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‌Prologue

    
‌Recipe for a Zombie
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    You see them every day, these zombies; they’re all around you.

    They shamble across the cinema screen on broken limbs and snatch at girls with long blonde hair. In the closeness of your home they explode in satisfying blossoms of rotting flesh at the flick of a trigger. Their scabby hands reach out at you with stiff cardboard fingers from the comic-book display stand. When you walk home at night, you catch them in silhouette, stumbling through the shadows, confused, drunk and lost. They sit slack-faced opposite you on the bus, their will ground away by the constant rasping of the parasites buried deep in their skulls. And as you walked in duty-free sandals over the soft ground of the tropics, did you not stop to see the quiet graves where infant wasps lay spring-loaded in the chests of their comatose prey?

    Wait, you think you know what a zombie looks like?

    Sure, you think you do. You’ve seen the movies, and committed their model organisms to memory. Perhaps, in the spirit of first principles, you rented out White Zombie, the 1932 horror classic that gave birth to the first cinematic adventure of the undead. Here you watched ‘Murder’ Legendre slip poison to Madeleine Short, leaving her apparently dead, only to awaken in a tomb as Legendre’s mind-controlled slave. Less than an hour of reel time later, the spell is broken, and Short shows no evidence of being anything less than living. The white zombie of the title refers not to Short’s death and resurrection but to her state of mind. Death is merely a misdirection, a convenient way for Legendre to throw Short’s cuckolded husband off the scent. The conjurer’s real treachery is transforming his human victim into a willing, compliant automaton.

    Perhaps you like your zombie movies more visceral. The sorcerer’s zombie was killed off by George A. Romero in 1968, when the young director turned his mind to the last days of the living. Borrowing heavily from Richard Matheson’s doomsday novel I Am Legend, Romero wrote a script that replaced vampires with hungry ghouls, and set the action at the beginning of mankind’s extinction instead of at the end; he called it Night of the Flesh Eaters. The distribution company, Walter Reade, wanted something sexier, so the title Night of the Living Dead was slapped onto the title sequence, instantaneously granting zombies with an entirely new physiology and epidemiology. To some extent, Romero’s zombies were the inverse of those created through Legendre’s witchcraft: though they had little will of their own, no one was controlling them. Granted, they had a gruesome taste for human flesh, and the ability to break the rules of biology – these shambling corpses seemed to be suspended between life and death.

    This is not a book about fictional zombies. This is a book about what happens to the zombie when it crawls off the page and out of the screen and into our world, the really real world. What must a zombie do to make that journey? Could we hijack another person’s body and compel it to follow our every command? Could we die and come back again?

    Death is supposed to be the end, an inviolable law of nature. We’re distinguished from the gods by virtue of the fact that we will die and they never do − that’s why we’re called “mortals”. Through time and across cultures, cautionary tales have been passed down about those who attempted to break this covenant. Even Orpheus, who managed to descend into the underworld to retrieve his dead wife, could only watch in horror as she was snatched away again on reaching the surface. And of course we have only to look to Mary Shelley’s infamous Frankenstein to find a warning against the hubris of overturning such sacred laws through the wonders of modern technology. It seems that the desire to control the body and the mind lives large in our imaginations, but what taboo hasn’t been tested?

    How to Make a Zombie is filled with true tales that will keep you awake at night. Our journey, if you are prepared to come with me, starts in the fetid heat of the Caribbean cane fields, where witch doctors grind skull bones into poison and shadowy bogeymen snatch children who stay out after dark. These sorcerers corrupted the fantasy of an eternal soul that lives on without a body, creating instead a monster whose physical flesh lives on without a soul. We’ll watch as secret societies stab deep into the human psyche to prick two of our greatest fascinations: our desire to cheat death, and the fear of losing our humanity. From there we fly to the bitter snow-blown streets of Moscow and the gaslit rooms of London’s surgeries where necromancers build machines that can breathe life into the dead. They are challenged in this race by American scientists who hope to build a master race with their own brand of immortality techniques. On the shores of a quiet alpine lake in Switzerland, a physician slices gently into the brains of his disturbed patients, while colleagues half a world away attempt to stitch the psychic wounds of unhappy people with gossamer wire and electricity, and gangsters in the jungles of Colombia prepare for their next furtive heist by ripping leaves from a borrachero tree. All of them hope to gain purchase on the brain – some to treat, others to take control. We’ll pass along the black market trade routes that course from Eastern Europe to South Korea, a global conveyor belt on which the dead are disassembled and fashioned into parts for the living. And across the world, in the air and underfoot, we’ll be pestered by invisible armies of assassins – bugs, worms and fungi that press into the flesh of unsuspecting victims and whisper incredible commands from their new homes.

    In the course of this journey, we’ll look at what it means to be human, what it means to be alive and what it means to be the master of your own destiny. The real-life zombie has much to teach us about these things. What you learn will be both arsenal and armour against those who might someday try to zombify you.

    ‌

How to Make a Zombie
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‌Dead Men Working the Fields

    No one dared stop them, for they were corpses walking in the sunlight.


    William Seabrook, The Magic Island (1929)
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    So you want to make a zombie? Well then, we best start at the beginning. The zombie first shuffled its way into the global consciousness in 1889, not all that long ago. It was then that Harper’s Magazine correspondent Lafcadio Hearn ventured on an extended holiday to unearth the truth surrounding rumours that the walking dead haunted the islands of the Caribbean.

    Hearn was no hack. He was an accomplished and respected journalist who’d spent a decade in New Orleans chronicling the city’s people and unique cultural life. He was not shy of penning hard-nosed editorials on crime, corruption and politics. But he also had a flair for imagery, a taste for the exotic and a keen interest in folklore – he was an amateur anthropologist in many ways, and a romantic. As he explored the islands, he found himself in strange territory, where even the darkness seemed to be alive:

    Night in all countries brings with it vaguenesses and illusions which terrify certain imaginations; –but in the tropics it produces effects peculiarly impressive and peculiarly sinister. Shapes of vegetation that startle even while the sun shines upon them assume, after his setting, a grimness, –a grotesquery, –a suggestiveness for which there is no name… In the North a tree is simply a tree; –here it is a personality that makes itself felt; it has a vague physiognomy, an indefinable Me. From the high woods, as the moon mounts, fantastic darknesses descend into the roads, –black distortions, mockeries, bad dreams, –an endless procession of goblins. Least startling are the shadows flung down by the various forms of palm, because instantly recognizable; –yet these take the semblance of giant fingers opening and closing over the way, or a black crawling of unutterable spiders…


    The local residents were not afraid of such physical darkness – the terrors that haunted them were found in the spiritual darkness of witchcraft, Hearn said.

