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            Introduction

         

         People like to masturbate. They also like to get drunk and eat Twinkies. Not typically all at the same time, but that’s a matter of personal preference.

         From a scientific perspective, we have long been told that these otherwise variegated pleasures have one thing in common: They are evolutionary mistakes, sneaky ways humans have figured out how to get something for nothing. Evolution gives us little shots of pleasure for doing things that advance its plan, like nourishing our bodies or passing on our genes. Clever primates, though, have been gaming this system for eons—inventing porn, birth control, and junk food, and seeking out or creating substances that will flood their brains with dopamine with callous disregard for evolution’s original design goals. We are inveterate pleasure seekers, promiscuously grabbing little jolts of ecstasy whenever and wherever we can. When someone gets an endorphin hit from devouring a Twinkie, downing a shot of Jägermeister, and then pleasuring themselves to Swingers Getaway IV, they are getting an undeserved reward. Evolution must be furious.

         One type of evolutionary mistake can be thought of as an evolutionary “hangover,” where we are plagued by behaviors and drives that were once adaptive, but are no longer. Our desire for Twinkies is a classic example of an evolutionary hangover. Junk food is appealing because evolution built us to like sugar and fat. This was a sensible strategy for our ancestors, hunter-gatherers haunted by the constant specter of hunger and starvation. It goes seriously off the rails, however, in modern environments, where most people have easy access to cheap sweets, carbs, and processed meats, sometimes helpfully delivered in a single, heart attack–inducing package. Evolution can also be subverted by “hijacks.” These are cases where we’ve figured out an illicit way to tap into a pleasure system originally designed to reward other, more adaptive behavior. Masturbation is an exemplary hijack. Orgasms are meant to reward us for having reproductive sex, thereby helping our genes get into the next generation. We can, however, trick our bodies into giving us that same reward in any number of entirely, wildly non-reproductive ways.

         In scientific circles, there is debate about whether our mistaken taste for alcohol is of the hijack or hangover variety. Proponents of hijack theories claim that alcoholic beverages make us feel good because their active ingredient, ethanol, happens to trigger the release of reward chemicals in our brain. This is a design glitch: These chemicals are actually intended by evolution to reward genuinely adaptive behavior, like eating nutritious things or pushing a hated enemy into a tar pit. But the brain can be tricked, and ethanol is one of the easiest ways to do so.

         Proponents of the hangover theory see various ways in which a desire for getting at least mildly drunk might have been adaptive for our evolutionary ancestors, but argue that this drive has become extremely maladaptive in any kind of modern environment.

         Whether of the hangover or hijack variety, evolutionary mistakes persist because natural selection hasn’t bothered to deal with them yet. This is typically because whatever costs they involve are either relatively minor or have only become problematic quite recently. Evolution can afford to turn a blind eye to masturbation as long as our drive for orgasms still results in enough genes getting passed on to the next generation. Junk food is a modern problem mostly confined to the developed world. Alcohol is also something evolution could afford to ignore, at least until relatively recently. This is because alcohol, like sugar, occurs only in small quantities in the natural world. It takes some serious work to get a buzz off naturally fermenting fruit. It is only with the advent of agriculture and organized, large-scale fermentation—maybe 9,000 years ago, a blink of an eye in evolutionary terms—that serious booze became available to lots of people, pushing susceptible humans onto the slippery slide to widespread drunkenness, lost weekends, and ruined livers.

         A crucial but often unacknowledged feature of any sort of evolutionary mistake view of alcohol or other chemical intoxicant use is that it sees getting drunk or high, like masturbation or stuffing your face with junk food, as an unmitigated vice. A vice is a habitual practice that gives fleeting pleasure, but that is ultimately harmful to oneself and others, or at best a waste of time. Indeed, even the most ardent fan of masturbation would have to admit that, all else being equal, there are probably more productive ways to spend a weekend afternoon. Indulging in these practices may feel good, but it is not doing us—or anyone else—any good.

         Not all vices are created equal, however. When it comes to our Swingers Getaway IV scenario, it’s actually the Jäger shots that should keep evolution up at night. A bit of work time lost to masturbation is no big deal. Alcohol, on the other hand, can be truly dangerous. Alcoholic intoxication is an abnormal mental state, characterized by reduced self-control and degrees of either euphoria or depression, brought about by the temporary impairment of a big chunk of the brain. As the term suggests, it involves the ingestion of a toxin, a substance so harmful to the human body that we possess elaborate, multi-layered physiological machinery dedicated to breaking it down and getting it out of our systems as quickly as possible. Our bodies, at least, clearly see alcohol as a serious threat.

         An alcoholic beverage typically provides calories but little nutritional value, and is made from otherwise valuable, and historically scarce, grains or fruit. Its consumption impairs cognition and motor skills, damages the liver, kills off brain cells, and fuels ill-advised dancing, flirting, fighting, and even more louche behaviors. In small doses, it can make us happy and more sociable. But increased consumption quickly leads to slurred speech, violent arguments, maudlin expressions of love, inappropriate touching, or even karaoke. While getting completely wasted can induce ecstatic experiences of selflessness and group bonding, it also often leads to vomiting, injuries, blackouts, ill-advised tattoos, and serious property damage. And let’s not even get started on hangovers.

         From an evolutionary perspective, the use of certain drugs makes sense. Coffee, nicotine, and other stimulants are basically performance enhancers, allowing us to pursue our normal evolutionary goals with an extra spring in our step, our motor functions unimpaired, and our grip on reality firm.1 It is the use of intoxicants, primarily alcohol, that is truly puzzling. This is because intoxicants, from the minute they hit our bloodstream, begin to impair us, slowing our reflexes, dulling our senses, and blurring our focus. They do this primarily by targeting the prefrontal cortex (PFC) in the brain, our center of cognitive control and goal-directed behavior. “Intoxication,” as we’ll be using the term in this book, thus includes not only the more dramatic states of inebriation—what we’d consider legally “drunk”—but also the mellow, happy buzz produced by those first couple sips of wine. As innocuous as a mild social high might seem, it is already undermining the capacity that arguably makes us human: our ability to consciously govern our own behavior, stay focused on task, and maintain a clear sense of self.

         Given that the PFC is a key to our success as a species, consuming any amount of alcohol or other intoxicant seems really stupid. It takes well over twenty years to fully develop the PFC, a physiologically expensive part of the brain, and the last to reach maturity. It is therefore odd that one typical way to celebrate a twenty-first birthday is to chemically knock it down a few pegs. Given the potentially enormous costs, and apparent lack of benefits, to impairing our cognitive control, why do humans still like to get intoxicated? Why is the labor-intensive practice of converting wholesome grains and delicious fruit into bitter, low-dose neurotoxins, or seeking out intoxicating plants in the local biome, so ubiquitous across cultures and geographic regions?

         It should puzzle us more than it does that one of the greatest foci of human ingenuity and concentrated effort over the past millennia has been the problem of how to get drunk. Even small-scale societies on the brink of starvation will set aside a good portion of their precious grain or fruit for alcohol production. In pre-colonial Mexico, tribes that otherwise had no organized agriculture traveled great distances to make liquor from cacti fruit during the brief periods when they were in season. Migrants whose alcohol supplies have run dry have desperately fermented shoe leather, grasses, local insects, whatever they could get their hands on. Nomads of Central Asia, with little access to starch or sugars, go so far as to make booze out of fermented mare’s milk. In contemporary societies, people spend an alarming proportion of their household budgets on alcohol and other intoxicants. Even in legally dry nations, huge numbers of people suffer painful deaths trying to get drunk on cleaning products or perfumes.

         The rare cultures that do not produce alcohol inevitably substitute some other intoxicating substance, such as kava, hallucinogen-laced tobacco, or cannabis, in its place. Among traditional societies, if there is something in the biome that has psychoactive properties, you can be sure that the locals have been using it for millennia. More often than not, it tastes horrible and has vicious side effects. For instance, ayahuasca, a hallucinogenic brew made from Amazonian vines, is painfully bitter and quickly brings on brutal diarrhea and vomiting. In some South American cultures, people go so far as to lick poisonous toads. All over the world, wherever you find people, you find them doing disgusting things, incurring incredible costs, and expending ridiculous amounts of resources and effort for the sole purpose of getting high.2 Given how central the intoxication drive is to human existence, the archaeologist Patrick McGovern has only semi-facetiously suggested that our species be referred to as Homo imbibens.3

         This desire to get mentally altered has ancient roots, ones that can be traced to the very beginnings of civilization.4 At sites in eastern Turkey, dating to perhaps 12,000 years ago, the remains of what appear to be brewing vats, combined with images of festivals and dancing, suggest that people were gathering in groups, fermenting grain or grapes, playing music, and then getting truly hammered before we’d even figured out agriculture. In fact, archaeologists have begun to suggest that various forms of alcohol were not merely a by-product of the invention of agriculture, but actually a motivation for it—that the first farmers were driven by a desire for beer, not bread.5 It is no accident that the earliest human archaeological finds from around the world always include huge numbers of specialized, elaborate vessels used solely for the production and consumption of beer and wine.

         Sumerian myths go so far as to link the origins of human civilization to drinking (and good sex). In the epic Gilgamesh (ca. 2000 BCE), probably our oldest surviving literary document, the wild man Enkidu, who roams as one with the animals, is tamed and made human by a temple prostitute. Before offering him a full week of mind-blowing sex, she first sates him with the two great pillars of civilization: bread and beer. He particularly likes the beer, drinking seven jugs that cause him to “become expansive and sing with joy.” Then, and only then, do they move on to the main event.6 The ancient Aryans, who sometime between 1600 and 1200 BCE moved from the steppes of Central Asia into the Indian subcontinent, built their religious system around a mysterious intoxicant called “soma.” Scholarly debate continues to rage about what soma actually was—the current dominant theory is that it was a liquid made from the fly agaric hallucinogenic mushroom7—but it clearly packed a punch. A hymn from the Rig Veda, dating to perhaps 1200 BCE, records the god Indra’s words as the soma high starts to kick in and his thoughts begin to race, leaving him wildly out of his mind but also imbued with universe-shattering power:

         
            The five tribes are no more to me than a mote in the eye. Have I not drunk Soma?

            The two world halves do not equal a single wing of mine. Have I not drunk Soma?

            In greatness, I surpass heaven and this great earth. Have I not drunk Soma?

            Yes, I will place the earth here, or perhaps there. Have I not drunk Soma?

            I will thrash the earth soundly, here or perhaps there. Have I not drunk Soma?

