

Over the next ninety minutes, the audience witness one shocking scene after another: in a church, Block tries to confess his innermost secrets, including the chess move that will save his life, but after talking for some time he realizes that it is not a priest but Death on the other side of the screen; a young woman accused of having sex with the devil is burned at the stake; a wretched procession of masochistic flagellants pass by, shrieking as they are whipped; and the preacher who a decade earlier had exhorted Block to join the crusade is caught robbing corpses and threatening to rape a young mute woman. Eventually Death wins the game of chess and announces that when he next meets Block, it will be for the last time. The knight manages to reach his castle. As he eats, his wife reads the passage from the Book of Revelation that gives the film its name: ‘When He broke open the seventh seal, there was silence in heaven for about half an hour.’ Then Death interrupts and leads them away.

There are plenty of historical inaccuracies in The Seventh Seal, and it is as much a meditation on Bergman’s own loss of faith as anything else. Nevertheless, the film lucidly captures some key features of the Black Death, such as the breakdown of social norms and the ever-present threat posed by the plague – which Block’s chess match not so subtly alludes to. It is not a coincidence that the film was made in the 1950s, a decade that was haunted by the devastation of the Second World War and the Holocaust, as well as the widespread fear that the Cold War would descend into a nuclear apocalypse. For Bergman, the outbreak of plague that hit Europe in the middle of the fourteenth century provided an obvious metaphor for the climate of existential angst and foreboding he was living through. Others made this link too. The American historian Barbara Tuchman not only describes the 1300s as a ‘violent, tormented, bewildered, suffering and disintegrating age’ in which there was ‘no sense of an assured future’, she also argues that it was a ‘distant mirror’ to our own troubled times.1

Despite the parallels between the fourteenth century and the present, there are – to state the obvious – massive differences. Following the decline of the Roman Empire in western Europe, a feudal society emerged in which lords and knights ruled over the countryside from their castles. This system discouraged technological innovation, so there had been little or no improvement in living standards since Roman times for the masses who toiled away in the fields. The Catholic Church not only taught followers to unquestionably accept its doctrine but brutally punished anyone who stepped out of line. And in the minds of medieval Europeans, the beating heart of Christian civilization was still very much to the south and east, in Constantinople and – in the popular imagination at least – Jerusalem. When various popes urged Christians to take up arms and reconquer the Holy Land, tens of thousands of men, women and children responded enthusiastically.

To people living in the early 1300s, it would have seemed as if society was going to carry on very much like this until the end of time.2 But if we fast-forward 700 years, politically, socially and economically, Europe is incomparably different. Stagnant feudalism has been replaced by a capitalist system that is characterized by the incessant search for profits and seemingly inexorable growth. The vast majority of people now live in towns and cities. In much of the region, the power of the Catholic Church has waned in the face of challenges from Protestantism and more recently secularism. The permanent loss not just of Jerusalem but also of Constantinople and most of what used to be the Eastern Roman Empire, coupled with the colonization of the Americas and the status of the USA as the leader of the Western world, has seen the soul of Europe shift evermore northwards and westwards.

How do we account for the decline of medieval Europe and the emergence of the modern world? The Black Death played a crucial role, triggering a series of events that – over several centuries – resulted in this great transformation. The Great Pestilence was, as one historian put it, ‘the great watershed in medieval history’ which ensured that ‘the Middle Ages would be the middle, not the final, phase in western development’.3

Winter is coming

The period between about 1000 and 1300 is referred to as the High Middle Ages by historians and the Medieval Warm Period by meteorologists. The longer and warmer summers increased agricultural yields and the population boomed. Feudal societies absorbed the growing population, but they achieved this by bringing more land under cultivation rather than increasing agricultural productivity. Forests were felled. Marshland was drained. People moved into uplands that had previously not been suitable for farming. Lords colonized new regions on the edge of the continent: for example, Germanic Junkers pushed eastwards across the Elbe and Polish Szlachta expanded into the Eurasian Steppe in what is now Ukraine. As the general population grew, so did towns and cities. Urban artisans and merchants organized themselves into guilds that satisfied growing demand from feudal lords for weapons and luxury goods, especially textiles. It was in this period that many of the great Gothic cathedrals were built – Notre-Dame, for example, was started in 1163. The oldest university in Europe was founded in Bologna in 1088. Universities emerged in Oxford and Paris around this time too. But because agriculture hadn’t become more productive, the urban population increased in absolute numbers but it didn’t grow as a proportion of the total population.

Then, at the end of the thirteenth century, the world entered the so-called Little Ice Age. This started with a volcanic eruption on the island of Lombok in what is now Indonesia, the most powerful explosion for 7,000 years.4 The vast amounts of ash pumped into the atmosphere blocked out the sun. Summers became cooler and shorter, and winters longer and harsher; 1315 appears to have been a particularly bad year. It rained almost constantly throughout the summer. Crops rotted in the ground. Harvests failed. When Edward II stopped at St Albans on 10 August, he was unable to find bread to feed his entourage. According to one chronicler, the grape harvest was so poor that ‘there was no wine in the whole kingdom of France’.5 Another noted that the poor ate dogs, cats, bird droppings and even their own children.6 The so-called Great Famine continued until 1317 and killed about a tenth of the population of north-west Europe.7 Over the next few decades, the climate became colder and the harvest failed on several more occasions.

For two centuries after the Plague of Justinian (541–9), Yersinia pestis caused repeated epidemics in Europe, the Middle East and North Africa. Then there is no record of a plague outbreak for more than 500 years.8 The bacteria hadn’t disappeared entirely. They continued to survive among gerbils and marmots in mountainous regions in Central Asia. When the climate changed, these wild rodents emerged from their isolated habitats once again, and the stage was set for the first major outbreak of plague in half a millennium.9

The spread of plague across the Eurasian land mass was aided by favourable geopolitical conditions. By the thirteenth century, Genghis Khan and his heirs had built one of the largest empires in history. It covered not just China but also most of Central Asia and what is now Russia, Iran and Iraq. The pathogen’s journey across the Eurasian land mass was assisted by the stability that the Mongols brought to the continent. During the so-called pax Mongolica, the Far East was linked to the Black Sea by a network of relatively safe and well-maintained routes that made up the Silk Road. It was around this time that Marco Polo set off from Venice for Xanadu, hoping to develop trading links and convert Kublai Khan, Genghis’s grandson, to Christianity. Polo would have shared the roads with all sorts of other travellers, including messengers capable of covering 160 kilometres a day, slow-moving caravans transporting their wares, and armies marching back and forth.10

The earliest genetic evidence of fourteenth-century plague comes from Yersinia pestis bacteria in the teeth of seven individuals who died in the late 1330s in Kyrgyzstan, Central Asia.11 Surviving historical accounts show that China was hit by a series of epidemics in 1331–4, 1344–6, and then throughout the 1350s.12 According to imperial records, these were devastating. An outbreak in the north-east province of Hebei in 1331 is reported to have killed 90 per cent of its inhabitants. The Chinese population collapsed, falling from about 125 million at the beginning of the fourteenth century to 65 million at the end – although war and floods also contributed to the death toll.13 We cannot be sure which pathogen caused these epidemics because official accounts do not describe the symptoms, but both the timing and high mortality point to Yersinia pestis. William McNeill suggests that the plague was a key factor in the political instability that struck China in the mid-fourteenth century. This culminated in the fall of the Great Yuan – Genghis Khan’s descendants – and the emergence of the Ming dynasty, which seized control in 1368.

In the 1340s, Yersinia pestis made its way along the Silk Road to Europe.14 The plague is believed to have re-entered the continent via Kaffa (now Feodosia), a trading station on the Black Sea that Genovese merchants had bought in the late thirteenth century from the khanate of the Golden Horde – part of the Mongol Empire that dominated the Western Eurasian Steppe. As the location of the region’s biggest slave market, where Genovese traders bought humans captured in the region north of the Black Sea and trafficked them to Europe, the Middle East and North Africa, Kaffa was one of the key links between Mongol territory and the Mediterranean, from where it spread. Supposedly, Italian merchants contracted plague in the autumn of 1346 when Mongol soldiers besieged Kaffa and catapulted the corpses of plague victims over the city walls. This story is apocryphal, but that hasn’t stopped some scholars identifying it as the first instance of biological warfare.15 When the winter ended the Genovese fled westwards on their ships and brought the plague with them. The Black Death reached Constantinople in the summer of 1347 and from there it was transported to all the great port cities of the Mediterranean, whence it spread throughout Europe, as well as the Middle East and North Africa.

In spring 1348, the plague devastated the Italian Peninsula. One of the most famous eyewitness accounts of the Black Death can be found in the introduction to Giovanni Boccaccio’s Decameron, the Florentine writer’s collection of 100 bawdy short tales told by ten well-to-do young women and men holed up in a rural villa to escape the pestilence. The raconteurs’ entertaining fortnight in the Tuscan countryside stands in stark contrast to the shocking scenes taking place within the walls of the crowded city they had escaped. Boccaccio describes how his home city was overcome by the stench of death, with people dropping dead in the streets and bodies left to rot in houses. To capture the scale of the tragedy, he describes over 100,000 inhabitants dying in a matter of weeks – more people than he imagined lived in Florence before the plague hit. Agnolo di Tura, a chronicler from nearby Siena, describes how he had to bury all five of his children with his own hands. Most of the deceased weren’t treated with such dignity. Another eyewitness in Florence wrote of throwing bodies into a mass grave, covering them with earth, adding more bodies and then earth, ‘as one makes lasagne with layers of pasta and cheese’.16

Not long afterwards, the Black Death reached Avignon in southern France, where the popes were exiled for most of the fourteenth century. Bodies were thrown into the River Rhône until huge new graveyards were dug and consecrated. On the advice of Guy de Chauliac, the papal physician, Clement VI retreated to his chamber, saw nobody, and spent all day and night between two great fires – no mean feat in the Provençal spring and summer.17 He survived because the flames inadvertently kept the rats at bay. By June, the Black Death had reached Paris, the Low Countries and England. From there it spread throughout northern Europe. It seemed like the world was coming to an end: a Franciscan monk in Kilkenny, Ireland, who died in the plague, left blank pages in his chronicle and a message in case ‘any child of Adam may escape this pestilence and continue the work thus commenced’.18 Below this, someone added the postscript dated 1349: ‘it seems that the author died here’.

Petrarch, Boccaccio’s friend and fellow Renaissance poet, remarked that the situation was so abysmal that future generations ‘will look upon our testimony as a fable’. But this isn’t the case. The devastation has been verified by scholars who have painstakingly combed through medieval censuses, tax records and manorial registers in order to estimate accurately how many people died. Their findings corroborate eyewitness accounts of widespread death. The Norwegian historian Ole Benedictow estimates that somewhere in the region of 60 per cent of the population of Europe – that is about 50 million out of 80 million people – died from the plague between 1346 and 1353.19 Analysis of an ice core drilled in the Swiss Alps reveals that lead pollution disappeared from the air in these years.20 No silver-mining occurred during the Black Death. The economy appears to have simply ground to a halt.

Most people seemed to blame the carnage going on around them in more or less the same way that the Ancient Greeks and Romans had done. The Black Death was widely understood to be a form of divine punishment, although it wasn’t clear what for.21 The medical faculty of the University of Paris, the most prestigious learning institution in Europe, argued that the devastation was the result of a malign conjunction of Saturn, Jupiter and Mars that occurred at 1 p.m. on 20 March 1345. This accorded with the idea that the plague was the will of God, as stars were believed to be the instruments through which His will became reality on earth. The misalignment of the planets was thought to have caused the release of noxious gases – possibly after an earthquake – which then rolled across the continent from the east. This understanding is apparent in the work of Shakespeare, who has Timon of Athens curse Alcibiades as he hands him some gold: ‘Be as a planetary plague, when Jove [Jupiter] / Will o’er some high-viced city hang his poison / In the sick air.’22 There was, however, an equally preposterous but much darker explanation for the source of the Black Death.

The blame game

In 1998, archaeologists in Erfurt, a small town in central Germany, discovered a haul of treasure weighing almost 30 kilos hidden in the wall of a cellar. It consisted of more than 3,000 silver coins, fourteen silver ingots, intricately decorated silver cups, and over 700 pieces of gold and silver jewellery. The most beautiful item is a gold wedding ring in the shape of a miniature Gothic tower with Mazel Tov inscribed in Hebrew on the roof. The trove also includes what has been described as the only surviving medieval cosmetic set, complete with ear cleaners, tweezers and a perfume bottle that has retained a discernible scent.

The Erfurt Treasure was found in the house where Kalman von Wiehe, a Jewish merchant, lived with his family in the middle of the fourteenth century. It is likely that he hid the valuables in his basement shortly before 21 March 1349, when the town’s Jewish quarter was attacked by an angry mob. Presumably, von Wiehe hoped to retrieve the valuables when things calmed down, but he was murdered alongside Erfurt’s entire Jewish community. His worldly possessions remained undiscovered for almost 650 years, by which time his descendants had been chased halfway across the world by violent oppressors and been victims of some of the most shameful events in human history.

The Erfurt massacre was far from an isolated incident. The orgy of violence began in northern Spain and southern France in the spring of 1348, ostensibly because the gentiles believed Jewish communities were the source of the Black Death. In the summer and autumn of 1348, several Jews in the French Alps confessed – albeit after being tortured on the rack – to causing the plague by poisoning wells.23 Similar rumours spread across the German-speaking world faster than the disease itself – and so did the attacks against Jewish communities. These conspiracy theories appear to have been widely accepted. The city council in Strasbourg wrote to nearby towns to ask whether the well-poisoning accusations were true. Of the nineteen responses that exist in Strasbourg’s municipal archives, just one professes scepticism.24 This appears to have been taken as a sign to proceed. On Valentine’s Day 1349 the city’s 2,000 Jews were forcibly marched through the town as baying crowds ripped their clothes off, hoping to find gold sewn into the lining, and were then burned to death.

Eyewitness accounts document a series of horrific attacks across the German-speaking world. The Jewish community in Mainz, perhaps the biggest and wealthiest in Europe, managed to repel the first attack and killed 200 assailants. But the next day the mob returned with reinforcements and annihilated all 3,000 of them. In Hansa towns in the north, Jews were walled up in their houses and left to starve. The Jewish community in Esslingen in the south-west decided to lock themselves in the synagogue and set it on fire rather than await their fate. As Philip Ziegler wryly notes, ‘it is a curious and somewhat humiliating reflection on human nature that the European, overwhelmed by what was probably the greatest natural calamity ever to strike his [sic] continent, reacted by seeking to rival the cruelty of nature in the hideousness of his own man-made atrocities’.25

In 1348, Pope Clement VI issued two papal bulls that pointed to fundamental flaws in the well-poisoning libel: Jews were dying in similar numbers to gentiles in continental Europe and the plague was also devastating England, which had expelled its Jewish community in 1290. The Patriarch condemned those taking part in attacks on Jews as ‘having been seduced by that liar, the devil’ and threatened them with excommunication. But his intervention had limited impact. The most powerful secular leader in Europe, Charles IV, the Holy Roman Emperor and King of Bohemia, encouraged the violence.fn1 He offered the Archbishop of Trier the property of those Jews in Alsace ‘who have already been or may still be killed’ and promised the Margrave of Brandenburg the best three houses in Nuremberg ‘when there is next a massacre of the Jews’.26 Local political elites took advantage of the situation too. In Cologne, Jewish property was split between the town council and archbishop, and the proceeds were used to beautify the cathedral and build a new town hall. In Augsburg, the man who opened the town gates to assailants from outside – the Bürgermeister, Heinrich Portner – was heavily indebted to Jewish moneylenders.27 After the massacre, there was no one left alive to collect the money owed.

By the time the violence petered out in 1351, there had been about 350 attacks on Europe’s Jews.28 Sixty large and 150 smaller communities were annihilated.29 Many Jews who managed to survive the double blow of plague and persecution fled to eastern Europe, a region that until then had an insubstantial Jewish population. Casimir the Great of Poland offered the migrants protection in his vast kingdom, which didn’t just cover modern-day Poland and Lithuania but also newly colonized lands in what is now Ukraine. Contemporary gossip suggests Casimir was well disposed to these refugees because his favourite mistress was a Jewish woman called Esterka. The truth is less romantic: that he was keen to benefit from the refugees’ supposed expertise in moneylending and long-distance trade.

The immigrants settled in shtetls, the market towns that grew up adjacent to the agricultural estates. Over the next few centuries, these provided a relatively safe environment in which Jewish cultural, intellectual and religious life flourished. Towards the end of the eighteenth century, the Polish-Lithuanian Commonwealth was devoured by the Romanov, Habsburg and Prussian Empires. About three-quarters of Polish-Lithuanian Jews now found themselves living in Russia. From the outset they faced discrimination and oppression – ‘pogrom’ is a Russian loan word. The metaphor of the Fiddler on the Roof – ‘trying to scratch out a pleasant simple tune without breaking his neck’ – is meant to evoke the precarious situation of Jewish communities in the Pale of Settlement. Sholem Aleichem, whose short stories formed the basis of the Broadway musical, and Marc Chagall, whose paintings inspired the title, are testament to the manner in which Jewish cultural life continued to flourish in the shtetls in the early twentieth century.

The return of the plague

If Europe had been hit by just one shattering outbreak of plague in the middle of the fourteenth century, European societies would have recovered and returned to normal within a few generations.30 Alas, the Black Death was anything but an aberration. The pestilence struck again and again over the next couple of centuries as Yersinia pestis was reimported into Europe from the mountains of Central Asia, where it continued to circulate in wild rodent populations.31 It was the recurrent nature of the plague that made it so destructive and ended up causing such profound social, political and economic change. A second outbreak in 1361 killed perhaps 20 per cent of the population, but among young people who hadn’t been alive a decade earlier – and therefore hadn’t developed immunity – the mortality rate was similar to that of the first epidemic.32 Petrarch lamented that the initial Black Death was ‘only the beginning of our mourning’. The plague returned every few years for the rest of the fourteenth and all of the fifteenth centuries. Epidemics became less frequent and widespread after 1500, but they continued to take a toll. Records from Italian cities give us a detailed picture of the damage. In 1629–30, plague killed one-third of Venice’s population, just less than half of Piacenza’s and almost two-thirds of Verona’s.33 Another epidemic in 1656–7 killed half of the inhabitants of Naples and Genoa. The demographic scar left by wave after wave of plague was deep and abiding. The population did not return to its 1300 level until the sixteenth century in Italy and France, the eighteenth century in England, and the nineteenth century in Egypt, which was at the time part of the Ottoman Empire.34

The Italian city states were the first communities to take action to protect themselves from the plague. Starting in the 1370s, all ships wanting to enter Venice had to wait on the nearby island of San Lazzaro until the health magistrates granted the crew permission to disembark. Over time, the waiting period became standardized at forty days – the word quarantine is derived from quaranta, the Italian for forty. The length was informed not by scientific observation but by its significance in the Bible.fn2 Despite this, forty days was effective because it was longer than it took for people to develop symptoms. The ships, people and goods were held in lazarettos or quarantine stations on islands away from the port city until the period of quarantine was completed. Venice built the first permanent lazaretto in the early fifteenth century. There were still occasional outbreaks, as noted above, but quarantine was deemed to be an effective public health intervention and it was adopted throughout western Europe.

The other major anti-contagion policy was to restrict overland movement using a cordon sanitaire. This began in an ad hoc fashion during the Black Death with vigilantes, motivated by fear and suspicion of outsiders, turning away strangers who wanted to enter their city, town or village. Eventually the strategy became regularized, rigorously applying the same logic behind quarantines to land borders. Parts of ‘Le Mur de la Peste’, a wall built during the Great Plague of Marseilles in 1720 to stop people moving between the city and the hinterland, are still visible. The most remarkable example of a cordon sanitaire was constructed on the eastern boundary of the Habsburg Empire, in order to stop the transportation of the disease overland from Ottoman-controlled territory – which was much closer to the marmots and gerbils of the Tian Shan mountains. It operated between 1710 and 1871 along a 1,600-kilometre military border that stretched from the Adriatic to the Transylvanian mountains. During times of high alert, people wanting to pass from east to west were required to stay for forty-eight days in quarantine facilities located at official border crossings. Anyone caught trying to avoid detention risked being sentenced to death by firing squad.35

The introduction of regulations such as quarantine and cordons sanitaires in late-medieval societies had significance well beyond public health, because they extended state power into areas of human life that had not previously been subject to political authority. Michel Foucault saw the shift in the focus of states from controlling territory to governing people’s bodies as a key feature of the modern world.36 (During the Covid-19 pandemic, lockdowns and other restrictions on movement were controversial precisely because they so starkly revealed the enormous power of the modern state over our lives.) In public health terms, the combined effort of quarantines and cordons sanitaires had an impact, however. The last major plague epidemics in western Europe were in the first half of the eighteenth century, killing 100,000 people in Marseilles and its surrounding areas in 1720–21 and 48,000 in Messina, Sicily in 1743.37

Regular plague outbreaks continued to afflict the Ottoman Empire until the mid-nineteenth century.38 But Yersinia pestis’ biggest impact on the Middle East occurred in the immediate aftermath of the Black Death.

The new barbarians

Accounts of the Ottomans’ final, successful assault on Constantinople in 1453 read like a scene from a swashbuckling action movie. Turkish cannon pounded the city walls. Besieging the capital was an army of 60,000, twice its population. The last Byzantine emperor, another Constantine, had only a few thousand Greek and Italian soldiers under his command but refused to surrender. Those who could not fight packed into the Hagia Sophia and prayed for the Virgin Mary to intercede and save Constantinople – as she is purported to have done in the eighth century when the Umayyad dynasty attacked. Eventually the guns smashed a hole in the ramparts and the besieging army surged through. Constantine and his entourage ran towards them, swords drawn, in a vain attempt to halt the tide. He was never seen again. After three days of plundering, Sultan Mehmed II rode into the new Ottoman capital astride a white horse.

In the previous chapter we saw how, over several centuries, pandemics weakened the Roman Empire and strengthened so-called Barbarian societies on the empire’s borders, where conditions were not so favourable to the spread of infectious diseases. By the Middle Ages, the former Barbarians – most notably the various Germanic tribes and the Arabs – lived in densely populated and well-connected polities of their own. Consequently, mortality rates from the Black Death were astonishingly uniform across the continent, and the medieval plague did not upend the power balance on the continent as it had done in antiquity – except in the south-east, which witnessed the remarkable rise of the Ottomans.39

Until the eleventh century, the much-diminished Eastern Roman Empire still ruled over Anatolia – what is now modern Turkey – and most of the Balkans from Constantinople. The imperial capital remained an enormous city, with a population of half a million. But over the next couple of hundred years all this changed as a result of the emergence of a formidable new enemy. The Turks were an ethnolinguistic group of nomadic animal herders that appear to have originated in the Steppe of Central Asia. They were pushed out of their traditional grazing lands by the Mongol expansion. The Turks converted to Islam in the second half of the 900s and under the Seljuk dynasty conquered vast swathes of the Middle East in the eleventh century – including much of Hellenized, Christian Asia Minor. This transformed the character of a region that for 2,000 years had been a wealthy, intellectually vibrant part of the Greco-Roman world.40

By the end of the thirteenth century, the Seljuk Sultanate had disintegrated into a patchwork of small Turkish principalities or beyliks. On the frontier with the Byzantine Empire in north-western Anatolia, groups of ghazis – highly skilled warriors on horseback – made a living by raiding their Christian neighbours, looting property and kidnapping humans to sell as slaves.41 This was how the Ottoman Empire began: as a nomadic band of ghazis under the leadership of Osman in the late thirteenth and early fourteenth centuries. Success in raiding the Byzantines brought prestige, followers and power, allowing the Ottomans to expand southwards and eastwards to bring the various beyliks of Anatolia under their control.

Little more than a century after Osman’s death in 1326, his dynasty had conquered vast swathes of south-east Europe, captured the imperial capital of Constantinople, and extinguished the last vestiges of the ancient Roman Empire. The expansion of the Ottoman Empire caused great unease in north-west Europe. Many suspected it was due to God’s interference. In 1498, when Albrecht Dürer created prints of the various scenes from the Book of Revelation, he styled two of the Four Horsemen of the Apocalypse – War and Plague – as Ottoman janissaries. Around the same time, both Erasmus and Martin Luther were proclaiming that the Turks had been sent by God to punish sinning Christians. But it’s not possible to understand the seemingly miraculous Ottoman expansion unless we consider the impact of the Black Death.

When Genovese traders carried Yersinia pestis from Kaffa to Constantinople in 1347, the Byzantine state was already weakened and vulnerable after two destructive wars of succession in the 1320s and 1340s. Anatolia was also affected by Black Death, particularly the densely populated and well connected cities along the coast. But the Ottomans were still nomads. Ibn Battuta, the North African explorer and scholar, travelled extensively across the Muslim world in the fourteenth century. He noted that Osman’s successor, Sultan Orhan, who led the Ottomans from about 1323 to 1362, ‘was always on the move, never staying in the same place for more than a few days’.42 This peripatetic lifestyle would have protected him and his followers from plague. Unlike people who lived in permanent villages and towns, nomads didn’t store large amounts of grain or accumulate big piles of food waste, both of which attracted rats. The nomadic Turkish would have suffered fewer plague casualties than their settled Turkish neighbours, the Byzantines and the Slavs in the Balkans.43

While the territory controlled by the Ottomans started to grow prior to the Black Death, the most important – and unlikely – conquests occurred afterwards. In 1354, the Ottomans seized the fortress of Gallipoli on the western side of the Dardanelles after it had been damaged by an earthquake. This marked the beginning of their expansion into Europe. In the 1360s they captured Adrianople, 240 kilometres west of Constantinople, which became their capital, Edirne. Within a couple of decades, the Ottomans had conquered much of the Balkans. These conquests reduced the size of the area ruled by the Eastern Roman emperor. For almost a century before the fall of Constantinople in 1453 it was an imperial capital without an empire, with the Byzantines controlling only a small territory around the city plus parts of the Peloponnese.

The final capitulation was hardly surprising, but it still caused dismay among Christians. As the Pope put it, the Ottomans had ‘plucked out one of the two eyes of Christendom’ – the other being Rome.44 Threatening to expand far into Europe’s heartlands, the Ottomans besieged Vienna in 1529, which began a century and a half of military tension. They attacked again in 1683 but were defeated by the combined forces of the Polish-Lithuanian Commonwealth and Habsburg-led Holy Roman Empire. By then, however, the emergence of the Ottomans had forever altered the character of Europe.

The Ottoman expansion didn’t just occur in Europe. In the early sixteenth century, they conquered much of the Middle East and North Africa – including Jerusalem, Damascus, Mecca and Medina – which had been ruled by the Mamluk Sultanate from their capital of Cairo. The Black Death once again aided the Turks’ southern and eastern expansion. Egypt, the Levant and Syria were repeatedly devastated by the plague, as they were densely populated and well connected to Asia. The disruption appears to have been even greater than in Europe: from 1347 to 1517, when Cairo fell to the Ottomans, there were twenty major outbreaks of plague in Egypt compared to seventeen in Europe.45 The loss of large numbers of peasants in the densely populated Nile Delta undermined the sultanate’s tax base. The Mamluk armies were particularly badly affected by the plague, as they didn’t recruit soldiers from North Africa and the Middle East but instead purchased them from Genovese slave traders. Having grown up in rural, isolated areas to the north of the Black Sea, Mamluks had lower levels of immunity and died in much larger numbers than the local population. Several outbreaks of plague in the late fifteenth and early sixteenth centuries are reported to have killed at least a third of Mamluk soldiers.46 When the Mamluk Sultanate was defeated in the 1510s, over a quarter of the population of Anatolia were nomadic, so the plague would have had much less of an impact on the Ottomans.47

As the Ottomans expanded they gave up the nomadic existence that had given them such an advantage and began to suffer the ill-effects of the plague like the rest of the population; this may be why they never replaced the Balkan population in the way they did in Anatolia.48 Some communities – most notably the Albanians and Bosnians – converted to Islam in large numbers, but the majority remained Christian. The consequences of this partial conversion of the region 500 years ago played out in the Yugoslavian Wars of the 1990s, when nationalist politicians attempted to carve the remnants of the relatively tolerant, diverse Ottoman Empire into religiously and/or ethnically homogeneous states. The Orthodox Christian Bosnian Serb Army committed acts of genocide against Muslim Bosnians, most notoriously when they murdered over 8,000 men and boys at Srebrenica. Another legacy is the Muslim-majority Albanian province of Kosovo’s ongoing struggle for independence from Serbia.

Without the plague, it is inconceivable that the Ottomans would have been able to quickly establish control over a vast territory that stretched from the Danube in the north to Yemen in the south, and from Algeria in the west to the Persian Gulf in the east. Their empire continued to be a major power in Europe, North Africa and the Middle East until the end of the First World War. Not only that, but their impact extended far beyond the areas they conquered: according to the American historian Alan Mikhail, the expansion of the Ottoman Empire disrupted trade routes with the Far East, and this compelled Spanish and Portuguese adventurers to seek out new ways to reach the Indies.49 It isn’t a coincidence that two decades after the Genovese trading colony of Kaffa fell to the Ottomans, Christopher Columbus – himself a Genovese sailor – reached North America. What is more, according to Mikhail the colonization of the Americas was a response to the realization that the Holy Land was irretrievably lost.

Although the plague-powered rise of the Muslim Ottomans had an enormous impact on Europe, the Black Death also transformed the continent from within by fundamentally changing the way in which people – particularly in the north – related to their God.

Morning Star of the Reformation

When more than half of your friends, family and neighbours die suddenly and painfully in quick succession, and the prospect of you dying imminently is very real, it is only natural to wonder about what happens after you pass away and, in a society that was overwhelmingly Christian, how best to guarantee your path into heaven. One of the most striking early manifestations of this new mood of religious introspection came from itinerant groups of flagellants who tramped across central Europe during the Black Death. When they arrived in a new town they’d head to the marketplace, strip to their waists and take out whips consisting of three or four leather thongs tipped with sharp metal spikes. After asking God to forgive their sins, they would beat their chests and backs while chanting penitential hymns. As Philip Ziegler points out, ‘each man tried to outdo his neighbour in pious suffering, literally whipping himself into a frenzy in which pain had no reality’. One eyewitness described how the spikes sometimes got stuck so deeply in the flesh that it took several attempts to yank them out.50

The flagellants were mostly laypeople who believed that the Black Death was God’s angry response to the depravity of medieval European society and that their dramatic acts of repentance would appease him. They claimed that their activities were authorized by God, often in the form of a letter dropped from heaven which was read out during their performances. The Church saw the flagellants as a threat to its authority because they challenged the idea that the clergy were needed to mediate between worshippers and God, and their activities undermined rituals such as confession and penance that were a key part of the Catholic faith. As the movement gained momentum, it attracted dissident clerics and became even more radical. Flagellants denounced the Church hierarchy, ridiculed its traditions, disrupted services and destroyed Church property; they were also blamed for inciting violence against Jews in the Rhineland.

By October 1349, Clement VI had seen enough. He issued a papal bull forbidding the public processions and threatening participants with excommunication. This was much more effective than the order that had attempted to put a stop to the vicious attacks on Europe’s Jewish communities, and the movement quickly fizzled out. The impulse that had led to the formation of these flagellants, however, wasn’t so easy to stamp out. The processions were an early and shockingly masochistic manifestation of a much broader, longer-lasting change in attitudes towards religion that occurred in the wake of the Black Death. Christianity had once replaced paganism because it provided a more appealing and assuring guide to life and death during the Antonine and Cyprianic Plagues. Now, as disease ravaged the population yet again, many people began to reject the teachings of the Catholic Church.

In medieval Europe, the Jesus sect was no longer an insurgent movement of principled, self-sacrificing martyrs. It had grown into an extremely wealthy, powerful organization and expected Christians to pay the tithe – 10 per cent of their income. So many people had left property to the Church when they died that by the Middle Ages it owned about a third of all cultivated land in western Europe.51 The papacy controlled a small state in central Italy, but the pontiff issued bulls that were supposed to be obeyed across the continent and had the power to declare war on behalf of Christendom. By the mid-fourteenth century, the Catholic Church had drifted a long way from the message of humility, compassion and faith preached by Jesus and his followers. This time round there was no upstart religion to offer an alternative to Christianity, as it had once done to paganism. Instead, the insurgency came from within the established faith.

During the Black Death and subsequent plague outbreaks, people looked to the Church for comfort. All too often, they didn’t find it. Many clergy simply fled; for example, about 20 per cent of parish priests in the English dioceses of York and Lincoln abandoned their posts rather than stay and tend to their flocks.52 Those who remained in their parishes to deliver the last rites to the dying masses were more likely to be exposed to Yersinia pestis and die. In many towns and villages there wasn’t anyone to lead the rituals that helped people to deal with loss. An eyewitness in Avignon bemoaned the fact that ‘No priest came to hear the confession of the dying, or to administer the sacraments to them.’53 Boccaccio lamented that the dead were no longer ‘honoured with tears, candles or mourners’.

Even before the Black Death, the power and wealth of the Church attracted people to the priesthood who were motivated by personal advancement rather than spiritual concerns. So many clergy perished that the Church had no choice but to loosen the entry requirements in order to replace them, resulting in an influx of inexperienced and, in many cases, even more unsuitable people into the priesthood.54 The portrayal of the clergy in the literature of the second half of the fourteenth century demonstrates how little they were respected. In Boccaccio’s Decameron, priests, monks, mendicant friars and even nuns are on the prowl for sex wherever they can find it. Chaucer’s Canterbury Tales satirizes English society, most of all the Church. It paints a picture of a lazy and greedy clergy, including a Monk who prefers to hunt on his fine horse rather than pray, and a Friar who has taken a vow of poverty but gleefully pockets money from destitute widows to fund his extravagant lifestyle.