    In Martinique, Hearn rented a room in a small mountain cottage from an elderly woman and employed the landlady’s son Yébé as his guide. The previous night, the woman’s daughter Adou had refused to go via a cemetery on an errand, claiming that the dead would have prevented her from leaving the graveyard if she had entered it. Hearn was intrigued. Were these dead people the zombies he had heard about? No, Adou replied, the moun-mo could not leave the graveyard except on the night of All Souls, when they travelled home. A zombie, by comparison, could appear anywhere, at any time. Adou’s usually cheerful face fell into a sombre expression. She had never seen a zombie, she whispered to Hearn, and she didn’t want to either. Asked to describe a zombie, she answered vaguely that a zombie was one that made disorder at night; a zombie was a fourteen-foot-tall woman appearing in your bedroom; a giant dog that crept into your house.

    Sensing that Hearn was unsatisfied with these answers, Adou called to her mother, who was preparing the evening meal over a charcoal stove outside. Hearn put the question to the older woman: what is a zombie? It was a three-legged horse passing you in the road, the old woman replied. If you were to walk along the high road at night, and see a great fire that receded into the distance as you approached it: the zombies made those. These were mauvai difé – evil fires – and unwary travellers who followed them, mistaking the light for that of a nearby village, fell into deadly chasms. Even in the middle of the day, those wandering the deserted boulevards in the townships might come face-to-face with a zombie.

    Suddenly Adou remembered the story of Baidaux, a harmless simpleton, which she recounted for Hearn. Baidaux lived in St Pierre with his sister, who looked after him. One day Baidaux abruptly told his sister: “I have a child, ah, you never saw it!” The sister ignored his foolish talk, but Baidaux persisted. Every day for months, for years, he told her the same thing, no matter how much his sister shouted at him to stop. Then one evening Baidaux left the house and returned at midnight leading a small black child by the hand. “Every day I have been telling you I had a child, you would not believe me,” he told his sister, “Very well, look at him!” She looked, and saw that the child was growing taller and taller, right before her eyes. She threw open the shutters and screamed to her neighbours for help. The towering child turned to Baidaux and told him, “You are lucky that you are mad!” When the neighbours came running in, they found nothing; the zombie had vanished. This, Adou insisted to Hearn, was the absolute truth – “Ce zhistouè veritabe!” Though Hearn collected many tales of this sort from island villagers, he never observed ‌a zombie in real life.1

    At the time of Hearn’s writing, New Orleans was known as the “Gateway to the Tropics”, and that sense of ‘otherness’ only increased the further one travelled into the Caribbean. Haiti, in particular, possessed a horrifying and intoxicating hold on white America, a slice of Old Africa laid at its feet, a land that conjured up spectres of violence, magic and mystery. Haiti was a fiercely independent nation whose slave inhabitants had risen up in 1804 and overthrown their French masters, and repelled several subsequent colonial efforts. That independence was sorely curtailed in 1915 when civil unrest jeopardized American business interests – in particular, those of the Haitian-American Sugar Company (Hasco) – and threatened to usher in an anti-US government. The US invaded Haiti and established an occupation that would last until 1934, with enduring consequences for the country and its people.

    Culturally, even that most powerful of Western settlers, Christianity, has had limited success in Haiti. Though the Catholic Church was adopted as the national religion in the 1804 constitution, no amount of milk poured into the cultural mélange by zealous missionaries could cover the spice of the indigenous Taínos and imported African gods, and in the centuries before the revolt, a ‌new religion, Vodou, had arisen.2 Haitian Vodou was a mix of spiritual rites and traditions, just as the country’s population was a mix of the indigenous Taínos people, the slaves brought over in their millions from Africa, and their European colonizers and captors. Vodou grafted together elements of the native Taínos beliefs with those of the Fon and Ewe people of West Africa and Roman Catholicism. But it was also more than a religion, encompassing a complex system of narratives, deities and practices that varied from village to village. Indeed, it is said that Haiti remains “80 percent Catholic, 100 percent Vodou”.

    Under the tenets of Vodou a person is composed of several parts, an amalgam of human matter as complex as the religion itself. Above all, there is the z’etoile, or guiding star, the celestial body that steers a person’s fortunes. The corps cadavre is literally the physical body, while the nanm is the spirit of the living flesh, the vitalist energy that prevents a body from decaying in that bothersome way that dead things will. The soul too is made up of parts. There is the gwo-bon anj (great good angel), the animating principle of the human, the will that motivates us in our actions; also the ti-bon anj (little good angel), which embodies our memories and awareness. A bokor, or sorcerer, may be able to capture the ti-bon anj soon after a person’s death, before it has strayed too far from the body, or else draw it from a person with magic, leaving the victim apparently dead. The ti-bon anj is imprisoned in an earthenware jar, which becomes the zombie astral, while the body it leaves behind – a physical entity that is living but has no will of its own – is the zombie cadavre.

    It’s no wonder that Hearn had trouble understanding what a zombie was.

    Pursuit of the flesh

    Despite Hearn’s purposeful globetrotting, he never managed to meet a real-life zombie. That honour fell instead to the colourful American writer and explorer William Seabrook, a member of the ‘Lost Generation’ of artists living in postwar Paris. “Lusty, restless, red-haired” Seabrook was an inimitable character whose incredible life was reflected in the incredible stories he wired home to Vanity Fair and Reader’s Digest magazines. Seabrook spent his life indulging in every act his body could tolerate. An alcoholic and an abusive partner, he had a penchant for sadism, and it was said that he never travelled without a trusty case ‌full of whips and chains.3 Around the same time the US was invading Haiti, Seabrook volunteered for the French military, and was gassed at Verdun, earning himself a Croix de guerre for his heroism.

    Like Hearn, Seabrook was attracted to the sensational, and travelled to West Africa to live with the Guere tribe whose members practised cannibalism, purportedly to write a book on the subject. He was frustrated by the tribal chief’s inability to describe the taste of human flesh, and refused to publish his book without securing this essential detail. When he arrived back at his base in Paris, he bribed a mortuary attendant to supply him with a sample of the elusive fare. Arriving at a friend’s house, he asked the cook to prepare several dishes from the strange meat, claiming it was a rare type of wild game. “The roast, from which I cut and ate a central slice, was tender,” he later wrote, “and in colour, texture, smell as well as taste, strengthened my certainty that of all the meats we habitually know, veal is the one meat to which this meat is accurately comparable.”