            One of my wings is in heaven, the other trails below. Have I not drunk Soma?

            I am huge, huge! Flying to the clouds. Have I not drunk Soma?8

         

         Why is one of the most important of Vedic gods imagined as not merely getting supremely lit up, but actually drawing his power from a concoction of magic mushrooms? This is particularly puzzling when the literal drug in question is more likely to leave one prostrate and helpless, pupils dilated and motor coordination shot, hardly in any kind of shape to “thrash the earth soundly.” Would it not make more sense to portray Indra as having enjoyed a solid meal and nutritious milk before heading off to order the universe or dispatch his enemies?

         The great power of adopting a scientific approach to human behavior is the ability to unmask deep puzzles about human existence that otherwise hide in plain sight. Once we begin to think deeply and systematically about the antiquity, ubiquity, and power of our taste for intoxicants, the standard stories suggesting it’s some sort of evolutionary accident become difficult to take seriously. Considering the enormous costs of intoxication, which humans have been paying for many thousands of years, we would expect genetic evolution to work toward eliminating any accidental taste for alcohol from our motivational system as quickly as possible. If ethanol happens to pick our neurological pleasure lock, evolution should call in a locksmith. If our taste for drink is an evolutionary hangover, evolution should have long ago stocked up on aspirin. It hasn’t, and explaining why it hasn’t is of more than merely academic interest. Without understanding the evolutionary dynamics of intoxicant use, we cannot even begin to think clearly or effectively about the role intoxicants can and should play in our lives today.

         While plenty of entertaining books have been written about the history of alcohol and other intoxicants, there has yet to be one that offers a comprehensive, convincing answer to the basic question of why we want to get high in the first place.9 The sheer popularity, persistence, and importance of intoxicants throughout human history begs explanation. In the pages that follow, I aim to provide one. Cutting through the tangle of urban legends and anecdotal impressions that surround our notions of intoxication, I draw on evidence from archaeology, history, cognitive neuroscience, psychopharmacology, social psychology, literature, poetry, and genetics to provide a rigorous, scientifically grounded explanation for our drive to get drunk. My central argument is that getting drunk, high, or otherwise cognitively altered must have, over evolutionary time, helped individuals to survive and flourish, and cultures to endure and expand. When it comes to intoxication, the mistake story cannot be correct. There are very good evolutionary reasons why we get drunk.10 What this means is that most of what we think we know about intoxication is wrong, incoherent, incomplete, or all of the above.

         Let’s begin with the first point. Evolution is not stupid, and works much faster than most people realize. Pastoralists have genetically adapted to drinking milk as adults, Tibetans to living at high elevations, and boat-dwelling Southeast Asian peoples to diving and holding their breath underwater within the space of a few generations.11 If alcohol or drugs were merely hijacking pleasure centers in the brain, or were once adaptive millennia ago but are purely vices now, evolution should have figured this out pretty quickly and put a firm end to the nonsense. This is because, unlike porn or junk food, alcohol and other intoxicants are extremely costly, both physiologically and socially. Our genes face only a marginal cost when they allow us to waste a few moments masturbating or gain a few pounds eating Twinkies. Drunkenly plowing our car into a telephone pole, perishing from liver damage, or losing our livelihood and family to alcoholism are much more serious and direct threats to our genetic well-being. Similarly, cultures can afford to wink at harmless vices, especially ones that might keep people more docile and obedient. Marx never called pornography the opium of the people, but might have if he’d ever gotten a glimpse of the internet. Literal opium, though, is potentially terribly disruptive to cultures, as is any chemical intoxicant.

         The fact that our supposedly accidental taste for intoxicants has not been eradicated by genetic or cultural evolution—even when perfectly good “solutions” exist, as I will explain below—means that something else must be going on. The cost of indulgence has to be balanced by specific, targeted benefits. This book argues that, far from being an evolutionary mistake, chemical intoxication helps solve a number of distinctively human challenges: enhancing creativity, alleviating stress, building trust, and pulling off the miracle of getting fiercely tribal primates to cooperate with strangers. The desire to get drunk, along with the individual and social benefits provided by drunkenness, played a crucial role in sparking the rise of the first large-scale societies. We could not have civilization without intoxication.

         This leads to a second point. The fact that drinking facilitates social bonding may not sound like a world-shaking revelation. Without an understanding of the specific cooperation problems that confront humans in civilization, however, we have no way of explaining why, throughout history and across the world, alcohol and similar substances have been the almost universal go-to solution. Why bond over a toxic, organ-destroying, mind-numbing chemical when a rousing game of Parcheesi might suffice? Without an answer to this question, we have no way to intelligently weigh arguments for or against replacing after-work pub sessions with escape room competitions or laser tag outings. Many of us deliberately seek out a glass or two of wine to relax after a hard day at work. Would an afternoon bike ride work just as well? How about fifteen minutes of meditation? None of these questions can be answered without an understanding of the relevant biochemistry, genetics, and neuroscience.

         Similarly, an ancient trope holds that poetic inspiration is found at the bottom of a bottle. Why is the bottle full of alcohol, not tea? What are the specific effects of alcohol consumption, how could it possibly help with creativity, and what is the right dosage for maximum effect? (Hint: well before you see the bottom of the bottle.) How does alcohol as muse compare to psilocybin or LSD, or simply a walk in the park? There are myriad puzzles surrounding intoxicant consumption that cry out for explanation, and there are currently no truly comprehensive ones on offer. Some people can (and do) drink like fish, others flush and get nauseous after a few sips of weak beer. Most people successfully integrate intoxicants into their daily lives, while others become dangerously addicted and disabled. What are the genes responsible for these reactions, and how can we explain their distribution across the world? All things considered, cultural norms forbidding intoxicant consumption seem like a pretty good idea. Why are they, in fact, relatively rare, and widely circumvented in practice? What are the implications for contemporary issues, such as the role of alcohol in the workplace and drinking age legislation? It should trouble us that our musings on such matters generally occur in complete ignorance of the relevant science. At best, we base our thinking on disconnected facts or snippets of scientific knowledge uninformed by a broader evolutionary perspective.

         Although other forms of intoxication play a role in this story, there are good reasons for focusing primarily on alcohol in particular. Alcohol is the unchallenged king of intoxicants. It can be found almost anywhere people can. If you tasked a cultural engineering team with designing a substance that would satisfy specs aimed at maximizing individual creativity and group cooperation, they would come up with something very much like alcohol. A simple molecule. Easy to make out of almost any carbohydrate. Easy to consume. Storable. Precisely doseable. Complex but predictable and moderate cognitive effects. Quickly eliminated from the body. Easily influenced by social norms. Can be packaged in a tasty delivery system. Pairs nicely with food. Whatever the benefits and functions of cannabis, soma, or dance-induced ecstasy, none of these intoxication technologies display this full range of features, and most also have significantly greater downsides. It’s challenging to negotiate a treaty while high on mushrooms; the cognitive effects of cannabis show a high degree of variability between people; and dancing all night without food or sleep makes it really hard to show up for work in the morning. A two-cocktail hangover is, in contrast, a relatively minor burden to bear. This is why alcohol tends to displace other intoxicants when introduced into a new cultural environment, and has gradually become “the world’s most popular drug.”12

         Chemical intoxication is clearly dangerous. Alcohol has ruined many lives, and continues to ravage individuals and communities across the globe. Beyond our vague cultural queasiness about celebrating pleasure for pleasure’s sake, defending the benefits of alcohol risks provoking a strong backlash from those who rightly worry about the profound costs of intoxicant use. But understanding the evolutionary rationales for our drive to get high will help to inform conversations where we have hitherto—in our scientific and anthropological ignorance—been flying blind.

         Our analysis will turn up some clear and easy-to-implement advice for everyday life, but also raise more complicated or contentious policy issues, such as the best role for alcohol in the workplace or university. In an age where we are growing rightly concerned about facilitating inappropriate behavior, we might very well decide that the answer is none, but this is not a foregone conclusion. We also have to reevaluate the historic benefits of intoxication, at both the individual and group level, in light of the unprecedented threats that intoxicants pose in the modern world. The relatively recent innovations of distillation and social isolation entirely change intoxicants’ balance on the razor’s edge between order and chaos, creating novel dangers that we only dimly appreciate.

         To have survived this long, and remained so central to human social life, intoxication’s advantages must have—over the course of human history—outweighed the more obvious negative consequences. What this calculus recommends in our modern world, massively complex and changing at an unprecedented rate, is something we can only evaluate properly when we take a broad historical, psychological, and evolutionary perspective. It’s pretty clear that Twinkies are bad for you. Masturbation doesn’t make you go blind, but has limited social benefits.

         Making the case for alcohol is more complicated. Explaining the human thirst for intoxication is indeed, as the early modern French gastronome Brillat-Savarin put it, “well worth the attention of the philosophical mind.” The answer to the question of why we get drunk—for what problems or challenges intoxicants provide a solution—is, however, of much more than merely philosophical or scientific interest. Understanding the functional role of our drive to get drunk will give us a better sense of the proper role of alcohol and other intoxicants in our lives today. Given the potential costs of getting it wrong, the stakes are too high for us to stumble along as we have, guided only by folk notions, dimly understood policies, or Puritanical prejudices. History can tell us when and with what we have gotten drunk. But it is only when we couple history with science that we can finally begin to understand not only why we desire to get drunk in the first place, but also how it might actually be good for us to tie one on now and then.

      

   


   
      
         
            Chapter One

            Why Do We Get Drunk?

         

         People love to drink. As the anthropologist Michael Dietler notes, “Alcohol is by far the most widely and abundantly consumed psychoactive agent in the world. Current estimates place the number of active consumers at over 2.4 billion people worldwide (or roughly one third of the Earth’s population).”1 And this is not a recent development: humans have been getting drunk for a really long time.2 Images of imbibing and partying dominate the early archaeological record as much as they do twenty-first-century Instagram. A 20,000-year-old carving from southwestern France, for instance, shows a woman, possibly a fertility goddess, holding a horn to her mouth. One might imagine that she is using it as a musical instrument, blowing into it to produce sound, except for the fact that the part near her mouth is the wide end. She is drinking something, and it is hard to imagine that it’s just water.3

         The earliest direct evidence of alcoholic beverages deliberately being produced by human beings dates from around 7000 BCE in the Yellow River Valley of China, where potsherds from an early Neolithic village were found to contain chemical traces of a sort of wine, probably not very pleasant by modern standards, made from wild grapes and other fruits, rice, and honey.4 There is evidence in present-day Georgia of grape domestication from circa 7000 to 6000 BCE. Pottery fragments from the same region, depicting human figures throwing their arms in the air in celebration, suggest that these grapes were intended for the cup and not the table.5 Chemical evidence of grape wines, preserved with pine resin (as is still the case with Greek and other wines), has been found in present-day Iran in ceramics dating back to 5000 to 5500 BCE, and by 4000 BCE wine production had become a major collective undertaking. A huge cave site in Armenia apparently served as an ancient, full-scale winery, with basins for grape-stomping and pressing, fermentation vats, storage jars and drinking vessels.6

         
            
[image: ]Figure 1.1. “Venus with a horn from Laussel” (Collection Musée d’Aquitaine; VCG Wilson / Corbis via Getty Images).