While the Catholic Church failed to satisfy the spiritual needs of the population, it succeeded in making a profit off believers’ existential angst. From the 1350s, on papal orders, it promoted the sale of indulgences, pieces of paper which could be purchased to reduce the time that people spent in purgatory and therefore hasten their entry to heaven.55 If one believed Dante’s portrayal of Purgatorio, in which for example those people guilty of envy have their eyes sewn shut with iron wire, this must have seemed like a very good deal. But clearly many people were suspicious of the Church’s motivation. Chaucer’s Pardoner is the most venal of all his characters, despite the theme of his sermons being radix malorum est cupiditas, greed is the root of all evil. He tells his audiences that, thanks to the power given to him by the Pope, his fake relics – which include a sheep’s shoulder bone – will absolve them of all but the most heinous sins. After giving his spiel, the Pardoner then invites members of the congregation to come up and be absolved in exchange for cash. The Pardoner reminds the crowd that if anyone doesn’t take advantage of his generous offer, their neighbours will assume they are guilty of sins so terrible not even he can pardon them.

Faced with the failure of the Catholic Church to respond effectively to the trauma of the plague, people began to wonder about alternative means of salvation. There had been challenges to the authority and teachings of the Catholic Church before, but these ideas had failed to gain widespread support until the Black Death. John Wycliffe, a priest and theologian based at Oxford University, was born in the 1320s and became a leading light in the rebellion against religious orthodoxy and Church corruption in the second half of the fourteenth century. He took aim at the parish priests who had no time for preaching the gospel and comforting the needy, as well as the popes who claimed to be God’s representative on earth. Wycliffe criticized the Church for veering away from the word of the Bible. He argued that there was no justification in the scriptures for many of the ideas they promoted – such as attending Mass, repenting for one’s sins, praying to saints and buying indulgences. Wycliffe claimed that the clergy were not required to mediate laypeople’s relationship with God; rather, the Bible was the only reliable guide to how they should conduct themselves. People should study the Holy Book – in the vernacular if they didn’t speak Latin – and decide for themselves what God’s message was. Wycliffe played a prominent role in the first translation of the Bible from the Latin Vulgate into Middle English in 1382.

Wycliffe’s unorthodox opinions were condemned by the Church, of course, but he enjoyed the patronage of the English political elite, who saw him as a useful tool in their struggle with the Roman Church over power and money. Wycliffe’s energetic and effective preaching moved followers to spread the Bible’s message throughout England. His supporters became known as ‘Lollards’.56 Interestingly, the Parson is the only religious figure in The Canterbury Tales who is portrayed in a positive light, and he appears to be a Lollard. Chaucer describes him as ‘poor in wealth, perhaps, but rich in thought and holy works … who preached Christ’s gospel in the most faithful fashion’.

In 1415, three decades after Wycliffe’s death, the Council of Constance declared him a heretic. It decreed that copies of his writings be destroyed and his remains removed from consecrated ground. The latter order wasn’t carried out until 1428, when Wycliffe’s body was exhumed and burned. Many of his followers weren’t so lucky and were burned alive, including the Bohemian preacher Jan Hus at Constance. But the Catholic Church’s heavy-handed response didn’t suppress these proto-Protestant ideas. Wycliffe’s ashes were cast into the nearest stream, and as a seventeenth-century writer noted: ‘This brook conveyed them into the Avon; Avon to the Severn; Severn to the narrow seas; they into the main Ocean. And thus the ashes of Wycliffe were the emblem of his doctrine, which now is dispersed the world over.’57

We are taught that the Reformation began in 1517 when a young friar called Martin Luther nailed his Ninety-Five Theses to the church door in Wittenberg, central Germany, after being disgusted by Johann Tetzel’s aggressive marketing of indulgences. But this familiar story ignores the fact that Luther’s key arguments against the Catholic Church – not just about indulgences, but also the inadequacy and immorality of parish priests, the illegitimacy of the papacy and Church hierarchy, and the pre-eminence of the scriptures – had been raised by Wycliffe 150 years earlier in the wake of the Black Death. So why is Wycliffe only known as the ‘Morning Star of the Reformation’, whereas Luther is portrayed as its father, mother and midwife?

One factor was the new-found accessibility of heretical ideas. When Wycliffe was alive, scribes had to copy out manuscripts by hand in a laborious and expensive process, so reading was the preserve of a small, educated elite. Then, in the middle of the fifteenth century, Johannes Gutenberg invented the printing press. The increasing use of labour-saving devices was a direct response to the challenges created by the Black Death and subsequent outbreaks of the plague, because there were now so few workers that labour-intensive processes had become unviable.58 Printed pamphlets provided a relatively quick and cheap way of communicating with previously unimaginable numbers of people, allowing an obscure friar from a small German town to spread his anti-Church message to vast audiences across Europe. Luther’s tracts were accompanied by crude, satirical woodcut images, so that in an age of low literacy his ideas reached as wide an audience as possible.59 He was one of the bestselling authors of the sixteenth century. By 1521, 300,000 of his pamphlets and books had been printed and distributed;60 after thirty years the figure was 3.1 million.61 The impact of the printing press on the spread of Protestantism was so important that Luther is said to have referred to it as ‘God’s highest and most extreme act of grace’.62

The post-Black Death growth of universities also helped to promote a new intellectual spirit that laid the ground for the Reformation. Prior to 1348, higher education in Europe had been dominated by the great institutions in Paris and Bologna, where students from across the continent gathered to learn in Latin. The plague seems to have had a contradictory impact: at first it struck a major blow as so many experienced academics died and the pool of potential students was much reduced; but then wealthy benefactors, concerned about the plague’s impact on learning and the supply of educated priests, endowed universities across the continent.63

The Holy Roman Emperor Charles IV, who had done so much to encourage attacks on the Jews, expressed grave concern for ‘precious knowledge which the mad rage of pestilential death has stifled throughout the wide realms of the world’.64 He founded the University of Prague – now known as Charles University – in 1348, and issued imperial accreditation to five other institutions over the next five years. Prior to the Black Death there were no universities in Europe located east of the Rhine and north of the Alps. Five were founded in the wake of the epidemic, not just in Prague, but in Cracow in 1364, Vienna in 1365, Fünfkirchen (modern Pécs) in 1367 and Heidelberg in 1386. These are the oldest universities in what is now Poland, Austria, Hungary and Germany respectively. In the five years after the Black Death, three new colleges were established at Cambridge – Gonville & Caius, Trinity Hall and Corpus Christi – doubling the total number of colleges in the university.65 The charters of these new universities and colleges cite the ravages of the Black Death. Even King’s College, Cambridge, which dates to 1441, mentions the devastation of the previous century in its statutes.

New generations of theologians – as well as academics, lawyers and physicians – were educated alongside their compatriots in their home country rather than with a pan-European cohort in Paris or Bologna: Wycliffe studied at Oxford and became master of Balliol College; Hus was master of Charles University in Prague, where he had been a student; and Luther studied at the University of Erfurt (founded in 1379), then became professor of theology at the nearby University of Wittenberg (1501). These institutions provided an environment that allowed the national intelligentsia to develop an increasingly critical stance towards the Catholic Church.66

Many political leaders and populations, particularly in northern Europe, adopted the ideas of the Reformation and started to reject the authority of Rome.67 The expansion of Protestantism was an important factor in some of the most momentous conflicts of the sixteenth and seventeenth centuries, although many wars fought in the name of Protestantism were motivated by the prospect of wresting political and economic power from Rome as much as by doctrinal issues – at times more so. Henry VIII of England’s decision to break from the Catholic Church in the 1530s led to a century and a half of struggle that culminated in the Civil War (1642–51) and Glorious Revolution (1688). In German-speaking countries, the conflict between Protestant princes and the Catholic Habsburg Holy Roman emperors was responsible for the Thirty Years War (1618–48), in which up to 40 per cent of the population died from the combined impact of conflict, famine and disease in some parts of central Europe.68 The Peace of Westphalia, which determined that each prince could choose his state’s religion, not only ended the conflict but also shattered the Catholic Church’s supreme spiritual authority. As we will see in subsequent chapters, Protestants – specifically white Anglo-Saxon Protestants – escaping persecution in western Europe were the dominant force in Britain’s North American colonies and then the United States. Protestantism now accounts for 37 per cent of all Christians, and there are over 800 million Protestants in the world.69

The Reformation’s greatest impact was on the way that people in western Europe thought. Luther’s ultimate message, like Wycliffe’s, was that each person should read the Bible and come to their own conclusions. This shifted the focus away from mindlessly obeying the Church’s authoritative interpretation of Christianity and instead emphasized the critical faculties of the individual. Eventually, some people began to read the scriptures and reject them altogether. Instead, they tried to explain the world using reason and observation. In this sense, existential questioning triggered by the Black Death didn’t just lead to the rise of Protestantism but also paved the way for the emergence of secularism.

The Black Death and the spirit of capitalism

To understand the key features of the feudal system that dominated western Europe in the Middle Ages, we need look no further than G. R. R. Martin’s A Song of Ice and Fire novels – or, if you prefer, HBO’s adaptation, Game of Thrones. The occupant of the Iron Throne is only able to rule the Seven Kingdoms with the help and support of at least some of the other great houses of Westeros, each of which has its own castles and armies. The king or queen grants allied aristocratic clans control of vast chunks of land in exchange for ‘bending the knee’ – a gesture that demonstrates loyalty and a commitment to provide military service when there is a war. The great lords then give lesser houses – the Boltons or Freys, for example – the right to control smaller parcels of land, and in return they are expected to help with raising an army. As Martin put it, when asked about the social structure of Westeros by a fan in an online forum: ‘it is a feudal system. The lords have vassals, the vassals have vassals, and sometimes the vassals of the vassals have vassals, down to the guy who can raise five friends.’

At the very bottom of the pyramid are the serfs. They are largely invisible in Game of Thrones, unless they are being burned by dragons or slaughtered by zombies in the numerous battles that take place throughout the story. In a real-life feudal system, serfs account for the vast majority of the population and perform the most important function: food production. Serfs were bound in a reciprocal relationship with their feudal lord. They were granted the right to farm strips of land and graze animals on the commons, but in exchange they had to give the lords a share of their produce and spend some of their time working for nothing on the lord’s demesne. Serfs weren’t slaves. While not free to leave the lord’s estate as and when they pleased, these peasants couldn’t be sold.70

The standard of living for most people in Europe had barely changed since the days of the Roman Empire. The American historian Robert Brenner points out that the feudal system leads to economic stagnation because it isn’t in the interests of either feudal serfs or their lords to maximize profits.71

The serfs’ priority was to produce enough food to survive. As a result, they adopted a risk-averse subsistence strategy. Their strips of land were spread across different fields, reducing the danger that the whole harvest would be damaged. Similarly, they would cultivate a broad range of crops, so if one failed there would still be enough to eat. As serfs didn’t have to pay rent at market rates for their land, they were shielded from the pressures of competition. This is not to say that serfs weren’t involved in trade at all: if there was any surplus produce, they would sell or barter it. But they didn’t organize their farming in order to produce as much as possible and sell it on the market.

Serfs were the lords’ main source of income. Lords would sell surplus crops and spend the proceeds on strengthening their military capacity – for example, building castles, employing soldiers and buying weapons. This was their only rational strategy because they needed to keep the serfs in line and defend their own fief from would-be plunderers and conquerors. Lords would also spend surplus income on luxury goods that showed off their status and could be used to reward supporters and expand their following. It would have been incredibly risky to instead invest in technology that improved agricultural productivity. In a feudal society where other lords spent their money on armies and castles, a prosperous but poorly armed fief would have been a very tempting target indeed. To continue the Game of Thrones analogy, if the Snows had invested all their income in agricultural innovations they probably would have become wealthier in the short term, but in the medium term they wouldn’t have been able to defend the North against warmongering houses that had instead spent their money on maintaining castles, equipping soldiers and keeping their followers happy.

Even in the tenth and eleventh centuries, when great industrial and commercial cities sprang up in the Low Countries and northern Italy to satisfy demand for weapons and luxury goods from Europe’s lords, artisan producers and merchant intermediaries were never fully exposed to market competition, the sine qua non of capitalism. Artisans organized themselves into guilds that limited the number of people working in a particular sector, enforced standards and restricted output, so that prices remained stable. Similarly, merchants formed companies that lobbied lords, princes and kings for charters that gave them special trading privileges and therefore restricted competition. The role of guilds and corporations, alongside the stagnant productivity of agriculture, limited the size of towns and the non-agricultural labour force. Throughout the whole medieval period, there was no increase in the number of people working in non-agricultural jobs as a proportion of the total population in most parts of western Europe, and the number of people living in towns with more than 10,000 inhabitants grew from 10 to 12 per cent.72

How did Europe transform from a stagnant feudal system into the kind of dynamic capitalist society that Adam Smith described in The Wealth of Nations – one where individuals focused on maximizing profit, and the pursuit of economic self-interest led to sustained growth via the invisible hand of the market? According to the German sociologist Max Weber, the Reformation was responsible for this change in mindset. He argues that what he calls the Protestant ethic has an ‘elective affinity’ with the spirit of capitalism. For over 1,000 years, fervent Catholics had locked themselves away in monasteries. Devout Protestants instead applied this ascetic ideal to their everyday life, working hard and saving their money; and this change in focus was responsible for the transition from the feudal system to capitalism. Critics have pointed out that his theory doesn’t really explain how self-denial leads to the unceasing pursuit of profit on an individual level and sustained economic growth on a societal one. As John Maynard Keynes noted in A Treatise on Money (1930): ‘thrift’ or ‘mere abstinence is not enough by itself to build cities or drain fens’. Rather, he argues, ‘it is enterprise which builds and improves the world’s possessions’, and the ‘engine which drives enterprise is not thrift, but profit’. But where did the restless dynamism – the spirit of capitalism or enterprise – come from and how did it replace feudalism? To find the answer we must explore how medieval Europe responded to the demographic crash caused by the Great Pestilence and subsequent outbreaks of plague.

The death of more than half the population created a crisis for the feudal system. The lords’ economic situation was considerably worse than it had been before the plague: now there were far fewer serfs to provide them with produce and labour. And if the lords had any surplus to sell, the prices they commanded were far lower than before the Black Death because, with fewer mouths to feed, demand had fallen. Consequently, the lords tried to squeeze more out of their serfs in a desperate effort to maintain their livelihoods.73 At the same time, peasants were keen to take advantage of the shortage of workers and glut of cultivatable land to demand better conditions. The struggle played out in different ways across the continent.74

In eastern Europe, where lords had colonized vast areas of Steppe in the High Middle Ages, peasants were essentially free from feudal levies prior to the Black Death. Landowners were only able to persuade peasants to live on their estates by offering them extremely favourable terms. The growing scarcity of peasants after the pandemic led to a protracted struggle with the lords. Ultimately the eastern European peasants lost because, being newly arrived in the region and until then largely unoppressed, they lacked political organization. Polish and Prussian nobles managed to impose serfdom on their estates in the early sixteenth century and maintained the system until the nineteenth.

In France, lords responded to the demographic crash by building an absolutist state that provided them with income funded by universal, country-wide taxes on the peasantry rather than decentralized feudal levies. This meant that serfs couldn’t play one lord off against another to gain better conditions or win their freedom. But as French peasants still had access to small plots of land to meet their subsistence needs, they continued to act as feudal serfs and maintained their risk-averse approach. It was in England that the post-Black Death conflict between the lords and peasants resulted in the demise of feudalism and the transition to capitalism.

England had a more centralized feudal state than anywhere else in Europe at the time – a legacy of the Norman conquest of 1066, when William and his followers almost completely replaced the previous feudal elite. One manifestation of England’s peculiarly strong state was its national system of common law; all lords and freemen were subject to the jurisdiction of the king’s court. (Unfree serfs, however, had to petition a court administered by their feudal lord.) Another was Parliament, where lords and knights would meet to discuss important topics and make laws. These institutions explain the anomalous outcome of the struggle between feudal lords and the serfs in England.

In the wake of the Black Death, feudal lords tried to use Parliament to maintain their control by limiting the social and geographical mobility of peasants. As early as 1349, the state issued an ordinance that fixed wages and prices at 1347 levels and made it illegal for serfs to live and work anywhere other than the manor they were bound to before the plague. At first, the punishment for breaking the law was a fine, but in the early 1360s penalties were increased – indicating that the previous legislation hadn’t had the desired effect. Peasants who asked for higher wages or moved to another demesne that offered better terms could now be imprisoned and branded on the forehead with the letter ‘F’ for ‘falsity’.75 In 1363 Parliament issued a Sumptuary Law that decreed the types of clothes people at different levels of society could wear, and even what they were allowed to eat. These rules were unenforceable – even the majority of pilgrims in The Canterbury Tales wore swankier clothes than were permitted – but the fact that such laws were thought necessary indicates that the lords felt threatened by the conspicuous consumption of the newly affluent commoners.

The feudal lords’ efforts to impose restraints on serfs created a great deal of anger, which burst out in the Peasants’ Revolt of 1381. Throughout much of the country, serfs attacked their masters and burned the manorial records that documented their obligations. Crowds marched on the capital, where they caused mayhem – burning down brothels, cutting off the Archbishop of Canterbury’s head and storming the Tower of London, among other things. On paper, they were rebelling against a series of poll taxes levied to fund the Hundred Years War. But the underlying cause was the state’s concerted efforts to stop peasants from taking advantage of opportunities offered by the post-Black Death demographic collapse. Radical clerics who were influenced by Wycliffe played an important role in fomenting the rebellion and their words testify to its radical character. Most prominent of these was John Ball, who in his sermon at Blackheath in south-east London asked the gathered crowd: ‘When Adam delved and Eve span, who was then the gentleman?’, before railing against the injustice of the feudal system: ‘From the beginning all men by nature were created alike, and our bondage or servitude came in by the unjust oppression of naughty men.’76

In the end, the Peasants’ Revolt was brutally suppressed by the feudal lords, but land was now so plentiful and agricultural labour so scarce that it was impossible to hold back the tides of social and economic change. Desperate, the lords eventually stopped cooperating with one another and instead began competing for peasants. Serfs streamed away from the manors they were legally bound to and settled wherever they were offered the best conditions. By the mid-fifteenth century, most English peasants were not just paying much lower feudal dues but had also won their freedom; they were even given a copy of the section of the manorial roll that set out the terms of their tenancy. The enfranchisement of England’s serfs was irreversible because the peasants were now freemen who could go to the king’s court to have their new terms of tenancy enforced. This created a problem for the lords: not only were there fewer peasants, who were paying less rent, but now there was no prospect of ever extracting more from them. The lords salvaged the situation by persuading the king’s court that when a peasant died, the tenancy should not pass automatically to their heirs on the same terms. In time this led to a system in which lords rented plots of land to agricultural producers at market-determined rates.

In this new economic environment, only those free peasants who abandoned their risk-averse subsistence approach and adopted profit-maximizing behaviour could afford to rent land. The vast majority of them didn’t keep up with these changes and over the next couple of centuries became landless. Critically, for the first time since the Neolithic Revolution, most of the population could no longer grow their own crops and had no other option but to work for someone else in order to earn money to buy food and other essentials. But a handful of former peasants benefited greatly from the transition to agricultural capitalism. They used the latest technology, specialized in the most lucrative crops, kept labour costs to a minimum and sold their produce for the maximum profit. The average farming plot increased from 20 acres at the time of the Black Death to 60 acres by 1600 as inefficient producers were crowded out. Much bigger landholdings were common, however, and farms of more than 100 acres covered 70 per cent of England’s cultivated surface.77 This new, commercially minded class of yeoman farmers invested in animals to pull carts, plough and fertilize land. They grew crops that were adapted to the local soil and climate, and used crop rotation systems to improve yields. The competition between these remaining tenant farmers resulted in a new pattern of dynamic and sustained growth in output that amounted to nothing less than a Second Agricultural Revolution.

The impact of these changes can be clearly seen when we compare England to France, which remained a feudal society. In the former, agricultural productivity increased by 50 per cent between 1500 and 1750. In France, productivity declined in the same period, as the rising population was forced to eke out a living on ever smaller plots of land.78 During the sixteenth century England experienced a series of harvest failures, but there were no significant crises after 1597.79 France suffered famines in 1693 and 1709, which together killed 2 million people, 10 per cent of the population.80 England had by this point passed through the Agricultural Revolution and was unaffected because its farmers were geared towards producing as much food as possible.

The emergence of agricultural capitalism finally allowed English society to escape the Malthusian cycle of demographic boom and bust for the first time since the Neolithic Revolution.81 The increase in food production was so marked that the countryside was able to feed the rapidly urbanizing population. The proportion of people in England living in towns almost quadrupled to 23 per cent between 1500 and 1750, while in France the figures barely changed.82 By the late seventeenth century, the growth in England’s agricultural productivity led to lower food prices and higher wages for the majority of the population. People had more money to spend on things other than the bare essentials, massively expanding the market for consumer goods. The consequences were enormous. Textile-manufacturing clusters began to develop where natural resources were available and transport links were favourable, and these grew into industrial towns and cities. But the growing disposable income of the English public also had impacts much further afield. Rising demand for raw cotton, as well as sugar, tobacco and other commodities, contributed to European colonial expansion and the emergence of the Atlantic slave trade. For newly subjugated peoples, the effects were devastating.
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Colonial Plagues


‘European imperialists were egomaniacal about themselves, their religions, and their customs, and they had short tempers and long swords, but why were they so much more successful in the Americas and the Pacific than in Asia or Africa?’

ALFRED CROSBY



Germs, germs, germs

Werner Herzog’s Aguirre, the Wrath of God (1972) tells the story of a hapless group of conquistadors as they search for El Dorado in South America. The five-minute-long opening sequence is the epitome of Herzog’s ‘National Geographic meets Theatre of the Absurd’ style, as one critic has referred to it.1 A procession of soldiers clad in armour, ladies in full-length dresses, a priest, Native Americans (some in chains), chickens, pigs and llamas meander along a steep, narrow path that leads down from the mist-covered Andes to the Amazon rainforest below. The treasure hunters soon get bogged down in the dense, sodden jungle. The commander orders a smaller group to raft down the swollen river to find food and information about the location of the fabled city of gold. After the reconnaissance party encounter some early problems, their leader announces they are to return to the main party. At this point, the second in command – the eponymous Don Lope de Aguirre, played by Klaus Kinski – stages a mutiny, telling the men that untold riches lie ahead and reminding them that Hernán Cortés conquered the great Mexica (or Aztec) Empire by disobeying orders.2 The mutineers drift down the river for the rest of the film, dying one after the next in a prolonged orgy of violence at the hands of each other and unseen assailants. By the end, only the increasingly delusional Aguirre is left alive. In the final scene he urges the dozens of monkeys that have clambered aboard to join him and his slain daughter on a mission to take over the Spanish colonies in the Americas, and in doing so to ‘produce history as others produce plays’.3

Although Kinski’s Aguirre is clearly delusional, his desire to conquer the colonies of New Spain with an army of monkeys and install his dead daughter as queen is only a little bit more outlandish than the conquistadors’ real-life achievements. Take Aguirre’s role model, for example. In 1519, Cortés set sail from the Spanish colony of Cuba on an unauthorized expedition to conquer Mesoamerica with 500 men. Shortly after arriving, he scuttled the ships to prevent anyone who was having second thoughts from leaving.fn1 Hearing of the Spaniards’ arrival, Montezuma – the ruler of the Mexica Empire – sent them lavish gifts made from gold. This gesture was probably intended to placate the invaders, but it just made them more determined to reach the great island city of Tenochtitlan, located on the site of present-day Mexico City – over 2,000 metres above sea level and a 400-kilometre trek over icy volcanoes from the coast. The imperial capital had a population of a quarter of a million – larger than any European city at the time save Constantinople and four times the size of Seville, the biggest city in Spain.4 It was the heart of an empire that dominated a population of 5 million who lived in several hundred semi-autonomous city states, covering an area that ranged from the Atlantic to the Pacific and stretched to the rainforest a month’s march to the south. Cortés’ gang were up against a huge, wealthy and heavily militarized polity that some historians have compared to ancient Sparta. And yet, in one of the most improbable feats of conquest in history, a little over two years after landing in Central America they managed to kill Montezuma, raze his capital and found the colony of New Spain.

A little over a decade later, in 1532, Francisco Pizarro achieved something even more implausible. He led a group of 106 foot soldiers and 62 horsemen on an incursion that ended in the defeat of the biggest and most advanced civilization in the Americas. At its height, just before the Spanish conquest, the Inka Empire stretched some 2,500 kilometres along the Andes and coastal plains of western South America. At Cajamarca the Spaniards faced a battle-hardened, 80,000-strong army yet managed to capture Atahualpa, the absolute monarch, without losing a single man. Pizarro held Atahualpa captive for eight months as his subjects assembled the largest ransom in history: enough gold to fill the generously sized room in which he was imprisoned up to a height of 2.75 metres, as well as two adjacent rooms with silver. Fearing Atahualpa was conspiring against the Spanish, Pizarro killed him but kept the treasure that had been accumulated to pay the ransom: 6 tonnes of gold and 11 tonnes of silver. Almost all of the plunder was melted down. Each foot soldier received 20 kilograms of gold – and cavalrymen twice that. Pizarro’s share added up to about a quarter of a tonne, plus the Inka’s 15-carat gold throne weighing 83 kilograms. The conquistadors then proceeded to the capital, Cuzco, where they found more treasure, including a solid-gold llama weighing 26.5 kilograms.5

Cortés’ and Pizarro’s seemingly impossible victories, in which a few hundred and a few dozen soldiers respectively quickly conquered vast and sophisticated civilizations, were just the beginning. The Spanish went on to rule much of South and Central America for the next 300 years, brutally subjugating the population and extracting extraordinary amounts of wealth. A modern-day equivalent might be a right-wing US militia or band of English football hooligans making their way to Moscow, kidnapping and killing Vladimir Putin, seizing Russia’s oil and gas reserves and then declaring the territory a colony, which their descendants go on to dominate for centuries. The Spanish conquests were so remarkable that they have proved hard to explain without resorting to miracles (the pre-eminence of the Christian God) or racism (the innate superiority of Europeans). And while both these explanations are clearly flawed, they still, consciously or subconsciously, shape the way that many people understand the creation of modern Latin America.

Jared Diamond’s Pulitzer Prize-winning Guns, Germs and Steel (1997) provides perhaps the best-known and most influential explanation for the Spanish conquest of the Americas. Put simply, he argues that Neolithic Eurasia contained more wild plants and animals that could be domesticated. This enabled Eurasians to produce more surplus food, which in turn led to the emergence of centralized, stratified, technologically innovative societies that could dominate other societies. So while Diamond sees European societies as significantly more advanced than American ones, the source of this advantage is geographical. As you will have noted from the title of his book, he also stresses the importance of pathogens: the higher numbers of domesticated animals and denser population in Eurasia increased the likelihood that infectious diseases would emerge and spread, giving Europeans the upper hand when they encountered people who hadn’t developed immunity to these pathogens. Germs play only a cameo role in Diamond’s explanation of the conquest of the Americas, however. He argues that ‘the Spaniards’ superior weapons would have assured an ultimate Spanish victory in any case’.

But the superiority of the Old World has been overstated. There weren’t big disparities in living standards between late-medieval Spain and the pre-Columbus Americas. In a letter to the king, Charles V, Cortés described with amazement how Tenochtitlan’s buildings, pottery, jewellery, clothes, shoes, food, markets and barber shops were either similar to or of better quality than those in Spain.6 It has been estimated that in 1500 Spain’s per-capita Gross Domestic Product (GDP) was about 1.5 times that of Central America and South America – about the same as the difference between the USA and UK today.7

In terms of military technology – or guns and steel – the Spanish did have an advantage over the Native Americans. But these were hardly the kind of disparities that could explain how tiny expeditionary forces defeated and colonized two large, complex polities that could put tens of thousands of well-trained soldiers on to the battlefield. The conquistadors’ firearms had some shock value, but they were also a liability. Primitive muskets took over a minute to reload and cannon were difficult to transport across the rugged terrain – as we saw in Herzog’s Aguirre. The Spaniards’ steel blades and armour did give them an edge in combat, but even this has been exaggerated. Some Native American weapons were very effective – slingshots that propelled baseball-sized rocks at high speed, for example. The quilted armour used by the Mexica (ichcahuipilli) wasn’t the kind of garb you’d wear to a pillow fight. It was lightweight, cool and surprisingly tough. In fact, it was adopted by many conquistadors.

Diamond argues that horses, which the Mexica and Inka would never have encountered before, played a decisive role in the outcome of the invasion as they allowed the Spanish to attack their enemies at great speed and from a considerable height.8 Horses were, he suggests, the late-medieval equivalent of jeeps and Sherman tanks. We should not, however, exaggerate their importance. The Spanish had a very small number – initially sixteen in Cortés’ invasion and sixty-eight in Pizarro’s – and these would have provided little or no benefit in the most decisive of the conquistadors’ campaigns, such as the three-month siege of Tenochtitlan in 1521 or against the guerrilla tactics used in the 1536 Inka rebellion.

Diamond’s emphasis on guns and steel over germs was an argument formulated in the 1990s, before the US-led invasion of Afghanistan reminded us just how ineffective military technology can be in the face of determined local resistance.fn2 When it invaded, the USA was one of the richest countries in the world and Afghanistan one of the poorest. According to World Bank data, US per-capita GDP was $38,000, over forty times higher than Afghanistan’s ($877).9 The Americans and their allies had almost unimaginable firepower at their disposal. At the peak of the conflict there were 130,000 NATO forces in Afghanistan armed with state-of-the-art weaponry. Their fighter jets and drones were the twenty-first-century equivalent of omniscient, supersonic, fire-breathing dragons, dropping tens of thousands of bombs over the course of the war.

The Taliban, on the other hand, were armed with very basic weapons that dated back to the 1980s and in some cases the Second World War. Still, the Americans found it impossible to achieve their relatively modest political and military objectives. In 2021, after twenty years of occupation, the Western powers withdrew and the Taliban returned to power.

So if guns and steel don’t explain why the conquistadors managed to conquer South and Central America so decisively, what does? The answer is simple: germs, germs, germs.

Five hundred years of servitude

On Christmas Day 1492, one of the three ships on Christopher Columbus’ first transatlantic voyage ran aground on the northern coast of what would come to be known as Hispaniola, the mountainous Caribbean island that is now divided into Haiti and the Dominican Republic. The land was incredibly fertile and inhabited by an indigenous population – the Taíno – whom Columbus described as ‘affectionate and without malice’. As the two surviving ships were too small to carry the crew of the beached vessel, thirty-nine men were left behind to build a fortified settlement, La Navidad. While the rest of the party sailed back to Spain to announce their ‘discovery’, those who remained were given provisions, weapons and instructions to search for gold. Just like Herzog’s conquistadors, the Spaniards who discovered the Americas were driven by the desire to become fabulously wealthy.fn3

When Columbus returned to Hispaniola with seventeen ships less than a year later, he found La Navidad burned to the ground and the bodies of the would-be conquistadors decaying in nearby fields. The Taíno had attacked the Spaniards after growing tired of their rapacious appetite for women and gold. Their overwhelming numbers and superior knowledge of the local environment trumped any technological advantage that the invaders’ guns and steel may have afforded them. But this would be a rare victory for the indigenous people of the New World.

We don’t know exactly how many people lived in Hispaniola when the Spanish arrived. Columbus claimed ‘millions upon millions’, although contemporary scholars suggest that a few hundred thousand is more realistic.10 The indigenous population were a crucial part of the conquistadors’ plans: they would mine the gold, work on the plantations, and be sold into slavery in Europe – in Columbus’ own words, ‘as many slaves as Their Majesties order to make, from among those who are idolaters’.11 Back home, a debate raged about whether or not it was right to enslave the indigenous people of the Americas before they had learned about the Christian faith. Regardless, these plans floundered because so many of them died in the decades after 1492. In 1514 a census found just 26,000 Taíno remaining, and by the mid-sixteenth century they had all but disappeared.12

The decline in the native population was in part a result of the conquistadors’ wanton brutality. Bartolomé de las Casas, a landowner and slaver turned Dominican friar, had spent five decades in the Americas by the time he published A Short Account of the Destruction of the Indies in 1552. In this book he documents how the Taíno were routinely subjected to cruelties ‘to which no chronicle could ever do justice’. Dogs were set on them, they were disembowelled with swords and burned alive in locked buildings. But Old World pathogens did far more damage to the indigenous population than the Spaniards’ animals, weapons and matches ever could.

When Europeans started settling in the Caribbean, it was only a matter of time before the viruses and bacteria that had evolved in the Old World in the wake of the Neolithic Revolution made the jump across the Atlantic. The Taíno had never before been exposed to these pathogens and so hadn’t developed resistance. They were obliterated by wave after wave of virgin soil epidemics.13 First came illnesses like common colds and stomach bugs that had relatively mild symptoms for Europeans but were devastating for the immunologically naive indigenous inhabitants of Hispaniola. Then smallpox hit in 1518, killing between a third and half of the population. And over the next few years came a plethora of other infectious diseases. These devastating epidemics made the conquest of the New World possible. A similar tale of disease, death and conquest was repeated time and again over the next couple of centuries, first in the Caribbean, then mainland America and after that the Pacific Islands and Antipodes. As Charles Darwin succinctly put it: ‘Wherever the European has trod, death seems to pursue the aboriginal.’

Without the help of Old World pathogens, early efforts to colonize the American mainland floundered. In 1517, Francisco Hernández de Córdoba led an expedition that landed on the Yucatan Peninsula, only to be chased away twice by a hail of arrows and stones that killed over half of the party, including Córdoba himself.14 During one of the landings, a couple of Spaniards stole several gold items from a temple. When word of their finds reached Cuba, it piqued the interest of several would-be conquistadors. This is why Cortés was so keen to set sail for Central America; but even his early efforts ended in ignominy.