    The adventurer’s fascinations settled on the occult after the notorious English divine Aleister Crowley visited Seabrook’s farm in 1919. The men drank, smoke and exchanged stories, particularly about witchcraft, over the course of a week. Seabrook was bitten by an insatiable thirst for all things related to the dark arts, and he toured the world tracking down samples of witchcraft. The zombie in particular intrigued him. He felt that it was a creature that, unlike vampires and werewolves, appeared to have no parallel in Western culture. “The zombie, they say, is a soulless human corpse, still dead, but taken from the grave and endowed by sorcery with a mechanical semblance of life,” he wrote. “It is a dead body which is made to walk and act and move as if it were alive.” Seabrook couldn’t wait to meet one in the flesh.

    In 1928, he set off for Haiti to investigate reports of black magic there, and to see if the dead really did walk the Earth. One night during his sojourn, Seabrook and his guide, Constant Polynice, sat watching the full moon rise and discussing the demons and monsters that haunted Haiti. Polynice was a countryman but not a peasant, and though familiar with the superstitions of Haiti’s populace, he was not a credulous man; he viewed these stories of demons and monsters as simply that – stories. Seabrook asked his guide what he made of the tales of the walking dead that circulated around the island. Polynice’s face darkened. With consternation, the Haitian replied, “I assure you that this of which you now speak is not a matter of superstition. Alas, these things – and other evil practices connected with the dead – exist. They exist to an extent that you whites do not dream of, even though evidences are everywhere under your eyes.” Why else, Polynice asked, would even the poorest farmers build masonry tombs to house their dead, other than to protect their loved ones from this awful fate? He himself had built a family tomb next to the busy Grand Source road, so that passers-by would spot anyone trying to break into it. Even then, when his brother died, Polynice watched over the tomb for four nights, shotgun in hand, until he was sure that the body was beyond the reach of any sorcerer.

    Zombies, Polynice said, were forced to work the plantations, dressed in rags. They walked with a shuffling gait, their eyes glazed over, their stare vacant like that of cattle. The zombies no longer recognized their own names, or even their own existence. Only by feeding them salt or meat could the terrible spell controlling them be broken. If salt or meat touched their lips, they would realize what they had become and flee to their graves, clawing at the dirt and crawling into their tombs, where they would find a second, final death.

    Polynice recounted a well-known case, about the legendary figure of Ti Joseph, who in the spring of 1918 arrived with a tattered troupe of labourers at the Hasco offices. The company occupied a clattering, bustling industrial complex sprawled across the eastern edges of Port-au-Prince; it was filled with freight cars and machinery and its chimney belched out a column of dark smoke that towered over the area. To supply the refinery, Hasco operated several sugar cane plantations, which had produced a bumper crop that year. To reap the full profits of the bounty, the corporation’s management offered a bonus to all new hands who registered at their offices. From far and wide, small bands of men and women came seeking work.

    When Joseph’s entourage arrived at the Hasco complex, they stood catatonic, and not a soul replied when asked their names. They were simple people from the highlands of Morne-au-Diable, a remote part of the island, Joseph explained, and the noise of the factory scared them. They would work best if stationed deep in the plantation, away from the noise as well as other workers. Joseph was granted a gangmaster’s licence and led his people to their work in the fields. But rumours swirled that he had asked to have the group separated from the others for fear that someone would recognize a long-dead family member amongst his crew. During the day, these “zombies” toiled in the plantation; at night, they were fed a plain porridge, called mayi moulin, made without meat or salt – the two ingredients that, of course, were said to awaken zombies from their daze. Each Saturday, Hasco paid Joseph for the work carried out by his gang, indifferent to how the money was divided among the hands – or if it was divided at all.

    Then one day Joseph left the zombies in the charge of his wife, Croyance, so that he could go to Port-au-Prince and enjoy the Fête Dieu carnival. Bored and taking pity on the dumb brutes, Croyance decided to take them to the town of Croix-des-Bouquets, on the northern outskirts of the capital, so that they too could watch the parades. She tied a brightly coloured scarf around her head and set out with the zombies in tow. The streets in the town were packed with people dancing, and feasting on dried fish, cassava bread, bananas, oranges, biscuits, cakes and rum. To join the celebration, Croyance bought the zombies tablettes pistaches (peanuts candied in brown sugar). But unbeknown to her, the baker had salted the nuts when he prepared them. With the taste of the salt, the spell binding the zombies suddenly broke. Joseph’s labourers were instantly aware of the misfortune that had overcome them, and a dreadful moan went up as the zombies began their long march back to their graves in the mountains of Morne-au-Diable. The villagers, outraged at having witnessed the horrible procession of their dead relatives, pooled their money to hire a group of mercenaries who would track down and kill the sorcerer responsible. The assassins laid in wait by the roadside, and when they spied Ti Joseph, they leapt upon him, chopping his head off with a machete.

    Polynice told Seabrook that he knew of similar dead men working in the cane fields not more than two hours from his home. Captivated by Polynice’s tale, Seabrook sought out other incidences of zombification on the island. He uncovered another case, from 1908, recounted in Stephen Bonsal’s The American Mediterranean. Bonsal told of a peasant from Port-au-Prince who had been buried by the preacher of a mission church. The preacher had assisted the family in preparing the man for internment, dressing him in “grace-clothes”, and so had seen his face quite clearly. On the following day, the preacher had himself closed the coffin lid before it was lowered into the ground and covered with earth. Several days later, however, a traveller on the road found a man dressed in grave clothes and tied to a tree, moaning:

    He freed the poor wretch, who soon recovered his voice but not his mind. He was subsequently identified by his wife, by the physician who had pronounced him dead, and by the clergyman. The recognition was not mutual, however. The victim recognized no one, and his days and nights were spent moaning inarticulate words no one could understand.


    It seemed as though Polynice was far from alone in his fear of grave robbers, or in his vivid assurances that zombies did in fact roam the countryside. Even Seabrook’s colleague Dr Antoine Villiers, of whom the author claimed there was “no clearer scientifically trained mind, no sounder pragmatic rationalist” in all of Haiti, refused to discount the zombie myth out of hand. He hinted that there might be knowledge of some kind of poison circulating amongst the bokor that could bring about the appearance of death, so that the victims could be abducted from their graves in the night.

    Piqued by this, Seabrook arranged to visit one of the sugar plantations of which Polynice had spoken so that he could see the undead for himself. Arriving at the plantation, they could see a group of men working in the field, and climbed up the hill to greet them. Seabrook wrote:

    My first impression of the three supposed zombies, who continued dumbly at work, was that there was something about them unnatural and strange. They were plodding like brutes, like automatons. The eyes were the worst. It was not my imagination. They were in truth like the eyes of a dead man, not blind, but staring, unfocused, unseeing. The whole face, for that matter, was bad enough. It was vacant, as if there was nothing behind it. It seemed not only expressionless, but incapable of expression.