            

         

         Neolithic peoples were also creative in terms of what they threw into their booze: In the Orkney Islands in northern Britain, archaeologists have discovered enormous pottery jars dating back to the Neolithic era that appear to have contained alcohol made from oats and barley, with the addition of various flavorings and mild hallucinogens.7 The human drive to produce alcohol is impressive in its inventiveness as well as its antiquity. Inhabitants of Tasmania would tap a species of gum tree, dig a hole at its base, and allow the accumulated sap to ferment into an alcoholic beverage; the Koori people of what is now Victoria in southeast Australia fermented a mixture of flowers, honey, and gum into an intoxicating liquor.8

         As the existence of ancient hallucinogenic beers suggests, although alcohol has remained the drug of choice among most large world cultures, humans have been wildly promiscuous when it comes to choosing their poison, supplementing alcohol with other intoxicating substances or finding replacements in places without alcohol.9 Hallucinogens, typically derived from vines, mushrooms, or cacti, are a favorite, and sometimes given a special status above alcohol. The Vedic people of ancient India, for instance, possessed alcohol, but were a bit suspicious of it, thinking it produced a morally questionable form of intoxication. First in cultural and religious prestige was the psychological state, mada, produced by the hallucinogenic drug soma. “Mada” comes from the same root as the English word “madness,” but in Sanskrit means something more like rapture or bliss, a privileged state of religious ecstasy.

         Peyote buttons and mescaline-containing beans carbon-dated to 3700 BCE have been found in human cave dwellings in northeast Mexico.10 Enormous stone carvings with human faces or animals incorporated into images of psilocybin mushrooms, and ceramics depicting mescaline cacti atop shamanistic animals, like jaguars, date back as far as 3000 BCE, suggesting that hallucinogens have long played a central role in religious rituals throughout Central and South America.11 Over a hundred species of hallucinogens are found in the New World, and all have been intensively utilized by humans for millennia. The oddest hallucinogen has got to be the skin secretion of certain poisonous toads found in Central America, which can be enjoyed by drying the skin and smoking it or adding it to liquid concoctions.12 Or, if you’re in a hurry, you can also simply pin the toad down and lick it.

         In the Pacific, cultures that never adopted alcohol use—possibly because alcohol would interact negatively with toxins acquired by consuming local seafood—ended up turning to kava as their preferred intoxicant.13 Made from the root of an intensively domesticated crop, possibly first brought under human control in the island of Vanuatu, kava has been cultivated by humans for so long that it can no longer reproduce on its own.14 It has both narcotic and hypnotic effects, and is a powerful muscle relaxant. Traditionally chewed up and spit into a bowl, which is then passed around in a manner strictly regulated by ritual, kava induces a contented and sociable state of mind, providing a more mellow high than alcohol.

         And, speaking of mellow, we would be remiss in failing to mention cannabis, which is native to central Asia. Humans in Eurasia appear to have been lighting up and tuning out for at least 8,000 years, with cannabis becoming a widely traded and consumed ritual and recreational drug by 2000 BCE.15 To get a sense of how old our fondness for pot is, one need look no further than a burial site in Central Eurasia, dating to the first millennium BCE, where a male tomb occupant was found draped in a shroud made of over a dozen cannabis plants.16 In the fifth century BCE, the Greek historian Herodotus described terrifying Scythian warriors—horse-mounted nomads from Central Asia—chilling out by erecting wooden-frame tents, setting an enormous bronze stove in the center, throwing in a generous handful of cannabis, and proceeding to get wildly high. This practice has been confirmed by recent archaeological evidence, and it is thought that the Central Asian tradition of sparking up goes back five or six thousand years.17 The Dude would be proud.

         People outside Eurasia, without access to cannabis, made do with other smokes and chews. For millennia, natives of Australia have produced a mixture of narcotics, stimulants, and wood ash, called “pituri,” and used it like chewing tobacco, holding a wad in their cheeks. The active ingredients are various strains of native tobacco and a local narcotic shrub (often also referred to as “pituri”). It is significant that in North America, one of the few places on the globe where native populations did not produce and use alcohol, there existed instead a highly elaborate system of tobacco cultivation and regional trade, with archaeologically recovered pipes dating back to somewhere between 3000 and 1000 BCE.18 Although we do not tend to think of tobacco as an intoxicant, the strains cultivated by Native Americans were much more powerful and intoxicating than what you can now buy at your corner store. When mixed with hallucinogenic ingredients, as it typically was, it really packed a punch.19 Opium is another drug that has been enjoyed by humans since our distant ancestors first figured out what it could do to their brains. Remains in Britain and Europe suggest that people were consuming opium poppies as long as 30,000 years ago,20 and archaeological evidence shows that poppy goddesses were worshipped in the Mediterranean as far back as the second millennium BCE.21

         So, people have been getting intoxicated—drunk, stoned, or lit up with psychedelics—for a really long time, all over the world. There is no shortage of entertaining books documenting our species’ taste for intoxicants, as well as the wildly diverse ways in which we have pursued our desire for altered states.22 As the alternative medicine guru Andrew Weil observes, “The ubiquity of drug use is so striking that it must represent a basic human appetite.”23 In his overview of the impressive variety of intoxication technologies used around the world, the archaeologist Andrew Sherratt similarly argues that “the deliberate seeking of psychoactive experience is likely to be at least as old as anatomically (and behaviorally) modern humans: one of the characteristics of Homo sapiens sapiens.”24

         Typically left unexamined in these historical and anthropological surveys of our taste for booze, however, is the fundamental puzzle of why humans want to get drunk in the first place.25 Practically speaking, getting drunk or high seems like a really bad idea. At the individual level, alcohol is a neurotoxin that impairs our cognition and motor function and damages our body. At the social level, the link between drunkenness and social disorder is not an invention of modern football hooligans or college students. Wild, dangerously chaotic bacchanalia—a word derived from the name of the Greek god alternately called Dionysus or Bacchus—were a standard feature of ancient Greek life. Descriptions and visual depictions of alcohol-fueled rituals and banquets from ancient Egypt to China make it clear that disorder, fighting, illness, poorly timed unconsciousness, copious vomiting, and illicit sex have long been common outcomes of alcohol consumption.

         The various hallucinogens used by humans around the world are even more dangerous and disruptive. Besides completely disconnecting you from reality, their very chemical makeup can easily get you killed. A small shrub that grows in the Sonoran Desert, Sophora secundiflora, produces a bean that is so toxic that a single one will almost instantly kill a child. You would think people would very quickly learn to keep their distance. They haven’t. This is because the so-called “mescal bean” can also get you super high. Although it has no known culinary value, traces of the bean have been discovered in archaeological remains dating back into the deep millennia BCE, when desert cultures were clearly using it for its intoxicating power. Half a bean is the proper dose for an adult, but you don’t want to get it wrong. Eating more will produce “nausea, vomiting, headache, sweating, salivation, diarrhea, convulsions, and paralysis of the respiratory muscles. Death is by asphyxiation.”26 No doubt there were quite a few casualties before people finally worked this out.

         Why take the chance? Whether we are talking about terrifyingly dangerous hallucinogenic beans or stupefying narcotics or disorienting, toxic alcohol, why do people not just say no? Given the costs and potential harm of intoxicants, we are justified in dismissing weak, ad-hoc justifications, like old wives’ tales about aiding digestion or warming the blood. A prohibition crusader in the early nineteenth century rightly mocked the kind of evidence-free rationalizations that people are wont to spout in order to justify hitting the bottle:

         
            Strong drink in some form is the remedy for every sickness, the cordial for every sorrow. It must grace the festivity of the wedding; it must enliven the gloom of the funeral. It must cheer the intercourse of friends and enlighten the fatigue of labor. Success deserves a treat and disappointment needs it. The busy drink because they are busy; the idle because they have nothing else to do. The farmer must drink because his work is hard; the mechanic because his employment is sedentary and dull. It is warm, men drink to be cool; it is cool, they drink to be warm.27

         

         We can do better than this. Let’s begin by looking at the standard scientific explanations for the human drive to get drunk. They look better, at first glance, than the rationalizations mocked by prohibitionists, but in the end they are similarly unsatisfying.

         Brain Hijack: Porn and Sexually Starved Fruit Flies

         People like orgasms. From a scientific perspective, this is not puzzling. Orgasms are pleasurable because they are evolution’s way of telling us: “Nice job. Keep doing what you were just doing.” Evolution does this because, in the environments in which we evolved, an orgasm is a sign that you have been striving toward its central goal, which is getting your genes into the next generation.

         It’s not a perfect system, to be sure. All sorts of animal species have been gaming it since it was invented, from masturbating monkeys to leg-humping dogs. Humans are the worst, though. For instance, Homo sapiens have been producing pornography for about as long as they have been doing anything at all. It seems that any new technology—stone carving, painting, lithographs, cinematography, the internet—is, at first, used primarily for pornography. The sorts of voluptuous figures that pop up in prehistoric archaeological sites, like the Venus figure pictured earlier, are typically glossed by scholars as fertility or mother goddesses. Maybe. It’s equally likely that they are early precursors to Playboy centerfolds and served the same purpose for the people who made them. In any case, from ancient erotica to modern sex dolls, when it comes to tricking evolution, on this as on most fronts, humans are really unmatched.

         Evolution, though, has remained rather blasé about this chicanery. It doesn’t care about perfection; it’s happy with good enough. In the absence of reliable birth control, the basic design linking orgasms to the good work of passing on one’s genes has historically functioned pretty well. Recent technological developments, however, seriously disrupt this link. Condoms and birth control pills effectively divorce the act of sex from the outcome it was designed to produce. The printing press, glossy magazines, VHS tapes, DVDs, and finally the internet provide a previously unimaginable quantity and variety of sexual images to any individual in the privacy of his or her own home. This concerted hijacking of our reward systems, taken to these extremes, may indeed partially undermine evolution’s plans.