The Spanish entered Tenochtitlan in November 1519, about half a year after they first set foot on the mainland, not as conquerors but as the guests of Montezuma. Historians are not sure whether Cortés took the Mexica emperor captive or the other way round, but it wasn’t until the Spanish had been in the city for seven months that open conflict broke out between the two sides. Montezuma was killed in the ensuing violence. Mexica chroniclers claim he was stabbed by the conquistadors; the Spanish describe him being stoned to death by his own people. Surrounded and vastly outnumbered, Cortés’ army was forced to take flight from the island city. They set off on 30 June 1520, planning to escape along one of the causeways. But the Mexica saw them and attacked from all directions. The fighting was ferocious. All in all, two-thirds of the Spanish invaders died in what came to be known as La Noche Triste (the Night of Sorrows).15 Eyewitness accounts describe Spaniards drowning in the water, weighed down by looted treasure that they had melted into gold bars. This tale might sound a bit too much like a Herzogian allegory for the crazed greed of the conquistadors, but in 1981 a 2-kilogram ingot was dug up during building work in downtown Mexico City along the Spaniards’ escape route and tests have shown that it was forged in 1519 or 1520.

It is hardly surprising that Cortés’ men were so resoundingly defeated by the Mexica. They were up against a much bigger force that was fighting to defend its capital city. What really is remarkable is that just over a year later the conquistadors managed to destroy Tenochtitlan and found the colony of New Spain upon the ruins of the Mexica Empire. How can we explain such a glaring turnaround in events?

A 1,000-strong party of Spaniards arrived on the mainland from Cuba in spring 1520. Ostensibly they were sent to stop Cortés’ unauthorized mission, but many of the group decided to join him. The renegades entered Tenochtitlan shortly before La Noche Triste and one of them appears to have been carrying smallpox. So, just after the conquistadors were vanquished, the virus ripped through the city. The victims of what the local population referred to as the huey ahuizotl (great rash) included the new emperor, Cuitláhuac, who had led the fight against the conquistadors after the death of his predecessor. Smallpox spread across Central America, killing between a third and a half of the population in the space of a few months.16 A Franciscan monk accompanying Cortés describes how the locals ‘died in heaps, like bedbugs’.17 The Spanish, of course, were unaffected. Just as Cortés was at his lowest ebb, his expeditionary force defeated and chased out of the capital, Old World pathogens gave him a shot at redemption. The reversal in fortune was so abrupt and profound that the Spanish assumed it was divine intervention. As Francisco de Aguilar, another follower, put it: ‘When the Christians were exhausted from war, God saw fit to send the Indians smallpox, and there was a great pestilence in the city.’18

It is hard to overstate the role that infectious diseases played in the creation and consolidation of New Spain.19 Less than a year after La Noche Triste, the Spanish laid siege to Tenochtitlan. It took seventy-five days for the Mexica capital to fall. The besiegers destroyed large parts of the city and slaughtered tens of thousands of its inhabitants, including most of the nobility. For obvious reasons, Cortés’s and his colleagues’ written accounts emphasize the Spanish role in the victory. In reality, the conquistadors fought alongside several rebellious tributary states, who made up about 99.5 per cent of the forces arrayed against the Mexica.20 But these allies were eventually hit by the smallpox epidemic too. The conquistadors remained healthy. While the world was falling apart for the indigenous people of Central America, the conquistadors were able to watch the horrors unfold and then pick up the pieces.

Smallpox was only just the beginning. Over the next few decades, the indigenous people of Mesoamerica were afflicted by deadly epidemics again and again. Measles arrived in the early 1530s. A disease the Mexica referred to as cocoliztli (from the Nahuatl word for ‘pestilence’) killed up to 80 per cent of the region’s inhabitants in 1545, making it the deadliest epidemic in recorded history.21 It returned again between 1576 and 1578. The Franciscan monk Friar Juan de Torquemada described how ‘in the cities and large towns, big ditches were dug, and from morning to sunset the priests did nothing else but carry the dead bodies and throw them into the ditches.’ Half the remaining population died.22 Recent analysis of bacteria DNA found in the teeth of twenty-nine cocoliztli victims buried in a cemetery in what is now southern Mexico in the middle of the sixteenth century suggests it was an infection similar to salmonella.23 The first recorded influenza epidemic occurred in 1558, slaying another third of the population.24 Crops rotted in the fields because there was no one to harvest them, so many of the indigenous people who weren’t killed by infectious diseases died from famine. The malnourished survivors were susceptible to whatever pathogens would arrive next from Spain. The scale of the cumulative devastation is hard to imagine: the indigenous population of Mesoamerica was about 20 million when Cortés arrived but had fallen to 1.5 million a century later.25

Smallpox is, as Alfred Crosby puts it, ‘a disease with seven-league boots’. When this gruesome affliction first strikes, many seemingly healthy people flee in fear. But as the disease has an incubation period of up to two weeks, the refugees all too often carry the virus with them. In this way, smallpox raced ahead of the Spanish. The first epidemic struck the Inka Empire in 1524, plunging the biggest, most sophisticated society in the Americas into disarray. The virus killed between 30 and 50 per cent of the population, including the emperor, Huayna Capac, his designated heir and most of the court.26 This led to a war of succession between two of Huayna Capac’s other sons in which the incumbent, Huáscar, was defeated by his half-brother Atahualpa just before the arrival of the Spanish. Pizarro had made two previous attempts to invade this vast and sophisticated society, but it was only after smallpox had left it enfeebled and divided that he was able to conquer the Inka Empire with 100-odd foot soldiers and a few dozen cavalry. As in New Spain, the indigenous population were hit by successive outbreaks of infectious diseases over the next century which further weakened their capacity and resolve to resist Spanish imperialism.27

Across the whole of the Americas, the introduction of infectious diseases from Europe resulted in a 90 per cent fall in the population, from about 60.5 million in 1500 to 6 million a century later. The global population fell by 10 per cent. The decline in slash-and-burn agriculture and the reforestation of tens of millions of hectares of cultivated land resulted in a reduction in carbon dioxide in the atmosphere that is visible in the ice cores drilled by scientists in the Antarctic. The demographic collapse cooled the global surface air temperature by 0.15 degrees Celsius, contributing to the Little Ice Age in the early 1600s.28

But why didn’t American pathogens have a similarly disastrous effect on the European invaders? After all, the Inka and Mexica lived in vast, well-connected, urbanized empires that had passed through the Neolithic Revolution over 4,000 years earlier.29 And yet there is evidence of only one infectious disease being transmitted from Native Americans to Europeans: syphilis. Its mysterious origins are evident in the different names it acquired as it spread through the Old World in the late fifteenth and early sixteenth centuries.30 The English called it the French pox; the French, Morbus Germanicus. And in Florence it was the Naples sickness. William Blake refers to syphilis as a plague: ‘the youthful Harlot’s curse’ that ‘blights with plagues the Marriage hearse’. Syphilis certainly caused a good deal of pain, irritation and embarrassment to the people of Europe, but in terms of death and destruction its impact cannot be compared to that of Old World pathogens in the Americas.fn4

How do we explain the almost unilateral flow of pathogens from Europe to the Americas, despite relatively high population densities in Mexico and Peru? The infectious diseases that evolved to infect humans in the wake of the Neolithic Revolution originated in domesticated herd animals. There were many of these animals in Eurasia, including pigs, sheep, cows, goats and horses.31 Guinea pigs, dogs, turkeys, Muscovy ducks, alpacas and llamas had all been domesticated in different parts of the Americas. But of these, the only herd animals were alpacas and llamas, which were found exclusively in South America. Unlike the ancestors of Eurasian farm animals, alpacas and llamas hadn’t lived in vast herds prior to domestication, limiting the opportunities for diseases to emerge and become endemic.32 As a result, the Neolithic Revolution in the Americas doesn’t appear to have been accompanied by a devastating epidemiological revolution.

The fact that diseases caused by Old World pathogens almost exclusively killed Native Americans was interpreted on both sides as an unequivocal sign that God or the gods supported the Spanish invaders. It added to the conquistadors’ belief in the righteousness of their gory, greedy mission. In contrast, the Mexica and Inka were left bewildered and despairing. Spanish chroniclers describe indigenous people dying by suicide, abandoning their newborn babies and murdering shamans ‘to see if by this means the distemper would cease’.33 The Native Americans were ripe for conversion to what, based on the evidence they had available to them, appeared to be a far superior religion. They embraced Catholicism with a fervour that is still very much apparent: today, 40 per cent of the world’s Catholics live in Latin America.34 Spanish culture wasn’t adopted wholesale, however. Many of the conquistadors were young male fortune seekers who travelled alone. They settled down with women from the Mexica and Inka nobility – those who had survived the epidemics – and created a new hybrid, mestizo society that drew from both indigenous and European cultures.35

The Spanish imposed the rotting structures of feudalism on their colonies. The conquistadors tended to come from impoverished noble families. Beyond finding gold, their life goals were to own an estate and control the labour of people who worked on it. Prominent men received land grants or encomiendas from the Spanish Crown that gave them the right to tribute and labour from the indigenous people who lived on ‘their’ property. After much deliberation, Fernando and Isabel, the Spanish monarchs, decided that it was not right to enslave the Native Americans. Unlike Muslims, they had not chosen to turn away from the one true God and had done the Spanish no harm. Nominally at least, those indigenous people who survived the waves of epidemics were not slaves; they continued to live in their own villages and couldn’t be sold. Like feudal lords back home, the Spanish encomenderos had obligations too: they were supposed to provide their wards with religious education, protect them and pay a symbolic wage of one gold peso a year to cover the cost of their clothing. These responsibilities were often ignored, however.36

The Spanish never found the mythical El Dorado, but in 1545 they discovered the next-best thing: a mountain made of solid silver. It is located in the Andes in what is now southern Bolivia at an altitude of 4,000 metres, a two-and-a-half-month journey via pack animal from Lima. The Cerro Rico at Potosí is located in the Andes in what is now southern Bolivia at an altitude of 4,000 metres, a two-and-a-half-month journey via pack animal from Lima. It contained so much high-grade silver ore that it provided about 80 per cent of the silver mined across the world over the next 250 years.37 Despite its remote location, fifty years after the deposits were discovered Potosí was a mining township with a population of 160,000 people – bigger than any city in Spain at the time. And in its shops one could buy luxury wares from all over the world, including silk and linen, Venetian glassware and Chinese porcelain.38

This remarkable prosperity was built on a system of forced labour called mita, which was adapted from – and named after – a traditional Inka institution. From the 1570s, indigenous communities living near Potosí had to provide one in seven of their adult men at any given time to work in the mines. The jobs – carrying heavy loads of ore up rickety ladders through steep, narrow shafts to the surface – were exhausting and dangerous. The mita was only abolished in 1812, by which time the silver in Cerro Rico was all but exhausted. The Harvard-based economist Melissa Dell has demonstrated that the negative repercussions are still evident in Bolivia: today, families living in areas where inhabitants were forced to work in Potosí are poorer, unhealthier and less educated than those in neighbouring areas where there was no mita.39

Revenue from Potosí made Spain enormously rich for a while, but the new-found prosperity didn’t kick-start a process of self-sustaining economic growth. Rather, feudal Spain used the almost unfathomably large proceeds of Latin American colonialism to fund a series of costly and lengthy wars. They fought a rebellion in the Netherlands that lasted for eighty years until the Protestant northern provinces seceded in 1648; a sea battle against the Ottoman Empire for dominance of the Mediterranean in 1571; and an intermittent war with the Protestant English over their interference in the Dutch Revolt and their looting of Spanish ships on their way back from the Americas. The Spanish also took part in the Thirty Years War, fighting on the side of the Catholics against the Protestants of northern Europe, and this conflagration spilled over into a conflict against the French. Almost every country in the continent was directly or indirectly involved in a war with Spain in the 150 years after Potosí was discovered.40

In the end, over-reliance on Potosí silver proved disastrous. As more and more silver was carried out of the Cerro Rico the price gradually fell, and the Spanish Crown could no longer afford to finance its foreign wars. Spain wasn’t able to keep up with countries like England, where stagnant feudalism had been replaced by dynamic capitalism. It lost most of its colonial possessions in the Americas in the early nineteenth century, just as Britain was building an empire. Spain would never again be a great European power, let alone a world power. Today, alongside Portugal, it has the lowest per capita income of any country in western Europe.

The majority of silver mined in Potosí wasn’t shipped to Europe, but was instead transported to the Philippines, and sold to Chinese merchants. Demand was high in China because from the sixteenth century onwards it was the main form of currency there. In the 1570s, the Ming rulers specified that all taxes should be paid in silver.41 This was significant because China accounted for about a quarter of the world’s population at the time. Their appetite for silver drove up the price in the Far East to twice what it was in Europe. In the Philippines, European merchants exchanged South American silver for spices, silk and porcelain to be sold back home. This marked the beginning of a genuinely global economy in which the Old World was intricately connected to the New World.42 But as the Spanish exported more and more silver, its value fell – even in China. When Potosí started producing vast quantities of silver in the last couple of decades of the sixteenth century, one ounce of gold was worth six of silver. Half a decade later, the ratio was 1:13.43 This created a fiscal crisis because the Chinese state now received all its taxes in silver. The ensuing unrest resulted in the Ming dynasty being overthrown in a military coup in 1644. A few weeks later, the Manchus invaded from north of the Beijing Wall and founded the Qing dynasty, which ruled China until 1911.44

Little Britain

The conquistadors weren’t the first Europeans to set foot in America: Scandinavian seafarers had sailed west across the Atlantic centuries earlier. Unlike the Spanish, they weren’t searching for gold and slaves. The so-called Vikings were looking for land to graze their animals, timber for building, and resources such as walrus ivory that they could sell in Europe.45 According to two sagas written by Icelandic scholars in the thirteenth century, the first sighting of the New World occurred around the turn of the millennium, when a ship was blown off course on its way from Iceland to Greenland – two recently settled Norse colonies in the north-west Atlantic. In subsequent years, several groups set off from Greenland to explore the coastline.

By all accounts the area they called Vinland was a favourable place to settle. Thorvald Eriksson, the leader of one of these voyages, proclaimed: ‘It is beautiful here … Here I should like to make my home.’ But this would-be colonialist was soon killed by an arrow fired when his party was attacked by skrælings, the Norse term for both Inuit and Native Americans. Not long after, Thorfinn Karlsefni led another group of sixty or 160 men – depending on which saga one reads – as well as five women and livestock. Archaeological evidence suggests they were settled in L’Anse aux Meadows, on the northern tip of Newfoundland.46 But the Norsemen faced such fierce opposition from the local population that after a couple of years they abandoned their plans and returned to the relative safety of Greenland.

The skrælings lived in small communities that hunted sea mammals and were far less capable of mounting an effective defence than the great Mexica or Inka Empires. So why were Cortés and Pizarro able to conquer vast swathes of Central and South America, while Karlsefni and Eriksson failed to colonize North America half a millennium earlier? The answer doesn’t lie in military or state-building capabilities. In several respects, the seafaring people of medieval Scandinavia – variously referred to as the Normans, Norse, Rus, Varangians and Vikings – appear to have been far better suited to building a colony in the Americas than the sixteenth-century Spanish. Of course, they have a reputation for being fearsome that has lasted down to the present day. In Asterix and the Normans, for example, one of the latter admits to killing twenty-four of his enemies because he wanted ‘to give a set of skulls to a friend for a wedding present … only he wasn’t too pleased … everyone else had the same idea’. The Norse had steel weapons, unlike their skræling adversaries. They were also skilful warriors, prized as mercenaries across Europe and making up the Byzantine emperors’ elite Varangian Guard.47 And Scandinavians proved to be remarkably successful state builders. In the ninth century, the Rus chief Rurik was invited by warring tribes in north-eastern Europe to rule them, marking the beginning of the dynasty that lasted over 700 years and gave its name to Russia. At around the same time, the Normans had settled in north-western France, from where they went on to conquer the British Isles and the Kingdom of Sicily – which included parts of southern Italy and North Africa.

The Spanish succeeded in colonizing much of the Americas because they were aided by bacteria and viruses while the Norse failed because they were not. In fact, because of their own isolated existence, the European inhabitants of Greenland and Iceland were almost as vulnerable to Old World pathogens as the indigenous people of the New World. There is a simple epidemiological reason for this. Stuck out in the north Atlantic, these communities were too small and remote to sustain infectious diseases in the same way as mainland Europe. Many Old World pathogens like smallpox were endemic in late-medieval Spain. They constantly circulated among the vast population of Eurasia and Africa, so most children would be exposed and either die or develop immunity. But the same diseases were epidemic in the north Atlantic island colonies; they would periodically arrive on the ships that sailed from Denmark and Norway, infect anyone who wasn’t immune, then burn themselves out when everyone had either acquired immunity or died. Consequently, it is highly unlikely that the handful of Norsemen who tried to settle in Vinland were carrying deadly infectious diseases.48

Repeated epidemics were major blows to communities that were already struggling to adapt to the Little Ice Age. Smallpox first hit Iceland in 1241, killing around a third of the population.49 Then in the early 1400s came the plague, over fifty years after the Black Death hit mainland Europe, killing two-thirds of the population.50 The very high death toll is a consequence of the challenges of farming in the far north. Fodder had to be collected in the short summer season to feed livestock throughout the cold, dark winter. But this couldn’t happen when the Black Death struck, so disease was followed by famine. Iceland managed to survive. But the far smaller, more isolated communities in Greenland ceased to exist sometime around the middle of the fifteenth century.fn5 Although evidence is sketchy, infectious diseases are likely to have at least contributed to the disappearance of Norse settlers. Smallpox struck Greenland around 1430.51 And while there is no record of a plague outbreak occurring there, it is not hard to imagine infected rats hitching a ride in a shipment of grain. Alfred Crosby points out that if this was the case, ‘then we need inquire no further’ about the cause of the colony’s demise.52 With Greenland in terminal decline and Iceland struggling to survive, the Norsemen did not make renewed attempts to colonize Vinland.

More than 500 years after the Norse had tried to settle in North America, Europeans once again began to explore. In 1539, one of Pizarro’s lieutenants, Hernando de Soto, set off on a search for more treasure. He used the vast riches he had acquired in Peru to finance a private army of 600 soldiers, 200 horses and 300 pigs that landed near Tampa Bay, Florida.53 For the next couple of years they trampled across what is now the south-eastern United States, reaching as far inland as Tennessee and perhaps Arkansas. De Soto’s party encountered members of the Mississippian culture, the most populous and highly organized pre-Columbian society in North America. Alfred Crosby describes these people as the ‘impressive country cousins’ of the Mexica. The conquistadors observed that the region was heavily populated, and that there were vast cultivated fields punctuated by large settlements that featured temples on top of earthen mounds. But the locals told them there had been many more people until an epidemic struck just a year or two earlier. On their trek, de Soto’s party came across several villages that had been abandoned and found houses containing the decaying corpses of people killed by the pestilence. As with the invasion of the Inka Empire, Old World pathogens had raced ahead of the Spanish. Infectious diseases might have travelled overland from Central America, arrived with previous European visitors, or been brought by the Calusa, a Native American community who lived on the south-west coast of Florida and were known to canoe to Cuba to trade in the early sixteenth century.54

In late spring 1542, on the banks of the Mississippi, de Soto died after suffering from a fever. Sources disagree on whether the exact location was Arkansas or Louisiana. Having failed to find great wealth, the remaining members of his party returned to New Spain. When the French explored the areas around the Mississippi River in the late 1600s, most of the large settlements and agricultural land described by de Soto had disappeared. Wild buffalo roamed what were once well-tended maize fields, and most communities had reverted to a life of part-time farming and foraging.55 The Mississippian culture, the most advanced society in North America, which had thrived for more than 500 years, had simply vanished. By far the most plausible explanation is that the population was obliterated by successive waves of infectious diseases brought by Europeans. De Soto’s would-be conquistadors might well have introduced Old World pathogens, but bearing in mind the scale of the devastation it is likely that the epidemics had multiple sources. It is possible that one of these was the English colony of Virginia, the first to be established on the North American mainland in 1607.

European settlement of North America was successful only when the colonizers were helped by Old World pathogens.56 Also in 1607, an English trading company – the Popham Colony – tried to set up a base in what is now southern Maine but abandoned the project after fourteen months, in large part because of opposition from numerous well-armed Native Americans. The French attempted to found a settlement near Chatham, Cape Cod around the same time, but it failed for similar reasons. Then, improbably, a small, ragtag group of English Separatists who had been exiled in Leiden landed in late 1620 and managed to start the first permanent settlement in New England. Why did the Pilgrims succeed where others failed? It wasn’t because they were better prepared or more numerous. Rather, between 1616 and 1619 a savage epidemic had swept through the Massachusetts Bay area, most probably brought by European fishermen or traders who operated there. Some scholars believe it was smallpox, others viral hepatitis. Either way, it is estimated to have killed as much as 90 per cent of the population.57 If modern-day Americans want to be historically accurate, then their gratitude at Thanksgiving should be directed to the Old World pathogens that made the settlement of Plymouth Colony possible.

Whereas the previous attempts to colonize New England faced fierce resistance from the indigenous population, the Pilgrims found abandoned villages and houses containing skeletons. In fact, they built their first settlement in one of the deserted Native American villages and survived the winter by taking grain and beans from their homes and even digging up stashes buried in graves. Edward Winslow, one of the group’s leaders, wrote that he was ‘sure it was God’s good providence that we found this corn for else we know not how we should have done’. This betrays his remarkable self-confidence, but also the precariousness of the Pilgrims’ situation in their first few months. The epidemic that devastated the indigenous population in the years before 1620 benefited the colonists in another important way: by unsettling the power balance between rival Native American communities in the region. The Wampanoag – who had been particularly badly hit – were willing to ally with the English in order to strengthen their position against rival Native American communities who hadn’t been as affected. William Bradford, another prominent Pilgrim, regarded Tisquantum (Squanto), the Native American who taught the settlers how to survive in their new environment, as ‘a special instrument sent of God’. In fact, he was so willing to cooperate because his community had been completely wiped out by disease a few years earlier.58

The Pilgrims spearheaded a wave of Puritan immigration from Old to New England. Over the next two decades, large numbers fled Charles I’s religious persecution and 21,000 of these ended up in North America.59 The newcomers were aided by another smallpox epidemic – which they had almost certainly introduced – in 1630 that reduced the remaining indigenous population of Massachusetts by half.60 Infectious diseases struck again and again over the next few decades, making the settlement of North America possible. Like the conquistadors before them, the Puritan settlers interpreted the Native Americans’ destruction as a sign of Divine Providence. John Winthrop, first governor of the Massachusetts Bay Colony, noted in 1634: ‘For the natives, they are neere all dead of small Poxe, so as the Lord hathe cleared our title to what we possess.’61

Alexis de Tocqueville, the French political theorist who visited the United States in the 1830s, wrote, ‘I think I can see the whole destiny of America contained in the first Puritan who landed on those shores.’ The 21,000 settlers that came in the twenty years after the foundation of Plymouth Colony were the only significant influx of people into New England until Irish Catholic immigration began in the 1840s. Puritans were the ‘breeding stock of America’s Yankee population’ and by the end of the twentieth century had multiplied to 16 million people.62 Their influence goes well beyond numbers. In contrast to the fortune-seeking conquistadors, the Puritans travelled to the New World to build a new godly society where they could raise their families free from persecution.63 They brought with them institutions that encouraged the emergence of capitalism, most notably a legal system that placed a strong emphasis on property rights and checks against abuse of government power. The North American colonies were better off than back home because of the absence of a powerful landed aristocracy – many of whom had controlled their vast estates since the Norman invasion of England in 1066. The political and economic system created by settlers on the north-east coast persisted after independence and helps to explain why the USA has developed into one of the most individualistic and wealthy societies the world has ever seen.64

European colonialism also had a lasting impact on Africa, but, unlike in North America, its former colonies are now some of the poorest countries in the world. Infectious diseases played a crucial role in the divergent paths taken by the two continents.

The white man’s grave

Growing up in the UK in the 1980s, it was hard to escape the idea that Africa – or at least Africa south of the Sahara – was uniformly poor and helpless. It was a region ‘where nothing ever grows, no rain nor rivers flow’, as the Band Aid 1984 Christmas song goes.65 People in Europe didn’t always think about Africa in this way, however. Medieval maps of the known world portray it as a region of great wealth. In fact, these mappae mundi depict a continent not just with rivers, but rivers of gold. Take, for example, the Catalan Atlas: an immense illuminated map produced in about 1375 and attributed to the Majorcan Jewish cartographer Abraham Cresques. Off the coast of West Africa a picture of a boat is accompanied by the text: ‘The ship of Jaume Ferrer departed for the River of Gold on the 10th of August of 1350.’ The atlas contains other signs that Europeans thought of Africa as a region of remarkable wealth. In the middle of the Sahel is a caricature of Mansa Musa, the fourteenth-century Malian ruler. He is seated on a throne with a gold crown on his head, and with his right hand he is offering a gold disc to a Berber on a camel. The inscription next to Musa states that ‘this king is the richest and most distinguished ruler of the whole region on account of the great quantity of gold that is found in his lands’.

Maps like the Catalan Atlas were produced using the latest knowledge from travellers and traders who passed through Majorca. Although not necessarily geographically accurate, they tell us a great deal about how contemporary Europeans understood other parts of the world. West Africa is associated with gold because the region was the primary source of this most precious of metals in the Christian and Muslim worlds during the Middle Ages. And while the ‘River of Gold’ is mythical, Musa existed, and his control of West Africa’s gold mines made him inconceivably rich.66 Much of what we know about Musa’s wealth comes from descriptions of his spectacular pilgrimage to Mecca between 1324 and 1325. He is said to have carried 18 tonnes of pure gold on the Hajj and his largesse was responsible for deflating the price of gold around the Mediterranean for several years afterwards.67 Within a decade, cartographers started including him in their work. Mansa Musa’s pilgrimage literally put him and his vast riches on the mappae mundi.

Maps such as the Catalan Atlas – or, more accurately, the ideas that they represent – lured Iberian fortune seekers. In the early 1400s, Prince Henry the Navigator of Portugal gathered a team of sailors and cartographers to explore and chart the West African coast. Up until that point, all the gold that was imported into Europe was carried across the Sahara to the southern shore of the Mediterranean by camel caravans. By the middle of the century, Portuguese ships had broken the monopoly of the desert land route. Italian contemporaries referred to João II, King of Portugal in the 1490s, as il rei d’oro due to his access to West African gold markets. The Portuguese achieved access to African gold through commerce rather than military victories. They established a string of trading posts (feitorias) along the West African coast, most notably the great fort of São Jorge da Mina on the Gold Coast in 1482. Here European goods were exchanged for gold, as well as spices, ivory and enslaved humans. The Portuguese weren’t even equals in these endeavours. In most cases, the hosts dictated the terms of European fortune seekers’ stays and anyone who violated the rules faced harsh punishment, including death.68

The motivations of the late-medieval Portuguese were very similar to those of the Spanish conquistadors. The Ottomans’ expansion had closed off lucrative opportunities in the Mediterranean, so fortune seekers spilled out into the Atlantic in a frenzied search for riches, above all gold. And, just like in the Americas, powerful states stood in their way. But the experiences of Portuguese explorers contrasted starkly with those of their Spanish contemporaries. While the Mexica and Inka Empires collapsed, West African polities remained resolute. The Portuguese only ever made minor inroads in the region. They never found the mines where Musa’s gold was dug up, nor did they control territory beyond a few isolated feitorias on the coast.

Infectious diseases are responsible for the very different outcomes. The colonization of the Americas was only possible because Old World pathogens came to the conquistadors’ aid. The Portuguese had no such luck. The West African coast was linked to the rest of Europe and Asia by the trans-Saharan trade routes. Where people travelled, so did bacteria and viruses. So people living along these routes or near ports would have developed immunity to infectious diseases that were common in Europe. But Africa at this time was different to Europe in one key respect: it was relatively sparsely populated.69 Many people in the interior lived in isolated communities – they hadn’t been exposed to Old World pathogens and therefore didn’t develop resistance.70 Diseases like smallpox, measles and flu might have posed a danger to this latter group, if only Europeans were able to travel throughout the continent. But mosquito-borne diseases made that all but impossible.

West Africa was and continues to be an extremely favourable environment for two mosquito-borne infectious diseases.71 Plasmodium falciparum causes the most lethal form of malaria. It can only reproduce within the female mosquito if the temperature exceeds around 20 degrees Celsius for three weeks. When the weather is hotter, the cycle speeds up. Consequently, falciparum malaria thrives in tropical climates. Anopheles gambiae mosquitoes lay their eggs in standing water, and there is plenty of this in wet and humid West Africa. As a result, malaria was so widespread in West Africa that it would have been almost impossible to avoid being bitten by an infected Anopheles mosquito.72 Although people living in malarial regions evolved ways of mitigating its impact, innate immunity provides nowhere near full protection.73 Even today, malaria kills hundreds of thousands of people in sub-Saharan Africa every year, most of them young children exposed to the disease for the first time. Those who don’t die in childhood can be reinfected and harbour the plasmodium, but as one’s body develops resistance it is rare to show anything more than mild symptoms. Malaria, then, is a relatively harmless condition among adults who have lived in West Africa all their lives. In contrast, Plasmodium falciparum is deadly to adults who haven’t grown up in a region where it is endemic, and a significant proportion of European would-be settlers were killed by malaria soon after they arrived.

Yellow fever is also common in West Africa, but the epidemiological dynamics are different. The virus tends not to be deadly in childhood, and after one infection you have lifelong immunity and can never again serve as a host to the pathogen. But yellow fever is a very serious disease for adults. Victims suffer massive internal bleeding. The blood collects in their stomach and coagulates into black slime, which is then vomited up. It is referred to as yellow fever because one of the symptoms is jaundice, which, of course, turns the skin yellow. About one-third of those who develop symptoms die.74 Unlike malaria, yellow fever virus can burn out in a particular area when there are no longer enough non-immune bodies to infect. But it will return again when there are sufficient new children or immigrants to sustain another epidemic. Despite the differences between malaria and yellow fever, the outcome was the same from the perspective of Europeans: they were killed in horrifying numbers while the adult population of West Africa appeared unaffected.

The fact that European attempts to settle in the Americas floundered without the help of infectious diseases suggests that the Portuguese would have struggled to colonize West Africa even if malaria and yellow fever hadn’t intervened to help the indigenous population. But these mosquito-borne diseases created a defensive force field that made military conquest all but impossible. Writing in the sixteenth century, João de Barros, the historian who is referred to as the ‘Portuguese Livy’, lucidly captured the frustrations of the would-be colonists:


But it seems that for our sins, or for some inscrutable judgement of God, in all the entrances of this great Ethiopia that we navigate along, He has placed a striking angel with a flaming sword of deadly fevers, who prevents us from penetrating into the interior to the springs of this garden, whence proceed these rivers of gold that flow to the sea in so many parts of our conquest.75



In the late eighteenth and early nineteenth centuries, when Britain was on its way to becoming the dominant colonial force in the world, malaria and yellow fever – the flaming sword of deadly fevers – still made tropical Africa all but unconquerable. The American historian Philip Curtin estimates that around this time between 30 and 70 per cent of Europeans died in their first year on the West African coast; little wonder that the region was known to the British as ‘the white man’s grave’.76 Malaria and yellow fever accounted for 80 per cent of these deaths.77 Earlier statistics didn’t distinguish between the two diseases, but later figures suggest that malaria was responsible for five to ten times more deaths than yellow fever.78 For those Europeans who managed to survive in the colony for a year, mortality fell as they became infected, survived and acquired immunity – although there was still about a one-in-ten risk of dying each year.

The interior of the African continent was even more deadly. Colonial explorers tended to travel inland via navigable rivers. The ‘rivers of gold’ that appeared on medieval maps were in reality ‘rivers of death’.79 If Cortés, Pizarro or Aguirre had attempted to search for El Dorado in Africa rather than the Americas, they would have almost certainly been killed by infectious diseases. In the late fifteenth century, João II sent a party of eight men to travel up the Gambia River to find Mansa Musa’s descendants.80 All but one died. In the first half of the nineteenth century, Europeans who dared to venture inland still perished in astonishingly high numbers. Curtin’s data suggests that the average European would have survived for just four months in Mali – an annual mortality of 300 per cent!