    Momentarily alarmed by the possibility that the walking dead might be real, Seabrook recomposed himself and grabbed the calloused hand of one of the men. Seabrook cried out “Bonjour, compère!”, trying to make some contact with him. But the zombie made no answer, and the gangmaster, a woman named Lamercie, grew irritated with the Westerner’s presence. Lamercie pushed Seabrook away, growling that, “Negroes’ affairs are not for whites”. It was one of the anecdotes that made Seabrook’s The Magic Island into an instant bestseller.

    Nail in the coffin

    Seabrook’s book galvanized the concept that a zombie was a person seemingly raised from the dead and set to work as a slave. It’s not clear why he and Hearn garnered such different answers during their quests to find a zombie, but it may have had something to do with the occupation of Haiti. Although the “postcolonial” government made great improvements to the country’s infrastructure, these roads, canals and ports were built under labour conditions ripped straight out of some of the worst codes of practice from before the revolt. Life on a work crew seemed to be one step from death’s door. The zombie legend embodied the loss of autonomy felt by many Haitians under American occupation. Having seen a zombie face-to-face, Seabrook concluded that “zombies were nothing but poor, ordinary demented human beings, idiots, forced to toil in the fields”.

    The zombie myth would not be bound by such a grounded explanation, and a series of sensational films soon churned out of the Hollywood machine to hit cinema screens. The movies featured love triangles in which, almost without fail, a (white) woman was zombified by (black) magic. United Artists’ White Zombie, considered to be the first zombie flick, was advertised on its release in 1932 with a suitably salacious tagline: “She was not alive… nor dead… Just a White Zombie, performing his every desire!” Its 1936 sequel, Revolt of the Zombies, followed the First World War recruitment of zombie soldiers, who prove their mettle when a single squad defeats an Austrian force. A flood of books and even stage plays followed, making zombies so mainstream that they were already being played for laughs in 1940’s The Ghost Breakers. A mere twelve years after a real zombie had been unveiled (to the public’s horror), the whole class of automatons could be dismissed as superstition, just a joke.

    Then, on a sunny morning in the spring of 1980, a Haitian woman came face-to-face with a zombie as she went about her shopping in the marketplace – and she was rightly disturbed: the dishevelled man, eyes vacant and gait unsteady, introduced himself as Clairvius Narcisse, the brother she had buried years earlier. His death had been officially recorded by doctors at the US-run Albert Schweitzer Hospital in Deschapelles. On 30 April 1962, Narcisse had been admitted with a fever; he was also coughing up blood. As his condition deteriorated he stayed in hospital, and died three days later. A sister had identified the body and authenticated the death certificate by printing her fingerprint on it in ink. The Narcisse in the marketplace claimed that he had been poisoned, buried alive, exhumed, beaten senseless and drugged, then made to work as a slave on a sugar plantation.

    Soon Narcisse’s case came to the attention of Dr Lamarque Douyon, the director of the Centre de Psychiatre et de Neurologie in Port-au-Prince. Douyon had been scrutinizing the reports of zombification that had a habit of surfacing in the country, but picking the threads of truth from the tapestry of folklore had proved no easy task. The breakthrough came with Narcisse. Despite documents to the contrary, two hundred witnesses swore that the man from the marketplace was indeed whom he claimed to be. Douyon interviewed family members and friends in order to gather further details on Narcisse’s past. Over the course of a meticulously constructed interview, the doctor discovered that this mysterious man could recount childhood memories and nicknames that only Clairvius could have known. It was no wonder that the Narcisse family was convinced that this was no impostor.

    During the investigation Douyon asked Narcisse to describe his “death” and subsequent burial. The man said he was able to hear his relatives crying near his casket; he mentioned fragments of the conversations that had occurred at his graveside. The scar on his cheek had been inflicted by a nail driven through his coffin, he reported.

    With this astonishing history recorded, Douyon contacted experts around the world in hopes of unravelling the puzzle. Douyon suspected that Narcisse has been administered some sort of poison that had invoked a death-like trance. If Narcisse’s story was true, any scientists who solved it would be on the verge of making a huge medical discovery, the kind on which fame and fortune rode. It was rumoured that NASA was looking for just that sort of trance-inducing concoction, so that astronauts could be put into suspended animation to survive long trips to Mars or beyond.

    Douyon’s hypothesis particularly intrigued Wade Davis, a young ethnobotanist on a research team at Harvard who had received the dossier. The medical notes made at the time of Narcisse’s “death” suggested that a paralytic agent might have been used to suppress body movement and function, while somehow – by Narcisse’s own account – leaving the victim fully conscious. Davis had previously spent years living in the jungles of South America, studying the indigenous populations and collecting thousands of botanical specimens. He was dispatched to Haiti with instructions to uncover the zombie poison and bring samples back to the US for testing.

    Initially, Davis’s suspicions fell on jimson weed, a plant common to the region that belongs to the same taxonomic family – Solanaceae – as deadly nightshade and is a potent dissociative hallucinogenic. The weed takes its name from Jamestown, Virginia, where in 1676 a garrison of British soldiers were drugged with it while attempting to suppress a farmers’ uprising against the colonial governor. The soldiers spent eleven days chasing feathers, pulling faces and playing childish games with one another before recovering without any recollection of the events. Pointedly, they failed to quell the rebellion, and the governor was recalled to England. Jimson weed sprouts up all over Haiti, where it is known as the “zombie cucumber”. Davis established a relationship with several bokors and arranged to purchase samples of zombie poison to be analysed in the lab at Harvard for traces of the plant.

    However, on witnessing at first hand the preparations of the zombie powders, Davis realized that jimson weed was not the key ingredient in the recipe. The bokors were grinding down several bits and pieces known to contain powerful toxins: the skin of the cane toad Bufo marinus, often used to kill pests in the sugar fields; two species of deadly pufferfish, Diodon hystrix and Sphoeroides testudineus; the itching pea Mucuna pruriens; and the seeds of the tcha tcha tree, Albizia lebbeck. When the powders that Wade sent back were tested on rats at the New York State Psychiatric Institute, the animals fell comatose and, after several hours, appeared dead, yet sensitive electrical equipment detected a persistent if faint heartbeat as well as brain activity. The effects of the poison lasted for twenty-four hours; after that, the rats recovered. This was the result Davis had been anticipating: the creation of a state of apparent death from which the subject might be revived.