         Perhaps the most common view of our taste for intoxication is that it involves precisely this sort of hijacking of previously adaptive drives. “Hijack” theories see alcohol and other intoxicating drugs as, like pornography, something that just happens to trigger reward systems in our brains originally designed by evolution to encourage adaptive behavior like sex. This was not a problem for most of our evolutionary history, when such drugs were hard to get in any quantity and were relatively weak in potency. Evolution could afford to ignore the fact that primates and other mammals enjoyed an occasional high from some fermented fruit found on the jungle floor in the same way it could overlook a bit of masturbation or non-reproductive sex. It could not, however, anticipate that one of these primates, with its big brain, tool use, and ability to accumulate cultural innovations, would suddenly—in an evolutionary blink of an eye—figure out how to make beer, wine, and then mind-bogglingly powerful distilled spirits. Hijack theories claim that these poisons have been able to slip through our evolutionary defenses because evolution is a sluggard in the face of rapid human innovation.

         A classic exponent of this view is the founder of the field of evolutionary medicine, Randolph Nesse, who writes:

         
            Pure psychoactive drugs and direct routes of administration are evolutionarily novel features of our environment. They are inherently pathogenic because they bypass adaptive information processing systems and act directly on ancient brain mechanisms that control emotion and behavior. Drugs that induce positive emotions give a false signal of a fitness benefit. This signal hijacks incentive mechanisms of “liking” and “wanting,” and can result in continued use of drugs that no longer bring pleasure…Drugs of abuse create a signal in the brain that indicates, falsely, the arrival of a huge fitness benefit.28

         

         The evolutionary psychologist Steven Pinker similarly sees our modern use of intoxicants as a result of the confluence of two features of the human mind: our liking for chemical rewards and our ability to problem solve. A substance that manages to pick the pleasure lock in our brain, however accidentally, is going to become a focus of our goal-seeking and innovation, even if the pursuit of this substance has—from a purely adaptive perspective—neutral or negative consequences.29 Our sex drive, as we’ve noted, is another good example of this dynamic. Evolution gives us a powerful incentive system, in the form of sexual pleasure and orgasms, and then dusts its hands and walks away contentedly, foolishly thinking it’s just ensured that we will now exclusively pursue heterosexual, vaginal intercourse and thereby get our genes into the next generation. It clearly has no idea what humans are capable of. As an example of a maladaptation caused by the hijacking of reward systems, Pinker notes that “people watch pornography when they could be seeking a mate.” Of course, this is only one thread of the rich tapestry of non-reproductive sexual hijinks to which we are prone, but it suggests why evolution should be keenly alert to the subversion of its designs.

         A study that involved taunting sexually deprived fruit flies reinforces this concern. Given how tiny and apparently utterly unlike us they are, fruit flies (Drosophila) are surprisingly good proxies for humans in many respects, including the way they process alcohol.30 Fruit flies like booze, they get drunk, and it stimulates their reward systems in a manner similar to ours. They can also become alcoholics: flies come to prefer heavily alcohol-laden food over regular food, and this desire becomes more powerful over time. If deprived of alcohol, they go on binges when it is reintroduced.31 All of this is clearly maladaptive, at least at the levels of alcohol used in the lab, where the spiked food is often brought to the strength of a head-banging Australian Shiraz (about 15 to 16 percent alcohol). Shiraz-drinking fruit flies have trouble flying straight, and therefore locating food and mates. The study with the sexually deprived fruit flies further found that, in essence, when denied sex they turn to the bottle.32 Alcohol consumption artificially triggers the same reward signal as successful mating, which means that drunk fruit flies have a reduced interest in courtship behavior, since they are getting their pleasure elsewhere. Fine for the fruit flies, maybe, but not so great for their genes.33

         Evolutionary Hangovers: Drunken Monkeys, Liquid Kimchee, and Dirty Water

         Hijack theories overlap somewhat with the hangover theories described in the Introduction, which see our taste for intoxicants as a novel evolutionary problem. Hangover theories, however, see certain features of human psychology not as a purely accidental hijacking of our reward systems, but rather as something that originally did serve a good adaptive purpose, albeit one that has outlived its usefulness. Junk food is a classic example. Evolution has designed us to receive little shots of reward for consuming high-density caloric packages, especially if they contain fat or sugar. Being blind and rather slow-moving, it could not have anticipated the advent of convenience stores offering cheap, endless quantities of processed, sugary treats, potato chips, and processed meat products.

         When it comes to explaining our taste for alcohol, perhaps the most prominent hangover theory is the “drunken monkey” hypothesis advanced by the biologist Robert Dudley.34 In the tangled rain forests where humans first evolved, alcohol is produced in ripe fruit by yeast cells as part of their chemical warfare campaign against bacteria, which are less tolerant of alcohol and compete with the yeast for the fruit’s nutrients. Alcohol therefore owes its very existence to a vicious history of yeast-bacteria warfare. Dudley argues that an incidental feature of the molecule that we call alcohol (technically, ethanol) is the key to why primates acquired a taste for it. Ethanol is extremely volatile—that is, it is a small, light molecule that can travel long distances in the air. It is therefore ideally positioned to function as an olfactory dinner gong for a wide variety of species. This no doubt includes fruit flies, whose taste for alcohol is probably linked to its ability to lead them to fruit.

         It is Dudley’s contention that this was also the case for early humans, as well as our primate ancestors and cousins, who—following the waft of alcohol molecules to find and identify the rare prize of ripe fruit—came to associate small amounts of alcohol with high-quality nourishment. Individuals who were particularly enamored of its taste or pharmacological effects would have been more likely to seek it out, acquiring more calories than their teetotaler compatriots. This adaptive advantage favored the evolution of a taste for alcohol, as well as an ability to metabolize it. So, Dudley’s argument is that alcohol makes us feel good because, in our evolutionary environment, it led to a large caloric and nutritional payoff. It’s simply an evolutionary hangover that modern urbanites still derive pleasure from alcohol when it now only tends to lead to liver damage, obesity, and premature death. As Dudley puts it, “What once worked safely and well in the jungle, when fruits contained only small amounts of alcohol, can be dangerous when we forage in the supermarket for beer, wine, and distilled spirits.”35

         Other hangover theories argue that the fermenting of grains and fruits plays a useful role in converting their calories into a more durable, portable form, allowing the preservation of resources that would otherwise be lost in a world without refrigerators.36 Alcohol, in this view, traditionally functioned like a more fun version of kimchee or pickles. This is clearly not an insignificant benefit of fermentation: even today, entrepreneurs in northern Tanzania ferment banana- and pineapple-based wines to preserve fruit that would otherwise quickly rot after harvest—and, of course, to produce a tasty brew.37 Another advantage of fermentation, at least when we’re talking about the transformation of grains into beer, is what the British nutritionist B. S. Platt, observing that fermenting maize into beer nearly doubles its essential micronutrient and vitamin content, called “biological ennoblement.”38 This nutritional transformation, caused by the action of yeast on fermenting grain, could have been particularly important in pre-modern agricultural societies. The archaeologist Adelheid Otto argues that, at least in Mesopotamia, the nutritional content of beer played a crucial role in rounding out people’s “depressingly bad diet,” which otherwise consisted almost entirely of starches and precious little fresh vegetables, fruit, or meat.39 Even as recently as pre-Victorian England, it is thought that beer made up a significant portion of the average person’s caloric intake.40

         This points to another advantage of alcohol for pre-modern people: its simple caloric punch. A gram of pure alcohol packs 7 calories, compared to 9 calories for fat and 4 for protein. It is disturbing to note that a modest 5-ounce pour of red wine contains as many calories as a 2-inch square of brownie or small scoop of ice cream (around 130 calories). Studies have estimated that in certain historic and even contemporary cultures, beer can constitute up to one-third or more of local caloric intake.41 As is depressingly familiar to anyone on a diet, alcoholic beverages are so calorically dense that there is a bit of truth in the tagline of that venerable stout, Guinness: “a meal in every glass.” As with many aspects of our biology, what is a problem for modern tipplers could have been a great benefit to our chronically hungry, nutritionally stressed ancestors.

         Another category of hangover theories focuses not on alcohol’s volatility, or ability to preserve calories or add vitamins, but on its germ-killing properties. As we’ve noted, alcohol is designed to kill bacteria, having been produced by yeast as a weapon in their competition with bacteria to gain the upper hand in decomposing fruit and grain. This is why pure alcohol is an excellent disinfectant. Even in the weaker forms typically consumed by humans, it appears to retain some anti-microbial and anti-parasitic properties. This is why it’s not a bad idea to drink when you have sushi: Washing down the raw fish with sake might help kill any nasty bugs that came along for the ride.

         Even fruit flies take advantage of alcohol in this way. We’ve noted that they can be impressive tipplers, and their fruit-based diet makes them—like yeast—relatively tolerant of alcohol. A very cool evolutionary trick is performed by fruit flies when they sense the presence of parasitic wasps. These wasps are nasty predators that rather unkindly deposit their own eggs inside those of the fruit fly. Under normal conditions, this egg develops into a small wasp larva, which then feeds off the fruit fly larvae, completely devouring them from the inside before emerging to seek out new victims. In an environment where such wasps are a threat, female fruit flies seek out fruit with a high alcohol content on which to lay their eggs. Alcohol is not great for their own larvae, slowing their growth, but little fruit flies tolerate ethanol much better than the sensitive wasp larvae, which are generally killed off. Sacrificing some proportion of their offspring to alcohol poisoning is a small price to pay if at least some will survive. The fruit fly’s relative tolerance for alcohol, initially driven by its reliance on fruit as food source, is in this way effectively weaponized and turned against a hated adversary.42

         Finally, the process of fermenting alcoholic beverages also has the effect of disinfecting the water from which they are made. For much of human history, especially after the advent of agriculture and dense urban living, local water sources have often been extremely unsafe for drinking. It is possible that alcoholic fermentation therefore played a role in converting contaminated water into potable liquids. In some South American communities, chicha, a corn-based beer, remains an important source of hydration in regions that lack water treatment.43 Medicinal properties have similarly been cited to explain our taste for plant-based intoxicants, many of which—in addition to causing us to see strange colored shapes, gods, or talking animals—are reasonably potent anti-parasite medicines.44

         More Than Twinkies and Porn:

Beyond Hangover and Hijack Theories

         To the extent that people have seriously questioned the origins of our taste for intoxication, very few get beyond these kinds of “Twinkies and porn” accounts. They are, on the face of it, not implausible. Hangover theories, in particular, are intuitively compelling because there is probably some truth to them: Alcohol really does perform all of these super-useful functions. Its smell can signal high-payoff fruit rewards. It has nutritional value, it disinfects, and it sure does taste good.