In 1805, Mungo Park, the Scottish physician and explorer, led a Colonial Office-sponsored expedition that aimed to chart interior West Africa. It took the party of forty Europeans eleven weeks to complete the first leg of the trip, an overland trek from the Gambia to the Niger in rainy season. By the time they arrived at Bamako, all but ten of the party were dead and the survivors were weakened by illness. Park and four other survivors travelled by canoe along the Niger, but they drowned in the rapids near Bussa, 1,600 kilometres downstream.81 In 1827 Mungo Park’s son Thomas set out to discover what had happened to his father, but he died from fever before reaching the interior. The British Navy then sent three iron-hulled steamers up the Niger in 1841–2. These were equipped with state-of-the-art chemical filters designed to protect the sailors from the ‘miasma’ that was assumed to be the source of deadly tropical fevers. Unfortunately, they did not filter out mosquitoes – it was almost another half-century before scientists understood how malaria and yellow fever were transmitted – and the expedition fared only slightly better than Park’s: fifty-five of the 152 Europeans died.82

The threat posed by infectious diseases made it impossible for Europeans to colonize most of sub-Saharan Africa. In 1870, only one-tenth of the African land mass was under European control. Compare this to the Americas, where the conquest of the Mexica and Inka had occurred three and a half centuries before, and the whole continent either was or had been under European occupation. The major European colonies that were established in Africa before the late nineteenth century were located in the more temperate, less disease-ridden regions. Algeria in the far north was held by France, and the Cape Colony and Natal in the far south by Britain; in both cases, large numbers of Europeans emigrated there. But in the tropical regions it wasn’t possible for would-be settlers to take and hold territory. Instead, Europeans were restricted to a few settlements along the coast, and focused their efforts on monopolizing trade in humans, gold, ivory and other valuable commodities – as is apparent in the names they gave to West Africa, such as the Gold Coast and Côte d’Ivoire.83

The heart of darkness

If you compare the Catalan Atlas with maps produced almost 500 years later, you would be forgiven for thinking that medieval Majorcan cartographers knew more than the Victorian imperialists about sub-Saharan Africa. Whereas the former included impressionistic scenes of the interior that contained at least a hint of reality, the latter left almost everywhere but the coast blank. This all changed in the final third of the nineteenth century: by the early 1890s, when Joseph Conrad captained a steamboat that travelled the Congo River, there were few, if any, holes remaining in Europeans’ knowledge of Africa. According to Marlow, Conrad’s narrator and alter ego in Heart of Darkness, the gaps in the knowledge of African geography that existed just a few decades previously ‘had got filled since my boyhood with rivers and lakes and names. It had ceased to be a blank space of delightful mystery – a white patch for a boy to dream gloriously over.’ By the turn of the twentieth century, more than nine-tenths of the African land mass was occupied by European countries, with only Abyssinia (Ethiopia) and Liberia – which had belonged to the American Colonization Society – spared. The continent ‘had become a place of darkness’, Marlow remarks, by which he seems to mean that European exploitation and oppression had turned it into an almost unimaginably unpleasant place.84

Historians usually explain the ‘Scramble for Africa’ as a consequence of European industrialists’ desire to get their grubby hands on new sources of raw materials and prise open markets where they could sell their goods. It is certainly true that the Industrial Revolution led to a surge in manufacturing activity, so the factory owners would have been keen to identify sources of cheap natural resources, as well as people to buy their wares. But these ambitions were remarkably similar to those of Europeans going all the way back to the late-medieval Portuguese. The main difference is that, from the 1880s onwards, colonialists were finally able to establish and maintain colonies in Africa. What had changed?

Technical developments, such as the steamship and the Maxim gun – the first automatic firearm – were important.85 But that’s only part of the story. Europeans had to survive long enough to navigate their steam-powered boats into the interior of the continent, and then fire ten bullets a second into the flesh of the local population. Innovations in transport and weaponry only abetted the Scramble for Africa in conjunction with improvements in the prevention and treatment of malaria. Quinine was crucial in this respect.

In the natural world, quinine is found in the bark of cinchona trees that grow in the eastern foothills of the Andes. In the late 1500s, Spanish Jesuits observed indigenous people treating fever with a kind of proto-tonic water that consisted of ground bark mixed with sweetened water. By the middle of the seventeenth century, ‘Jesuit powder’ was used across Europe as a treatment for malaria, which was endemic to much of the region at the time – albeit mostly the milder vivax strain that was able to reproduce in colder temperatures. Oliver Cromwell, who headed an austere Protestant dictatorship after the execution of Charles I in 1649, came down with malaria but stubbornly refused to take a medicine that was so closely associated with papists.86 He died shortly afterwards. Charles II, who replaced Cromwell, had no such qualms and survived a bout of what was then referred to as the ague.

In 1677, ground cinchona bark was included as a treatment for fevers in the latest edition of Pharmacopoeia Londinensis, the Royal College of Physicians’ list of medicines. But quinine fell out of fashion in the eighteenth century, in part because physicians in the tropics observed that it didn’t prevent or cure the periodic devastating yellow fever epidemics, which early modern medicine didn’t distinguish from malaria. In its place, doctors used cutting-edge treatments like bloodletting, which involved making an incision in a vein so that the patient lost enormous quantities of blood – sometimes up to 3 litres, more than half of the total volume in the body. This certainly wasn’t an effective treatment – in fact, as malaria often leads to anaemia, it was worse than doing nothing.87

The rehabilitation of cinchona bark began with the disastrous 1841–2 Niger Expedition. Thomas Thomson, one of the British Navy doctors on the mission, used it in small amounts to treat some of the party and noticed a positive effect. Over the next couple of years he experimented with larger doses. In 1846, he published his findings in The Lancet, the prestigious London-based medical journal. Soon afterwards, the head of the British Army’s Medical Department sent a circular to West African colonial governors advising them to use cinchona bark, and word spread quickly among Europeans in the region. In 1854, an iron-hulled steamboat – the Pleiad – travelled up the Niger on another Navy-sponsored expedition. The only significant difference between this mission and the one that took place in 1841–2 was that everyone on board took regular doses of quinine. It turned out to be an unprecedented success, penetrating further into Africa than any Europeans had done before and then returning to the coast without losing a single member of the crew.88 Suddenly, the European colonization of Africa became possible.

David Livingstone, the Scottish missionary and explorer, occupies a prominent – although highly problematic – place in the pantheon of Great British Men. He made it his life’s mission to bring ‘Christianity, Commerce and Civilization’ to the people of the African continent, declaring: ‘I Will Open a Path into the Interior, or Perish.’ In the 1850s he became the first European to traverse Central Africa from coast to coast, filling in many of the blanks on the map and demonstrating that it was now possible to travel into the heart of the continent. Livingstone’s account of his journey made him famous and led to an upsurge in interest in Africa. He inspired other missionaries, explorers, traders and then ultimately colonial powers to follow in his footsteps.

Thanks to quinine, Livingstone managed to succeed where the likes of Mungo Park and his son had failed. Livingstone was also a medical doctor and had been convinced by the growing evidence that it prevented deadly tropical diseases. Before setting off for Africa, he bought huge quantities of quinine from the Apothecaries’ Hall in London. After experimenting with different amounts, he reasoned that it was necessary to take a dose large enough to make his ears ring. His concoction of quinine with jalap, rhubarb and calomel was later marketed by Burroughs Wellcome & Co. as ‘Livingstone’s rousers’.89 This didn’t prevent him from getting very sick – his journals suggest he had dozens of bouts of malaria. But he didn’t perish. His travels into the African interior also provide a sad reminder of what happened to Europeans when quinine wasn’t available. In 1862, Livingstone’s wife, Mary, was unable to keep quinine down due to sickness. She quickly died. And when the chest carrying David’s supplies of quinine went missing in 1870, he wrote in his journal: ‘I felt as if I had received the sentence of death.’ Livingstone became very unwell, but didn’t die – most probably because he had built up some immunity from his many previous infections. Eventually he was found by Henry Morton Stanley, another explorer whose travels were made possible by quinine, and was able to replenish his supplies.90

Philip Curtin estimates that with the increased use of quinine in the second half of the nineteenth century, coupled with the decline of dangerous treatments like bloodletting, European mortality in tropical Africa fell by ‘at least half and perhaps more’.91 The region remained a very dangerous place for Europeans: quinine didn’t totally eliminate the risk of malaria and there was still no prevention or treatment for the other dreaded mosquito-borne killer, yellow fever. Jesuit powder didn’t slay the ‘angel with a flaming sword of deadly fevers’ that guarded the continent. But it did weaken her. Five hundred years after Portuguese explorers had first coveted Africa’s vast natural resources, settler mortality fell to a level that made colonialism possible.92 Explorers, including Livingstone and Stanley, could now chart the key geographical features of the region, filling in Conrad’s ‘blank spaces’. When European countries claimed territories in the Scramble for Africa, they were now habitable for colonial administrators and soldiers in a way they had never been before.

The continued threat posed by infectious diseases in tropical Africa had an enormous impact on the specific form that colonialism took. The region attracted ambitious and unscrupulous Europeans motivated by making as much money in as little time and with as small a capital expenditure as possible – and then cutting and running before they were struck down by disease. They weren’t colonial settlers. So, unlike in New England, they didn’t bring their families with them, breed like rabbits and build institutions in the image of their home country. Rather, the Europeans who colonized Africa in the last decades of the nineteenth century created ‘extractive institutions’ that used violence and the threat of violence to coerce the population into collecting natural resources and transporting them to the coast, where they were shipped back to Europe. The ultimate aim of this brutal endeavour was not to build a new and better society, but to enrich a small group of Europeans by draining wealth from the region.93

Arguably the most appalling example of an extractive colony was created by Leopold II of Belgium.94 Frustrated with being the king of a minor European power with no overseas possessions, he hired none other than Henry Morton Stanley to help him build an empire in Africa. In the late 1870s and early 1880s, the quinine-fuelled explorer staked out a vast territory between the Atlantic and the Great Lakes for his patron. It was seventy-six times the size of Belgium and amounted to one-thirteenth of Africa’s total area. Founded in 1885, the Free State of Congo was Leopold’s private property – although he never travelled there because he feared the impact that infectious diseases would have on his health. The Belgian king presented his venture to other European heads of state as a philanthropic project that would stop Arab slavers, promote free trade and spread peace. The colony’s flag reflected these lofty aims. The yellow star on a dark-blue background was supposed to symbolize the shining light that Belgians were bringing to the darkest corner of Africa. In reality it was an enterprise that aimed to enrich Leopold, with no concern for the harm that it would do to the local population.

The Belgians’ first major infrastructure project was a 400-kilometre-long railway from the coast to Stanley Pool, where the Congo River became navigable. Conrad arrived in the Congo in 1890, when it was being constructed, and witnessed the harrowing conditions under which African workers laboured. He described chain gangs with iron collars around their necks and others who, exhausted from their exertions, sat under trees waiting to die. From Stanley Pool, steamships travelled hundreds of kilometres into the interior. Perhaps the most disturbing scene in Heart of Darkness occurs at one of the most distant river stations. Through binoculars, Marlow observes that Kurtz, the delinquent company agent whom he has been sent to find, has impaled the severed heads of Africans on fence posts surrounding his garden. This incident isn’t a figment of the author’s imagination. A very similar story was reported in Europe several years after Conrad left the Congo and appears to have spurred him to write his semi-fictionalized first-hand account of European colonization. Conrad described what he witnessed as ‘the vilest scramble for loot that ever disfigured the history of human conscience’. But the worst was yet to come.95

When Conrad worked as a steamboat captain on the Congo River, the main loot was ivory. Towards the end of the 1890s there was a boom in demand for rubber, which was used to insulate electrical wires and make bicycle, and later car, tyres. Congo’s equatorial rainforest was, along with Brazil, the world’s main source of natural rubber. Other European colonial powers responded to this economic opportunity by planting vast rubber plantations in tropical Asia, but it takes at least ten years before the trees produce a decent crop. Leopold set out to make as much money as possible in the intervening period. By the turn of the twentieth century, half of the colony’s budget was spent on the Force Publique. This army of occupation-cum-corporate police would move from village to village. They kidnapped the women and children and sent the men deep into the rainforest to collect rubber. If they failed to bring back their quota, the soldiers would respond with wanton brutality – killing, raping and maiming their captives. One particularly notorious photo from the period shows a father staring forlornly at a tiny dismembered hand and foot that once belonged to his daughter but now lie on the floor in front of him. Alas, this was not an isolated incident. The Belgians cut off so many limbs that there was a rumour among the Congolese that dismembered body parts were used to make the canned corned beef that formed an important part of the European diet in the tropics.96

According to the American writer Adam Hochschild, when the Congo Free State was created in 1885 it had about 25 million inhabitants; by 1923, when the rubber boom was over, there were 7.7 million. For every 10 kilograms of rubber exported, the population fell by one. Congolese didn’t only die as a direct result of the Force Publique’s violence: Belgian rule caused massive disruption to the lives of people living in Central Africa, leading to famines and plummeting birth rates. As soldiers, caravans of porters, steamboat crews and displaced people moved across the colony they spread diseases from the coast to the interior, where many communities had lived relatively isolated existences prior to the Belgians’ arrival. Half a million people died from sleeping sickness in 1901 alone. Smallpox was another major killer. One observer reported visiting a smallpox-ravaged village in which the vultures had become so fat on their diet of human flesh that they were unable to fly.97

While colonization was disastrous for the people of the Congo, it made Leopold fabulously rich. He spent most of his money on construction – so much so that he became known as the ‘Builder King’. In his home country he paid for monuments and museums in Brussels, a railway station in Antwerp and a golf course, hippodrome, promenade and parks at the seaside resort of Ostend. In the south of France he built a dock for his 15,000-ton yacht and bought an estate on Cap Ferrat, Villa Les Cèdres, that was on the market for over $410 million in 2017, making it the most expensive home in the world at the time. Another major outlay was Caroline Lacroix, who was sixteen and earning a living from prostitution when she met sixty-five-year-old Leopold. He lavished enormous sums of money on her over the next ten years until his death, including 3 million francs on dresses at Callot Soeurs in Paris.98

Even after the Congo became independent in 1960, half a century after Leopold’s death, the impact of colonialism lingered. In contrast to North America, where the colonial legacy was democracy and rule of law, in the Congo it was authoritarianism and plunder. The Belgian state connived with the former colony’s military and the CIA to murder Patrice Lumumba, just a few months after he became the first democratically elected prime minister. In 1965, after various mutinies, rebellions and secessions, Mobutu Sese Seko – who had been a sergeant in the colonial Force Publique and was then head of the Congolese National Army – seized power. He would be the country’s dictator for the next thirty-two years. Mobutu ruled with a brutality and venality that was not dissimilar to Leopold’s, and amassed a fortune of several billion dollars – bigger than the king’s. His tastes were similar too. Mobutu was infamous for chartering a Concorde to take him on shopping trips to Paris, and he bought a yacht and several palatial homes in Europe, including one in Roquebrune-Cap-Martin, only 20 kilometres from the Belgian king’s former home in Cap Ferrat.99

Mobutu was removed from power in 1997. Still, despite being rich in natural resources including diamonds, gold, timber, copper, cobalt and coltan, Democratic Republic of Congo (DRC) is one of the poorest countries in the world today. According to World Bank data, three-quarters of the population live in extreme poverty – that is, on less than $1.90 a day – and the annual GDP per capita is just over $1,200, the third-lowest in the world. The DRC’s is a typical story – albeit an extreme version – for the nations that were created in the Scramble for Africa at the end of the nineteenth century and won their independence in the second half of the twentieth. The ten poorest countries in the world are all former colonies in sub-Saharan Africa. It is not unreasonable to conclude that these societies would have been better off if Europeans had never discovered a moderately effective treatment for malaria and the region had remained a white man’s grave.
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Revolutionary Plagues


‘When we revolt it’s not for a particular culture. We revolt simply because, for many reasons, we can no longer breathe.’

FRANTZ FANON



I can’t breathe

On 25 May 2020, a cashier at a Minneapolis convenience store called the police after a customer paid for a packet of cigarettes with a counterfeit $20 bill. Mobile phone footage of what happened next shows one of the responding officers restraining the suspect in the street outside. The policeman, who is white, kneels on the neck of an African American man, crushing his head against the tarmac and restricting his airway. The suspect pleads for his life. ‘I can’t breathe,’ he says repeatedly. ‘Please. Please. Please. I can’t breathe. Please man.’ Members of the public implore the officer to stop. His three colleagues watch, doing nothing. After nine and a half minutes, the man accused of paying for smokes with a fake banknote is dead.

The murder of George Floyd sparked an unprecedented outpouring of sadness and anger about police brutality towards African Americans. Up to 26 million people participated in demonstrations in support of Black Lives Matter that summer, making them the largest protests in the United States’ history.1 Dying at the hands of law enforcement is, however, only the most shocking and violent manifestation of the discrimination that Black people face. The median household wealth of African Americans is $17,600 compared to $171,000 for whites,2 and they are almost six times more likely to be incarcerated.3 The demonstrations that rocked the USA in the summer of 2020 were motivated by concerns that were much more fundamental and went beyond one brutal killing: although the United States abolished slavery at the end of the Civil War, it never rid itself of white supremacy and Black subjugation. As a result, statues that literally put Confederate politicians and generals on pedestals in Southern state capitals were rallying points for protestors.

But New World slavery and its legacy are not exclusively a North American problem. Only about 3 per cent of the 12.5 million humans trafficked across the Atlantic ended up in what would become the United States.4 The slave ships’ most common destination was the European colonies in the Caribbean, where African slave labour was first used over a century before slaves were first shipped to Britain’s North American territories in 1619. Many descendants of Afro-Caribbean slave labourers migrated to Europe, where the sentiments expressed by BLM found a receptive audience. Shortly after the murder of George Floyd, residents of Bristol in south-west England pulled down a statue of Edward Colston – a seventeenth-century merchant and slave trader – that had stood in the city centre for over a century, as if to celebrate the role that he and his home town played in trafficking Africans across the Atlantic.5 In fact, a plaque on the plinth described him as one of Bristol’s ‘most virtuous and wise sons’. For years locals had petitioned the city council to remove it, but they got nowhere. Finally, in June 2020, protestors dragged the statue of Colston through the streets and threw it into the murky River Avon.fn1

In order to comprehend the contemporary world, we must understand how an institution as horrific and iniquitous as American slavery came into being. For most people alive today, the primary objection to slavery is that it is fundamentally dehumanizing to treat one person as the property of another. There are less principled grounds for objection, too. The founder of economics, Adam Smith, agreed that New World slavery was morally repugnant, but he also pointed out that it was economically inefficient. In The Wealth of Nations Smith argued that ‘the work done by free men comes cheaper in the end than the work performed by slaves’. This is because enslaved workers who had no prospect of being freed could only be encouraged to be productive through violence and threats. At the same time, there were enormous incentives for slaves to try to sabotage their workplaces, attack their supervisors and escape from a living hell. According to Smith, the cost of violent supervision required to keep an enslaved labour force in line made it prohibitively expensive. If European settlers were economically rational, they would have employed free labourers from their home countries because they were a less threatening, more manageable and ultimately cheaper option.

Adam Smith saw slavery as a manifestation of humanity’s will to dominate other people. But is this the whole story? It’s clear that the proprietors of slave plantations in the New World were capable of treating labourers with great cruelty in order to maximize their profits. But it seems improbable that the planters were so sadistic that they would choose to engage in this hideous practice when it was essentially costing them money. Was there a hidden logic to their cruelty? As we’ll see, the emergence of American slavery and the ideology of racism used to justify it had a great deal to do with infectious diseases – and who could, or could not, survive them.

Slavery and epidemiology

The history of slavery goes back far beyond the European colonization of the Caribbean. It emerged soon after the adoption of settled agriculture and should be conceptualized as the extension of the logic of domestication of animals to unfortunate members of our own species.6 When men and women became slaves they were no longer treated as fellow humans but as beasts of burden. They could be held in captivity, worked to the point of exhaustion, beaten into submission, and exchanged for something else. But there was something new and peculiar about American slavery. For thousands of years, skin colour had no bearing on who was seen as a suitable candidate for enslavement. It was in the Americas that people of African origin became associated with servitude for the first time.

In fifth-century-BCE Athens, as many as 80,000 people – a quarter of the population – were slaves who played no role in the city state’s democratic processes.7 They comprised both Greeks and non-Greeks who were captured during wartime and through piracy. Ancient Rome also had a large number of slaves, most seized in the wars of expansion that the Roman army fought across the Mediterranean and its hinterlands. After the conquest of Epirus in 167 BCE, 150,000 Greeks were enslaved despite the high esteem in which Romans held Hellenic culture.8 Some slaves in the Greco-Roman world may have been Black Africans, but they were in a small minority and skin colour wasn’t a characteristic that was associated with servitude. Indeed, Roman emperors and other high-ranking officials came from across the empire – including the provinces of Africa and Arabia – and although it isn’t clear how dark their skin was, we can be fairly sure they weren’t light-skinned Europeans.

There was a booming trade in humans in the medieval Mediterranean. The basic principle of slavery was that it was acceptable to enslave anyone who didn’t follow your own religion. Catholic Italian slave traders sometimes stretched this to include Orthodox Christians.9 In the Western Mediterranean the main source of slave labour was Muslims captured during the Reconquista of the Iberian Peninsula, which culminated in the defeat of the Nasrid Kingdom of Granada in 1492. Genovese and Venetian merchants bought young men, and more often young women, in the Black Sea slave markets and sold them throughout the eastern region. These included Georgians, Armenians, Circassians and other Caucasian people.10 At this time, most slaves would work as domestic servants. There were exceptions, however. In the Arab world, young men from the Black Sea region were bought to serve as an elite caste of soldiers or Mamluks. Slaves became masters when the Mamluks seized power in 1250, ruling much of the Middle East from Cairo until 1517.

In the thirteenth century, Norman crusaders established sugar cane plantations on Cyprus and began exporting their produce to western Europe.11 The work was initially done by feudal serfs, but as demand for sugar grew and sugar cultivation expanded, the plantations increasingly used slave labourers bought in the slave markets of the Black Sea or captured in wars against the Greeks, Bulgarians and Turks.12 This model spread to Crete, Sicily and then westwards to the Balearic Islands.13 The sugar cane plantations established in the thirteenth and fourteenth centuries shared many of the key characteristics with the slave societies that emerged in the sixteenth and seventeenth centuries in the Americas: slave labour was used to cultivate and process a cash crop on estates owned by western Europeans and transported by ship to be sold back in Europe. But the association between Black Africans and slavery only began in the fifteenth century.

The post-Black Death expansion of the Ottomans disrupted the economic life of the Mediterranean, leading European explorers, soldiers and entrepreneurs to spill out into the Atlantic Ocean. Spain conquered the Canary Islands, and the Portuguese settled previously uninhabited archipelagos such as Madeira, the Azores, Cape Verde and São Tomé and Príncipe.14 The warm, humid climate, volcanic soil and plentiful water were ideal for cultivating sugar cane, and entrepreneurial aristocrats established plantations to satisfy the ever-growing demand in Europe. The major challenge they faced was finding workers to clear the forest, cut terraces into the sides of mountains and build irrigation systems, and, once this was done, cultivate, harvest and process the crop. With the Reconquista coming to an end, access to the Black Sea slave markets blocked by the Ottomans, and all the islands except the Canaries uninhabited, they found a variety of alternative sources of forced labour.15 This included Berbers from north-west Africa and conversos – Iberian Jews and Muslims who had converted to Christianity yet were treated with deep suspicion. But as Spanish and Portuguese merchants developed closer links with West Africa, it became the most reliable source of slaves. In fact, Black Africans were increasingly being transported back to Europe too: by the mid-sixteenth century they constituted over 7 per cent of Seville’s population and 10 per cent of Lisbon’s.16

When Columbus set foot on Hispaniola he inadvertently found some of the most fertile land on the planet and a warm, humid climate that was perfect for growing sugar cane. His second voyage in 1493 brought sugar cane plants to the Caribbean. At first the conquistadors tried to use Native Americans to work the land, but, as we know from the previous chapter, the indigenous population was devastated by Old World pathogens.17 On Columbus’ third voyage to the Caribbean in 1498 he advocated importing Africans who were already working on sugar plantations in Atlantic outposts like Madeira and the Canary Islands. Soon afterwards the transatlantic slave trade began. Within twenty-five years there were more enslaved Africans than Taíno in Hispaniola. By the middle of the sixteenth century the indigenous population had totally disappeared.18 As West Africa was connected to Europe and Asia by overland and now sea routes, the local population had been exposed to Old World pathogens and fared much better. Between 1550 and 1650, 650,000 Africans were trafficked to Spain’s and Portugal’s American colonies – more than twice the number of Europeans who crossed the Atlantic in that period.19

The early conquistadors’ decision to use enslaved Africans on their sugar plantations had unexpected but momentous consequences: it inadvertently set the whole of the American tropics on an inescapable path towards racialized slavery because the nascent transatlantic slave trade carried not only people but also some of the mosquitoes and microbes that made West Africa a deadly place for Europeans.20

The Anopheles gambiae mosquito, which transmits the most lethal falciparum strain of malaria in West Africa, didn’t make it across the Atlantic. Instead, the malaria plasmodium was carried to the Caribbean in the blood of trafficked West Africans – many of whom would have been recently infected by falciparum and therefore carrying the plasmodium. The Caribbean is home to a number of other species of the Anopheles mosquito that were capable of transmitting Plasmodium falciparum. But they are not as effective as their African cousins because they are less drawn to human blood. As a result, malaria – which was the major killer in West Africa – was not as deadly in places like Hispaniola.21

Yellow fever was a different story. The species of mosquito that transmits this virus from human to human, Aedes aegypti, prefers to lay its eggs in water vessels rather than in swamps or puddles; as a result, it was well suited to crossing the Atlantic in slave ships. Once it had made it to the Caribbean, Aedes aegypti found sugar cane cultivation an ideal ecosystem in which to reproduce: the plantations were full of clay pots that were used to crystallize sugar but would fill with water in the wet summers, effectively doubling up as mosquito breeding sites.22

The arrival of West African pathogens turned the Caribbean into a new white man’s grave. Yellow fever epidemics rather than malaria were the major killer of Europeans, but the basic outcome was the same: almost everyone who had grown up in West Africa would have been exposed to these diseases and acquired lifelong immunity, whereas new settlers from Europe hadn’t developed any tolerance, so died in droves.23 As a result, African labour became the economically ‘rational’ option for plantation owners.

Thanks to research commissioned by the British Army, we have a good idea of the differences in death rates between newly arrived Africans and Europeans in the Caribbean in the first half of the nineteenth century.24 During peacetime, 1.5 per cent of soldiers based in Britain died every year. Being stationed in other temperate regions such as the Mediterranean, North America or southern Africa did not have much of an impact on mortality rates. But when they were sent to tropical areas, the risk of death rose markedly. In the American tropics more than one in eight soldiers died every year, about ten times the death rate of soldiers in temperate zones.25 Early-nineteenth-century medical science wasn’t able to distinguish between yellow fever and malaria, but the data demonstrates that Europeans in the Caribbean died mainly from ‘fevers’ which were responsible for 84 per cent of British troops’ deaths in Jamaica and just under half in the Lesser Antilles, which includes Barbados.26

Given that people working on plantations would have been more exposed to mosquitoes than soldiers stationed in ports and towns (and that for every death two more people got seriously ill), it’s clear that agricultural labourers imported from Britain would have fared very badly in the Caribbean. Mortality was much lower among trafficked West Africans who had already acquired immunity to yellow fever and malaria. This can be seen in the disparity in death rates between African soldiers in the British Army – who had been recruited from slave ships crossing the Atlantic by the Royal Navy as part of its efforts to enforce the 1807 ban on the slave trade – and their white counterparts. When stationed in Sierra Leone, about 3 per cent of African soldiers died every year. In the Caribbean the risk of dying increased slightly to 4 per cent, but was still three times lower than for white British soldiers.27

A very clear illustration of what happened to European settlers who tried to establish colonies in the Americas without African slave labour is the disastrous Scottish attempt to build a trading settlement in what is now Panama at the end of the seventeenth century. The Scottish Darien Company’s expedition was funded by public subscription and thousands of people had invested their life savings in the enterprise. This amounted to between a quarter and a half of Scotland’s total wealth.28 In 1698, 1,200 people set sail to ‘New Edinburgh’ with a year’s food supply and ‘the nation’s finest woollen hose, tartan blankets, ornamental wigs, and leather shoes – 25,000 pairs’ to trade with the natives.29 Within eight months of arriving, over three-quarters of them were dead and the rest returned to Scotland. Tragically, just before this party arrived back in Scotland to tell their compatriots about the disaster, the Darien Company sent another group of 1,300 people to New Edinburgh. Within nine months, all but 100 of the second group were dead. Infectious diseases weren’t the only problem encountered by the Scottish colonialists – as you can imagine, there wasn’t much demand for itchy socks or warm blankets – but they were the most significant cause of failure.30

Incredibly, the impact of Scotland’s Central American misadventure is still felt today. At the end of the seventeenth century, although England and Scotland were separate nations, they had shared the same monarch since 1603. England was keen for the two countries to unite, but many Scots wanted to retain their independence because they feared being overwhelmed by their much bigger neighbour. The failure of New Edinburgh didn’t just kill 2,000 people; it also wiped out all the money that had been invested in – or gambled on – this doomed project. Cannily, the English promised to compensate the investors if they agreed to closer ties between the two countries. Even committed Scottish nationalists supported the 1707 Act of Union when faced with the possibility of financial ruin. ‘Thus’, wrote the historian John McNeill, ‘Great Britain was born, with the assistance of fevers from Panama.’ Over 300 years later, the union is a major political issue and pro-independence parties currently hold a majority in the Scottish parliament. New Edinburgh was a particularly spectacular example of the damage that infectious diseases wrought among white colonial would-be settlers in the American tropics. But the colonies that lasted did so because plantation owners quickly learned that trafficked West Africans provided a much more reliable source of labour than Europeans.

After the notable success of Spanish plantations in the Caribbean, other nations began to establish colonies to cash in on growing demand for sugar.31 The English settled in Barbados in 1627 and set about developing cane plantations. As with Hispaniola and other islands, the original inhabitants were quickly wiped out by infectious diseases. But the plantation owners didn’t immediately turn to enslaved Africans to solve the perennial problem of who would work for them. Unlike in southern Europe, there wasn’t a recent tradition of slave labour in the British Isles. At the time the English wouldn’t have associated slavery with Black Africans; rather, it would have brought to mind their countrymen who had been kidnapped from coastal settlements or ships by Barbary pirates and taken to North Africa.32 Plantation owners adapted the traditional English system of apprenticeship, in which a novice worked for a master tradesperson for nothing for a fixed amount of time so they could learn their trade.33 In the Americas, indentured servitude involved a labourer signing up to work on a plantation without pay for a set period of time, usually between three and seven years. In return, the employer would cover the cost of the transatlantic journey, as well as food and board for the period of employment. When the contract finished, the former servants were provided with land, goods or money to build a new life in the New World.34

On the face of it, it made perfect sense for Barbadian landowners to use indentured labourers from the British Isles. This was not just because, as Adam Smith noted, free workers were easier to control and were therefore cheaper. It also helped that back home the Agricultural Revolution had created plenty of underemployed landless labourers who were looking for new opportunities, and it wouldn’t be until the nineteenth century that the Industrial Revolution provided vast numbers of new jobs for them. In the aftermath of the English Civil War, plantation owners didn’t even have to look that far afield to find workers. Oliver Cromwell shipped several thousand political opponents, many of whom were Irish, to the Caribbean.35 The term ‘barbadoesed’ – to be exiled to Barbados – was in common use in the middle of the seventeenth century. With no way of making a living in this strange land, many exiles had little choice but to enter indentured servitude.

Ten years after the colony of Barbados was first settled, there were about 2,000 white indentured labourers and just 200 enslaved Africans.36 The former were disparagingly referred to as ‘buckra’ by the latter – supposedly because they had to sit in the ‘back row’ of the church.37 These impoverished white settlers struggled to survive in tropical America. Yellow fever killed about 6,000 people, half of the white population of the island, in the mid-seventeenth century.38 It would have had a far more devastating impact on plantation labourers than on those who worked in other roles, because toiling in the fields brought them into frequent contact with disease-bearing mosquitoes – hence the lyrics of a song sung by enslaved Africans on Caribbean plantations: ‘New-come buckra, He get sik, He tak fever, He be die, He be die.’39 Faced with the loss of so many workers, English plantation owners started to copy the model pioneered by the Spanish and use slave labour from Africa. By the 1680s, enslaved Africans had all but displaced European indentured labourers in the Caribbean.40

The climate and soil were so advantageous to sugar producers in the American tropics that by the end of the seventeenth century the Caribbean supplied the vast majority of sugar to the European market. Regardless of whether a colony was Spanish, Portuguese, English, French or Dutch, the set-up on the cane plantations was now similar. Slave labour from tropical West Africa toiled on European-owned plantations to produce sugar for export. As production boomed, prices fell. What was once a rare luxury became an everyday household item used to sweeten tea, coffee, chocolate and rum punch, among other things. Between the beginning and the end of the eighteenth century, per capita annual consumption of sugar in Britain rose from 4 lbs to 18 lbs.41 This massive expansion in Caribbean sugar production was only possible because of the huge numbers of enslaved African labourers who cultivated and processed cane on yellow-fever-infested plantations.

The transatlantic slave trade created suffering on an almost unimaginable scale. Between the start of the sixteenth and the middle of the nineteenth century, 12.5 million Africans were transported to the Americas – the largest involuntary migration in human history.42 Almost 2 million perished on the journey, crammed below deck, shackled, as they crossed the Atlantic. Those who survived were sold to the highest bidder and became their property. Parents were separated from their children and husbands from their wives. Once on the plantation, they were forced to carry out back-breaking labour harvesting and processing sugar and other crops, in constant fear of violence at the hands of their masters. Women were subject to widespread rape and sexual coercion. Perhaps the most notorious sexual predator was Thomas Thistlewood, a British plantation owner in Jamaica whose diary describes 3,852 acts of sexual intercourse with 138 enslaved women over thirty-seven years in the mid-1700s.43 A recent study based on the DNA provided to the biotech company 23andMe by 50,000 people demonstrates that he was far from the exception.44 Almost twice as many males were transported across the Atlantic as females, and yet African women provided twice as much DNA to the modern-day population of former British colonies in the Caribbean.

There was nothing new about degrading stereotypes of slaves, but in the New World people of African heritage were for the first time exclusively associated with servitude.45 It is the specifically racial nature of modern American slavery that distinguishes it from pre-modern forms of forced labour. But once Black Africans had become inextricably linked with slavery in the European imagination, modern ideas about race were developed in order to justify this iniquitous situation.