    Wade set about uncovering which of the ingredients was responsible. The effects of pufferfish poison had been well documented, since in Japan the fish is served as the dangerous delicacy fugu which, if not properly prepared, can kill. Every year dozens of people are hospitalized after eating fugu; around one in twenty die. The poison is concentrated in the fish’s intestines, liver and ovaries, and contains a powerful nerve agent known as tetrodotoxin, a substance one hundred times more toxic than hydrogen cyanide (the chemical used to make the highly effective pesticide Zyklon B, which was used in the Nazi extermination camps during the Second World War). If ingested, tetrodotoxin blocks the sodium channels in nerve cells, which prevents these cells from transmitting electrical impulses. In minuscule doses it produces a tingling sensation in the extremities and a mild euphoria. This effect is one of the reasons that eating fugu is so popular despite its peril. But chefs must be extremely careful – too much tetrodotoxin and the numbness spreads throughout the body. Soon the unfortunate diner is unable to walk, or even sit up at the table. The throat becomes paralysed, making it impossible to speak. Eventually a coma takes hold, the person becomes completely unresponsive and the alarmed restaurant staff are calling for an ambulance. A large dose of pufferfish toxin will continue to wreak its damage until the victim cannot even draw breath; death by asphyxiation follows. The most terrifying part, however, is that the toxin does not affect the brain itself; the victim remains conscious throughout the entire ordeal of his or her last meal. Davis was sure that tetrodotoxin was the zombie culprit.

    Not everyone agreed. Though tetrodotoxin shuts down the body without affecting the brain, it has not been observed to trigger the long-term catatonia associated with zombie tales, meaning that the drug was not working alone. Independent tests carried out by Takeshi Yasumoto, at Tohoku University in Japan, on two of Davis’s zombie powders found only trace amounts of the pufferfish toxin, nowhere near enough to have an effect. One researcher even went so far as to brand Davis’s claims as a fraud. Davis hit back, pointing out that the zombie powders he collected were made from dozens of ingredients, many containing numerous toxic chemicals that might interact with the tetrodotoxin to amplify or modify its effects. In addition, he argued that the methods used to measure the amount of tetrodotoxin in the powders could inadvertently destroy much of the key agent – an unfortunate side effect of many chemical analyses.

    If tetrodotoxin was an active agent in the zombie powder, Davis said, its job could be to create an initial illusion of death, thus granting the person who had applied the poison the opportunity to abduct the “corpse” without arousing suspicion. That effect would only be temporary, with the victim soon recovering and retaining all mental faculties. He therefore proposed that a second poison might be used to maintain the abducted person in a trance-like state – perhaps a Solanaceae species such as jimson weed, his first suspect.

    Davis also emphasized the importance of belief in establishing the psychological effectiveness of these drugs, an idea he developed in The Serpent and the Rainbow, the book he wrote about his hunt for the zombie poison. Take note, zombie-makers: according to Davis, the very fact that people feared zombification gave this drug immense power over the human mind.

    The professor and the bogeyman

    It would be over a decade before the next international expedition arrived on “the pearl of the Caribbean” to study Haiti’s undead. It was led by Roland Littlewood, a professor of anthropology and psychiatry at University College London and one-time president of the Royal Anthropological Institute. Littlewood is the author of two academic publications on zombification, a subject that has become something of a minor specialty for him.

    In 1996, Britain’s Channel 4 television and National Geographic funded an expedition to Haiti, led by Littlewood. The goal: to carry out a detailed medical examination of a zombie. Littlewood’s colleague on this mission was Chavannes Douyon, brother to Lamarque, who had tracked down the case history of Clairvius Narcisse. Chavannes Douyon knew of two more cases of zombiism that warranted investigation.

    The scientific team interviewed three suspected zombies, referred to in The Lancet medical journal merely as F.I., W.D. and M.M. The researchers recorded full medical histories and carried out a battery of tests to see if the still-elusive zombie could be distilled to an already established medical condition. In each case, Littlewood found little clinical evidence of anything out of the ordinary. The patients all showed some form of mental impairment, though levels of functioning varied among them. F.I., a woman, and W.D., a man, needed help with everyday tasks, including feeding, dressing and washing; in contrast, M.M., though simple-minded, could be readily engaged and was capable of caring for herself; she had even openly rejected claims that she was a zombie. F.I. was diagnosed with catatonic schizophrenia and W.D. seemed to display brain damage consistent with a period of anoxia (a lack of oxygen); M.M. was believed to be suffering from foetal alcohol syndrome. Physically and mentally there was little to connect the three patients, yet each had been branded as a zombie case.

    The circumstances surrounding their alleged deaths and resurrections also varied wildly. Three years after F.I.’s death in 1976, reportedly at the hands of her jealous husband, she had been found wandering near her home by a friend and was admitted to Chavannes Douyon’s psychiatric hospital, where she remained institutionalized. W.D. had been identified eighteen months after his death, but he did not closely resemble the photographs provided by the family of the man who had died, and DNA tests indicated no relation to his putative parents. M.M. had been discovered by her family thirteen years after her interment, and claimed to have been held in captivity by a bokor one hundred miles to the north. She and her relatives joined Littlewood and his researchers on a visit to the township where M.M. said she had been held, where she was immediately recognized by the residents as a local woman, said to be simple, who had wandered away with a group of musicians during a carnival nine months before. A woman and man appeared, claiming to be M.M.’s daughter and brother; both resembled her in physical appearance and mannerisms. A dispute then broke out between the two families, with each maintaining that M.M. belonged to them and that the other was responsible for her zombification. Later DNA tests showed that M.M. was unrelated to the family she had been living with in the south for the past nine months; the northern township was most likely her real home. So, Littlewood asked, were Haiti’s famous zombies nothing more than “ordinary, demented human beings”, as William Seabrook had posited decades earlier? And if so, why were they being adopted as resurrected offspring?

    In Haiti, the existence of zombies is taken as a matter of fact. Zombification is enshrined in law: Article 246 of the Penal Code specifically states that poisoning with the intent to produce a death-like state will be ‌treated no differently than murder.4 It is widely accepted that zombies can be recognized by their rough, nasal voices, slumped necks and slow, ponderous walks. The placid and easily subdued zombie is an analogue to the lively and potentially aggressive madman. This distinction hints that the zombie simply may be an identity bestowed upon the low-functioning mentally ill, much in the way that Europeans for centuries attributed psychosis to possession by evil spirits.

    This also explains why the fear of zombification is not of the zombies themselves – who are largely perceived as harmless – but more a fear of of becoming a zombie oneself. Families go to great lengths to ensure that their loved ones are not targeted, for example keeping watch over a tomb for days until the body begins to decompose (as Constant Polynice had), or in extreme cases separating the head from the body and swapping it with the feet. Charms are used; for example, an eyeless needle and thread are placed in the tomb with the body, so that should the corpse awaken it will become endlessly distracted by the impossible puzzle.