         At the end of the day, though, they all leave one feeling unsatisfied, like a half a pint of lukewarm near-beer on a hot, sunny afternoon. Hijack theories run up against the solid brick wall of the sheer, brutal cost of alcohol and other intoxicant consumption. Hangover theories like the drunken monkey hypothesis have received a lukewarm reception among primatologists and human ecologists, who point out that wild primates appear to avoid the kind of overripe fruit that produces ethanol, and that studies with humans suggest we strongly prefer simply ripe (no ethanol) fruit to overripe fruit.45 (I certainly do.) Other hangover theories are hampered by the unfortunate fact that the postulated functions of alcohol or other drugs in our ancestral environment could have been performed just as well by something that doesn’t paralyze large portions of your brain and leave you with a splitting headache in the morning.

         For example, biologically “ennobling” a grain such as wheat, millet, or oats can be done simply by fermenting it into a porridge, as is still a common practice in small-scale agricultural communities around the world. Fermented porridges also solve the storage problem. A traditional Irish practice, for instance, is to turn oats into a porridge that ferments for weeks, gradually solidifying into a bread-like mass that can be sliced and fried up when needed. Delicious, especially if combined with bacon. Turning grains into porridges makes more efficient nutritional use of them than brewing them into beer. Oat porridge won’t get you pleasantly buzzed, to be sure, but that raises the question of why we are vulnerable to such brain hijacking in the first place. If food preservation is the driving consideration, why didn’t evolution select for individuals who went wild for porridge instead of beer? They would be presumably healthier and more productive than their beer-drinking cousins, and a culture that stuck to porridges alone would avoid a lot of reckless behavior, physical accidents, bad singing, and hangovers. From what we know, however, soothing breakfast porridges have historically served in Ireland as comfort the morning after, rather than a substitute for the substances that caused the discomfort in the first place.

         Or consider the dirty water hypothesis. If you are suffering from bacteria-laden water, just boil it. Of course, the germ theory of disease is quite recent, and there are still people around the world who haven’t gotten the news. But as human solutions to most adaptive problems have shown, we don’t need to know anything about the actual causality involved to solve a problem through trial and error. Individuals do this all the time. Cultures are even better at it, since they can “remember” particularly good, chance solutions to problems and pass them on, benefiting the individuals in the cultures and/or aiding the spread of the group itself.46

         Imagine a scenario where multiple groups are in competition for resources in a landscape full of rivers and lakes, but plagued by a high load of water-borne pathogens. We don’t have to worry about groups that don’t make alcohol, since they died off a long time ago—not surprisingly (to outside observers) around the time the water started going bad. The surviving groups have discovered alcohol, and developed the practice of only drinking beers that have effectively purified the water through fermentation. One group, though, finds that drinking the water in which they’ve boiled their evening meal of fish leaves them feeling a bit more sprightly in the morning, with a touch less diarrhea, stomach cramping, and other symptoms with which those of us who have drunk water we shouldn’t have are all too familiar. A few individuals start drinking only this magic “fish water,” eschewing beer and untreated water. They become more active, healthy, and successful than those who don’t, so gradually this group comes to believe that only water blessed by the Fish God is fit for human consumption, and that all other beverages are taboo. The Clan of the Fish God begins to outcompete their beer-drinking neighbors. The beer-drinkers are similarly free of water-borne disease, but the hangovers and fatigue caused by late-night drinking sessions mean they’re a little slower to the fishing grounds in the morning. The fish-water drinkers gradually begin to eliminate or assimilate the beer-drinkers; or the beer-drinking groups see the light and decide to convert to the cult of the Fish God and renounce all other beverages. Within a few generations of the discovery of fish water, alcohol use has been completely wiped out.

         Perhaps the most obvious piece of cultural-historical evidence against the idea that the need for water purification drove the invention of alcohol is the case of China. People in the Chinese cultural sphere have been drinking tea forever (well, for at least a few thousand years), and for a long while have also had powerful cultural norms against drinking untreated water. Of course, that’s not how they frame it: According to traditional Chinese medical beliefs, drinking cold water harms the qi, or energy, of the stomach. If you must drink water, it should be “opened water” (kaishui), boiled and drunk warm or at least at room temperature. The theory focuses on temperature and its effect on qi, not on the danger of water-borne pathogens, but it has the same function: Don’t drink water unless it’s been boiled and the nasty stuff has been killed off. It seems, then, that Chinese and Chinese-influenced cultures, which together encompass a pretty impressive proportion of the people who have ever lived on the earth, have solved the pathogen-load problem through the simple expedient of drinking only tea or boiled water.

         And yet they still have booze. Oceans of it. From ancient Shang times (1600 to 1046 BCE) to the present, alcohol has dominated ritual and social gatherings in the Chinese cultural sphere as much as, if not more than, anywhere else in the world. This makes no sense if killing off pathogens in our water or stomachs was the main function of alcoholic beverages. Once the Chinese discovered tea and adopted norms against drinking untreated water, alcohol use should have tailed off and then disappeared, its primary function having been taken over by something much less dangerous, costly, and physiologically harmful. The unfortunate continued existence of baijiu (“white alcohol”), a brutally effective sorghum-based spirit, reminds us that this is not the case. It is also important to note that the dirty water hypothesis does not, in fact, fit with other cultural norms we see when we look around the world. Groups that have beer or wine typically still drink untreated water, or mix untreated water into their booze.47 None of this makes sense if the main adaptive function of alcohol is to help us avoid bad stomachs.

         Given the obvious costs of consuming alcohol, then, cultural evolutionary dynamics suggest that alternate solutions to the problems of dirty water, lack of micronutrients, or food preservation would be quickly discovered and exploited, driving alcohol use into extinction. This has not happened, to say the least.

         A Genuine Evolutionary Puzzle: An Enemy in the Mouth That Steals Away the Brain

         Whether framed in terms of brain hijacking or evolutionary hangovers, existing theories all agree in seeing our taste for intoxication as a mistake, and in arguing that there is little or no functional role for intoxicants in contemporary human societies. Need to locate calorie-dense regions in your environment? Go to a supermarket. Need to preserve your food? Put it in a refrigerator. Have a problem with worms in your stool? Most doctors would recommend a prescription anthelmintic over a pack of cigarettes. Dirty water? Just boil it. Yet the fact remains that people still really like to drink and get high, resisting what would seem like strong selections pressures to the contrary. Cultural groups have been similarly stubborn in their dogged enthusiasm for alcohol and other drugs.

         What is wonderful about evolutionary approaches is not only that they help us to explain otherwise puzzling aspects of human behavior, they also allow us to recognize the existence of these puzzles in the first place. Take, for instance, religion. I was trained as a historian of religion, and my entire field has always simply taken for granted—as a basic, unremarked-upon starting point—the fact that human beings, across the world and throughout time, have believed in invisible supernatural beings, sacrificed enormous amounts of wealth to them, and incurred great costs to serve them. The laundry list of painful, costly, or merely super-inconvenient behaviors inspired by the world’s religions is startling, once you start to think about it. Cutting off the foreskin of your penis, forgoing delicious and nutritious shellfish and pork, fasting, kneeling, self-flagellation, chanting mantras, sitting through hours of boring sermons in an uncomfortable suit on your only day off, jabbing metal stakes through your cheeks, stopping everything you are doing to bow in a particular direction five times a day. None of this makes any biological sense. It is when we put on our Darwinian spectacles that the baffling nature of this behavior becomes apparent.

         Humans in groups are similarly profligate in their modes of worship. In ancient China, a good chunk of GNP was simply buried in the ground with dead people. Visitors to the tomb of the First Emperor of Qin marvel at the detail of the individual terra-cotta soldiers, the fully intact chariots, the awesome spectacle of a full army arrayed to protect the dead emperor. Rarely, if ever, does the question arise of why anyone would build something so monstrously wasteful in the first place. Remember, all of this was built at enormous expense and then simply buried in the ground, along with a disturbing number of freshly sacrificed horses and people. And China is no outlier. Think of Egyptian or Aztec pyramids, Greek temples, Christian cathedrals. It’s a good bet that the largest, most expensive and lavish structure in any pre-modern culture is dedicated to religious purposes.

         Looked at from an evolutionary perspective, this is all really stupid. Assuming, as we do as scientists, that the supernatural beings supposedly being served do not, in fact, exist, religious behavior is profoundly wasteful and counter-adaptive. Since no supernatural punishment is forthcoming, an individual who forgoes the pain and danger of sticking metal stakes through his cheeks, spends his time pursuing pragmatic aims rather than praying to a non-existent being, and enjoys protein and calories wherever they can be found should be more successful, healthier, and therefore leave more descendants than a religiously observant person. Since nonexistent ancestor spirits have no power to punish the living, cultures that invested their labor in improving city walls, building irrigational canals, or training their armies, rather than erecting useless monuments or burying entire fake armies in the ground, should have outcompeted religious groups. And yet this is not what we see in the historical record. The cultures that survive and expand and gobble up other cultures tend to go in for waste and human sacrifice on a grotesque scale. As scientists, we can only conclude that some other adaptive forces must be at work, such as the need for group identity or social cohesion.48

         The use of intoxicants should puzzle us as much as religion does, and is similarly ripe for a proper scientific examination. Yet, as in the case of religious belief and practice, the very ubiquity of human intoxication renders the mystery of its existence invisible. It is only when we look at intoxicant use through the lens of evolutionary thinking that the truly odd nature of the phenomenon becomes clear. Given the social costs of alcohol and other chemical intoxicants—domestic abuse, drunken brawling, wasted resources, hungover and useless soldiers and workers—why has the production and consumption of alcohol and similar substances remained at the heart of human social life? George Washington famously prevailed over a much superior force of Hessian mercenaries because they were incapacitated after an alcohol-fueled revel. Yet he continued to insist that the benefits of hard alcohol consumption for military organizations were universally recognized and not to be disputed, advising Congress to establish public distilleries to ensure a reliable supply of rum to the fledgling U.S. Army.49 Despite this strange commitment to liquid poison, the United States, and the United States Army, has ended up doing rather well.