The massive expansion in the transatlantic slave trade and American slavery in the seventeenth and eighteenth centuries coincided with a period of great intellectual energy in Europe, the Age of Enlightenment. One of its major preoccupations was ordering the natural world into various categories. This included humans, who were classified into different races, each with their own supposed physical, intellectual and moral characteristics. The pseudoscientific, racist taxonomy of humans had a clear hierarchy, with the white Europeans who came up with the schema placed at the top. Immanuel Kant, for example, wrote that the ‘race of the whites contains all talents and motives in itself’. Black Africans, in contrast, ‘can be educated, but only to the education of servants’ or, in other words, ‘they can be trained’. Native Americans were, according to Kant, ‘uneducable’ and ‘lazy’, which might have served to soften European guilt for colonizing their continent and literally decimating them.

The racists didn’t know it but, unwittingly, immunity to infectious diseases was a major factor in these stereotypes. The idea that Black people are well suited to a life of hard labour was influenced by African immigrants’ apparently unique ability to survive on the plantations in tropical regions of the Americas. In contrast, Native Americans were seen as a ‘weak race’ because they often died after their first encounters with ‘white people’.46

Freedom and revolution

In August 2019 the New York Times launched its ‘1619 Project’, with the aim of ‘placing the consequences of slavery and the contributions of Black Americans at the very centre of the United States’ national narrative’. The inaugural magazine issue, which has been turned into a bestselling book, contained an array of articles that emphasized the profound influence that racialized slavery has had on almost every aspect of contemporary American society, from traffic jams to health care. The project’s title and the date of the publication referred to the arrival of the first trafficked Africans in Britain’s North American colonies exactly 400 years earlier; the twenty-odd men and women had been transported across the Atlantic by Portuguese slave traders, but were then seized off the coast of Mexico by English pirates and brought to Point Comfort in Virginia. The fact that Africans have been present on the continent since 1619 is remarkable: even the Pilgrim Fathers – whose story plays such a central role in American mythology – didn’t get there until the following year.

The year 1619 did not mark the moment when North America became a slave society, however. As in Barbados, indentured servants were the preferred source of labour in England’s North American colonies at first. These workers comprised two-thirds of the 250,000 Europeans who arrived in the New World in the 1600s.47 The number of Black people arriving was tiny in comparison: there were fewer than 7,000 across all the colonies in 1680, accounting for less than 5 per cent of the population.48 And they were treated like indentured servants rather than slaves; ‘set to work alongside a melange of English and Irish servants, little but skin color distinguished them’.49 Many gained their freedom after working for their masters for a period of time; some of them even managed to amass large landholdings and purchased their own trafficked Africans to work on them.

The first record of what can be recognized as racialized slavery doesn’t appear until 1640, when three indentured labourers from Virginia – two white and one Black – ran away from their place of work. After they were captured, the colony’s highest court sentenced the two Europeans to four additional years of servitude. In contrast, the unfortunate African American – whose name was John Punch – was condemned to ‘serve his said master or his assigns for the time of his natural Life here or elsewhere’. Still, at the time John Punch was very much an exception to the rule.50

It wasn’t until the end of the seventeenth century that the number of African Americans in North America took off – in both absolute and relative terms. From under 7,000 in 1680 (5 per cent of the population), their number increased to almost 17,000 in 1690 (8 per cent), 28,000 in 1700 (13 per cent), and then kept on growing.51 By 1750, there were almost a quarter of a million Black people living in the North American colonies, roughly 20 per cent of the population. When we look at colony-level statistics, it is clear that the proportion of African Americans barely changed in the northern colonies; the increase in numbers is almost totally accounted for by the southern colonies. By 1700, African Americans represented 43 per cent of the population in South Carolina and 28 per cent in Virginia, for example. Fifty years later, the numbers were 61 per cent and 44 per cent respectively.

As their numbers increased, the status of African Americans began to change for the worse. Beginning in the last decade of the seventeenth century, new legislation transformed African Americans from servants into slaves.52 In 1696, South Carolina was the first colony to pass a so-called ‘slave code’, a set of laws that governed slavery and defined enslaved African Americans as the personal property of their owners. This legislation borrowed heavily from Barbados’ 1688 legislation. Other states followed, and by the time the Revolutionary War began slavery was legal throughout the Thirteen Colonies. Then, in the late eighteenth century, the northern states began to repeal their slave codes. In 1780, Pennsylvania passed a gradual emancipation law and Massachusetts ended slavery three years later.53 By the early 1800s, all the northern states had passed legislation that abolished slavery. The southern states, of course, remained strong defenders of slavery until they lost the Civil War, at which point they reluctantly and half-heartedly freed their African American slave labourers.

How can we explain the emergence of slavery in the south from the end of the seventeenth century but not in the northern colonies? The most common answer to this question is that it was incredibly labour-intensive to cultivate the type of crops grown on plantations that were suited to the climate and soil. According to this argument, tobacco, sugar cane, rice and later cotton cultivation generated so much demand for labour in southern colonies that the only way to satisfy it was with trafficked Africans. But this argument doesn’t really fit the evidence. Farmers and entrepreneurs in the northern colonies were also in need of workers, but they continued to use free and indentured labour from Europe – just as Adam Smith would have expected.54

In fact, the single biggest factor behind the sudden and marked increase in enslaved African Americans between about 1680 and 1750 in the southern colonies – but not the northern ones – was infectious diseases. Unlike the Caribbean, where yellow fever was the major hazard, in the North American colonies it was malaria. It didn’t exist in the region before the European colonists arrived. The deadliest strain – Plasmodium falciparum – came from West Africa, possibly via the Caribbean. We know that falciparum malaria travelled in the bodies of infected people because its vector, the Anopheles gambiae mosquito, didn’t make it across the Atlantic. Or at least not until much later. In 1930, the Anopheles gambiae was found in Brazil. Over the next decade, the number of people dying from malaria increased by about 25 per cent but, after a concerted effort, the mosquito was eradicated in the region by 1940.55 On the American mainland falciparum was transmitted by Anopheles quadrimaculatus, a species of mosquito common in low-lying parts of the east coast. It is not as effective at spreading the plasmodium as its West African ‘cousins’, but it is better than Caribbean species because of its preference for human blood.56 So malaria wasn’t as devastating as in West Africa, but it was far more consequential than in the Caribbean.

Falciparum malaria first appeared in Virginia and South Carolina in the mid-1680s – that is, just before African American slavery began to catch on in the North American colonies.57 The timing is not an accident. As with so many other disease outbreaks we’ve encountered in this book, it coincided with a period of climate disruption. In this case, El Niño events were much more frequent in the 1680s than in the preceding two decades, which may have aided the spread of malaria by creating the stagnant pools of water which Anopheles mosquitoes need to breed.58 The climate influenced the distribution of malaria in North America in another important way: as Plasmodium falciparum requires long stretches of relatively warm temperatures in order to reproduce, it could survive in the southern colonies but not in the northern ones. In fact, the geographical boundary between areas where the parasite could and couldn’t reproduce falls more or less exactly on the Mason–Dixon Line that divided Maryland from Pennsylvania and Delaware.59

In the south, agricultural workers who hadn’t developed immunity to falciparum malaria were likely to get very sick. As a result, European indentured labourers were no longer wanted, and nor did they want to settle there.60 From an amoral economic perspective, West African labour suddenly became a much more appealing proposition for plantation owners. The Italian economist Elena Esposito estimates that the arrival of falciparum malaria in the 1680s explains the rapid rise in numbers of African Americans in the southern colonies from that time – a conclusion that holds even when other possible explanations for the expansion of slavery are taken into account, such as the suitability of a county’s soil for crops like tobacco and cotton.61 In fact, malaria had the biggest impact on the expansion of slavery in counties where labour-intensive crops were grown, presumably because the economic benefit of healthy workers was greatest there.

Not only were plantation owners aware that people who were trafficked from West Africa were far less susceptible to malaria than those who came of their own volition from western Europe, according to Esposito they also had an understanding that people who grew up in certain parts of Africa were less susceptible to malaria than others. Posters advertising slaves for sale were surprisingly specific about where in Africa the people came from: they mention places such as Sierra Leone, or the Windward and Rice Coast. Esposito’s analysis of a database of 3,000 Africans sold in the slave markets of Louisiana between 1719 and 1820 shows that those who came from the most malaria-ridden regions of West Africa – who therefore had the highest level of immunity – commanded significantly higher prices than those who did not.62

The situation in Georgia was peculiar, but it underscores the crucial role that malaria played in the spread of slavery. When the colony was established in the 1730s, its trustees decided to build a society of small-scale farmers from Britain. African American slaves were initially banned from the province – a decision that was driven by military concerns. The leaders were concerned about the threat posed by the Spanish in neighbouring Florida; they reasoned that the best way to defend Georgia was with an army of British settler colonialists who would fight tooth and nail to defend their land, rather than a few plantation owners and lots of enslaved Africans who had no incentive to maintain the status quo. This might have made sense from a military perspective, but within a handful of years the strategy proved economically unviable because of the impact malaria had on the new arrivals.

In 1740, James Habersham, who arrived in Georgia as a missionary but became a merchant and politician, complained about the scarcity of workers: ‘I don’t know where I could purchase, or hire, at any reasonable rate, one servant.’ Contemporary Georgians were acutely aware that the labour shortage was a result of the Europeans’ susceptibility to malaria. One noted that Europeans ‘succumb to Distempers which render them useless for almost one half of the Year’, while another complained that because of their great susceptibility to malaria, ‘a white servant cost three times what he could produce’. With the exclusion of African Americans posing an existential threat to the nascent colony, Georgia overturned its ban on racialized slavery in 1751 and four years later adopted a slave code that was very similar to neighbouring South Carolina’s. By 1760, African Americans accounted for 37 per cent of the population.63

Although the number of enslaved African Americans in the southern colonies was rapidly increasing, white European settlers were still a significant proportion of the population. They put up with the initial, debilitating bouts of fever in order to take advantage of all sorts of relatively lucrative, high-status positions in the slave economy. Those Europeans who didn’t die developed immunity to falciparum malaria, as did their surviving children. At this point the descendants of settler colonists were capable of working on the land without getting gravely ill, but the die was already cast: there was an entire ideology in place to justify a racialized class system in which it was seen as natural that African Americans toiled on plantations while the white population raked in the profits.

The fact that the white southern population eventually acquired resistance to malaria proved important in the founding of the new nation. When the Continental Congress voted to adopt the Declaration of Independence in the summer of 1776, it was by no means a certainty that the rebels would be able to win the war. The British sent a large naval fleet and 34,000 soldiers to North America in order to crush the uprising. But after three years of fighting the Revolutionary War had reached a stalemate. The British planned to break the deadlock with their so-called ‘Southern Strategy’. Up to this point, the conflict had been fought mainly in the north – particularly in New England, where support for the rebels was strongest. The British sent 9,000 troops to the south, where they believed the population was loyal to the king and would rally to support the imperial army. Although mass support didn’t materialize, General Charles Cornwallis’s army was a superior fighting force and won the majority of its battles against the colonies. But the Southern Strategy fell apart during malaria season.

Although many of the British soldiers had been in North America for a year or two, they were stationed in New York and New England and had not developed resistance to falciparum malaria. During the late summer and autumn of 1780, a large number of Cornwallis’s troops fell sick with malaria. They recovered in the winter and then headed for the uplands of Virginia in the spring of 1781; the general hoped this move would ‘preserve the troops from the fatal sickness, which so nearly ruined the Army last autumn’. But then Cornwallis was ordered by his superiors in New York to march to what he described as a ‘sickly defensive post’ in the Tidewater, a low-lying coastal plain. Having endured one malaria season at most since their arrival in North America, the British soldiers’ immune systems were ill prepared for what lay ahead compared to members of the Continental Army and militiamen, many of whom had spent their whole lives in the south.

In early August, the British Army set up camp in Yorktown. In late September they were surrounded by the enemy, which included not just American forces but also newly arrived French soldiers who had come to help their fellow revolutionaries. Cornwallis surrendered twenty-one days after the siege began. He had no choice: over half of the soldiers under his command were unable to fight due to falciparum malaria. The newly arrived French soldiers were also susceptible to malaria, but because it takes up to a month from being bitten by an infected mosquito to the onset of symptoms, they didn’t fall ill until after the British had given up.64 Seven thousand British troops were captured at Yorktown, a quarter of their forces in North America. This changed the trajectory of the war.

In 1781 the revolutionaries were really struggling. The Congress was bankrupt and the Continental Army had mutinied twice earlier in the year. But with war raging back in Europe and across much of the empire, defeat at Yorktown demonstrated to the British that there was little chance of regaining its American colonies. It marked the end of major combat operations in the Revolutionary War and the beginning of negotiations between the United States and Great Britain, culminating in the British agreeing to recognize US independence at the Treaty of Paris in 1783. Although John McNeill is careful not to completely ignore the role of ‘Great Men’ like George Washington, he drolly suggests that the female Anopheles quadrimaculatus mosquitoes should be considered one of the ‘founding mothers of the United States’. As he points out, malaria killed eight times more British troops than American guns did.

A couple of decades later in the Caribbean, mosquitoes – in this case Aedes aegypti – once again came to the assistance of a colony that was fighting to win independence from another European Great Power.

Black Jacobins and yellow fever

François Makandal was born into a well-to-do Muslim family in West Africa in the first half of the eighteenth century.65 At the age of twelve he was captured and transported across the Atlantic to Saint-Domingue, the French colony that covered the western third of Hispaniola. Contemporaneous accounts of Makandal’s life are scant and contradictory, but we know for sure that he worked on a sugar plantation and lost his right arm in an industrial accident while grinding cane at night.66 After this he fled to the mountainous interior, where he became the charismatic leader of the island’s fugitive former slaves – the so-called Maroons. Some sources suggest that he was an oungan, or Vodou priest. According to C. L. R. James, the Trinidadian historian and author of The Black Jacobins (1938), Makandal claimed to be able to predict the future and persuaded his fiercely loyal followers that he was immortal. For many years he led a campaign to destroy the colony’s French community by poisoning their water supplies. In 1758, the French apprehended him and then burned him at the stake in front of a large crowd in Cap-Français, the capital. His followers were convinced that he escaped death by metamorphosing into a mosquito and flying away.67 If Makandal did indeed transform into this insect it was a prescient choice, because a generation later the humble Aedes aegypti would play a critical role in the Haitian Revolution, the only time in history when enslaved Africans succeeded in overthrowing their European oppressors.

Today, Haiti, as it is now known, is the poorest country in the western hemisphere. But in 1789 Saint-Domingue was one of the most productive and profitable territories anywhere in the world. Despite being about the same size as Massachusetts, it produced two-fifths of the world’s sugar and over half its coffee.68 Exports had doubled between 1780 and 1789 as a result of booming demand in Europe, generating enormous wealth for French plantation owners, merchants and the state.69 But Saint-Domingue’s productivity depended on the forced labour of almost half a million enslaved people of African descent. Together with the 50,000 Maroons, who – like Makandal – had fled slavery and eked out a living in the mountains, Black Africans constituted almost 90 per cent of the population, with the rest rich and poor whites, along with a smaller population of free mulattoes. Saint-Domingue had the largest enslaved population in the Caribbean, almost twice that of Jamaica, the next biggest. While there were 700,000 enslaved African Americans in the United States at the time, they only accounted for about a quarter of the total population.70

C. L. R. James describes how plantation owners and their agents ‘hated the life and sought only to make enough money to retire to France or at least spend a few months in Paris’.71 One of the main reasons why the French were so keen to get out of the colony was infectious diseases, and in particular yellow fever. The threat of dying was not high enough to discourage impoverished aristocrats from making a quick livre, but it wasn’t low enough for them to bring their families over and settle down forever. As a result, plantations were run to maximize short-term profit. Nowhere was this more apparent than in the treatment of enslaved Africans. More than half of all enslaved Africans died within five years of arriving in Saint-Domingue – not from yellow fever but from overwork, malnutrition and crowded, insanitary conditions which made them susceptible to dysentery, typhoid and tetanus.72 In an effort to stem the tide of deaths – and presumably increase slaves’ productivity – the Colonial Ministry in Paris issued a series of decrees in the mid-1780s calling upon plantation owners and their agents to give enslaved labourers a day off per week, provide enough food so they wouldn’t starve, and refrain from murdering them. The French population in Saint-Domingue vehemently opposed these decrees and the court in Cap-Français refused to recognize them.

There was a simple economic reason for the brutal treatment of enslaved Africans: they were cheap to replace – so cheap, in fact, that it was more cost-effective to buy new labourers every few years than to provide them with decent living standards and encourage them to have children. The numbers of enslaved Africans being imported into Saint-Domingue increased markedly in the second half of the eighteenth century, from 10,000 a year in the mid-1760s to 15,000 by the early 1770s, and 40,000 on the eve of the French Revolution.73 The short-term economic calculations of plantation owners overlooked the fact that this approach destabilized Saint-Domingue society because it meant the majority of enslaved workers had been born in Africa: they remembered life before servitude, longed to be free again, and recognized that if they didn’t rise up they would most likely be dead within a few years.74

In the 1780s, perceptive French visitors realized how dangerous the situation had become, with one likening Saint-Domingue to Mount Vesuvius. The French Revolution further unsettled Saint-Domingue. The political turmoil set the so-called ‘grands blancs’ – the royalist plantation owners and their allies – against the ‘petits blancs’ – the poor French who supported the revolution. And it sowed resentment among the mulatto and Black population when it became clear that, as in the United States, the revolutionary ideals of liberté, égalité and fraternité did not apply to them. While the revolution quickly swept away the remnants of feudalism in France, the white supremacist slave society remained unchanged in the Caribbean colonies. That is, until the Black population of Saint-Domingue took matters into their own hands.

In 1791, enslaved labourers attacked their French masters with machetes, burned the plantations and smashed sugar-processing machinery. Massively outnumbered, the colonialists fled. They begged the National Assembly in Paris to send troops to crush the rebels and restore slavery. The revolutionary government, increasingly influenced by the radical factions, declined to intervene. Instead they ratified what had already been achieved in practice: slavery was abolished in Saint-Domingue in 1793. The rebel army joined their former enemy, the French state, and their leader, François-Dominique Toussaint Louverture, became the colony’s lieutenant-governor and commander-in-chief.

The British aimed to take advantage of the situation and invaded Saint-Domingue in 1793. They were welcomed by the French plantation owners, who hoped that they would help restore the old order. For five years, the British occupied the southern and western parts of Saint-Domingue. In that time, 25,000 British soldiers fought in the colony. But with 60 per cent of these forces dying within a few months of arriving, most from yellow fever, they failed to make much progress against the rebels.75 In 1798 the British Army cut its not insignificant losses and returned to Europe.

Towards the end of 1799, Napoleon seized power in a coup. He had built his reputation over the previous decade as a brilliant military commander who successfully defended the revolution from internal and external threats. The First Consul longed to reassert French control over Saint-Domingue, which although still technically part of France had taken an increasingly independent path under Toussaint Louverture. Napoleon hoped to reimpose slavery and revive the slave plantations, which would then be distributed to his loyal supporters. The reconquest of Saint-Domingue was also part of a grand strategy: to use the colony as a base from which to expand the French Empire into North America. France nominally owned the vast but sparsely populated territory of Louisiana, which extended from the Gulf of Mexico to the Canadian border, and from the Mississippi to the Rockies. But in reality French control didn’t go far beyond Nouvelle-Orléans, which at the time had a population of about 8,000. Napoleon wanted to develop the region to grow grain to feed the population of Saint-Domingue, but also to get one over on his arch enemy, Britain, which had lost most of its colonies in North America two decades earlier.

When it became known that France was planning to invade Saint-Domingue, the Ministry of War in Paris was inundated with men wanting to take part. Like Napoleon, they assumed that victory would be a foregone conclusion, providing opportunities to accumulate great wealth. In December 1801, an expeditionary force of 30,000 soldiers set sail for the Caribbean under the command of Charles Leclerc, Napoleon’s brother-in-law.76 Napoleon and Leclerc were aware that their soldiers could suffer greatly from yellow fever in Saint-Domingue – even though they thought it was ‘miasma’ rather than a mosquito-borne virus that posed the threat. The expedition left in winter so that the French Army would have several months to reconquer the colony and restore slavery before the rainy season arrived and the Aedes aegypti population exploded. The French commanders were so confident that they could achieve a swift victory that they didn’t plan for a prolonged campaign that stretched into the summer. This hubris would prove very costly.

The French had an early success in May 1802, when they captured Toussaint Louverture during what was meant to be a parley between him and a French general. The rebel leader was transported to France and imprisoned in a castle in the Jura Mountains, where he died the following year. But apart from this one ignominious episode, French efforts to reconquer Saint-Domingue were a disaster. After a decade of conflict, the rebel army was a disciplined, well-armed fighting force led by brilliant military commanders – especially Jean-Jacques Dessalines, who assumed leadership after Toussaint Louverture was captured. Aedes aegypti was a crucial weapon in their arsenal. The rebels knew from experience that newly arrived Europeans died in droves every summer during the rainy season, when mosquitoes thrived, and they planned to fully utilize the advantage that their immunity to yellow fever offered them. As Dessalines prepared to attack the French for the first time in March 1802, he reminded his troops: ‘The whites from France cannot hold out against us here in Saint-Domingue. They will fight well at first, but soon they will fall sick and die like flies.’77

The insurgents did everything they could to avoid the kind of conventional pitched battle that the French were expecting. They used the rugged terrain to their advantage, launching surprise attacks and then disappearing into the mountainous interior. This not only negated any tactical or technological superiority the colonial army had; it also bought the rebels time until the yellow fever season arrived.78 It proved to be a wildly effective strategy. When the rains came, the French fell sick in terrifying numbers. In a letter to Napoleon written in summer 1802, Leclerc lamented: ‘The colony is lost … What general could calculate on a mortality of four-fifths of his army and the uselessness of the remainder?’79 Leclerc himself died from yellow fever in November. Twelve thousand reinforcements arrived from France early the following year, but they suffered the same fate. According to John McNeill, a total of 65,000 French troops were sent to reconquer Saint-Domingue. Over 50,000 died, the vast majority from yellow fever. The rebels were, of course, barely affected by the disease. It was as if Makandal really did live on as a mosquito and had returned to finally fulfil his plan to poison the French.

In the summer of 1803, war broke out again in Europe between Napoleon and his client states on the one hand, and the Third Coalition, which included the British, Habsburg and Romanov Empires, on the other. The Royal Navy renewed its blockade of French ports, making it impossible for Napoleon to send more reinforcements to the Caribbean. Bearing in mind the struggles that French troops had experienced in the past couple of years, this probably would have been futile anyway. Nevertheless, it marked the point at which Napoleon realized victory was unachievable. He is supposed to have muttered, ‘Damn sugar! Damn coffee! Damn colonies!’80 If he had better understood the ultimate cause of his army’s downfall, he would have perhaps cursed Aedes aegypti and RNA viruses too.

On New Year’s Day 1804, the rebels proclaimed the birth of the new state of Haiti, a name derived from the Taíno term for the island of Hispaniola. The French defeat at the hands of the Haitian rebels – and the island’s mosquitoes – helped to shape the modern world. Without a base in Saint-Domingue, Napoleon had little choice but to abandon his grand plan of building an empire in the western hemisphere. In December 1803, France sold its North American colonial possessions to the United States for $15 million. The Louisiana Purchase was a crucial milestone in the growth of the new country, doubling its size and expanding its boundaries from the Mississippi River all the way to the Rockies. Fifteen new states were eventually carved out of the land acquired from the French. The USA’s westward expansion was disastrous for Native Americans, but it went a long way to shaping the vast country that became a global superpower in the twentieth century.

Disunion

The Haitian Revolution sent shockwaves throughout the Atlantic world. The former slaves of Saint-Domingue had risen up and vanquished a European power with a population forty times its own. This demonstrated just how vulnerable white plantation owners in the Caribbean were: they were not just massively outnumbered by an angry enslaved population but also faced an invisible enemy that struck down forces sent from Europe to save them.

It isn’t a coincidence that Britain banned the Atlantic slave trade in 1807, three years after Haiti declared independence. At the time, this move wasn’t seen as a first step towards the abolition of slavery; rather it was an attempt to preserve the institution.81 The British hoped that banning the trade in human beings would cut off the cheap supply of African labour and force plantation owners to take better care of ‘their property’, therefore reducing the risk of rebellions spreading from Haiti to other colonies in the region. This strategy failed. There were uprisings in Barbados in 1816, Demerara (today’s Guyana) in 1823, and then Jamaica in 1831–2. Even though the Caribbean slave plantations remained hugely profitable, and an increasingly important part of the British Empire’s economy, the government in London decided to abolish slavery altogether in 1833.82 The story of Haiti serves as a vital corrective to the self-congratulatory narrative that I was taught at school, which emphasized the role of William Wilberforce, the enlightened white saviour. Enslaved Africans played a crucial role in winning their own freedom by making the risk of another Haiti too much for the British government to bear.83

In the USA, Congress also abolished the importation of slaves in 1807 – although it didn’t take effect until the following year and smuggling continued. The Haitian Revolution increased North American plantation owners’ fears that slavery could be abolished there too – as the French revolutionary government had done in 1793.84 This anxiety influenced their excessive response to the threat posed by the anti-slavery movement in the north, which in turn contributed to the polarization that was already cleaving the country apart. The arrival of falciparum malaria in the late seventeenth century had set the colonies in the south and north on diverging trajectories, and by the beginning of the eighteenth century the differences between the two regions had become stark. Enslaved African labour was a crucial part of the southern plantation economy, whereas the north’s growing manufacturing sector relied on free labour from Europe; this led to very different understandings of liberty.85 In the northern states, freedom implied resistance to the southern slave states that had dominated national politics since the revolution. To white southerners, it meant the absence of federal interference in states’ affairs, particularly when it came to slavery.

The fragile alliance between North and South was thrown into crisis in 1860 with the election of Abraham Lincoln, the standard-bearer of a newly formed Republican Party that strongly opposed the westward expansion of slavery. He became president without receiving a single Southern Electoral College vote. Elena Esposito’s statistical analysis demonstrates how malaria played an important role in the polarization of American politics during this time. Support for what was then the pro-slavery Democratic Party in the 1860 presidential election was strongest in counties that had the highest rates of malaria – presumably because African American slave labour and the racist ideology that justified it were most strongly entrenched in these disease-riddled areas. Feeling that their way of life was under threat and with no way to address their concerns through the democratic process, the Southern states seceded.

For the North to win the Civil War, it had not just to defeat the Confederate armies in battle but force the South to remain part of the United States. This would likely involve controlling large areas of enemy territory and enforcing what we now refer to as ‘regime change’ upon the slave states.86 As a result, much of the war was fought in the part of the country where falciparum malaria was endemic. The Union Army was bigger and better supplied, but it struggled to win battles. The reasons for this include incompetent leadership, brave adversaries and logistical problems. Another important factor was that most of the Northern soldiers had not developed immunity to malaria whereas most of the Southern soldiers had. According to one estimate, 40 per cent of Union soldiers fell ill each year with the disease. The debilitating fevers were massively disruptive to the war effort and, if they didn’t kill sufferers outright, made them susceptible to other infectious diseases such as dysentery and measles. Throughout the Civil War, twice as many Northern troops died from disease as were killed in battle by Confederate guns.87

Malaria didn’t change the outcome of the Civil War: the North won despite the disproportionate toll that Plasmodium falciparum had on the Union Army. But it probably delayed victory by months or even years, which in turn had a momentous effect on the post-war settlement.88 At the outset of the conflict in spring 1861, Lincoln was trying to maintain a fragile war coalition that included, in addition to Republicans, Northern Democrats and Unionists in border slave states that hadn’t seceded. His objectives were therefore relatively modest: to keep the South in the union and restrict the expansion of slavery. He realized that promising to abolish slavery would have ripped this alliance apart. But by the summer of 1862, as the North’s war effort continued to struggle, Lincoln was willing to consider more radical measures. He came round to the idea that abolishing slavery could break the deadlock. African American slave labourers were, after all, the most crucial part of the Southern economy and also played a big role in providing logistical support to the Confederate Army. They were, according to Lincoln, ‘undeniably an element of strength to those who had their service, and we must decide whether that element should be with us or against us’.89 On 22 September he concluded that abolishing slavery had become ‘a military necessity, absolutely essential to the preservation of the Union’. A hundred days later, on New Year’s Day 1863, the Emancipation Proclamation declared ‘that all persons held as slaves … are, and henceforward shall be free’.

In 1865, soon after the North won the Civil War, the Thirteenth Amendment to the United States Constitution was ratified – and with that, almost nine decades after the Declaration of Independence proclaimed all men to be free and equal, slavery was outlawed. But the Northern victory in the Civil War didn’t suddenly end white supremacy and Black subjugation. Many African Americans continued to work on their former plantations as indebted sharecroppers in slave-like conditions. Jim Crow Laws maintained segregation and restricted Black voters. Almost fifty years ago, James Baldwin argued that little had changed in the preceding century: ‘for Black people in this country there is no legal code at all. We’re still governed, if that is the word I want, by the slave code.’ The murder of George Floyd and the massive Black Lives Matter protests that broke out across the USA in the summer of 2020 indicate that, more than a century and a half after the abolition of slavery, there remains a long way to go until African Americans have the same rights to life, liberty and the pursuit of happiness as their white compatriots.
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Industrial Plagues


‘A greater revolution for humanity than the theories of Copernicus, Darwin, and Freud put together came with the invention of the toilet.’

GOCE SMILEVSKI



We have lift-off

The United Kingdom underwent a remarkable transformation during what the British historian Eric Hobsbawm refers to as the long nineteenth century, which ran from the French Revolution in 1789 to the beginning of the First World War 125 years later. At the start of this period, the vast majority of the population lived in something approximating a John Constable landscape or a Thomas Hardy novel. Society was predominantly rural, and most people worked in agriculture. Although wind and water power were used to mill grain, the main source of power was humans and draught animals, just as it had been since the adoption of farming. Significant parts of the rural population were employed in the textile industry, though this tended to be on an ad hoc basis using handlooms in their own homes. Then, in the space of a few decades, everything changed.

The invention and gradual improvement of the steam engine in the eighteenth century allowed humans to utilize the power of fossil fuels on an industrial scale for the first time in history. The changes began in the textile sector, where steam-driven machinery enabled Britain to produce enormous amounts of cloth. The quantity of raw cotton imported – mainly from the American South – increased from 11 million lbs in 1785 to 588 million lbs in 1850, and the output of textile mills rose from 40 million yards of cloth to over 2 billion in the same period.1 The intensification and expansion of manufacturing permanently altered society. The new machinery needed to be housed in purpose-built factories located close to coal deposits and ports. As the handloom was rendered obsolete, millions of families were forced to move from the countryside to booming industrial towns to seek employment in the ‘dark satanic mills’ of William Blake’s poem ‘Jerusalem’. By the early twentieth century, most people in the country inhabited a world that looked much more like an L. S. Lowry painting or Charles Dickens novel than Constable’s or Hardy’s bucolic depiction of England. The new urban working classes lived in large, crowded cities and worked in vast factories where coal-fired machinery churned out acrid smoke and goods to be transported across the world by steam-powered trains and ships.

For many Britons, the fact that the Industrial Revolution occurred first in their country is a source of national pride; they see industrialization as the natural consequence of their innate superiority, specifically their pre-eminence in science and engineering. Yet this jingoistic explanation doesn’t make sense, because the technical knowledge that made innovations in the British textile sector possible existed throughout Europe, and had done so for several generations.2 Why, then, was the United Kingdom the first country in the world to go through the process of industrialization? It certainly helped that Britain had large and easily accessible coal deposits that were already being used for domestic fuel, as Britons had cut down most of their woods and forests over the previous centuries to make way for agricultural land and to use in shipbuilding. It was also critical that wages in Britain were markedly higher than in the rest of Europe – as a result of the post-Black Death transition from feudalism to agricultural capitalism. Consequently, investment in steam-driven machinery to reduce reliance on the workforce made much more economic sense in Britain than in parts of the continent where coal was scarce and expensive, and labour plentiful and cheap.

The legacy of previous infectious disease outbreaks catalysed the Industrial Revolution in a number of other ways, too. Most of the raw cotton used to produce textiles in the factories of northern England was cultivated in the American South by malaria-resistant enslaved Africans. And sugar, which provided the growing urban working classes in the UK with a cheap source of calories in the form of jams, cakes and biscuits, was produced by enslaved Africans in the Caribbean.3 Furthermore, a large proportion of the vast profits from colonialism and slavery were reinvested in Britain. In this way, the suffering of enslaved Africans and colonized peoples paid for the construction of vital infrastructure such as the roads, canals, docks and railways that made the Industrial Revolution possible.4

The repatriation of colonial loot did not automatically lead to economic growth and social transformation, however. You will recall that when Spain was inundated with American gold and silver in the sixteenth and seventeenth centuries, it did not kick-start a process of self-sustaining economic growth. Rather, it led to untrammelled inflation and a series of ill-advised wars, because Spain’s feudal economy was not capable of using the new-found wealth productively. It was only because Britain was going through the transition from feudalism to capitalism that it was able to invest the proceeds of colonialism in profit-generating enterprises that were responsible for the economic and social transformation of the long nineteenth century. The British economic miracle didn’t occur simply because of its industrialists’ entrepreneurial spirit. The state intervened to make sure that the odds were stacked in the favour of the domestic economy: for example, British companies could export cotton cloth with almost no tariffs, but Indian producers were charged duties of up to 85 per cent to import Indian textiles into the UK.5, 6

As we saw earlier, capitalism didn’t appear suddenly in the industrializing towns and cities of northern England in the eighteenth and nineteenth centuries. It emerged gradually in the rural shires over several hundred years as a result of the struggle between lords and peasants following the Black Death. The feudal system tended towards economic and social stagnation; in contrast, the system that replaced it was dynamic because a new class of commercially minded tenant farmers applied the latest technology in order to maximize profits on their increasingly large holdings.