    But the phenomenon of zombification is far more than a tool for making peace with mental illness: it requires not just a zombie but someone to perform the zombification, as well as a narrative to explain why the spell was cast. That’s too convoluted to be a label of psychological convenience – even before the Penal Code was instituted, zombification was considered a criminal act.

    In a country where ten million people are crowded into just ten thousand square miles, demand for land is high. Haiti’s population has doubled since 1970, and competition for ever-diminishing parcels of land often leads to disputes. And, as it happens, in the modern cases of zombification, there is often some economic conflict involved. When Wade Davis investigated the details of Clairvius Narcisse’s story, he found that the family was embroiled in a dispute over land. During Narcisse’s life, he had amassed considerable wealth by refusing to support numerous children he had sired and the women who were their mothers. He also refused to co-operate with his immediate family in a plan to sell off some land, insisting he retain his share.

    In a similar way, W.D.’s father had taken advantage of his literacy to register all of his family’s land in his own name. As a result, he fell out with W.D.’s uncle, who eventually was convicted of W.D.’s zombification and sentenced to life in prison. And as it happens, M.M. was also a relative of W.D. – she was his aunt, the younger sister of his father. The family suspected M.M.’s zombification had been carried out in revenge for W.D.’s fate. If anyone went digging deeper for evidence of a motive, W.D.’s father had reputedly been a member of the secret police that had become renowned for spreading fear and violence against those who opposed the regime of “President for Life” François “Papa Doc” Duvalier. The Haitian secret force was officially named the Militia of National Security Volunteers, MVSN, but was given the nickname “Tonton Macoute” (“Uncle Gunnysack”) after a legendary bogeyman who would snatch children who stayed out after dark – as the militia allegedly employed similar tactics against their targets. It’s not difficult to imagine that W.D.’s father, if he had been a Tonton Macoute, would have earned a number of enemies during his lifetime.

    Still, it seems hard to believe that in one of the poorest nations on Earth, a culture would develop where complete strangers are adopted into a family, particularly when those strangers are ill and liable to be a burden. But these cases amply show that there can be very good reasons to do so. W.D.’s “father”, by taking him in, managed a victory in the family feud, by getting his brother arrested on charges of zombification and discrediting his claims to the family land. Equally, adopting a homeless stranger under the pretext that he or she is a zombified family member may serve as a kind of social penance, helping to defuse tensions brought on by inequalities of wealth in the larger community.

    Comparable phenomena can be seen in other cultures around the world. In another paper on zombies, Littlewood describes relations among the Bakweri of Cameroon. Under German colonial rule in the late nineteenth century, plantations were established using external labour, and as a result the Bakweri economy declined. The people’s self-confidence and morale faltered, while acts of prostitution, incidences of venereal disease and accusations of sorcery grew. In the midst of the Bakweri’s increasing poverty, those who held obvious wealth were eyed with suspicion, as their individual gain was perceived to have come about through some public loss. It was believed that sorcerers would enslave their dead relatives, a nefarious means to achieve riches in rough times. Those alleged to have enlisted the undead in this way were formally cut off from society. With the advent of co-operative banana plantations in the 1950s, the economy improved and tensions disappeared – and with them, the Bakweri zombies.

    So are zombies nothing more than a social construct – a sociological experiment rather than physical fact? Littlewood certainly thinks so. But there is a troubling (if promising) detail buried in his findings. During his examination of the patients, Littlewood noticed that two of the three had the same strange, circular scar over their sternum, as if a catheter had been inserted into the chest to administer some unknown substance. That spot, W.D.’s father claimed, was where the sorcerer had administered the zombifying drug.

    It is an unusual injury to find in any person, let alone two people both claiming to have been poisoned and held captive as zombies. According to the The Lancet, the bokors interviewed by Littlewood and his team disavowed any knowledge of such a wound – it had nothing to do with their magic. Asked what he made of the scars, Littlewood replied, “Haven’t the faintest.” Still, it’s something to keep in mind.

    The big sleep

    When three decades after Wade Davis’s investigation no substance has been found that can be conclusively called an effective zombie-making drug, you would be forgiven for thinking that the hunt has been nothing more than a wild goose chase. But Haitian property seekers and their hired bokors are not the only people interested in the possibility of putting a body into a state of suspended animation. In a medical emergency, doctors often need to make zombies.

    Take Dr Peter Safar, who in 1960 found fame when he developed the simple lifesaving method of cardiopulmonary resuscitation (CPR). Safar understood that bystanders were, by definition, the first individuals on the scene in any life-threatening incident. Although different elements of the technique had been fluttering around the medical establishment for some time, he was able to corral them into a clear, workable resuscitation method that was simple enough for regular people to perform. When colleagues questioned whether exhaling into another person’s lungs could fulfil their oxygen needs, Safar successfully demonstrated the technique on student volunteers who had been chemically paralysed with the drug curare.

    Curare was introduced to the Western world by the adventurer and naturalist Charles Waterton, a thrill-seeking eccentric who had disappeared into the South American rainforest without shoes on his feet, determined to identify the powerful poison used by Amazonian hunters in their blow darts and arrows. Journeying up the Demerara River with six native guides, he was able to convince three tribes to share the secret of their poison. In all cases, it was made from a liquid extracted from the urari vine. Arriving back at his estate in England with a quiver containing several hundred poison-tipped arrows, Waterton used the agent on various animals, including an ass, demonstrating that it paralysed the voluntary muscles but did not affect the heart. Using a bellows, he was able to keep the ass from asphyxiating, presaging Safar’s experiment with students a century later.

    Contrary to the heroic scenes in Hollywood movies, CPR alone is rarely enough to bring someone coughing and spluttering back to life from the jaws of death. Rather, the goal is to keep the brain supplied with oxygen until a paramedic arrives on the scene. If the brain’s oxygen supply dips below its oxygen demand, damage begins almost immediately. Consciousness is lost within seconds, and death occurs minutes later. Mouth-to-mouth resuscitation sustains the patient’s oxygen levels at a minimal level, and steady chest compressions carry that oxygen around the body in the blood, maintaining the brain’s oxygen levels. This method saves untold lives throughout the world, even if only by purchasing a little extra time for the victim until full medical attention is available.

    In the event of natural disasters and battlefield injuries, however, such professional help might be several hours away. There is no defined limit on how long CPR can be performed – efforts stretching over an hour are not unheard of. Still, it’s exhausting work, even for the fittest first aider, and there’s no guarantee that the patient will respond to later treatment. That’s why some maverick thinkers began to ask, What if, instead of maintaining the brain’s oxygen supply, you were able to reduce its demand drastically? In other words, what if you could turn off the person’s brain for a while?