         Equally surprising is the central role that the production and consumption of intoxicants play in cultural life, from ancient to modern times. All over the world, wherever you find people, you find ridiculous amounts of time, wealth, and effort dedicated to the sole purpose of getting high. In ancient Sumer, it is estimated that the production of beer, a cornerstone of ritual and everyday life, sucked up almost half of overall grain production.50 A significant portion of the Incan Empire’s organized labor was directed toward the production and distribution of the corn-based intoxicant chicha.51 Even ancient dead people were obsessed with getting wasted. It is hard to find a culture that did not send off their dead with copious quantities of alcohol, cannabis, or other intoxicants. Chinese tombs from the Shang Dynasty were packed with elaborate wine vessels of every shape and size, in both pottery and bronze.52 This represented a cultural investment equivalent, in today’s terms, to burying a few brand-new Mercedes SUVs in the ground with their trunks full of vintage Burgundy. Ancient Egyptian elites, the world’s first wine snobs, were sent off in tombs full of jars that carefully recorded the vintage, quality, and name of their content’s maker.53 Because of its centrality in human life, economic and political power has often been grounded in the ability to produce or supply intoxicants. The Incan emperor’s monopoly on chicha production both symbolized and reinforced his political dominance. In early colonial Australia, power was so thoroughly dependent on the control and distribution of rum that the first building in New South Wales was “a secure booze-bunker,” guarding the precious imported liquid that also served as the New South Wales’s primary currency.54

         This pairing of civilization and fermentation has therefore been a constant theme in human history. Our earliest myths equate drinking with becoming properly human. As we have seen, Sumerian myth portrays the joy created by beer as key to transforming the animalistic Enkidu into a human. In ancient Egyptian mythology, the supreme god Ra, angered by something people have done, orders the fierce lion-headed goddess Hathor to completely destroy humanity. After she happily begins her rampage, Ra takes pity on humans and decides to call her off, but Hathor won’t listen. Ra only manages to get her to stand down by tricking her into drinking a lake of beer, dyed red to resemble human blood. She gets wasted and falls asleep. “And thus,” observes Mark Forsyth, “mankind was saved by beer.”55

         The expansion of cultures can also be tracked by following the waft of alcohol. Commenting on the settling of the American frontier, Mark Twain famously characterized whiskey as the “earliest pioneer of civilization,” ahead of the railway, newspaper, and missionary.56 By far the most technologically advanced and valuable artifacts found in early European settlements in the New World were copper stills, imported at great cost and worth more than their weight in gold.57 As the writer Michael Pollan has argued, Johnny Appleseed, whom American mythology now portrays as intent on spreading the gift of wholesome, vitamin-filled apples to hungry settlers, was in fact “the American Dionysus,” bringing badly needed alcohol to the frontier. Johnny’s apples, so desperately sought out by American homesteaders, were not meant to be eaten at the table, but rather used to make cider and “applejack” liquor.58

         The cultural centrality of intoxication remains to this day. A traditional household in the South American Andes, for instance, is still dominated by the various pots needed to produce chicha from corn, a process that requires multiple days and produces a beverage that then spoils quickly.59 (So much for the preservation theory…60) A significant portion of an Andean woman’s workday is dedicated solely to keeping up the supply; the same is true of millet beer in Africa, the production of which defines gender roles and dominates agricultural and household rhythms.61 In kava cultures in Oceania, the production of this intoxicating tuber monopolizes huge swaths of both arable land and agricultural labor, and its consumption dominates social and ritual events.62 When it comes to market economies, contemporary households around the world officially report spending on alcohol and cigarettes at least a third of what they spend on food; in some countries (Ireland, Czech Republic) this rises to a half or more.63 Given the prevalence of black markets and underreporting on the topic, actual expenditures must be significantly higher. This should astound us. It’s a lot of money to be spending on an evolutionary mistake.

         Moreover, as mistakes go, this one is personally and socially costly as well as expensive. In Oceania, kava consumption leads to widespread negative health consequences, ranging from hangovers to dermatitis to serious liver damage. Alcohol is worse. For the year 2014, a Canadian research institute estimated that the annual economic cost of alcohol consumption, including impacts on health, law enforcement, and economic productivity, was $14.6 billion—quite a lot for a country of Canada’s size. This includes 14,800 deaths, 87,900 hospital admissions, and 139,000 years of productive life lost.64 The American Centers for Disease Control (CDC) estimates that, from 2006 to 2010, excessive drinking led to 8,000 deaths annually, 2.5 million years of potential life lost, and $249 billion in economic damage. In 2018, a widely publicized article in the British medical journal Lancet concluded that alcohol use ranks among the most serious risk factors for human health worldwide, playing a role in almost 10 percent of global deaths among fifteen- to forty-nine-year-olds. “The widely held view of the health benefits of alcohol needs revising,” it concluded, “particularly as improved methods and analyses continue to show how much alcohol use contributes to global death and disability. Our results show that the safest level of drinking is none.”65

         Given the dangers of intoxicant consumption, we should sympathize with the anguish and confusion of Shakespeare’s Cassio, fired for drunkenness by an angry Othello after getting tricked into overindulgence by the sneaky Iago:

         
            O thou invisible spirit of wine,

            if thou hast no name to be known by,

            let us call thee devil!…

            O God, that men should put an enemy

            in their mouths to steal away their brains!

            that we should, with joy, pleasance, revel

            and applause, transform ourselves into beasts!66

         

         Why do we voluntarily poison our minds? That we continue to so actively and enthusiastically transform ourselves into beasts, despite all of the terrible costs involved, is a puzzle that is even more surprising in light of the type of creatures we actually are. Those other subverters of our brains, pornography and junk food, enjoy free rein because humans have, as yet, no ready defenses against them. The case of intoxicants is different. Unlike other species, humans have both genetic and cultural defenses against this enemy in the mouth that steals one’s brain. It is worth considering these in some detail.

         A Genetic Mystery: We Are Apes Built to Get High

         Plenty of animals get drunk by accident. From fruit flies to birds, monkeys to bats, many animals are attracted to alcohol, and often to their profound detriment.67 For instance, family lore has it that an illegal pet lemur owned by my relatives in Bologna, Italy, became addicted to the rubbing alcohol that one of them, a midwife, had around the house in large quantities. One day the unfortunate creature broke into a bag of alcohol-soaked cotton swabs, became wildly drunk, and fell to his death from the top-floor apartment balcony. There are similar stories of inebriated birds breaking their necks flying into windows or simply taking naps on cat-patrolled lawns. Perhaps most dramatic are stories of drunken elephants running amok, trampling and destroying everything in their inebriated path.

         It is also not unheard of for human beings to suffer the same fate as the Bolognese lemur. The number of drunken Homo sapiens who have fallen to their deaths is certainly non-zero. Yet it is important to see that we are not constrained, the way other animals are, to occasional raids on the alcohol swabs. Indeed, the very existence of concentrated doses of alcohol owes its existence to us.68 And yet, as far as I know, Bolognese midwives have never been tempted to get wasted on rubbing alcohol. They, like everyone else around them, were constantly surrounded by effectively unlimited amounts of alcohol, in multiple forms of varying degrees of tastiness. Given such easy access, it should surprise us how few intoxicated people fall to their deaths from Bologna apartment-block balconies. The tastiness and potency of the local red wines alone would cause us to expect a constant stream of corpses to be piling up in apartment courtyards throughout the province, not to mention the excellent grappa. But, to my knowledge, this unfortunate lemur is the only recorded Bolognese alcohol-related falling death, at least in that particular apartment complex. Imagine a world inhabited by billions of lemurs or elephants with opposable thumbs, huge brains, technology, and an endless supply of high-potency alcoholic beverages: It would be chaos and carnage on a scale one shudders to imagine. And yet this is not the world we live in.

         This is partly because our particular lineage of ape appears to be genetically adapted to processing alcohol and eliminating it quickly from the body. Alcohol dehydrogenases (ADH), which are produced by many animals, especially those that feed heavily on fruit, are a class of enzymes involved in the processing of ethanol, the alcohol molecule. A small set of primates, including humans, possess a super-powered variant of ADH, called ADH4. In the animals that possess it, this enzyme is the first line of defense against alcohol, quickly breaking ethanol down into chemicals that can be readily used or eliminated by the body. One theory holds that this enzyme variant gave a crucial evolutionary edge to the African ancestor of modern apes (gorillas, chimpanzees, and humans). This ancestral ape, possibly in response to competition from monkeys, had moved from living in trees to foraging on the ground. ADH4 allowed it to make use of a new, valuable food source: fallen, overripe fruit.69 This calls into question any overly simplistic version of the hijack theory of intoxicant use.

         The evolutionary anthropologist Ed Hagen and colleagues70 have similarly shown that when it comes to plant-based recreational drugs like cannabis or hallucinogens, the hijack theory, at least, is undermined by evidence that humans have biologically adapted to consuming them. Take cannabis, for example. THC, the ingredient in cannabis that gets you high, is actually a bitter neurotoxin produced by the plant to avoid getting eaten. All plant drugs, including caffeine, nicotine, and cocaine, are bitter for a reason. The astringent taste is a message to herbivores: Back off, if you eat this it’s going to hurt your stomach or mess with your brain and probably both. Most herbivores, being sensible, give plants like this a wide berth. However, some particularly stubborn ones—or those with a powerful taste for coke—develop countermeasures, evolving to produce enzymes that detoxify the toxicants. It is significant that humans appear to have inherited these ancient mammalian defenses to plant toxins, suggesting that plant-based drugs, like alcohol, are not an evolutionarily novel scourge, but rather a longtime friend.71

         Another way to put this is that we are animals built to get high. This fact makes hijack theories less plausible, suggesting that alcohol and other intoxicants have long been part of the adaptive environment within which we evolved, rather than a recent and unanticipated threat. This still leaves hangover theories on the table, though. We may be biologically preadapted to handle the relatively low alcohol levels found in rotting fruit, or to processing the toxins found in the coca leaf, but this leaves us helpless once the development of agriculture, large-scale societies, technology, and trade puts powerful beers, wines, and distilled spirits at our disposal, or tempts us with refined cocaine or super-THC strains of cannabis. The ancient Scythians, fearsome warriors though they were, would have been reduced to dribbling idiots had they had access to the Maui Wowie or Bubba Kush I can pick up at my local cannabis dispensary. Hangover theories allow for ancient adaptations to intoxicants, ones we share with other species, but assume that the unique changes experienced by Homo sapiens over the last 9,000 years or so—catapulting us from small-scale hunter-gatherer life to that of globalized urbanites—happened too fast for genetic evolution to catch up.