Agrarian capitalism aided the Industrial Revolution in several ways. The vast majority of the population became landless as entrepreneurial tenant farmers crowded out their inefficient cousins, and new technology reduced demand for labour in the countryside. Agricultural productivity rose sharply. The growing surplus contributed to feeding families who had been forced to migrate to towns and cities in search of work. In the 1830s, British producers grew 98 per cent of grain consumed in the UK, even though the population had tripled in size since the mid-eighteenth century.7 So, although the sugar used to produce cakes and biscuits was imported from the Caribbean, the flour came from closer to home.

This new emphasis on continuous innovation, improving productivity, and profit maximization transformed agriculture. But when those principles were applied to manufacturing, the economy really took off. The self-interested greed of individual businessmen and the invisible hand of the market created a turbo-charged economic boom that changed the world beyond recognition. As John Maynard Keynes puts it:


From the earliest times of which we have record – back say to two thousand years before Christ – down to the beginning of the eighteenth century, there was no very great change in the standard of life of the average man living in the civilized centres of the earth. Ups and downs certainly. Visitations of plague, famine, and war. Golden intervals. But no progressive, violent change.8



Then, everything changed. For most of the 1700s, the British economy grew by a little less than 1 per cent per year.9 Such growth is low by modern standards, but even at this rate the economy doubled in size in less than seventy years. As industrialization kicked in over the last two decades of the eighteenth century, growth picked up. It reached 2.5 per cent a year in the middle of the nineteenth century, before falling back to 2 per cent. These figures are modest compared to the growth rates experienced by China over the past few decades. But in a world where economic growth had been close to zero since the adoption of agriculture, this was unprecedented. The British economic historian Simon Szreter suggests that the modern-day equivalent would be growth rates of between 15 and 20 per cent a year over several decades – rates that even China hasn’t come close to. As Hobsbawm points out, ‘for the first time in human history, the shackles were taken off the productive power of human societies, which henceforth became capable of the constant, rapid and up to the present limitless multiplication of men, goods and services’. Writing in the middle of the nineteenth century, Karl Marx and Friedrich Engels were awestruck by the productive capacities of the Industrial Revolution that ‘had accomplished wonders far surpassing Egyptian pyramids, Roman aqueducts, and Gothic cathedrals’.10

The population of England and Wales had been pretty constant at between 5 and 6 million between 1650 and 1750. Then it smashed through the Malthusian ceiling because of the dual impact of the Agricultural and Industrial Revolutions. The growth rate picked up in the second half of the eighteenth century. It doubled from about 9 million in 1801 to 18 million by mid-century, and had reached over 35 million by the outset of the First World War.11 The landless, impoverished masses flooded from the countryside to the towns, attracted by wages that were consistently higher and in real terms tended to rise, albeit sporadically.12 At the start of the nineteenth century, London – with a population of about a million – was the only city in the UK with more than 100,000 inhabitants, and two-thirds of the population lived in the countryside.13 By 1871 the situation was vastly different: seventeen provincial cities had more than 100,000 people, Glasgow and Liverpool were home to half a million, and London had swollen to a metropolis of 3 million. Despite the growth in population, two-thirds of Britons now lived in urban areas.14

The Industrial Revolution led to vast increases in productivity, wealth creation, population growth and urbanization. It was critical in creating the world we live in today. Many assume that industrialization was also a boon to human health, and a quick glance at the data seems to support this notion. In 1700, average life expectancy at birth in England and Wales was about thirty-six years; it reached forty in the early nineteenth century, and by the start of the First World War was about fifty-five years.15 Because the marked increases in wealth and health occurred at roughly the same time, it is widely believed that economic growth led automatically to improved human welfare. This is the crux of the theory that as countries get richer they pass through an ‘epidemiological transition’ in which life expectancy improves as fewer people die young from infectious diseases, and more people are killed at an older age from chronic diseases such as cardiovascular disease and cancer.16

In fact, the reality is much more complex and troubling. Between the 1820s and the end of the 1860s – a time of unprecedented technological development and wealth creation – average life expectancy in Britain remained stagnant at around forty-one years.17 It was only in the last three decades of the nineteenth century that health began to improve. These national-level figures obscure a more complicated picture at the local level, however. Life expectancy in rural areas tended to be higher than the national average. In rural Surrey, south of London, it was forty-five years in the middle of the nineteenth century. And health improved slowly but steadily throughout the period. Remarkably, this was despite the great economic hardship that most people in the countryside were experiencing as technology reduced the demand for labour.18 In London, life expectancy was thirty-seven. This figure was four years below the national average and it hid stark inequalities between the wealthy parts of the city in the west and the poor districts in the east.

It was the new provincial towns and cities that really dragged down the national life expectancy figures. They were not only considerably lower than the figure for England and Wales, they also fell markedly in the second quarter of the nineteenth century.19 The numbers are skewed by very high infant mortality rates, with one in five babies dying before their first birthday.20 In the central areas of Manchester and Liverpool, you could expect to live for around twenty-five years – a shorter lifespan than at any time since the Black Death.21 The figures are even worse when we focus just on the poor. Life expectancy for factory labourers was seventeen in Manchester and fifteen in Liverpool.22 Death rates were so high among the urban working classes that the population was only able to sustain itself because of the continual inflow of people from the surrounding countryside, and increasingly from Ireland. As northern towns and cities were the epicentre of the Industrial Revolution, this is clear evidence that economic growth and increasing real wages did not automatically lead to improvements in health via the invisible hand of the market. Instead, the rapidly growing urban population in the late nineteenth century was experiencing what Simon Szreter terms the ‘4 Ds’: disruption, deprivation, disease and death.

Hell upon earth

In a comedy sketch performed by Monty Python,23 four men dressed in white dinner jackets sit around a table smoking cigars, drinking wine and discussing their humble beginnings in broad Northern accents. The scene begins with Ezekiel – played by John Cleese – exclaiming: ‘Who’d have thought thirty years ago that we’d be sitting here drinking Château de Chasselas.’ The characters then proceed to outdo each other with increasingly absurd accounts of how miserable their childhoods were:


	Hezekiah:	‘Aye. In them days, we’d have been glad to have the price of a cup of tea.’

	Obadiah:	‘A cup of cold tea.’

	Ezekiel:	‘Without milk or sugar.’

	Josiah:	‘Or tea!’

	Hezekiah:	‘In a filthy, cracked cup.’

	Ezekiel:	‘We never used to have a cup. We used to have to drink out of a rolled-up newspaper.’



And so they continue with ever more outlandish claims about their housing, working conditions and family life until Ezekiel delivers the coup de grâce: ‘I had to get up in the morning at ten o’clock at night, half an hour before I went to bed, drink a cup of sulphuric acid, work twenty-nine hours a day down t’mill, and pay t’mill owner for permission to come to work, and when we got home, our Dad and our mother would kill us, and dance about on our graves singing “Hallelujah”.’ To this, Hezekiah replies: ‘But you try and tell the young people today that and they won’t believe you.’

Unbelievable as it might seem, the conditions that the urban poor had to endure during the Industrial Revolution weren’t so far from the experiences of Ezekiel and his buddies. The millions of destitute families that migrated from the countryside to the towns and cities in search of work found employment in the factories, but the days were long, tedious and dangerous. Even minors weren’t spared. The content of the Factory Act of 1833 gives you a taste of the working conditions at the time. Most strikingly, it limited children between the ages of nine and twelve to forty-eight hours’ work a week. Even these restrictions were contested by economic liberals, who viewed child labour laws as unjustified state intervention in the functioning of the free market.24 To provide some relief from the misery of their situation people drank, and among the urban poor alcoholism was widespread. As the saying goes, the quickest way to get out of Manchester was by the bottle. One consequence of what Hobsbawm calls ‘a pestilence of hard liquor’ was widespread domestic abuse.25

In the Monty Python sketch, Obadiah, played by Graham Chapman, scoffs at Cleese when he says he ‘used to live in this tiny old house, with great big holes in the roof’. ‘We used to live in one room, twenty-six of us, no furniture. Half the floor was missing; we were all huddled together in one corner for fear of falling!’ Again, this was only a slight exaggeration. It was not uncommon for whole families to live in one small room of a poorly built tenement building without furniture because they’d been forced to pawn or sell their possessions in order to buy food. Perhaps the most shocking feature of urban workers’ living conditions was the absence of sanitation. Britain’s towns and cities had grown rapidly and haphazardly, and lacked basic infrastructure such as sewerage and safe drinking water. Human waste was thrown on to the unpaved streets, stored in cellars and piled up in overflowing cesspits. From there, it fed into the streams and rivers that were the main source of drinking water. Engels, Marx’s collaborator and patron, who lived in Manchester in the mid-nineteenth century, described the ‘filth, ruin, and uninhabitableness’ as ‘Hell Upon Earth’. Anyone who could afford it would live outside the slums, often to the west – and therefore upwind – of the industrial centre. This pattern of urban segregation is still apparent in many European cities today, including London and Paris.

The crowded and insanitary conditions in working-class urban districts created new habitats in which previously uncommon pathogens thrived. Infectious diseases weren’t receding here. In fact, in the middle of the nineteenth century they accounted for about 40 per cent of deaths in England and Wales, with the figures much higher in urban areas.26 In London they were responsible for 55 per cent of deaths, and in parts of Liverpool and Manchester the figure was about 60 per cent. In The Condition of the Working Class in England (1845) Engels calculates that the risk of dying from infectious disease was four times higher in large industrial cities such as Manchester and Liverpool than in the surrounding countryside. One of the primary culprits was airborne tuberculosis, which is spread when a person coughs or sneezes and someone else inhales droplets that contain TB bacteria. Another was waterborne diarrhoeal diseases. Crowded and insanitary living conditions aided the transmission of these maladies.

But according to the British historian Richard Evans, cholera was the ‘classic epidemic disease of Europe in the age of industrialization’.27 Even though cholera didn’t kill as many people in the 1800s as endemic ailments such as tuberculosis and waterborne diarrhoeal diseases, the speed and violence with which it struck made it as feared as plague had been in previous centuries.28 Vibrio cholerae spreads via water contaminated by the faeces of an infected person. When it reaches the gut, the immune system attacks it. But there’s a twist: as the pathogens die, they release an incredibly powerful toxin that causes the plasma – the transparent liquid component of our blood – to drain into the intestines. From there, it is expelled from the body through explosive diarrhoea and projectile vomiting. In severe cases, victims can lose a quarter of the body’s fluid within a few hours. Severe dehydration makes sufferers appear shrivelled. Ruptured capillaries turn the skin black and blue. Within a few days of the onset of symptoms, a little more than half of victims died. Cholera continued to terrify even after it had killed: in some cases, due to post-mortem muscle contractions, the limbs of corpses twitched violently after death, giving the impression that the carts carrying victims’ bodies for burial were teeming with life.29

Cholera had been endemic in the Ganges Delta for many centuries. It first broke out of its original home in 1817, carried by East India Company troops as they tramped across the subcontinent; the Marquis of Hastings lost a third of his 10,000 men to cholera while fighting the Marathas.30 As more people began to travel between India and the rest of the world on increasingly fast ships, cholera was transmitted beyond South Asia. Vibrio cholerae hitched a lift in the guts of travellers, and their soiled clothes and bed linen, where it could stay alive for weeks.

Cholera first arrived in the UK in 1831, just as the Industrial Revolution was transforming Britain’s economy and society. With their poor hygiene and insanitary water supplies, the working-class districts of towns and cities provided a perfect environment for the bacteria to spread. As Evans points out, ‘these conditions might almost have been designed for it’.31 The middle and upper classes, who lived in more expensive, cleaner areas and often had the option to flee to their country residences when outbreaks occurred, were far less affected. The differential impact of cholera is apparent in statistics from London during the 1848–9 and 1854 outbreaks, when the inhabitants of working-class districts in the east died at up to twelve times the rate of residents in leafy Kensington or St James’s and Westminster.32

When cholera first appeared in Europe in the early 1830s, doctors had no idea what it was or how to treat it. They came up with all sorts of bizarre ‘cures’, including pouring scalding water on the bellies of the sick and injecting turpentine and mutton stew into the intestines via the anus. The authorities responded with the same public health measures that had been developed to stop the spread of the plague: the military enforced quarantines and cordons sanitaires to restrict the movement of travellers, and doctors compelled the sick to isolate in hospital. These measures would have had limited impact on outbreaks because infected faeces could still flow into the waterways. They did, however, raise the suspicions of the local population. Wherever outbreaks occurred, doctors, soldiers and officials turned up in urban slums to limit the movement of people and take away the sick, but these outsiders appeared to be unaffected by the gruesome disease. We now know that this is because cholera is transmitted by infected water, which the visitors would have tended not to drink. But at a time when the fetid stink that lingered around crowded urban slums was widely believed to be responsible for infectious diseases, the fact that visitors who were also exposed to this miasma were largely unaffected was difficult to explain.

Many people looked at all these facts – the symptoms, the sudden appearance of outsiders, the disproportionate burden on the lower classes – and surmised that cholera wasn’t a previously unknown disease at all, but a plot by the authorities to poison the urban poor.33 This time Jews avoided the blame – even in eastern and central Europe where the feudal system persisted. Instead, popular suspicion focused on the authorities who led the public health response to the outbreak.

Throughout Europe, the spread of cholera was accompanied by civil unrest and riots. The army officers who enforced lockdowns were assaulted and sometimes killed in Germany and Russia. In Hungary, crowds attacked castles and massacred the nobility, whom they blamed for poisoning the population. In Britain, popular anger was directed at doctors as they took patients to hospital for isolation and treatment. This was not only because physicians played a more prominent role in the public health response than in eastern and central Europe. By the time of the first cholera outbreak, distrust of doctors had reached fever pitch. In 1829, William Burke was convicted and hanged for murdering sixteen people and selling their bodies to the University of Edinburgh Medical School for dissection. His co-defendant, William Hare, turned state informant in return for immunity.

The case attracted substantial public interest, with 25,000 people turning out to watch Burke’s execution. A small riot occurred at the public dissection of Burke’s body at Edinburgh Medical School when the crowds of medical students massed outside realized there wasn’t room for them. The murders raised public awareness that bodies were needed for medical research. As Evans points out, this ‘rekindled long-held popular resentments against the anatomists, and the cholera epidemic was widely held to be another example of the same business’. So when the crowds attacked doctors as they tried to transport suspected cholera victims to hospital for isolation, it was because they genuinely feared that patients were going to be killed and their bodies used for medical research.34

Governments across Europe responded to this violent opposition by abandoning public health interventions aimed at halting the spread of cholera.35 Britain’s laissez-faire approach to public health mirrored the economic policy of the time, and meant that the country was ill prepared when cholera struck again.

Shopkeepers of the world unite

The sketch of the four nouveau riche Northerners reminiscing about their humble roots while sipping on their Château de Chasselas illustrates an important consequence of the Industrial Revolution: it provided opportunities for men such as Obadiah and his friends to rise from abject poverty to comfortable wealth within a generation. This disrupted long-established power structures. At the beginning of the nineteenth century, most of the population were excluded from taking part in political decisions at both the national and the local level. Britain was dominated by a few thousand families who owned most of the land and monopolized the important political offices. In many cases, these people were descended from the Normans who came over from France with William the Conqueror in 1066. Although Members of Parliament were elected, only about one in forty adult males were able to vote and the system was full of idiosyncrasies. For example, Old Sarum was a tiny hamlet in the south of England with only three houses but it sent two MPs to Westminster, whereas London had just four and many of the northern industrial cities – including Manchester – had no representation at all.

While pre-Industrial Revolution British society was undemocratic, it wasn’t stingy. In urban areas, the ruling oligopolies of wealthy landlords, merchants and professionals took proprietorial pride in what they saw as ‘their’ towns and cities. They organized and funded a variety of initiatives that improved the urban environment – particularly the streets – including paving, lighting and regular cleaning. In the countryside, the paternalistic landowning class presided over a generous welfare system.36 According to the Old Poor Law, anyone in need was entitled to receive relief from the parish where they were born – of which there were about 10,000 in England and Wales. It usually took the form of food or money handouts and was paid for by a progressive tax on the value of landholdings known as the ‘poor rate’. This system had been formalized at the start of the seventeenth century and was a response to the breakdown in the feudal system and dissolution of the monasteries, which provided a safety net in the Middle Ages. It was not only popular among the recipients, who believed it was their birthright to receive help from more fortunate members of the community when times were hard. It was also supported by the landowning elite, who bore most of the cost and who saw it as a way of conserving the status quo amid growing calls for equality and the revolutionary chaos then engulfing France.37 But as the commercialization and mechanization of agriculture reduced employment opportunities in the countryside, the Old Poor Law became increasingly expensive. Between the middle of the eighteenth century and the start of the nineteenth, national expenditure on poor relief rose tenfold.38 As the population flooded from the countryside to the towns and cities, the welfare system – which was administered by rural parishes – struggled to cope.

The Industrial Revolution created enormous pressure for political reform. This didn’t just come from businessmen such as Obadiah and his friends; they joined forces with the increasingly politicized urban working classes. By the early 1830s, the government could no longer resist demands to broaden participation in politics.39 Some historians have argued that this was the only point in modern British history when revolution was a distinct possibility. The government responded by passing a series of reforms that broke the alliance between employers and their workers, enfranchising the former but keeping the latter out in the cold. First, the Great Reform Act of 1832 established new constituencies in growing industrial towns and gave the vote to any adult male who occupied premises on which the rent was more than £10 a year. This increased the electorate in national elections to about one in seven adult males.40 Then, in 1835, the Municipal Corporations Act established representative local government voted for by a town’s taxpayers.

This legislation ended the relatively homogeneous, predominantly Anglican landowning elite’s stranglehold on British politics. A share of power was handed over to the country’s businessmen, many of whom were Nonconformists – that is, Protestants who rejected the authority of the Church of England, including Methodists, Unitarians and Quakers, who were noted for their commitment to temperance, hard work and frugality. The Old Testament names of Obadiah, Ezekiel, Josiah and Hezekiah in the Monty Python sketch are an allusion to the fact that many of the successful businessmen to emerge from the Industrial Revolution were from Nonconformist sects. Some of the new electorate were wealthy factory owners who employed large numbers of workers, but the majority would have been small-scale entrepreneurs who, although in a much better position than the urban working classes, were in a constant struggle to remain solvent and avoid falling back into the deprivation they had so recently escaped.41 What Simon Szreter calls the newly enfranchised ‘shopocracy’ was staunchly opposed to national taxes and local rates, particularly when the funds were used to support what they saw as the feckless poor. As the old political elite and the new heterogeneous electorate had very little in common, they found it impossible to agree on anything apart from the fact that they shouldn’t spend each other’s money. Consequently, for a generation or two after the reforms of the 1830s, the only electable governments were those that were committed to the laissez-faire ideology of minimal taxation and limited state intervention.

The New Poor Law, passed in 1834, rejected the generous, paternalistic approach to welfare taken by the landed elite, replacing it with a system that represented the values of the new voters. The legislation was drafted by Edwin Chadwick, a barrister, and the economist Nassau William Senior, neither of whom was sympathetic to the plight of the poor.fn1 They believed that the old system of welfare handouts encouraged dependence and indolence, which in turn created more poverty. The stipulation that poor relief could only be accessed in one’s native parish was seen as an unnecessary restriction on the free movement of labour. The New Poor Law aimed to distinguish the ‘deserving’ poor – the sick and elderly – from what its authors saw as scroungers, by making welfare support so disagreeable for able-bodied people that they would ask for help only in the most desperate circumstances.

Chadwick and Senior certainly succeeded in designing a system that was very unpleasant for anyone who wanted to claim poor relief. To access support, families had to enter the workhouse. The fundamental principle of this dreaded institution was that life within must be even worse than the worst existence one could have outside. This was an almost impossible feat in the first half of the nineteenth century, but its architects rose to the challenge. Parents were separated from each other and their children. Work was designed to be difficult and tedious, including breaking large stones into smaller pieces and crushing bones to make fertilizer. Food was in such short supply that in 1845 a government inquiry found occupants of the Andover workhouse fighting over the bones they should have been crushing in order to suck out the marrow. Charles Dickens, in Oliver Twist, suggested that the poor now had the option of starving slowly in the workhouse or quickly at home.

The problem with the New Poor Law wasn’t simply that it was cruel. The emphasis on punishing the so-called undeserving poor overlooked the reality that people were often destitute because of factors beyond their control. In the mid-nineteenth century, the cyclical nature of the capitalist system resulted in regular economic downturns and massive, albeit temporary, lay-offs that left enormous numbers of people without a means of earning money. For example, when demand for cloth slumped in 1842, two-thirds of textile workers in the town of Preston near Manchester were left without jobs.42 The workhouses were, nevertheless, popular with taxpayers as expenditure on welfare payments to the sick, old and poor fell from 2 per cent of national product – probably the highest figure in Europe – to 1 per cent.43 This was early-Victorian austerity or structural adjustment, albeit starting from a very low base.

While working on reforming the welfare system, Chadwick was shocked by the insanitary environment in which the urban poor lived and the impact that this had on their health. To be clear, his politics hadn’t suddenly changed. He doesn’t appear to have been concerned about the suffering of the proletariat, and he still supported the laissez-faire approach to regulating factories. He remained, for example, against controls on child labour and limiting the working day. Rather, Chadwick realized that the poor health of the working population undermined factories’ productivity and created a drag on the economy.44 After 1834, he became a leading light in what became known as the sanitary movement, arguing that the health of the urban poor could only be improved by cleaning up towns and cities and constructing sewerage and water infrastructure. This idea united people from across the political spectrum. Dickens, for example, who was a vehement critic of Chadwick’s New Poor Law, was a prominent supporter of sanitary reform because he realized how important it was for ameliorating the wretched living conditions of the urban poor which he described so vividly in his novels. William Farr, who oversaw Britain’s censuses and vital registration system at the General Register Office, was another influential advocate. From 1840 onwards, he published regular lists of the districts in England and Wales with the highest death rates to shame and shock local governments into sanitary reform.

The sanitary movement was influenced by the ‘filth theory of disease’, which was based on the idea that the foul stench of sewage and other waste was responsible for illness. Given that the poor areas of towns and cities were both the smelliest and most disease-ridden, it is not hard to understand why so many people found the filth theory believable.45 In order to improve health, the sanitary movement argued that it was necessary to build an integrated water and sewerage system that would pipe clean water into homes and remove dirty water far beyond the city limits. Chadwick referred to creating an ‘arterial-venous’ city.

The petit bourgeois electorate was at the height of its power in the mid-nineteenth century, and Chadwick failed to persuade politicians that such vast infrastructural projects were viable. In London, in the early 1840s, the authorities took a more piecemeal approach that involved getting rid of the cesspits and diverting human waste into the drains that had been built to carry rainwater to the Thames. This removed the stench of excrement from the local neighbourhoods, but pumping several hundred tonnes of raw sewage directly into the river every day transformed it into what Benjamin Disraeli, the Tory leader in the Commons and Chancellor of the Exchequer, described as ‘a Stygian pool reeking with ineffable and unbearable horror’. Dickens wrote about the impact in Little Dorrit (1855–7): ‘Through the heart of the town a deadly sewer ebbed and flowed, in the place of a fine fresh river.’ To make matters much worse, the issue of water supply wasn’t addressed. A patchwork of unregulated private companies continued to draw water from the polluted Thames. When cholera inevitably returned to London in 1848, it killed over 14,000 people – twice as many as in the first outbreak.46

The government eventually passed the UK’s first Public Health Act in 1848. It was no coincidence that this happened just as the second great outbreak of cholera was devastating British cities. The panic shocked the state into action. As an article in The Times pointed out, cholera was ‘the best of all sanitary reformers’.47 Chadwick became one of three commissioners of the General Board of Health, which was charged with supervising local governments’ construction of water and sewerage systems. The Act allowed municipal authorities to borrow from the central state at subsidized rates to fund the construction of water and sanitation infrastructure; this money would then be paid back over a long period of time by the local ratepayers.48 But the petit bourgeois voters, whose main concern was to keep taxes low, were so appalled that the central government was pressuring municipal authorities to increase local rates that Chadwick was forced into retirement in 1854.

Many town and city councils did take advantage of the cheap loans to improve the water supply, but their efforts were not motivated by a desire to improve the health of the urban poor. Rather, because water was a useful input in manufacturing processes, such projects provided immediate benefits to business owners. In many cases, factories used half of the increased volume of water that was piped into towns.49 The municipal authorities were much less willing to borrow money to construct sewerage systems. In fact, two decades after the passage of the 1848 Public Health Act not one provincial town or city had built the kind of integrated water and sewerage networks that Chadwick advocated.50

The early Victorians had the technology and engineering expertise to build the infrastructure necessary for sanitary reform. During the first half of the nineteenth century, there was a boom in the number of private companies that supplied water to the factories and houses that could afford the cost, and the wealthy installed flush toilets in their homes in large numbers. But without city- or town-wide solutions, these disjointed private initiatives tended to have a negative impact on public health, as the waste often emptied into streams and rivers that were also sources of drinking water.51

While the construction of water and sewerage infrastructure would have been expensive, the cost was not beyond the means of mid-nineteenth-century Britain. The middle and upper classes found enormous sums of money to invest in – or gamble on – the shares of companies that built the country’s steam train network during the ‘railway manias’ of the 1830s and 1840s. Local government also played a role. As steam trains were considered crucial for towns’ prosperity and prestige, municipal politicians fell over themselves to help railway companies. Entire city centres were rebuilt to accommodate tracks, stations and yards.

It was not lack of technology or money that stopped society from dealing with the deadly insanitary conditions in working-class neighbourhoods of provincial towns and cities; rather, it was the absence of political will. Providing sanitation and clean water to the masses is an enormously expensive undertaking, but one that delivers huge long-term economic and non-economic benefits. Such projects are not viable for private companies motivated by short-term returns on investment, so the problem of sanitation can’t be solved by the invisible hand of the market. Instead, it is imperative that the state steps in, at the very least to coordinate. Unfortunately, local and national governments in the mid-nineteenth century were beholden to the parochial interests of small business owners who voted for politicians promising to keep taxes low. In spite of recurrent cholera outbreaks local leaders refused to invest in preventative health infrastructure. In the second half of the nineteenth century the political context changed once again, moving in a direction that made sanitary reform not only possible but desirable for municipal authorities.

From free-market economics to ‘gas and water socialism’

During the third cholera epidemic that struck the UK in 1854, a physician named John Snow conducted what is now one of the most famous epidemiological studies ever undertaken. He didn’t believe the dominant filth theory and instead had a hunch that cholera was a waterborne disease. Snow got a chance to test his hypothesis when there was an outbreak in central London that killed 500 people in a week. He interviewed residents who lived in the area and discovered that all those who had come down with cholera had one thing in common: they had drunk water from a pump on Broad Street, Soho.52 Snow found that workers at a brewery close to the epicentre of the outbreak were unaffected because the brewing process involves boiling the water, and the employees only drank beer when at work. But the most incontrovertible piece of evidence came when he persuaded the local authorities to remove the pump’s handle, making it unusable. The outbreak subsided almost immediately.

It took a long time for germ theory – the idea that specific diseases are caused by particular microbes that invade the body – to become mainstream. Van Leeuwenhoek, the curious Dutch haberdasher and lens grinder, first discovered the microscopic world in the middle of the seventeenth century. At the end of the eighteenth century, the physician Edward Jenner noticed that milkmaids seldom caught smallpox. He deduced that their work brought them into contact with cowpox, which had much milder symptoms but conferred crossover immunity against smallpox. Jenner used his insight to develop a ‘vaccine’ – vacca being the Latin for cow. This was a remarkable achievement that has earned Jenner a place in the public health pantheon, but it was the consequence of a serendipitous observation rather than an insight into the way infectious diseases are transmitted. It wasn’t until the mid-nineteenth century that physicians, including John Snow, began to gather evidence to show that the ‘animalcules’ that had so enchanted van Leeuwenhoek might be responsible for transmitting diseases.

Snow is now regarded as one of the great heroes of British public health, and you might assume that his meticulous research would have led to an immediate clamour for reform. At the time, however, his discovery had little impact. A committee appointed by Parliament to investigate the causes of the 1854 outbreak – whose authors included William Farr of the General Register Office – endorsed the filth theory of disease and explicitly dismissed Snow’s research, stating: ‘After careful enquiry we see no reason to adopt this belief.’53 And when Snow died in 1858, the thirty-three-word obituary in The Lancet did not even mention his research on cholera.54

In the end, it was the Great Stink of London, not John Snow, that prompted the government to commission an extensive underground system of sewers in the capital. In the summer of 1858 the hot weather cooked the Thames into a foul-smelling sludge, making life almost unbearable for the capital’s inhabitants. This was not just a problem in the working-class East End, but also in the newly completed Houses of Parliament at Westminster in the heart of London. Many politicians retired to their rural constituencies to avoid the smell; the few stalwarts struggled on holding handkerchiefs over their noses. In order to make sure that this would never happen again, Parliament passed legislation that forced London’s municipal authorities to build a sewerage system that transported human waste far to the east of the city. This vast project used 318 million bricks to build 82 miles of underground tunnels.55 It was the first large-scale sewer network in the country and it put London at the forefront of sanitation engineering in Europe.56 Remarkably, with improvements and additions, these Victorian sewers still form the backbone of the city’s sanitation system, even though the population has increased threefold since the mid-nineteenth century. And in 1866, when Britain was once again hit by a cholera epidemic, London was largely spared – with one notable exception. An outbreak occurred in the East End, one of the few parts of the city that hadn’t yet been connected to the sewers. Four thousand East Enders died.57 This finally convinced William Farr of the General Register Office – who had dismissed John Snow’s ideas ten years before – that cholera was, in fact, a waterborne disease.

Even then, the UK’s provincial towns and cities were resistant to making improvements to their sanitation and water infrastructure.58 The impetus for change was the Second Reform Act in 1867, which quadrupled the number of men who could vote in urban local elections. Suddenly, more than 60 per cent of working-class men were enfranchised and their support was critical to anyone who wanted to get elected.59 This transformed the nature of municipal politics. Local governments were no longer in thrall to the shopocracy, the small-business owners who had dominated electoral politics since the 1830s and were primarily concerned with keeping taxes as low as possible. The new voters were far more receptive to the ambitious plans of city leaders to build vast and expensive water and sewerage infrastructure precisely because they didn’t pay local taxes and therefore wouldn’t have to fund the projects directly.

Joseph Chamberlain, who was elected mayor of Birmingham for three consecutive terms in the mid-1870s, embodied this political ethos. He was a wealthy industrialist and, like many of the new economic elite, came from a Nonconformist background. Chamberlain was influenced by the philosophy of municipal activism first preached by Nonconformist ministers in Birmingham. Proponents of the ‘civic gospel’ argued that the deprivation, disease and death that blighted industrial towns and cities were a moral abomination and that their wealthy congregations had a duty to improve the lives of the urban working classes.60 Under Chamberlain’s leadership, the city of Birmingham pioneered a politically and economically viable strategy for putting the civic gospel into practice. It took out low-interest, long-term loans from the central state and commercial banks and spent this money on building sanitation and water infrastructure, as well as other projects that improved the well-being of the population. At the same time, the city created municipally owned monopolies over water, gas, electricity and public transport. These enterprises were run at a profit, with the money used to pay off the loans.

Chamberlain’s strategy proved very popular among the newly enfranchised working classes, who benefited from the policies but didn’t have to pay through direct taxation. As a successful businessman, Chamberlain’s views on the matter were respected by many influential people who would otherwise have been sceptical. While Chamberlain and his colleagues were in large part driven by altruism – which set them apart from Chadwick and his ilk – the economic benefits of their strategy weren’t lost on them either. They understood that ignoring health was counterproductive. A sickly working class was not just bad for the urban poor, who got ill and died; it was suboptimal for wealthy business owners, who relied on them to labour in their factories. Detractors referred disparagingly to the reforms as ‘gas and water socialism’. But the urban poor and the city’s economic elite formed a new cross-class alliance that undermined the petit bourgeois shopocracy and the laissez-faire ideology which had until then scuppered efforts to improve sanitation and public health.61

As the civic gospel spread, the new breed of municipal politicians didn’t just want their towns and cities to be wealthy. Taking inspiration from their idealized vision of the great city states of classical Greece and Renaissance Italy, they aimed to use their wealth to encourage other inhabitants to flourish.62 From the mid-1870s onwards, all the efforts of the sanitary movement over the previous four decades began to coalesce.63 The General Register Office continued to publish regular data on local death rates. Just as Farr had hoped, these figures became a source of pride and shame for municipalities, and factory owners began to seek out the towns and cities with the lowest death rates to invest in.64

By the beginning of the twentieth century, the majority of local governments in the country had followed the lead of Chamberlain and Birmingham and taken control of their town’s utilities. In 1905, the total sum of money spent by local governments was greater than that of the national government for the first and only time in modern history as they poured money into improving public health.65 Accordingly, over the last quarter of the nineteenth century urban death rates tumbled – primarily due to a steep decline in waterborne infectious diseases rather than airborne maladies such as tuberculosis.66 There were no major cholera outbreaks in the UK after 1866 and deaths from the more common but less terrifying diarrhoeal diseases decreased precipitously. In the 1870s, life expectancy in Britain’s towns and cities finally rose above 1820s levels. From there, it kept on increasing. And, as the UK was predominantly an urban society by this point, national life expectancy followed the upward trajectory, having stalled for half a century.

Death in Hamburg

In the last decades of the nineteenth century, almost all of Europe’s major cities saw a massive improvement in sanitation – with one notable exception. Hamburg, an autonomous German city state located on the River Elbe near where it flows into the North Sea, was one of the biggest ports in the world. By 1892, the population had reached 800,000 as people moved from the countryside to the city in search of work on the docks and in factories. Hamburg was still governed by a senate comprised of eighteen members of the city’s most powerful merchants who were appointed for life. The oligopoly was bound together by familial and social ties, and it was concerned with one thing: promoting and protecting the trade on which its fortunes depended.