    Normally the body has an operating temperature of around 37°C (98.6°F). Too high and you’ve got a fever, and eventually, heat death; too low and you flirt with hypothermia, the metabolic activity in your cells is suppressed and your brain grows groggy until you eventually fall unconscious. If you’re not warmed up soon after that, you’re destined to freeze to death. But interestingly, as metabolic activity is reduced, so too is oxygen demand. A person in a hypothermic state requires just a fraction of the oxygen that a healthy human consumes. For every degree drop in core body temperature, the metabolic rate of your brain decreases by 3 to 5 percent. When this is done on purpose, the doctors call it “therapeutic cooling”.

    Therapeutic cooling is now standard practice in emergency care in the treatment of drowning, strokes, cardiac arrest and blood loss – any injury that deprives the brain of oxygen. Patients are draped in wet blankets and infused with chilled saline; alternatively a special refrigerated catheter is inserted into the femoral artery, the main artery running through the thigh, to cool the blood running past it. According to a 2009 study carried out across thirty hospitals in six countries, infants are particularly responsive to the treatment. In the study, more than three hundred newborns at risk of injury following problematic deliveries were placed not in warm cots but on specially designed cooling mats that reduced their body temperature by about four degrees. This seems contrary to how we should treat such a tiny, fragile thing, and yet the cooling was a huge success: they observed a 57 percent increase in the number of infants surviving without any sign of brain damage. The tactic even seems to work when used some time after a period of asphyxiation.

    The state of the science is changing every year. Over the past few years, a San Diego-based company called BeneChill has developed RhinoChill, a portable cooling system for paramedics to use on people (not rhinoceroses). The RhinoChill system squirts a blast of perfluorocarbon coolant into the nose (rhino in Greek) and, as the fluid evaporates off the nasal membranes, it cools the fine blood vessels running beneath them, helping to chill the brain. Normally, the act of breathing sends air rushing over these membranes for the same purpose. RhinoChill turbocharges that effect.

    If lowering a person’s core temperature by a few degrees can suppress brain function and allow them to survive a few extra minutes without oxygen, how far can you push it? Scientists at the Safar Center for Resuscitation Research at the University of Pittsburgh decided to investigate that question. The team experimented with states of extreme hypothermia, way beyond those ever seen in hospitals, in the hopes of achieving a true state of suspended animation, a body so cold that the metabolic rate drops nearly to nothing. Using dogs as test subjects, the researchers set out to push body temperature below 10°C (50°F). Attempting this degree of cooling with wet blankets would take too long, risking brain damage to the animals as they gradually succumbed to hypothermia. Instead, extreme hypothermia was induced by draining blood from the dogs and replacing it with ice-cold saline, using the dogs’ circulation system as a heat exchange. In this state, the dogs showed no signs of life: their hearts lay still and their lungs did not draw the slightest breath. Sensors indicated no brain activity. They were, by all normal standards, dead. But, after replacing the lost blood, the dogs could be warmed enough that an electric shock from a defibrillating unit would get their hearts beating again. The science was far from perfect – some dogs showed signs of neurological injury, exhibiting physical and behavioural problems, though many survived the experiment with no lasting damage. (We’ll hear more tales of undead dogs in the next chapter.)

    The institute’s director, Dr Patrick Kochanek, said his team hoped to push past the four-hour boundary. Asked if he was creating the equivalent of zombie dogs, Kochanek became somewhat testy. “It’s very scientific and those types of words are totally inappropriate. This is an attempt to buy a little time for people who would otherwise just die”, he said. Instead, the doctor prefers the term “controlled death state”, the key being that the animals are clinically dead, but they are not dying.

    Peter Safar, for his part, continually emphasized that he was not trying to cheat death with CPR. One of his favourite coinages, listed as rule no. 20 in “Peter’s Laws for the Navigation of Life”, was “Death is not the enemy, but occasionally needs help with the timing”. In emergency situations, the fight to keep the patient alive can prove difficult and dangerous. CPR was merely an insurance against untimely death, helping to make sure that circumstances did not make a survivable injury a mortal one. Safar’s techniques were meant to seize a second chance for those struck down by accident and misfortune, not prevent death itself. Perhaps, as the Safar Center’s extreme-temperature research hints, the best way to ensure life would be to “kill” the injured on the spot, and keep him or her preserved in a state of minimal metabolic activity until the patient’s body could be patched together in a stable operating theatre. After all, a brief spell of death is preferable to a permanent one.

    A deathly state of mind

    Therapeutic hypothermia is not all that new. Its benefits have been recognized since as far back as 400 BCE, when Hippocrates described the practice of packing wounded soldiers in snow and crushed ice. Unfortunately for the modern military, there is no guarantee that battlefields will have a ready supply of snow. To make things more difficult, the human body is 70 percent water, giving it a high specific heat capacity. In layman’s terms, this means it takes a lot of energy to lower a human body’s temperature. To reduce the temperature of an average-sized human by just one degree, you’ll need to draw out somewhere in the region of 245 kilojoules (kJ) of energy – enough heat to boil a pot of tea for your rescuers. This makes chilling quite a slow process, unless extreme measures are taken. The human body also actively resists cooling, and for good reason. Trying to push body temperature below our intrinsic limit can be very dangerous, resulting in a dramatic increase in the risk of cardiac arrest.

    It’s nothing less than astonishing, therefore, that so many animals can do just that, shutting down their metabolism and entering into a state of suspended animation. When small rodents such as ground squirrels enter hibernation, their body temperature can drop to just a few degrees above freezing; one Arctic species, the spring peeper toad, can tolerate a core temperature several degrees below freezing, protected by a kind of ‌biological antifreeze in its blood.5 These animals’ tiny hearts beat several times per minute, instead of several hundred, which is the usual state of affairs; their oxygen consumption drops by 98 percent. Yet, despite these enormous changes in physiology, the animals remain perceptive of their external environment, their body carefully regulating internal temperature and other essential life functions, standing ready to wake up fully when spring arrives. In a less extreme example, birds and other animals can undergo periods of metabolic suppression during the night, when their core temperature and oxygen consumption drop. In some environmental conditions, reptiles exhibit a similar dormancy, known as aestivation. Even some fish can do it. So why not humans?

    Recently, scientists have discovered several chemicals that can indeed send warm, healthy animals such as humans into a state of suspended animation – the equivalent of the zombie drug that Wade Davis searched for in Haiti. The research came out of the Pentagon’s Defense Advanced Research Projects Agency (DARPA), the US military think tank responsible for the development of technologies such as unmanned drones, stealth ships and the Internet. In 2007, reporter Noah Schachtman revealed work conducted by Mark Roth, a biochemist at the Fred Hutchinson Cancer Research Center in Seattle, who was trying to trigger metabolic flexibility in humans. Roth had investigated various compounds, such as the pufferfish poison tetrodotoxin, but with no success.