         This is not a safe assumption. It is commonly thought that genetic evolution takes a long time to work, producing adaptations only over time scales on the order of hundreds of thousands or millions of years. Given that humans have only been living in large-scale societies for something like 8,000 to 10,000 years, this would mean that humans have remained genetically unchanged since we were hunter-gathers roaming the Pleistocene African plains. Another common belief is that, since the advent of large-scale societies and the invention of agriculture, humans have cast off the shackles of day-to-day survival challenges, and thereby freed themselves from the pressures of genetic evolution.

         Neither of these beliefs is true. For instance, people from cultures that raise cattle have, sometime in the last 8,000 years, genetically adapted to digesting milk as adults. The Tibetan plateau, with an average elevation of 4,500 meters, is an incredibly harsh environment. But sometime between 12,000 and 8,000 years ago, its inhabitants began developing genetic adaptations that protect against the harmful effects of the low oxygen levels found there. Similarly, fisherfolk in Southeast Asia who rely on diving in the ocean to obtain food have, over the past couple thousand years, evolved the ability to hold their breath for long periods of time.72 So there has been plenty of time since the advent of agriculture for adaptations against the misuse of alcohol to evolve. If hangover theories of human intoxicant use were true, we would expect that genetic evolution would be working overtime to eliminate our taste for getting high. We would also expect that any human population that evolved a defense against this “enemy in the mouth” would be very successful, causing the relevant genes to spread rapidly to any region of the world where high-powered intoxicants are available.

         Of course, genetic evolution can sometimes be pretty stupid, as work-arounds like masturbation and junk food attest. There are also many problems that genetic evolution simply cannot help us with. Consider the human spine. It is a terrible design for an upright, bipedal organism, which is why so many people suffer from lower back problems. Yet evolution does not have the luxury of designing us from scratch. It has to do the best it can with what it has been given, a body scheme designed for climbing and living in trees, gradually modified and hacked until it could walk upright.73 Natural selection cannot peer around corners or see beyond adaptive valleys, and is often stuck in the ruts of evolutionary pathways that were originally chosen for long-irrelevant reasons. It is theoretically possible, then, that our taste for alcohol is like our achy lower backs, an unfortunate example of how genetic evolution is so constrained by previous decisions that it effectively has its hands tied. Evolutionary biologists call this “path dependence.” It is also the case that selection cannot act on a mutation that doesn’t exist. So, another possibility is that a cure for our taste for intoxication is biologically possible, but the spinning of the genetic mutation roulette wheel has yet to land upon it. This would be a simple availability problem.

         At least when it comes to our taste for alcohol, both path dependence and availability problems can be definitively ruled out. This is because an excellent solution to this supposed evolutionary mistake, this parasite of the human mind, already exists in the human gene pool, and has for a really long time.

         We’ve mentioned the enzyme ADH, the body’s first line of defense against poisons like alcohol. ADH takes the ethanol molecule, C2H6O, and strips off a couple of the hydrogen atoms—hence its name, “alcohol dehydrogenase.” The resulting molecule, C2H4O or acetaldehyde, is still quite toxic, and definitely not something you want floating around in your body. This is where a second liver enzyme, aldehyde dehydrogenase (ALDH), takes over. Through a process of oxidation (adding an oxygen atom pulled from a passing water molecule), it converts acetaldehyde into acetic acid, a much less dangerous chemical, and one that can in turn be easily changed into water and carbon dioxide and eliminated from the body (Figure 1.2).

         
            
[image: ]Figure 1.2. Conversion of ethanol to acetaldehyde and then acetic acid by ADH and ALDH.

            

         

         Things get ugly when this second step is delayed. If ADH is happily converting alcohol into acetaldehyde, but ALDH is slacking on its job, acetaldehyde starts to build up in the body. This is bad. The body signals its displeasure and alarm by producing facial flushing, hives, nausea, heart palpitations, and difficulty breathing. The message to us is: Whatever it is you are doing, stop right now. The worst-case scenario would be one where ADH is really good at its job, producing lots and lots of acetaldehyde, but ALDH is unusually bad at its job, letting this toxic substance build up and start spilling over everywhere, like a hapless Charlie Chaplin on the assembly line. Surprisingly, considering that the genes coding for these two enzymes are not directly linked, this odd coupling of super-efficient ADH and terrible-slacker ALDH does appear in some human populations. It is most common in East Asians, which is why the condition it causes is sometimes known as the “Asian flushing syndrome.” It also seems to have evolved independently in parts of the Middle East and Europe.

         The body is not stupid. The symptoms produced by excessive acetaldehyde are so unpleasant that people who experience them listen up and quickly learn to avoid putting large quantities of alcohol into their bodies. In fact, the flushing reaction makes alcohol consumption so aversive that a drug able to induce it in genetically typical individuals is used to treat alcoholism.74 Carriers of the gene that codes for these variant enzymes, as well as functionally analogous mutations found in pockets of non-Asian populations, have been effectively freed from their desire for alcohol. They might drink in moderation, and so get to enjoy whatever benefits moderate drinking affords—anti-microbial treatment, trace minerals and vitamins, and calories, if those are in short supply. However, the dramatic suite of unpleasant physical symptoms that ensues when they drink too much for their inefficient ALDH enzymes to handle means that they are protected from the excesses of drunkenness and alcoholism. They get to eat their cake without any danger of ending up facedown in it. What an awesome solution to the hijacking or hangover problem! It is as if there were a gene that made pornography unappealing while leaving one’s drive for reproductive sex unimpaired, or made Twinkies taste like cardboard but broccoli like the most delectable ambrosia. Quite a genetic coup.

         This genetic silver bullet for the alcohol problem has been knocking around in the human gene pool for a long time, as far back as 7,000 to 10,000 years ago in East Asia. Interestingly, its distribution in East Asia seems to track the appearance and spread of rice-based agriculture. This may indicate a response to the sudden availability of rice wine,75 but some theories posit that its original adaptive function was to protect against fungal poisoning.76 Hunter-gatherers eat wild vegetables, fruit, and meat, and don’t go in much for storing food. Once you have rice farming, though, you have large quantities of grains that, when socked away for later in a damp environment, quickly get invaded by fungi. High concentrations of acetaldehyde in the body, while unpleasant to experience, are also very effective in killing off fungal infections. So it might be the case that the flushing reaction paid for itself, as it were, by allowing moderate drinkers who experienced it to also safely consume stored rice. Others observe that the inefficient form of ALDH seems to guard against tuberculosis, and might have been selected for because of the enhanced risk of disease once people began living in the large, dense groups made possible by agriculture.77 In either case—fungicide or anti-TB medicine—the protective effect of heightened acetaldehyde against alcoholism would be merely a nice side effect.

         But what a great side effect! If alcohol consumption were merely a counterproductive accident of our evolutionary history, we’d expect the “Asian flushing” genes to spread like wildfire anywhere where excessive alcohol consumption was a potential problem. In other words, almost everywhere in the civilized world. Given the rapidity with which other novel genetic adaptations, such as lactose tolerance or performance at high elevations, have taken over in regions where they are useful, anyone able to read this book should flush after a drink or two.78

         This is clearly not the case. The genes producing this reaction remain confined to a relatively small region of East Asia, and are not even universal there. The versions that evolved independently in the Middle East and Europe have remained similarly constrained in scope. When genetic evolution solves a serious problem, it is not shy about sharing. The fact that the miracle “cure” for our taste for getting high seems to have relatively few takers calls any evolutionary mistake theory into serious question.

         A Cultural Mystery: Prohibition’s Strange Failure to Take Over the World

         In the year 921, an Islamic scholar named Ahmad Ibn Fadlan was sent by the caliph of Baghdad on a diplomatic/religious mission to the Volga Bulgars. These were recent converts to Islam, living on the banks of the Volga River in what is now Russia, and apparently the caliph felt that their grasp of their new faith could use a little tune-up.

         Along the way the embassy encountered a group of Vikings, who impressed Ibn Fadlan with their height and physiques, but horrified him with their disgusting personal habits, orgiastic funeral ceremonies, and out-of-control drinking. “They drink the mead to insensibility, day and night,” he writes, “It often happens that one of them dies with the cup still in his hand.”79

         The Vikings were seriously into alcohol. The name of their chief god, Odin, means “the ecstatic one” or “the drunken one,” and he was said to subsist on nothing but wine. Mark Forsyth points out the significance of this: While many cultures have a god of alcohol or drunkenness, in order to give alcohol some recognized role within society, when it comes to the Vikings the chief god and the god of alcohol are one and the same. “That’s because alcohol and drunkenness didn’t need to find their place within Viking society, they were Viking society. Alcohol was authority, alcohol was family, alcohol was wisdom, alcohol was poetry, alcohol was military service, and alcohol was fate.”80

         This had its downsides as a cultural strategy. Medieval Vikings would make modern frat boys look like herbal tea-sipping grannies. As Iain Gately notes, binge drinking played such a central role in their culture that “a striking number of their heroes and kings died from alcohol-related accidents,”81 ranging from drowning in enormous vats of ale to being slaughtered by rivals while rolling about in a drunken stupor. Perpetually drunken and heavily armed warriors also posed a threat to those around them. The highest praise accorded to the legendary Viking/Anglo-Saxon hero Beowulf was that “he never killed his friends when he was drunk.” As Forsyth observes, “This was clearly something of an achievement—a thing so extraordinary that you’d mention it in a poem.”82 On top of these more dramatic and violent downsides, Viking society also had to endure the enormous material costs of intoxicant production and long-term health consequences of heavy drinking, such as cancer and liver damage.

         The incredible costs of alcohol, in terms of material expense, health consequences, and social disorder, have been very much in the forefront of the minds of anti-drinking campaigners of all stripes throughout history. Prohibitionist literature goes at least as far back as second millennium BCE China. A poem from the Book of Odes, called “When the Guests First Take Their Seats,” gives voice to a lament familiar to anyone who has hosted a dinner party that has gone on a bit too long:

         
            When the guests first take their seats,

            How mild and decorous they are!.…

            Those who are drunk behave badly;

            Those who are not feel ashamed.