Hamburg’s political structure was uniquely ill suited to cope with the social problems that industrialization and urbanization created. As its economy boomed, the authorities spent vast sums of money on port facilities and a new town hall. But there wasn’t even a professional civil service to run the city state on a day-to-day basis. Sanitation and the water supply were overlooked, even though raw sewage poured into the Elbe, from which the population drew its drinking water. One doctor, writing in the 1860s, lamented the city leaders’ ‘scarcely believable ignorance and indifference … with regard to what one might call public health care’.67 This is about as far as you could get from the gas and water socialism that emerged from voting reforms in the United Kingdom in the 1860s and 1870s.

As one of the biggest ports in northern Europe, Hamburg was also a main point of departure for people migrating to America. In the last decades of the nineteenth century and first decades of the twentieth, hundreds of thousands of Russian Jews passed through the city as they migrated westwards to escape persecution and poverty. In 1891 and 1892 the numbers were particularly high because the Romanov authorities had ejected Jews from the empire’s cities. The refugees were housed in very basic barracks by the docks and the waste from the latrines flowed straight into the Elbe. In August 1892 there was a cholera outbreak, the last one to hit the continent. Because an epidemic was raging in Russia at the time, it is widely assumed that Jewish communities carried the bacteria with them as they travelled across Europe. The working-class areas of the city were particularly badly affected by cholera because, unlike in some of the more salubrious suburbs, the water wasn’t filtered; 10,000 people died in six weeks.68

The authorities’ initial response to the outbreak was incompetence and dithering: not wanting to interfere with the flow of trade, they sat on the news that people were dying of cholera for six days before making it public. Obviously this made the situation much worse than it needed to be, as people weren’t informed and couldn’t take precautions. When it became clear that Hamburg had a fully blown outbreak on its hands, it called in Germany’s top scientist, Robert Koch, who in 1884 had been the first person to identify the bacterium that causes cholera. Walking through the working-class areas of the city, he was shocked by the overcrowded and insanitary conditions. Turning to his companions, Koch remarked: ‘Gentlemen, I forget that I am in Europe.’ This remark suggests a lack of respect for other cultures, but it also reveals how far Hamburg deviated from other great cities in the region. Koch was eventually able to arrest the spread of cholera by constructing a clean water supply and instructing the public to use only that source. But the indignity of the 1892 outbreak altered Hamburg for good, encouraging a variety of reforms that improved public health. Politics also became more inclusive and eventually created a professional civil service.69

The same year as the Hamburg outbreak, the first effective cholera vaccine was created – although it took several more years of testing in Calcutta for it to become accepted. While cholera vaccines are still used today, their development was far too late to explain the decline of the disease in Europe. Cholera didn’t disappear because of innovations in medical technology but because of improvements in hygiene and sanitation driven by political reform.

The examples of Hamburg – as well as the provincial towns and cities of the UK fifty years earlier – demonstrate that economic growth alone does not guarantee the health and well-being of the population. Clearly, the combined actions of self-interested individuals are not capable of delivering broad-based development. John Maynard Keynes is supposed to have said that such an idea assumes that ‘the nastiest of men for the nastiest of motives will somehow work for the benefit of all’. In the absence of strong state intervention, economic growth enriched a small elite but resulted in disruption, destitution, disease and death for the masses. In almost every country that industrialized in the nineteenth century, including most of Europe, the USA and Japan, the urban working classes experienced a generation-long decline in health and life expectancy.70 Eventually, the state intervened to mitigate the deprivation and ensure that growth was converted into improved well-being and health. The one notable exception to this is Sweden, where the government passed comprehensive public health legislation in the 1870s in anticipation of the disruption that economic growth would bring. As a result, when Sweden went through its Industrial Revolution in the last decades of the nineteenth century, it largely managed to avoid the death and disease part of the four Ds.71

In the UK, the national government in Westminster did play a role in public health improvements by providing loans and sharing best practice. But it was not directly involved in efforts to improve the lives of the urban working classes in the last three decades of the nineteenth century.72 This changed when the New Liberal government that included Winston Churchill and David Lloyd George won a landslide victory in the 1906 general election. They jettisoned the laissez-faire approach to social and economic problems that was encapsulated in the Poor Law of 1834 and ushered in a new era of centrally organized and funded state activism. Within the space of a few years, the government had established initiatives including old age pensions, labour exchanges, free school meals and workers’ national insurance against sickness and unemployment.73 Similar developments occurred across the industrialized world. For example, Otto von Bismarck had introduced a welfare programme in the 1880s – referred to as Staatssozialismus by his liberal and conservative critics – in a vain attempt to undermine support for the Social Democratic Party.fn2 In the USA, the New Deal was created by Franklin D. Roosevelt in the 1930s in response to the devastation of the Great Depression.

By the middle of the twentieth century, the modern welfare state had started to take shape in many industrialized liberal democratic societies. Its activities expanded to perform a range of tax-funded functions including road-building, health care, social security, housing and education. Governments began to concern themselves with such a broad range of social issues that their activities became the target of not just free-market economists but also comedians. In another famous Monty Python sketch, John Cleese plays Mr Teabag, a bowler-hatted civil servant who works at the Ministry of Silly Walks, a department with a budget of £348 million – worth £5.7 billion in today’s money. Of course, part of what makes the scene funny is Cleese’s bizarre gait and the way it jars with our perceptions of staid Whitehall bureaucrats. But the idea of a lavishly funded Ministry of Silly Walks also satirizes how big – critics would say bloated – the state had become in the third quarter of the twentieth century. When the skit first aired on TV in 1970, it must have seemed inconceivable that a rebooted version of the free-market economic liberalism of the previous century would soon return to prominence. But by the start of the next decade, it was very much back on the domestic and international policy agenda. Once again, it would have devastating and often deadly consequences on health – both in high-income countries like the USA and the UK but also in some of the world’s poorest nations.
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Plagues of Poverty


‘The existing gross inequality in the health status of the people, particularly between developed and developing countries as well as within countries, is politically, socially, and economically unacceptable and is, therefore, of common concern to all countries.’

ALMA ATA DECLARATION



Gustav Klimt versus Steven Pinker

In 1894, Gustav Klimt was asked to produce a series of paintings for the ceiling of the University of Vienna’s newly built Great Hall. Given the theme of ‘Light conquering darkness’, the academy must have hoped that this commission would celebrate their considerable scientific achievements.1 The faculty paintings were destroyed by the Nazis at the end of the Second World War, so all we have to go on are a few black and white photographs. Still, it is not difficult to see why many of the university’s staff were horrified by Klimt’s work and it was never displayed. Take the depiction of Medicine – it combines aesthetic beauty with acerbic satire and razor-sharp social criticism. Hygeia, Apollo’s granddaughter, and the goddess of good health and cleanliness, stands imperious in the foreground, staring over the heads of any mortals that might deign to look at her. She is either oblivious or indifferent to the suffering going on in the background, where a tangle of naked bodies – some of them emaciated, others grimacing with pain – represents the river of life. In the centre of this mass of humans is a skeleton.

[image: ]
2 Figure 2. Gustav Klimt’s Medicine (Carl Schorske, Fin-De-Siècle Vienna: Politics and Culture. Vintage Books, 1981).
Klimt’s message is clear: life is painful, death is certain, and modern medicine hasn’t altered this fundamental reality.fn1 The rather depressing sentiment reflects his personal experience. Born in 1862, he lived through the revolutionary period in which doctors finally discarded ideas that had first emerged in Ancient Greece and adopted explanations such as germ theory that now form the basis of modern medicine. Despite this progress, disease and death played a prominent role in Klimt’s life. His younger sister passed away as a child. He lost his brother and father within a few months of each other in 1892. His mother and another sister suffered from mental illness. Klimt died at the age of fifty-five in 1918, one of at least 50 million people to succumb to the Spanish flu pandemic.2

The acrimonious disagreement between the fin-de-siècle Viennese professors and Klimt remains relevant today. The Austrian faculty weren’t unique in having faith in the ability of academic endeavours to improve the human condition. As the British philosopher Anthony Kenny notes, the Enlightenment is characterized by the belief that humans were travelling on the ‘perpetual path of progress’, that humanity ‘was moving forwards to a happier future, to be made possible by the development of the natural and social sciences’.3 Steven Pinker is undoubtedly the most prominent contemporary advocate of this swaggering, triumphant narrative of history. His bestselling book Enlightenment Now: The Case for Reason, Science, Humanism, and Progress (2018) argues that, over the past few centuries, the application of science and reason has allowed us to escape the ignorance, superstition and misery of the past and create a world that is not just healthier, but also wealthier, more peaceful and increasingly respectful of human rights. Inherent in Pinker’s argument is the idea that our current economic and political system is fundamentally responsible for fostering this progress and, at most, is only in need of a minor tune-up to optimize the way it functions.

Such booming confidence seems tone-deaf in a world that is facing impending climate disaster, has been devastated by brutal wars in Ukraine, Syria, Yemen and elsewhere fought with little or no concern for civilian life or international law, is scarred by obscene inequalities between rich and poor, and is only just starting to overcome a pandemic that has killed an estimated 15 million people.4 But in the most reductive way, liberal optimists like Pinker are right when they claim that the world is getting healthier. If one looks at data from the World Bank, it’s clear that global average life expectancy has improved markedly, from about fifty years in the middle of the twentieth century to almost seventy-three today.5

And yet the aggregate figures cited by Pinker to show that the world is getting healthier obscure stark inequalities in life expectancy and hide a huge amount of misery. If we are really taking in the big picture, millions still die every year from infectious diseases that are preventable and treatable, mostly poor people living in poor countries. So, although there have been enormous improvements in medicine in the century that has passed since Klimt painted his masterpiece, its key message remains pertinent. Despite the remarkable advances in medicine, human existence is still plagued by disease and death.

Plagues and poverty

If you are reading this book in Japan or Norway, you can expect to live until your mid-eighties. In the UK and USA, the figures are slightly lower, at eighty-one and seventy-seven respectively. But if you happened to be born in any one of a dozen countries in sub-Saharan Africa, the odds are that you won’t survive past your fifties. In Nigeria, Chad, Sierra Leone, Central African Republic and Lesotho, the average person can expect to live a full three decades less than in the healthiest countries. These disparities are, to a large extent, caused by infectious diseases that have little or no impact on high-income countries but kill millions of people every year in low-income ones.

As we saw in the previous chapter, waterborne maladies were rife in Britain and other industrial and industrializing societies in the mid-nineteenth century. Beginning in the 1870s, improvements in sanitation and water infrastructure led to a steep decline in common diarrhoeal diseases and the disappearance of cholera. Yet 3.6 billion people – almost half the world’s inhabitants – still don’t have access to toilets that get rid of their waste in a safe manner and 2 billion people have to drink from sources that are contaminated with human excrement.6 As a result of these insanitary conditions, 1.5 million people – mainly young children in low-income countries – die every year from waterborne diarrhoeal diseases such as rotavirus.7 Cholera outbreaks still occur periodically and tend to strike particularly hard when normal life has been disrupted. For example, the biggest recent epidemics took hold after Haiti was hit by an earthquake in 2010 and during the recent Yemeni Civil War in 2017. Tuberculosis was another major killer in the slums of industrializing Europe, but it declined in high-income countries as living and working conditions improved, antibiotics were developed and national immunization programmes introduced in the mid-twentieth century. And yet, despite the fact there is a cheap and reasonably effective vaccine available – it costs a couple of dollars per dose – and TB can be treated with a course of antibiotics, it is still the most deadly infectious disease in the world. It kills about 1.2 million people a year, almost all of whom live in lower- and middle-income countries.

While malaria has always been most deadly in tropical regions of Africa, it was endemic in the American South and parts of southern Europe until relatively recently. Malaria declined sharply in high-income countries in the second half of the twentieth century as a result of determined efforts to reduce mosquito breeding grounds by draining wetlands and spraying standing water with chemicals. By the 1950s malaria was no longer a serious public health problem in the USA, and Europe was declared malaria-free in 1975. (In 2011, however, Greece recorded its first cases of locally transmitted malaria for half a century. The country was in a deep economic crisis, when steep budget cuts impacted public health measures to control the mosquito population.) Once again, progress was slower in many low-income countries. While the number of malaria cases and deaths has fallen steadily over the last couple of decades, it still kills more than 600,000 people every year. Most of the victims are young children and almost all are in Africa.

New infectious diseases emerged in the twentieth century, too. In the early 1980s, doctors in New York noticed that homosexual men and intravenous drug users were developing rare infections that normally only occurred in people with severely compromised immune systems. What came to be known as HIV-AIDS cut swathes through the gay community and heroin users in North America until the development of effective antiretroviral (ARV) drugs in the mid-1990s. ARVs not only prevent HIV patients from developing symptoms and full-blown AIDS, they also reduce the viral load to such an extent that it cannot be transmitted to others. Today, anyone diagnosed in a timely manner can live a long and healthy life by taking just one pill a day – if you could afford it.

The need for ARVs was greatest in sub-Saharan Africa, where HIV-AIDS spread far beyond marginalized communities. In South Africa, for example, one in five people aged between fifteen and forty-nine have the disease.8 For almost a decade after the development of ARVs, the pharmaceutical companies that held the patents refused to lower the price, even for patients in low-income countries. They charged about $10,000 to treat an HIV-AIDS patient for a year, an astronomical sum when compared to the average annual income in sub-Saharan Africa at the time, which was less than $600. Tragically, in the ten years it took pharmaceutical companies to cave in to pressure and allow the production of generic versions that cost just $350 a year, at least 10 million people died and more than double that number contracted the virus.9 The price of ARVs is only part of the problem, however. Under-resourced health systems in sub-Saharan Africa still struggle to reach patients. Despite the fact that HIV-AIDS has been preventable and treatable for two decades and affordable generics are increasingly available, 1.5 million people are infected with the disease and almost 650,000 die from HIV-related causes each year.10

The continued high incidence of infectious diseases in sub-Saharan Africa constitutes a major barrier to economic growth. Sick people cannot go to school or work, often need a family member to take time off to care for them, and require medical attention that can force a family into catastrophic debt. Research from Burundi demonstrates that each time a child gets sick with diarrhoea, the average cost to a family, in terms of health care and lost earnings, is $109 – almost twice the average monthly salary.11 In Uganda, treatment of TB is free but associated non-medical costs such as travel to and from the health centre still account for more than one-fifth of annual household expenditure for most patients.12 When thousands or even millions of people are affected by infectious disease in this way, it hinders the whole economy. The same study on Burundi calculates that diarrhoeal diseases cost the country more than half a billion dollars every year – that is, 6.4 per cent of the Gross National Income. It has been estimated that TB cost the world about two-thirds of a trillion dollars in lost economic growth between 2000 and 2015, mainly in low- and middle-income countries. Without drastic action the losses will be even greater over the next fifteen years, as cases of TB have not fallen markedly but the economies are bigger.13 The American economist Jeff Sachs and his colleagues have demonstrated that malaria has a deleterious impact on economic growth, with countries that are not afflicted by malaria enjoying five times the GDP per capita of those that are.14 Another group of economists estimate that HIV-AIDS reduced economic growth by between 2 and 4 per cent a year across Africa in the 1990s.15

Sachs and his collaborators argue that infectious diseases create a ‘poverty trap’ that is almost impossible to escape.16 Poor people are more likely to get ill, making them even poorer and even more prone to infectious disease. Low-income countries tend to be afflicted by more infectious diseases, which in turn undermines economic growth and makes it very difficult for them to prosper. The prevalence of infectious diseases in sub-Saharan Africa helps to explain why it is not only the poorest region in the world but has become even poorer in relative terms over the last few decades, as economic growth has failed to keep pace with the rest of the planet.17 Is it possible for countries to break the negative feedback loop and escape the poverty trap?

Springing the trap

China is the most notable example of a country that managed to massively reduce the burden of infectious disease in the second half of the twentieth century. It offers policy lessons for the rest of the world – especially low-income countries, but even rich ones like the UK and USA. The concept of public health has long played an important role in traditional Chinese medicine. According to the two-millennia-old Canon of the Yellow Emperor, a court physician is said to have advised the mythical ruler: ‘To administer medicines to diseases which have already developed … is comparable to the behaviour of those persons who begin to dig a well after they have become thirsty.’18 In the West we celebrate Edward Jenner as the pioneer of vaccines, but the Chinese have been inoculating their population against smallpox for over 1,000 years.19

In the nineteenth century China fell on hard times – so much so that it is common to refer to the period between the First Opium War (1839–42) and the foundation of the People’s Republic in 1949 as the ‘Century of Humiliation’. Interference from Europeans, the fall of the Qing dynasty, a two-decade-long civil war and Japanese occupation all contributed to reducing China to an anarchic and desperately poor society. One particularly deadly symptom of economic and political disruption was the devastation wrought by infectious diseases, which were responsible for more than half of all deaths in China in the mid-twentieth century.20 This included diseases that had afflicted Britain before and during the Industrial Revolution – waterborne pathogens such as cholera and other forms of diarrhoeal disease and airborne maladies like tuberculosis, measles, smallpox and plague. But the Chinese population was also cut down by ailments more often associated with tropical regions like malaria and schistosomiasis, which is caused by a parasitic worm that lives in fresh water.21 In some regions of China, as many as a third of all babies died before they reached the age of one – although across the whole country the figure was about half that.22

At the end of the civil war in 1949, average life expectancy in China was just thirty-two – almost a decade lower than the national average in Britain during the unhealthiest years of the industrial revolution.23 Over the first three decades of communist rule, health improved rapidly. By 1960 the figure had risen to 43.7 years, which was not dissimilar to sub-Saharan Africa (40.4) or India (41.4). And then, in 1980, it rocketed to 66.8 years, shooting past sub-Saharan Africa (48.4) and India (53.8).

The health transformation in the first thirty years of the People’s Republic of China occurred even though China was very poor and only achieved moderate economic growth rates. According to World Bank figures, GDP per capita in China was just $89.5 a year in 1960, compared to $137.2 in sub-Saharan Africa and $82.2 in India. By 1980, the Chinese figure had doubled while sub-Saharan Africa’s and India’s more than tripled. Just over forty years ago, China was one of the poorest countries on the planet.

What is more, this was a tumultuous period in China’s history. In the late 1940s and early 1950s, hundreds of thousands, possibly millions of landlords and richer peasants were killed as the rural poor asserted their new-found power over their former exploiters.24 Then, during the so-called ‘Great Leap Forward’ between 1958 and 1962, Mao attempted to transform the Chinese economy by reorganizing the countryside into communes and forcing peasants to concentrate their energy on producing steel. At least 45 million people died from starvation.25 When Mao attempted to purge bourgeois elements from society in the Cultural Revolution (1966–76), another 1.5 million people died in the upheaval and 20 million were banished from the cities to the countryside.26

The improvements in Chinese longevity between 1949 and 1980 were almost entirely the result of a reduction in infectious diseases.27 In fact, infectious disease control was so effective that it caused a population boom as more children survived infancy: while there were about 540 million Chinese at the end of the civil war, the figure rose to almost a billion over the next three decades. This had important implications. The one-child policy introduced in the late 1970s was a response to concerns about rapid demographic growth. But before population control started to have an impact, the hundreds of millions of babies born in Maoist China grew into adults, many of whom migrated to cities to work in the factories responsible for the economic miracle that occurred from the 1980s onwards.

So how did China achieve this remarkable health transformation? It began in the early 1950s with top-down, campaign-style efforts to prevent infectious diseases, one of the most effective of which was mass immunization.28 China vaccinated almost all its 600 million people against smallpox; its last outbreak was in 1960, two decades before it was eradicated globally. Vaccinations against the plague resulted in an 80 per cent drop in cases in the first year alone. TB cases fell by 80 per cent in a decade due to increased use of the BCG vaccine. The Chinese state also organized ‘patriotic health campaigns’, in which people were exhorted to take part in activities that interrupted the transmission of infectious diseases – projects to provide safe drinking water and improve sanitation, for example, and efforts to get rid of the vectors that carried disease. One particularly impactful campaign formed part of the Great Leap Forward. In 1958 the state urged the population to ‘exterminate the four pests’, which were rats, flies, mosquitoes and sparrows – the latter because they were accused by the Chinese Communist Party of being capitalist birds due to their penchant for ‘stealing’ large amounts of grain and fruit from hard-working peasants.

The population responded enthusiastically to the call to arms. Mao’s slogan ‘Man Must Conquer Nature’ became a rallying cry. According to official figures, patriotic Chinese killed 1.5 billion rats, 11 million kilograms of mosquitoes and 100 million kilograms of flies.29 But it was the massacre of more than 1 billion sparrows, in particular, that disrupted the ecological balance and had disastrous consequences. Across China, people hunted for sparrows with sticks and slingshots. Where they found nests, they killed the chicks and smashed the eggs. Groups of people banged drums, gongs and pots until the exhausted birds dropped from their branches and out of the sky. On its own terms, this campaign was a massive success: it appears to have driven the country’s sparrow population to the brink of extinction. But sparrows don’t just consume grain and fruit; they also eat insects. With the threat from natural predators vastly reduced, the locust population boomed and then feasted on the harvest in a manner far more destructive than anything that sparrows could have achieved. In this way, the campaign to ‘exterminate the four pests’ contributed to the famine that killed 45 million people during the Great Leap Forward. By 1960, the government realized their mistake and replaced sparrows with bedbugs on the most-wanted pests list.

In the mid-1960s, the Chinese state introduced a bottom-up approach to public health led by ‘barefoot doctors’ (so called because in the southern provinces they balanced their medical duties with work in the waterlogged rice paddies). These were local people who looked after the health care needs of their community. Barefoot doctors continued to work part-time in agriculture but were also part-physicians, part-nurses and part-sanitation engineers who received between three months and a year of basic training in medicine and public health.30 Their role included raising awareness about sanitation, providing advice on family planning, organizing vaccination programmes and treating common illnesses using insights from both Western and traditional medicine. By the mid-1970s there were 1.8 million barefoot doctors across the country, assisted by twice that number of health aides.31 Prior to the introduction of these medical cooperative schemes, the majority of the population had almost no access to health care and people were only sporadically engaged in public health activities. Barefoot doctors filled this enormous gap and in doing so made a significant contribution to the steep decline in infectious diseases.

Mao died in 1976 and was eventually replaced by Deng Xiaoping. Under his leadership, China began to implement reforms that prioritized economic growth over everything else. As China became integrated into the global economy, hundreds of millions of people moved from the rural interior to coastal cities to work in factories that manufactured goods for export. Within a couple of decades, China went from being one of the poorest countries on the planet to a global economic and political superpower. But the Chinese industrial revolution was accompanied by a health crisis. Unlike in nineteenth-century England, this didn’t occur in the booming urban areas: Chinese city authorities were generally proactive in building water and sanitation systems. It was the rural interior that suffered the most, in large part because the economic reforms abolished agricultural communes and with them the free, decentralized, barefoot-doctor-led health care and public health system.

People were now required to purchase health insurance, but 90 per cent of the rural population couldn’t afford to pay; for the uninsured, one visit to the doctor could easily cost a poor family a third of their annual income.32 Barefoot doctors’ work was abandoned because poor individuals in rural areas didn’t prioritise paying for preventative public health programmes. Patients even had to pay doctors for vaccinations and, as a result, immunization rates fell to under 50 per cent.33 Infectious diseases surged, including measles, polio, TB and schistosomiasis.34 On the national level, life expectancy continued to improve – it rose from 66.8 in 1980 to 71.4 in 2000 – but the rate of increase was five times slower than in the preceding two decades due to the massive burden of infectious diseases among the rural poor of the Chinese interior.

Over the last twenty years, the Chinese Communist Party has changed its approach, once again taking a leading role in addressing the challenges posed by disease and poverty. Between 2005 and 2011, China managed to extend health care from 50 per cent to 95 per cent of the population.35 This was a remarkable achievement in a country of 1.3 billion, and was only possible with the full political and financial support of the state. As a result, infectious diseases have fallen sharply in the last decade and it is now rare for them to kill children and adolescents.36 At the same time, the government has made a concerted effort to improve the well-being of the poorest people in rural areas. The booming economy allowed the state to spend $244 billion on reducing extreme poverty and, in a reversion to the pre-reform Maoist approach, over 3 million party cadres went to the countryside to bolster these efforts.37 In 2021, President Xi announced that China had eradicated extreme poverty. Although he was referring to the national measure of extreme poverty, which is comparable to the shockingly low World Bank threshold of $1.90 a day, this is still quite an achievement given that as recently as 2000 almost half the population lived below the poverty line.38

My intention here isn’t to advocate communism. Rather it’s to demonstrate that, just as the state was crucial in defeating infectious diseases in late-nineteenth-century Britain, it was also vitally important in China’s escape from the poverty trap in the late twentieth century. Yet we must not overlook the massive downsides to the Chinese model of development. The improvements in health and wealth have been achieved despite an Orwellian disregard for individual freedom and human rights – from the Great Leap Forward to the present-day treatment of the Uighurs, and of course the response to Covid-19. Notwithstanding, it was the iron fist of the totalitarian state that pulled China out of the poverty trap rather than the invisible hand of the market.

Kicking away the ladder

In contrast to the Chinese success story, millions of people still die every year from preventable and treatable diseases in sub-Saharan Africa because of lack of political will. If politicians – both domestically and on the international stage – prioritized prevention and treatment, then the impact of infectious diseases would quickly become negligible, just as it has in China. The paralysis in much of sub-Saharan Africa is, in part at least, a legacy of colonialism. The Turkish-American economist Daron Acemoglu demonstrates how the settlement patterns of European colonialists between the seventeenth and nineteenth centuries were determined by infectious diseases.39 Where death rates were low – in New England, for example – men brought their families, settled down and built new societies in the image of the ones they’d just left; in this endeavour they were aided by infectious diseases that decimated the indigenous population. These colonies grew into wealthy democracies that although imperfect were relatively responsive to the needs of the electorate.

Where mortality from infectious diseases was high, the outcome was very different: entrepreneurial colonialists built extractive institutions that were designed to make as much money as possible, as quickly as possible, before they returned home to their families. This happened most clearly in sub-Saharan Africa, where malaria and yellow fever made the region almost uninhabitable for Europeans. Acemoglu argues that the character of the colonial state survived independence and continues to influence the development trajectory of former colonies. Accordingly, many sub-Saharan states lack the ability or willingness to plan and implement the kind of public health measures necessary to prevent the spread of infectious diseases – such as investing in basic water, sanitation and health systems. Nor are they in a position to use the money flowing into the region – from the sale of natural resources, lent by commercial banks, and given by foreign states in exchange for political allegiance – to kick-start a process of self-sustaining economic development.

There is certainly something in Acemoglu’s thesis. We don’t have to look far for examples of how the legacy of colonialism impacted postcolonial governments’ ability to deal with infectious diseases. For example, when the Congo became independent in 1960, there were just a few dozen Congolese university graduates and no doctors or engineers, and only three out of 5,000 management-level positions in the civil service were held by Africans.40 A large part of the money that flowed into postcolonial states in the decades after independence was appropriated by corrupt politicians and technocrats – just as European colonialists had done. If the resources weren’t stolen, they were frequently wasted on poorly conceived infrastructure projects that were often constructed at the suggestion of Western consultants. We shouldn’t, however, be too fatalistic about the destiny of postcolonial Africa. Many African politicians worked hard to improve the health and well-being of their countries, despite having the cards stacked against them. In fact, in the 1970s they very nearly succeeded.

When the WHO was founded in 1948 it consisted of fifty-five member states, most of them relatively wealthy countries in Europe and the Americas. Three decades later it had expanded to 146 members as recently independent former colonies joined up.41 In Africa alone, nearly fifty countries were created between the formation of the WHO and the end of the 1970s. Another significant event occurred in 1973 when the People’s Republic of China joined. These developments radicalized the WHO, which is a membership-based organization that makes decisions on the principle of one nation, one vote through the World Health Assembly. Idealism at the WHO reached a pinnacle in 1978 in the Soviet city of Alma Ata, now Almaty in Kazakhstan. The health ministers of 134 countries launched the ‘Health for All’ movement, which aimed to deliver basic health care to even the world’s poorest inhabitants by the end of the millennium. The conference agreed that investment in health facilities and drugs would not be enough to improve health in poor countries. Rather, the Alma Ata Declaration argued that fundamental political and economic reform – in terms of tackling iniquitous power relations between former colonies and their colonizers, and mobilizing communities to take an interest in health care – were essential to achieving its goal. One of the main sources of inspiration was the remarkable improvements in health that China had achieved over the past thirty years, and in particular the role of barefoot doctors.42

If the Alma Ata Declaration had been implemented, it would have provided low-income countries with the equipment they needed to clamber out of the poverty trap. Unfortunately, the optimism of Alma Ata was quickly undermined by high-income countries – most notably the USA and the UK, where the arrival of Ronald Reagan and Margaret Thatcher on the scene in the late 1970s and early 1980s marked a fundamental change in political consensus. Their new economic orthodoxy harked back to the laissez-faire approach of the previous century. In this new environment, ‘Health for All’ was deemed too radical and too political. The focus shifted to taking out infectious diseases one by one using medicines and technology, without tackling the poverty and powerlessness that are the underlying causes of ill health. The USA and its allies reduced their funding to the WHO. Instead they funnelled money for global health projects into organizations like the World Bank, which gave them more control because member states’ voting power is proportional to how much they pay in.43

Structural adjustment programmes undermined low-income countries’ efforts to tackle infectious diseases. In the late 1970s, interest rates increased, the dollar strengthened, and the prices that African countries received for the natural resources they exported fell. Poor countries’ debts spiralled out of control and it became clear that it wouldn’t be possible to pay them back. From the early 1980s, the World Bank and International Monetary Fund (IMF) began to bail out indebted countries. International financial institutions lent money, but the loans came with certain conditions designed to make sure the recipients were able to pay them back. The story of the economic failure of so-called Structural Adjustment Programs has been told elsewhere.44 States were forced to lower tariffs on imports, privatize state-controlled industries and concentrate their efforts on producing goods for export. These reforms failed to transform heavily indebted economies so that they would be able to repay the World Bank and IMF loans. In fact, GDP per capita in sub-Saharan Africa was about 10 per cent lower in 2000 than it had been twenty years earlier.45 In China and other parts of East Asia, by contrast, where governments avoided following the World Bank and IMF’s free-market diktats and the state played a central role in development, the economies boomed.

Structural adjustment had a profoundly negative impact on public health, too. Governments were forced to cut social welfare budgets, including those for public health and health care. Recipient countries were often required to cap the public-sector wage bill, resulting in the emigration of large numbers of doctors and nurses to high-income countries. In the 1980s, the number of doctors in Ghana fell by half, and only one-sixth of Senegal’s nurses remained compared to the start of the decade.46 Structural adjustment programmes frequently introduced user fees for health care that mimicked the US model. As a result, the poor were unable to access even the most basic care. For example, when the World Bank forced Kenya to impose a charge of thirty-three cents to see a doctor, patient visits fell by half.47 (The number of patients almost doubled when the fee was suspended.) And it has been shown that structural adjustment caused an increase in some infectious diseases, including TB.48 From 1980 to 2000, life expectancy in sub-Saharan Africa barely increased at all, remaining stuck at around fifty years.

As we saw in the previous chapter, the process of democratization and state-directed sanitary reform led to a marked decline in infectious diseases in the UK and other high-income countries in the late nineteenth and early twentieth centuries. A similar process occurred in China during the last half-century. But at the same time, low-income countries, predominantly in sub-Saharan Africa, have been denied the opportunity to follow a similar strategy; in effect, high-income countries ‘kicked away the ladder’ that they had used to climb out of the poverty trap. Instead, sub-Saharan African countries were encouraged to use an untested approach to public health that stressed medicine and technology.49 But states in low-income countries haven’t been able to take full advantage of the exciting new possibilities offered by advances in medical science. How could they, after being hollowed out first by colonialism and then by structural adjustment?

Shit Life Syndrome

On my cycle to work from west to east London, I pass through the Royal Borough of Kensington and Chelsea, which is home to Kensington Palace, where Princess Diana once lived; the Victoria and Albert, one of the world’s foremost museums of art and design; and Harrods and Harvey Nichols, where the capital’s elite do their shopping. This is one of the wealthiest and healthiest parts of the UK: men here can expect to live to ninety-five.50 Even within Kensington and Chelsea there are big disparities in health, however. In the most salubrious parts of the borough, life expectancy is twenty-two years higher than in the immediate vicinity of Grenfell Tower, a social housing block in North Kensington where seventy-two people – mainly poor immigrants – died in a fire in 2017.51 Health inequalities are even starker when we compare Kensington and Chelsea to other parts of the country. If I jump on a train at Euston station that is heading north, I can be in the seaside resort of Blackpool in less than three hours. Male life expectancy in the town is a full twenty-seven years lower than in Kensington and Chelsea – the same as the difference between the UK or the USA and the unhealthiest countries in sub-Saharan Africa.