    Roth knew the stories of people surviving for hours while trapped under frozen lakes, and wondered whether oxygen deprivation might be the key to activating a dormant state in humans. In zebrafish and fruit flies, reducing the available oxygen has the effect of sending the animals into suspended animation, from which they later recover without injury. Unlike the slow-burn state of hibernation, this oxygen-deprivation trick pushed the animals’ heart rate and breathing to zero. The problem was that it didn’t work on larger animals, and especially not humans. Then Roth happened upon the answer: hydrogen sulphide.

    A colourless gas with the characteristic smell of rotting eggs, hydrogen sulphide is best known for its association with volcanic eruptions and with sewers, where it is produced by microbes breaking down organic material. In enclosed spaces, these highly toxic clouds are incredibly dangerous; people working in sewers, mines and caves can be incapacitated and killed by the gas in seconds. (Rescuers check victims’ pockets for loose change, since any discolouration of the copper coins is a good indicator that hydrogen sulphide gas was responsible.) Yet, hydrogen sulphide is also an important signalling molecule in our bodies, and is produced naturally in our digestive tract, as you may have noticed. As such, the body has ways of neutralizing the chemical and can tolerate small doses of it. When too much hydrogen sulphide enters the bloodstream, these defences are overwhelmed, with the gas disrupting the body’s ability to use oxygen correctly and preventing cell respiration as a result.

    Roth wondered whether hydrogen sulphide could be used to control the body’s reaction to oxygen deprivation. The US Defense Sciences Office thought it was worth a look and agreed to fund his research. The findings were spectacular. Mice placed in an environment containing 5 percent oxygen (compared to the Earth’s usual 21 percent) fell unconscious and died within fifteen minutes – not so surprising. But a second group of mice were given a blast of hydrogen sulphide before being placed in the low-oxygen chamber. These mice survived for six hours.

    Technically, mice do not hibernate, but enter a mild state of metabolic suppression known as torpor if their food supply is restricted, so that their bodies can conserve resources. Mice in a naturally occurring torpor maintain a core body temperature of 26°C (78°F) or higher, even when their surroundings drop as low as 8°C (46°F). If they get too cold while in torpor, the body increases metabolic activity to compensate for the heat loss. This careful maintenance of core temperature suggests that even during metabolic suppression, mice have functioning biological processes that demand an optimum temperature be kept. When administered a dose of hydrogen sulphide, the mice could be pushed far below this natural limit, dropping their body temperature to 15°C (59°F) without suffering ill effects. Roth’s experiment implied that hydrogen sulphide could be used to safely induce hibernation in non-hibernating animals, and perhaps, one day, even induce fully fledged suspended animation in humans.

    Indeed, DARPA wanted to know if animals in suspended animation could tolerate injuries that would be life-threatening – if so, the research might be viable as a method of preserving soldiers who would otherwise die while they awaited the arrival of medical evacuation helicopters. To model the type of blood loss that would kill a human soldier, Roth put mice into suspended animation using the hydrogen sulphide gas and drained 60 percent of the animals’ blood – a fatal amount for a normal mouse. In their suspended state, the mice survived ten hours or more. At the 2010 TED conference, Roth announced that his lab was about to enter human trials of the hydrogen sulphide therapy, even though other research teams had failed to replicate the effect in larger mammals. Two clinical trials scheduled by Roth’s company, Ikaria, were later abandoned.

    Roth is not alone in this field, and neither is hydrogen sulphide the only real-world zombie drug identified. Another scientist exploring the possibility of suspending life in humans is Dr Cheng Chi Lee, an associate professor of biochemistry and molecular biology at the University of Texas Medical School. Lee was interested in probing the biological mechanisms that prompt animals to enter hibernation. He reasoned that there should be some kind of signalling molecule carried in the blood that instructed the body’s cells to enter a dormant state. Eventually, Lee and his colleagues isolated a molecule called 5–prime adenosine monophosphate, or 5'-AMP. In a test carried out on rodents, during periods of torpor the levels of 5'-AMP in the rodents’ blood tripled, suggesting that the molecule was responsible for triggering the state. When a synthetic version of the chemical was injected into well-fed mice, the effect was as quick as it was dramatic: within a minute the animals’ heart rate and body temperature plunged to one-third of normal levels – a much deeper state of metabolic suppression than normally occurs. Somewhat accidentally, Lee’s team had stumbled upon a powerful agent that disabled thermoregulation, the first natural biomolecule shown to induce severe but reversible hypothermic states. Since then, other labs have found that hydrogen sulphide and 2–deoxyglucose have a similar inhibiting effect on metabolism.

    All three chemicals are being investigated for treatments such as slowing the growth of cancerous tumours and preventing damage to heart tissue during surgery. However, such breakthroughs might not be as straightforward as finding the right drug. In non-hibernating animals, like humans, short periods of metabolic suppression may be tolerable, but have never been attempted for more than a few hours. Even minimal levels of metabolic activity will build up waste in the body, products that cannot be excreted while an animal is in stasis. Creatures that hibernate tend to have a high degree of tolerance for waste-product toxins, as well as a suite of biological tricks to neutralize or store waste in the body, adaptations that we humans don’t enjoy. For that reason alone, extended periods of suspended animation may not even be a possibility for us.

    The state of the mind during suspended animation poses another challenge to humans. Hibernating ground squirrels, for instance, cycle through regular periods of warming, the body moving up to a higher metabolic state before cooling off again. In the past, it was believed that these cycles were necessary to carry out essential maintenance on the body that could only be achieved at higher temperatures. But the real function may be even weirder: it seems that, during hibernation, animals cannot sleep. A long period of hibernation leads to sleep deprivation, and the first thing an animal does when it rouses is catch up on its sleep, which is what the ground squirrels were doing during their short stints of rewarming. It seems that suspended animation is somehow incompatible with sleep, and may even resemble a waking state. Suddenly, a four-year voyage to Mars frozen in suspended animation sounds less like a dream trip and more like a living nightmare –The Right Stuff zombified.

    Much as Haiti’s zombies built the foul mauvai difé, they also stoked the bright promise of a wonder drug that has attracted curious minds the world over, then retreated from all who chased after it, leaving us in the dark. The mission to uncover a technique that put the living into a death-like state – but still kept them from the jaws of death – has offered some clues, but has not yet been fully rewarded. The living might hold on a little longer, but we can’t pull people back from the grave.

    Because genuine necromancy would be impossible, naturally. And surely no one would actually try to raise the dead. Or would they?
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