Prior to the Covid-19 pandemic, the disproportions in life expectancy within the UK were not explained by the differential impact of infectious diseases, as they killed far too few people to make a mark. Rather, inequalities in health outcomes were the result of disproportions in premature deaths from non-communicable diseases, most notably cardiovascular disease, cancers and diabetes. While such illnesses obviously aren’t transmitted from one person to another by pathogens, their distribution is not random. Just as the urban working classes in Victorian slums were more likely to be affected by cholera or TB, these modern ‘plagues’ disproportionately impact the poor – hence the inequalities in health outcomes between places like Kensington and Chelsea on the one hand and Blackpool on the other. According to the Office for National Statistics, men and women in the most deprived areas of England were respectively 4.5 times and 3.9 times more likely to die young from preventable causes than those in the wealthiest areas.52 Health is so closely linked to wealth and social status that Michael Marmot, the influential British epidemiologist, has likened contemporary Britain to Aldous Huxley’s Brave New World, in which the lower castes were given chemicals – with the group at the bottom of the hierarchy receiving the highest dosage – to inhibit their intellectual and physical development.53

In order to emphasize the way in which poor people are disproportionately affected by non-communicable diseases, some epidemiologists argue that these afflictions are ‘socially transmitted’: people who live in poverty are subjected to similar pressures and tend to respond to them in similar ways, as if a certain behaviour were contagious.54 One link between deprivation and non-communicable diseases is unhealthy eating. A recent study found that the poorest 10 per cent of households in the UK would have to spend over 70 per cent of their income in order to follow healthy eating guidelines.55 As a result, we see higher levels of obesity in low-income areas. For example, 20 per cent of five-year-olds in the most deprived areas of the UK are obese, almost three times the figure in the wealthiest areas.56 In addition, the dopamine rush from eating sugary, fatty food is the most affordable way of buying momentary relief from the misery and helplessness of poverty. At the extreme end of the spectrum, deprivation-induced stress and anxiety cause severe mental health problems and deaths of despair from suicides, alcohol abuse and drug overdoses.

The connection between poverty and non-communicable disease is clear when we look at towns such as Blackpool. In the second half of the nineteenth century and the first half of the twentieth, workers from industrial centres like Manchester and Liverpool would decamp here during their summer holidays. The resort still has sandy beaches, donkey rides and a 158-metre-high replica of the Eiffel Tower, but its best days are behind it. Since the 1960s, vacationers have preferred to take advantage of cheap package holidays and flights to travel abroad where the sun is more reliable. Many of the small hotels where visitors once stayed have been converted into tiny rental apartments – the modern equivalent of slum housing. Today, people with little money and few prospects are drawn to Blackpool by the cheapest rent in the UK. Along with the lowest male life expectancy, it has some of the highest levels of unemployment, disability benefit claimants and antidepressant prescriptions in the country. The local doctors have coined the phrase ‘Shit Life Syndrome’ to refer to the common denominator for most of the maladies they see: destitution and hopelessness.57

The suffering we see in Blackpool is a consequence of deindustrialization – or what some economists have called the ‘deindustrial revolution’.58 Work in factories, as well as mines and docks, was often hard and dirty, but it gave people a sense of security, identity and community. Over the past fifty years, most of these jobs disappeared, lost to machines and the flight of manufacturing to countries like China, where production costs are cheaper. In the 1970s, almost 8 million people were employed in the manufacturing sector in the UK; now the figure is 2.5 million, even though the population has grown by a fifth.59

Deindustrialization has had a very limited impact on London and its surrounding areas, where people have benefited from the boom in the financial sector. But in the former industrial heartlands of northern England, manufacturing jobs have been replaced by precarious and poorly paid employment in the service sector – or they haven’t been replaced at all. The disruption of the deindustrial revolution has had a devastating impact on health. While life expectancy has steadily increased over the last decade in Kensington and Chelsea, as well as in other wealthy, predominantly southern parts of the UK, it has fallen in Blackpool and poor urban areas that were once the centre of the Industrial Revolution such as Manchester and Liverpool, causing national-level figures to stall over the last decade.60

Health inequalities in the UK stem from policy choices taken by the government. When Margaret Thatcher became prime minister in 1979 she reintroduced many ideas that had been popular in the mid-nineteenth century: not just the emphasis on free-market economics and an aversion to state intervention, but also the belief that people who are left behind by these brutal macroeconomic transformations are undeserving scroungers who must be shamed into working harder. This was self-imposed structural adjustment. From 2010, the Conservative-led government has continued to push for limited state intervention in society. Welfare payments for families were cut, it became more difficult for disabled people to qualify for benefits, and money for public health services fell. Funding for the National Health Service failed to rise at a rate that would have allowed it to keep up with the demands of an increasingly elderly and unhealthy population. A recent study estimates that since 2010, cuts in UK government spending have been responsible for more than 10,000 extra deaths a year.61 The British experience demonstrates that, even when a country has passed through the epidemiological transition, disruption and deprivation can still create new, non-communicable plagues that have a similar impact to infectious diseases.

Like the UK, the United States is characterized by marked inequalities in life expectancy driven by disparities in non-communicable diseases and deaths of despair. Historically, the most shocking inequalities have been between white and Black people. Although the life expectancy of the two groups has been converging in recent years, whites still live almost six years longer than Blacks.62 This is, of course, a legacy of slavery. The stress of existing in a racist society has a devastating impact on both physical and mental health. But African Americans are not the only people in the US affected by health inequalities.

Since 2015 life expectancy at the national level has been in decline. The Nobel Prize-winning economist Angus Deaton and his collaborator Anne Case point out that this is driven by an increase in suicides, alcohol abuse and drug overdoses, which kill about 190,000 people each year – three times more than in the 1990s.63 The surge in deaths of despair is almost exclusively accounted for by white middle-aged males without a university degree; the death rate for this group has risen by a quarter in the last three decades. Although African Americans are still more likely to die than their white counterparts, their death rate declined by a third in the same period. In the past, blue-collar workers could realistically aspire to the American Dream – a secure job, health insurance, a pension, a house in the suburbs, and so on. Today these things are little more than a fantasy for many people. There were 19.5 million well-paying manufacturing jobs in the United States in 1979 compared to around 12 million today, even though the population is now one and a half times as big. Wages for workers who don’t have a university education have fallen by 15 per cent in this period but have increased by a tenth for those with a bachelor’s and by a quarter for those with a higher degree. Today, the most that someone with a high-school education can realistically hope for is a precarious poorly paid job without health insurance or a pension.64 Just as the bottle was the quickest way to get out of Manchester in the early nineteenth century, the fastest way to escape the North American version of Shit Life Syndrome in the early twenty-first century is alcohol, crystal meth or fentanyl.

There is, of course, one major difference between the UK and the USA: their health care systems. Despite a decade of Thatcherism in the 1980s and another decade of austerity in the 2010s, Britain’s National Health Service more or less survived as a system funded by national taxation that provides free health care to anyone who needs it. This contrasts starkly with the brutally inefficient privatized system in the USA. The United States spends more on health care than any other country – almost $11,000 per person every year, compared to $4,300 in the UK, for example.65 And yet health coverage is patchy. Those Americans who can afford to pay benefit from the best health care anywhere in the world. Yet tens of thousands of people die prematurely every year because they are unable to access health care.66 More than 30 million are uninsured, and even people with insurance face such high costs that a quarter of the population have reported delaying seeking medical treatment and half a million people are declared bankrupt each year because they can’t pay the costs of their health care.67 Life expectancy is four years lower than in the UK. The system is so inefficient that if the USA had a national health service like the UK’s, its health outcomes would improve and it would save almost 2.5 trillion dollars every year. Deaton and Case point out that the dysfunction in the US health care system is, in monetary terms, more of a handicap than the reparations that Germany had to pay following the First World War.

When the Covid-19 pandemic became widespread in 2020, it shone an unforgiving light on a broader sickness in society: not just the deprivation of poor and marginalized groups in Britain and America but also the Chinese Communist Party’s lack of respect for human rights, as well as indifference to the suffering of millions of people in sub-Saharan Africa.

The coronavirus syndemic

The December 2021 cover of Time magazine proclaimed that the scientists who developed Covid-19 vaccines were not just ‘heroes of the year’ but ‘miracle workers’. Within a month of the first patients being identified in Wuhan, researchers had decoded the virus’s genome and posted it online. Less than a year later, multiple groups of scientists had successfully developed vaccines that provided a great deal of protection against Covid-19. That medical science can reduce the virus from an existential threat to a vaccine-preventable disease in a matter of months is a remarkable – even miraculous – achievement. Governments in high-income countries cut deals with pharmaceutical companies to buy vaccines and began jabbing their populations as soon as possible. By the time that edition of Time magazine was published, more or less everyone in western Europe and North America who wanted to be jabbed had been fully vaccinated. In fact, many had already received a third booster shot to top up their immune system.

Not everyone in the world has benefited from the miracles of modern medicine, however. In sub-Saharan Africa, fewer than 5 per cent of the population had been vaccinated by the end of 2021.68 There were enough jabs to go round, but the self-interested actions of high-income countries created artificial scarcity in low-income countries. Rich nations bought far more vaccines than they actually needed; one study estimates that by the end of 2021 they had stockpiled 1.2 billion doses, despite having vaccinated their populations already.69 That is more than enough to jab all adults in sub-Saharan Africa twice. In addition, several high-income countries, including the UK and Germany, repeatedly blocked proposals to waive the intellectual property rights for Covid-19 vaccines. A waiver would have suspended patents related to the vaccines and allowed anyone to produce them – not just big pharmaceutical companies whose supplies were almost exclusively going to people in rich nations. Has no one learned from the deaths of 10 million people from HIV-AIDS in the late 1990s and early 2000s, when pharmaceutical companies supported by wealthy nations blocked production of generic ARVs in low-income countries?

The stark disparity in vaccine supplies between rich and poor nations has been condemned as ‘vaccine apartheid’ and ‘vaccine colonialism’. It clearly demonstrates that high-income countries regard their citizens’ lives as more valuable than those of sub-Saharan Africans. Sadly, this is nothing new. As we have seen, millions of people in the region continue to die from preventable and treatable diseases such as cholera, TB, malaria and HIV-AIDS because treatment and prevention are not a priority for international politicians and policymakers. Just as Conrad’s Heart of Darkness is so chilling because it ignores the experiences of the local people that Marlow encounters on his journey up the Congo, it has long been clear that, in public health, Black lives matter less than white ones – or at least that the lives of almost exclusively Black people in low-income countries matter less than those of people in high-income, predominantly white countries. Because Covid-19 is such an infectious pathogen, the hoarding of vaccines is not just callous selfishness on the part of high-income countries: it is potentially a massive own goal that could very well prolong the pandemic and increase the likelihood of new, more dangerous variants emerging.70

The Covid-19 pandemic has not only highlighted stark inequalities between countries. It has also drawn attention to deprivation within high-income countries. Richard Horton, editor of The Lancet, argues that the devastation wrought by coronavirus in the UK and the USA should be understood as a ‘syndemic’ or ‘synergistic epidemic’. In other words, the impact of the coronavirus pandemic can only be understood if we take into account the pre-existing pandemics of poverty and obesity that were already ravaging wealthy societies. In rich nations, poor people tend to have jobs which they cannot do from home; they travel by public transport and live in crowded housing, often with multiple generations. As a result, they are more likely to be exposed to the pathogens than wealthier people. To make matters worse, poor people are also more likely to have risk factors that could make them very ill if they contract Covid-19. These include obesity and non-communicable diseases such as diabetes, asthma or chronic lung disease. In the UK, adults in the poorest parts of the country were almost four times more likely to die from coronavirus than those in the wealthiest areas.71 At the height of the pandemic, death rates in the USA were four and a half times higher among the poorest people compared to the wealthiest.72

Governments’ policy responses haven’t tried to tackle the twin pandemics of poverty and obesity that make the impact of Covid so much worse. In fact, before effective vaccines were developed, the main strategy was very similar to those of Italian Renaissance city states in response to the plague, which went on to be applied half-heartedly in the nineteenth century when cholera hit. The state restricted movement, both between and within countries, and isolated people suspected of having the disease in order to reduce transmission of the virus. The extent to which these policies were implemented varied markedly between countries. At one extreme is the laissez-faire approach taken by the US government. Citing concerns about the economic impact and curtailing individual freedom, President Trump let the virus rip through the country. As a result, over a million people in the USA died – 0.31 per cent of the total population.73 In the UK, the government imposed several lockdowns with the intention of slowing rather than halting the spread of the virus. Covid-19 killed 200,000, 0.27 per cent of the population.

Covid-19 only became a pandemic because of the Chinese authorities’ reluctance to share information about the disease. Indeed, Dr Li Wenliang was admonished by police for trying to raise the alarm about a new, deadly disease in late 2019.fn2 But eventually China responded with strictly enforced lockdown measures that aimed to fully stop virus transmission. In affected cities, millions of people were effectively consigned to their houses for weeks, even months on end. Purely in terms of disease control, this was a remarkable success. Although China was the original source of Covid-19, the pandemic has killed fewer than 15,000 people there, according to official statistics: 0.001 per cent of the population.fn3 This achievement has come at an enormous cost, however, as it involved a massive curtailment of individual freedom and brought economic activity to a standstill – an approach that is unthinkable in most other parts of the world, where states have neither the will nor the capacity to enforce such stringent restrictions. The Chinese example illustrates just how radical the societal response must be to stop a virus like Covid-19 from having a devastating impact: it entails not seeing our family and friends, going to school or work, eating in restaurants or playing sports. Essentially, we must stop living, which makes sense because viruses and bacteria are such an inextricable part of human life – and death. As such, China’s ‘zero Covid’ strategy can be seen as the modern-day equivalent of Mao’s efforts to ‘conquer nature’ during the Great Leap Forward. And just as efforts to ‘exterminate the four pests’ disrupted the balance of nature with disastrous consequences in the 1950s and 1960s, the policy of extreme lockdowns has the potential to disturb the social world – causing mental health problems, political protest and economic hardship.

A century after Klimt’s Medicine shocked the faculty at the University of Vienna, medical knowledge remains just a small part of dealing with infectious diseases. Pathogens thrive on inequality and injustice. And even in societies that have seemingly passed through the epidemic revolution, new communicable and non-communicable diseases continue to emerge which disproportionately strike down the poor. Although global life expectancy has increased over the last seventy-five years, there remains an enormous amount of pain and suffering that science and rationality hasn’t been able – or willing – to resolve. Public intellectuals who ignore this reality risk looking like the twenty-first-century avatar of Klimt’s Hygeia, standing proudly and prominently in the foreground of our field of vision shouting loudly that we’ve never had it so good while seemingly oblivious to the miserable scenes unfolding behind their backs. The Enlightenment has put some lucky people on a ‘perpetual path of progress’, but much of the world’s population continues to live in what must seem much more like a dystopia.




CONCLUSION

Future Plagues


‘This whole thing is not about heroism. It’s about decency. It may seem a ridiculous idea, but the only way to fight the plague is with decency.’

ALBERT CAMUS



The next Alexander the Great

Over the last couple of years, Covid-19 has affected all our lives to such an extent that it has become a cliché to say that the pandemic is unprecedented and extraordinary. But when we place coronavirus in its historical and scientific context, it becomes very clear that there is little about it that is new or remarkable. Recurring outbreaks of infectious disease have been a regular feature of human existence for thousands of years. Epidemics have played a critical role in, among other things, the transformation from a planet inhabited by multiple species of human to one in which Homo sapiens reigned supreme; the replacement of nomadic foraging with sedentary agriculture; the decline of the great empires of antiquity; the rise of New World religions; the transition from feudalism to capitalism; European colonialism; and the Agricultural and Industrial Revolutions. In other words, bacteria and viruses have been instrumental in the emergence of the modern world.

Emphasizing the role that infectious diseases play doesn’t exclude the possibility that humans can have an impact on the world. It’s just that very often we don’t make history in circumstances of our own choosing, but in circumstances created by microbes – as well as other impersonal forces like the climate.1 Many of Thomas Carlyle’s ‘Great Men’ appear in this book, including Alexander the Great, Muhammad, Charlemagne, Martin Luther and George Washington. But these ‘heroes’ didn’t bend the arc of history with their genius and force of personality; rather, these qualities allowed them to take advantage of the opportunities that had been created by devastating epidemics.

Similarly, class struggles played an important role in transforming the world. The decline of feudalism and emergence of capitalism was the outcome of centuries of conflict between peasants and lords in England, for example. And in Haiti, the oppressed and exploited Black population fought a decade-long insurgency that brought slavery and colonialism crashing down. Leadership, organization and mass participation all played a crucial role in the successful outcome of these conflicts. But so did infectious diseases. The Black Death killed 60 per cent of the European population, and it was the impact of this demographic crash that triggered the struggle between feudal lords and serfs in the first place. And while the Haitians were up against the French Army, one of the best-trained, best-equipped forces the world had ever seen, they managed to devise a strategy that used yellow fever as a deadly weapon.

Covid-19 will be another crucial inflection point in the story of our species. Even before the pandemic hit, the world seemed to be in the midst of what might, with the benefit of hindsight, be seen as an epochal shift. The pandemic will alter the pace and direction of this transformation.

Coronavirus appears to be changing how humans see their place in the world. The looming climate disaster was already forcing people not just to consider alternative ways of feeding a growing population and powering the economy, but to rethink how we fit into the ecosystem. The pandemic has sped this process along. It has reminded us of Darwin’s most profound insight – what has been referred to as ‘the darkest of his truths, well known and persistently forgotten’ – that humans are just another species of animal and, like everything else in the animal kingdom, we are vulnerable to the threat posed by pathogens.2 If we Homo sapiens don’t strive to live in balance with the other living things on our planet, we face a very bleak future.

Covid-19 is also transforming how humans live in the world. For the last couple of decades it has been increasingly possible to occupy not just the real world but also a parallel, virtual world. In the past, when diseases hit, humans frequently responded by running away – like Galen did as the Antonine Plague closed in on Rome, or parish priests in the east of England and wealthy Florentines during the Black Death. But when Covid-19 struck, many of us began to live our work and social lives in the online realm.3 We worked from home rather than commuting to the office, ordered our groceries online instead of going to the supermarket, got food delivered instead of eating in restaurants, and caught up with friends on Zoom rather than over a coffee in town. Schools, churches and even courts moved online. Since the pandemic died down, many people have continued to spend much more time in the virtual world than before coronavirus. This shift seems to be permanent.

And coronavirus also seems to be changing how humans think the world should be organized. The pandemic will aid China’s re-emergence as a global superpower and at the same time undermine the USA’s – and to a lesser extent the UK’s – status as a beacon of progress that other countries aspire to emulate. The liberal democracies’ laissez-faire approach to dealing with Covid-19 was disastrous in health terms. Despite the fact that the virus originated in Wuhan, the official death rate in the USA is more than 300 times higher than in China; in the UK it is more than 250 times higher than in China.4 The USA, one of the richest countries in the world, was overwhelmed with disruption, deprivation, disease and death. China – one of the poorest societies on the planet fifty years ago – airlifted medical equipment to North America to help ease the crisis. A quarter of a century ago, American scholars could claim with straight faces that liberal democracy had demonstrated once and for all that it was superior to all other ways of organizing society.5 Not anymore.

Taken as a whole, Chinese society still doesn’t look particularly appealing to most people in the West. And we still don’t know how the country will fare over the longer term—especially if restrictions are eventually lifted and Covid-19 gains a foothold. But North America and Europe can no longer delude themselves that their political and economic system is an enticing model for the rest of the world. The American economist Lawrence Summers is a firm defender of free markets, but even he argues that ‘Covid-19 may mark a transition from western democratic leadership of the global system’.6 The crucial question is: what follows? The emergence of China as a world power, coupled with the waning power of the West, may well lead to geopolitical turmoil. As the American historian Graham Allison demonstrates, the vast majority of cases in world history when a rising power displaced another that was in decline resulted in war.7 He refers to this phenomenon as ‘Thucydides’ Trap’, after the historian’s suggestion that ‘it was the rise of Athens and the fear that this instilled in Sparta that made war inevitable’. But let’s not forget that the Peloponnesian War was so devastating that it wasn’t Athens or even Sparta that took over as the hegemon of Hellenic civilization. Rather, it was Macedon, a state in the far north of the Greek world that no one paid much attention to until then. Who might be the twenty-first-century iterations of Philip and Alexander the Great?

Being human in the age of microbes

William McNeill’s Plagues and Peoples is an epic tale in which humans inadvertently created plagues, struggled against them for thousands of years and then finally, with the help of modern medicine, won. This confidence seemed to have been vindicated in 1980, when smallpox – a disease that had killed 300 million in the twentieth century alone – was eradicated. But since then many other diseases have refused to disappear and new ones have emerged. One of the deadliest viral diseases known to humans was discovered in a village near the Ebola River in what is now the Democratic Republic of Congo in 1976 – the very same year that Plagues and Peoples was published. And the last fifty years have turned out to be a golden age for infectious diseases. HIV-AIDS appeared in the 1980s and for a while there were fears that it posed an existential threat to humanity. SARS, Zika and Covid-19 are more recent examples of emerging threats.

A number of factors are driving the emergence of new pathogens. Population growth means that humans are encroaching on animal environments that harbour viruses and bacteria that can jump the species barrier and infect humans. Climate change – including rising temperatures, increasing rainfall and flooding – will aid the spread of diseases, especially those transmitted by mosquitoes such as malaria and yellow fever, and waterborne infections like diarrhoeal disease and cholera. The increased ease of travel between distant places makes the spread of pathogens much more likely than ever before, particularly airborne ones. When we bear all this in mind, it seems likely that the Covid-19 pandemic isn’t an aberration but merely the latest in a long line of infectious diseases to emerge over the last fifty years or so. This trend will almost certainly continue, and another pandemic will surely hit again before too long. But the next pandemic might not look much like the last.

Antimicrobial resistance (AMR) could well be the source of the next great threat to health. When antibiotics were discovered in the 1940s they had an almost miraculous impact: diseases that had killed people in the most gruesome manner – including plague and cholera – and all sorts of other infections that would have lingered in our bodies for years became treatable for the first time. But now it’s clear that antibiotics only granted humanity a temporary reprieve. More than 1.2 million people die each year as a direct result of common, previously treatable infections because the bacteria that cause them have evolved to be resistant to antibiotics.8 Young children are at particularly high risk – one in five of these deaths are infants under the age of five. The figures will get worse as bacteria – which, remember, can horizontally transfer genes between species – take advantage of over-prescribing and misuse of antibiotics. An AMR pandemic would likely consist of many chronic and untreatable infections that slowly but surely wear down the population. Sally Davies, the former Chief Medical Officer in the UK, neatly captures the difference between the coronavirus pandemic and one caused by AMR. ‘Covid’s a lobster dropped into boiling water, making a lot of noise as it expires, whereas AMR is a lobster put into cold water, heating up slowly, not making any noise.’9 The water already seems to be uncomfortably hot.

Humans are in a very precarious position. We live on a planet that is by almost any measure dominated by bacteria and viruses. We are surrounded by innumerable microbes that are mutating all the time. Some are evolving in ways to help us. Others are developing new ways to harm us. The age-old struggle between plagues and peoples does not necessarily have to end as a tragedy or even a farce. But if we are to avoid a bad outcome, it is crucial that we learn from history. So how should we respond to the existential threat posed by infectious diseases?

There is one universally incorrect choice: to do nothing. This didn’t work when humans thought that plagues were a punishment sent by angry gods. Nor does a laissez-faire approach help stop disease when it is a deliberate policy choice. Lack of state intervention in the mid-nineteenth century ensured that Europe’s urban poor lived in crowded, insanitary conditions and suffered the lowest life expectancy since the Black Death. In the late twentieth century, structural adjustment resulted in cutbacks to health care in the world’s poorest countries. Between 1980 and 2000, life expectancy in Africa barely increased at all, despite massive improvements in medical technology. Tens of millions of people – many of them children – died from preventable and treatable diseases because they didn’t have access to health care. And then, in the last couple of years, Covid-19 has underlined the damage caused by the retrenchment of the state in countries like the UK and the USA, as the poorest parts of the population have been hit hardest by the pandemic.

So what should we do instead? As a species, our best chance of surviving the threat posed by pathogens will come from working collaboratively. The great improvement in health that high-income countries experienced in the nineteenth and twentieth centuries was not a result of better medicine – as William McNeill claimed – or even economic growth per se. It was, rather, the consequence of political decisions to make massive investments in drinking water, sanitation, housing and poverty reduction. Just as cholera and other waterborne diseases forced cities to undertake vast infrastructure projects, Covid-19 should encourage us to tackle the causes of ill health. This might include ventilation in buildings and in public transport. But in order to prepare society to be resistant to future pandemics, it is crucial to address the more fundamental problems that make some people more vulnerable to infectious diseases than others. Reducing stark inequalities both within and between countries would be a very good start, as would improving lack of access to basic health care across the world.

Although such profound changes might seem unachievable in the current political climate, we should take inspiration from the fact that, throughout history, pandemics have driven momentous political and economic transformations. They shine a light on corrupt and incompetent leaders, reveal and exacerbate pre-existing social divisions, and encourage people to question the status quo. The Covid-19 pandemic has highlighted many of the problems that blight the modern world. It is now up to us to seize the opportunity to address these iniquities and to build a happier and healthier world.
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1. It wasn’t until the late nineteenth century that scientists began to understand how ‘animalcules’ cause disease. Over the past century, scientists have discovered that bacteria and viruses perform a wide range of roles that are vital to the functioning of our planet, our bodies and even our minds.





[image: ]
2. Although Neanderthals were bigger and stronger than Homo sapiens, they weren’t ape-like cavemen. In fact, Neanderthals were surprisingly sophisticated. So why did they disappear about 40,000 years ago while our own species survived?
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3. 9,000-year-old ‘Cheddar Man’ was one of the first permanent inhabitants of the British Isles. These hunter-gatherers were almost completely wiped out about 6,000 years ago by farmers who migrated from the Eastern Mediterranean region. This population replacement was most probably aided by infectious diseases that jumped from domesticated animals to humans after the adoption of agriculture.
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4. The Romans forged trade links from sub-Saharan Africa to the Far East but this made the empire vulnerable to infectious diseases from beyond their borders. From the second century ce onwards a series of devastating pandemics transformed the Mediterranean, resulting in the disappearance of paganism and the emergence of Christianity and then Islam as the dominant religions.
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5. The Black Death killed over half of Europe’s population. It had a more limited impact on the nomadic Ottomans who, over the next century, expanded from their base in western Anatolia, conquering the Balkans and threatening to push further westwards. In 1498, when Albrecht Dürer created a print of the Four Horsemen of the Apocalypse, he styled War and Plague as Ottoman janissaries.
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6. Within a few decades of discovering the New World, the Spanish managed to conquer the vast, wealthy and technologically advanced Mexica and Inka Empires with just a few hundred soldiers. These seemingly miraculous victories would have been unthinkable without the helping hand of Old World pathogens.
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7. The fourteenth-century Catalan Atlas shows a River of Gold in Africa. Beneath it, Mansa Musa sits on a gold throne with a gold crown on his head, offering a gold disc to a Berber on a camel. For 500 years, Europeans coveted West Africa’s riches, but malaria made the region an unconquerable ‘white man’s grave’.
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8. In the late 1500s Spanish Jesuits observed that indigenous people in the Andean foothills treated fever with ground bark from the cinchona tree. When European explorers realized that quinine – the active ingredient – prevented malaria in the middle of the nineteenth century, their risk of death halved and the Scramble for Africa became possible.
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9. On New Year’s Day 1804 Haiti declared independence from Napoleon’s France, the greatest military power of the time. In a decade-long insurgency, the former slaves led by Toussaint Louverture perfected guerrilla tactics that took advantage of their immunity to yellow fever, a mosquito-borne virus that killed a large proportion of European troops.
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10. The Industrial Revolution brought unprecedented economic growth to the UK, but for the masses who worked in factories it was a disaster. In the first half of the nineteenth century, life expectancy was lower than at any time since the Black Death.
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11. In the middle of the nineteenth century London had no solution to deal with the tonnes of excrement its 3 million inhabitants produced each day. As Charles Dickens pointed out in Little Dorrit: ‘Through the heart of the town a deadly sewer ebbed and flowed, in the place of a fine fresh river.’
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12. In 1958, in an effort to tackle rampant infectious diseases, the Chinese Communist Party urged citizens to ‘exterminate the four pests’: rats, flies, mosquitoes and sparrows. The campaign was a disaster, contributing to a famine that killed tens of millions of people. Despite this setback, life expectancy more than doubled in the thirty years after the end of the Chinese Civil War.
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Footnotes

Introduction: Primordial Plagues


fn1 Archaea were only identified in 1977. Until then it was believed that the Tree of Life had two main branches: bacteria and eukaryotes.



fn2 Both Greece and North Macedonia claim Alexander as a national hero. The question of whether he was a bona fide Greek or a Slav – and therefore worthy of worship in North Macedonia – is subject to a highly charged disagreement between the two countries.


1: Palaeolithic Plagues


fn1 Flores was also home to a now extinct species of dwarf elephant that was not much taller than the diminutive humans who lived there. The Hobbits and mini-elephants shrank in a process called ‘insular dwarfism’: where resources are limited, smaller bodies are positively selected because they offer a survival advantage in that they need fewer calories.



fn2 Tales of inter-species reproduction are much more salacious and disconcerting in Greek mythology. Helen of Troy was born from an egg after Zeus transformed himself into a swan and had sex with – or, in some versions of the story, raped – Leda, wife of the King of Sparta. The half-man half-bull Minotaur was born after Pasiphaë – the wife of Minos, King of Crete – asked Daedalus to build a hollow model of a cow from wood so she could climb into it and have sex with a bull that she had become obsessed with.



fn3 To understand the potential impact of contact between Homo sapiens and Neanderthals, consider that Native Americans and Europeans had been separated for about 17,000 years before renewed contact literally decimated the indigenous population of the Americas in the sixteenth century. Modern humans and Neanderthals were separated for at least thirty times longer.


2: Neolithic Plagues


fn1 At the end of the eighteenth century, Wordsworth described Stonehenge as being ‘So proud to hint yet keep Thy secrets’. One of the songs in a 1984 mockumentary suggests that the monument was built by a ‘strange race of people, the Druids’, but that ‘No one knows who they were or what they were doing’.



fn2 This might help to explain another peculiarity of Cucuteni-Trypillia culture. Every sixty to 150 years, the towns appear to have been burned to the ground and then new buildings constructed on top of the ruins. No one knows why. One possibility is that this was a response to infectious disease outbreaks. Then, about 5,400 years ago, the mega-settlements were abandoned forever – and the people who used to live there moved to smaller villages in the vicinity. Again, archaeologists do not know why this happened. Could it be that one final devastating epidemic convinced the inhabitants to permanently abandon this experiment in urban living?



fn3 We can hazard an educated guess as to what language Europe’s first farmers spoke. As the Basque people have a high proportion of Neolithic Farmer ancestry and their language has no relation to any other, it is likely to be the last surviving descendant of the tongue spoken by Neolithic Farmers.


3: Ancient Plagues


fn1 While Athenian participatory democracy was remarkable, we must not overlook the fact that by our standards the system was seriously flawed because women, immigrants and slaves could not vote or stand for office.



fn2 Ancient Greek sources sometimes describe the Macedonians as Greek and at other times as Barbarians. In the fifth century BCE there was some debate about whether they were Greek enough to take part in the Olympic Games. In the end the authorities acquiesced. The following century, one of Philip’s horses apparently won the Olympic flat race on the day that Alexander was born. Nevertheless, the Macedonians’ ethnic identity remains unclear.



fn3 Even today this can happen. For example, one person died and seven others were injured when a pit latrine exploded in 2016 in Shaanxi Province, China.



fn4 This is because Judaism was an ancient religion that didn’t proselytize, so wasn’t seen as a threat to the pagan gods, and Decius was keen to avoid another revolt in Judaea.


4: Medieval Plagues


fn1 This doesn’t seem to have affected Charles IV’s reputation in his home country. His name is still plastered across Prague – on Charles University, Charles Bridge, Charles Square, for example.



fn2 Forty days is, for example, the amount of time that the great flood in Genesis lasted, Moses passed on Mount Sinai while waiting for the Ten Commandments and Jesus fasted in the wilderness.


5: Colonial Plagues


fn1 This was an outrageous act of bravado. Less than a century later, when Don Quixote and Sancho Panza were discussing historical figures who had achieved great fame through acts of courage, they mentioned this episode alongside Julius Caesar’s crossing of the Rubicon in 49 BCE.



fn2 The same lesson could also have been gleaned from America’s misadventures in Vietnam a couple of decades earlier.



fn3 Columbus vividly explains the fascination gold held for him and his colleagues: ‘Anyone who has it can do whatever he likes in the world. With it he can succeed in bringing souls to Paradise.’



fn4 Although, in a roundabout way, it might have had a lasting impact on European geopolitics. Some historians believe that Ivan the Terrible behaved as terribly as he did – murdering his son and unborn grandson in a fit of anger – because of tertiary syphilis. These murders changed the course of history: Feodor ‘the Bellringer’, his ineffectual younger son, eventually succeeded him, leading to a period of political crisis that ended in 1613 with the accession of the Romanovs, who ruled Russia for the next three centuries.



fn5 The Norse had managed to survive in Greenland for about four and a half centuries, longer than the Europeans have been in North America.


6: Revolutionary Plagues


fn1 The protests that occurred in summer 2020 also provided an opportunity for people to express their anger at the legacy of colonialism more generally. For example, in the Belgian city of Antwerp red paint was thrown over a statue of Leopold II.


7: Industrial Plagues


fn1 During the Great Irish Famine of 1845, Senior remarked that it ‘would not kill more than one million people, and that would scarcely be enough to do any good’.



fn2 Although not in Hamburg, which was an autonomous city state.


8: Plagues of Poverty


fn1 Sigmund Freud worked at the University of Vienna around that time, and it isn’t too big a leap to imagine that he might have approved of Klimt’s sentiment.



fn2 Tragically, Dr Li died from Covid-19 in early 2020 at the age of thirty-three.



fn3 The fact that China maintains such strict control on information inhibits comparisons. Some academics have cast doubt on the country’s official statistics, but it seems clear that even if China is understating the number of deaths it is still vastly lower than in the USA or UK.
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