         

         A later ode warns the notoriously hard-drinking last kings of the Shang Dynasty, “Heaven did not let you indulge in wine / And follow ways against virtue.”83 Traditional Chinese historiographers argue that it was precisely excessive drinking and womanizing that led to the downfall of the dynasty. Reflecting upon their behavior, a member of the Western Zhou Dynasty (1046 to 771 BCE), which replaced the Shang, was inspired (supposedly) to give a speech entitled, “Against Drinking Wine,” in which he complained about their alcoholism, sexual vice, and neglect of ritual duties. In place of the smell of fragrant and proper sacrifices to the ancestors, in the last years of the Shang nothing ascended to Heaven other than “the people’s grievances and the rank alcoholic odor of drunken officials.”84 Heaven was not pleased, and called in the Zhou people to carry out the Shang’s destruction.

         China has been worried about alcohol ever since.85 In their myths, they attributed prohibitionist policies to their earliest sage-kings. The legendary Yu, supposed founder of the Xia Dynasty (traditional dates 2205 to 1766 BCE), is said to have sampled some wine, relished its taste, and then promptly exiled the woman who made it for him. Wine should be banned, he is reported to have said, because it “would one day destroy someone’s kingdom.”86 China is also responsible for what are probably the earliest recorded attempts to legally impose prohibition as public policy. The “Against Drinking Wine” speech goes a step further than exile, declaring that anyone caught drinking wine should be put to death. The origins of this document are unclear, but we have evidence of similar proclamations from bronze items definitely datable to the early Zhou period,87 and later Chinese rulers issued a steady stream of political edicts against drinking.88

         Ancient Greece combined an appreciation for the social usefulness of moderate drinking with a contempt for drunkards and strong warnings about the dangers of alcoholic excess. One early playwright puts advice concerning the virtues of moderation and sobriety into the mouth of the god of wine, Dionysus, himself:

         
            Three cups only do I propose for sensible men, one for health, the second for love and pleasure and the third for sleep; when this has been drunk up, wise guests make for home. The fourth cup is mine no longer, but belongs to hubris; the fifth to shouting; the sixth to revel; the seventh to black eyes; the eighth to summonses; the ninth to bile; and the tenth to madness and people tossing the furniture about.89

         

         Later, in the West, various forms of Christianity waged a long war against drinking, sometimes under the blanket term of “gluttony,” one of the seven cardinal sins. Today we tend to think of gluttony in terms of overeating, and the sin certainly does cover having one pork chop too many. But excessive drinking was not only traditionally covered by moralistic anti-vice diatribes, it was often their primary focus. “The list of the possible effects of the sin of gluttony,” notes one scholar of fifteenth-century penitence manuals, “included talkativeness, unseemly joy, loss of reason, gambling, unchaste thoughts, and evil words.” These vices, she wryly notes, “would not seem to follow from overeating.”90 The more recent anti-drinking crusader William Booth, the founder of the Salvation Army, declared that “the drink difficulty lies at the root of everything. Nine-tenths of our poverty, squalor, vice, and crime springs from this poisonous tap-root. Many of our social evils, which overshadow the land like so many upas trees, would dwindle away and die if they were not constantly watered with strong drink.”91 Today we pass our lives in blissful ignorance of the danger presented by upas trees, native to Southeast Asia and supposedly so poisonous that their mere smell could kill, but the message is clear. Drinking is bad.

         Given the evident costs of intoxication, it is not surprising that many political leaders have seen complete abstinence as the secret to cultural success. For instance, the early twentieth century Czech thinker, independence leader, and first president of Czechoslovakia, Tomáš Masaryk, saw abstinence as key to the liberation of the Czech people. In a statement directed at his notoriously hard-drinking compatriots, he declared that “a nation which drinks more will undoubtedly succumb to one that is more sober. The future of each nation and especially of a small nation depends on…whether it stops drinking.”92

         Anyone who has ever been to that part of the world can attest that the Czechs didn’t stop drinking. In fact, they continue to hold the honor of drinking more beer per capita than any other nationality, and consistently rank among the highest in per capita overall alcohol consumption in the world.93 And yet the Czech Republic, despite its brief subjugation to the equally hard-drinking U.S.S.R., has yet to be wiped off the map. Prohibition also never got off the ground in China—the same Zhou Dynasty tombs containing bronze tripods declaring death to anyone who consumes alcohol are also chock-full of elaborate and expensive wine vessels, and there was never a successful attempt to limit alcohol consumption. Yet Chinese culture has had a pretty long run of it. The booze-sodden Vikings, dismissed by the abstinent Ibn Fadlan as dirty drunkards, were also wildly successful as a cultural group. They dominated and terrified huge swaths of Europe, discovered and colonized Iceland and Greenland, became the first Europeans to reach the New World, and ended up siring a good proportion of modern Northern Europeans. A loose attitude toward alcohol consumption doesn’t seem to slow cultural groups down very much.

         This is even more puzzling than the Asian flushing gene’s failure to sweep through the world. As Tomáš Masaryk saw clearly, a culture that spends entire evenings consuming liquid neurotoxins—created at great expense and to the detriment of nutritious food production—should be at an enormous disadvantage compared to cultural groups that eschew intoxicants altogether.

         Such groups exist, and have for quite some time. Perhaps the most salient example is the Islamic world, which produced Ibn Fadlan. Prohibition was not a feature of the earliest period of Islam, but according to one hadith, or tradition, it was the consequence of a particular dinner at which companions of Mohammed became too inebriated to properly say their prayers. In any case, by the end of the Prophetic era in 632 CE, a complete ban on alcohol was settled Islamic law. It cannot be denied that, in the cultural evolution game, Islam has been extremely successful. From its origins among nomadic tribes on the Arabian Peninsula, it has become one of the great world religions, dominating vast swaths of the Eurasian continent and South and Southeast Asia. Nonetheless, Islam continues to have to rub shoulders with alcohol-friendly faiths such as Christianity and Confucianism (not to mention the Vikings), when both the hijack and hangover theories would attribute to it a decisive advantage in the cultural evolutionary game.

         Even more damaging for any non-adaptive theory of intoxicant use, the situation on the ground with regard to Islam is much more complicated than theology would have it. First of all, the ban on khamr, or intoxicants, is often interpreted to apply only to alcoholic beverages, or even only to alcohol fermented from grapes or dates, leaving other intoxicants untouched. Most prominent among these alternate intoxicants is cannabis, usually in the form of hashish. This was beloved in particular by the somewhat heretical Sufis, but also widely tolerated in the general population.94 Moreover, despite theological prohibition, Islamic cultures have historically varied considerably in how strictly they enforce the ban on alcohol. In most Islamic cultures, alcohol consumption has been allowed in the private home, especially among elites, and in some places and times it has even played a prominent role in public life. As one historian observes, “Throughout history, Muslim rulers and their courtiers have consumed alcohol, often in huge quantities and sometimes in public view; the examples of ordinary Muslims violating their religion’s ban on drinking are too numerous to count…The Islamic proscription of alcohol was a gradual, almost reluctant process, one that reveals itself as relative despite its apparent absoluteness, providing loopholes, allowing for subterfuge, and leaving open the chance of having one’s guilt absolved.”95 It is worth noting that the Islamic world has given us our word for “alcohol” (from Arabic al-kohl) and first accounts of alcoholic distillation, as well as some of our greatest wine poetry. The celebrated Hafez of Shiraz, writing in the fourteenth century, went so far as to declare wine drinking to be the very essence of being human: “Wine has flowed in my veins like blood / Learn to be dissolute; be kind—this is far better than / To be a beast that won’t drink wine and can’t become a man.”96 If a ban on alcohol were a cultural evolutionary killer app, you’d expect it to be more consistently enforced.

         Another teetotaling culture worth mentioning is the Church of the Latter-Day Saints, more colloquially known as the Mormons. Like Mohammed, Joseph Smith, the founder of Mormonism, came a bit late to the prohibitionist game. The Book of Mormon shares the generic Christian view of wine as a sacramental substance, and portrays at least mild intoxication as a genuine pleasure approved by God. The early Mormon church liberally employed wine at religious gatherings, even combining alcohol-driven feasting and dancing in the temple itself. It was not until Joseph Smith’s 1833 revelation, called the “Word of Wisdom,” that Mormons were told that God didn’t want them consuming alcohol, caffeinated beverages, or tobacco. Alcohol use was then suppressed, but only gradually; total abstinence did not become official church doctrine until 1951.97 It is fair to say, however, that the modern Mormon Church has taken up prohibition with impressive zeal.

         The Mormons, then, seem like a group that is serious about eliminating mind hijacking chemicals from our lives, which should in turn give it a massive advantage over other groups. And the Mormon faith is, in fact, quite a success story. Although in recent years its rate of growth has slowed somewhat, it continues to outpace global population increase, which is more than can be said for most religious faiths.

         The very zeal and comprehensiveness of the Mormon church’s war against psychoactives, however, should give us a clue about its actual function. The Mormon combination of the ban on Coca-Cola and coffee with its alcohol prohibition makes little sense if its main target is the cost of intoxication. Unlike alcohol and other intoxicating drugs, caffeine would seem to have only positive benefits for both individual faith and group success. Legend is that tea drinking arose among otherwise teetotaler Buddhist monks in Asia in order to help them maintain long periods of meditation, and without coffee and nicotine it is hard to say how many members of Alcoholics Anonymous would be able to make it through a meeting. Indeed, modern life would arguably grind to a sudden halt without cigarettes, coffee, and tea.

         As the historian of American religion Robert Fuller has argued, the Mormon ban on psychoactive chemicals seems less targeted at the specific problem of alcohol, and more “a strategy to emphasize difference from other existing religious groups.”98 Similar arguments have been advanced about Islamic abstinence, which may have originally functioned to distinguish the early Muslim world from the wine-drinking cultures of the Mediterranean and Near East that surrounded it.99 Prohibition is a dramatic cultural statement, serving as a powerful group marker and costly loyalty-inspiring display. In the case of the Mormon Church, this ability to distinguish themselves from others through abstinence has been combined with other creative and impressive practices, such as demanding a two-year mission from all male devotees and allowing the proxy baptism of long-dead ancestors. It is likely this package of cultural evolutionary innovations, rather than the ban on alcohol itself, that accounts for the relative success of the Mormon faith.

         To summarize, if intoxication had overall negative effects on cultural groups, we would expect anti-intoxicant norms to become universal, especially since cultural evolution moves much faster than genetic evolution. If alcohol bans are in the process of taking over the world, however, they are certainly taking their time about it. How do we explain the failure of prohibition in ancient China or the United States, or the continued existence of, say, France? Groups that have officially banned chemical intoxicants often wink at private use or look the other way when elites indulge in public. Many who are more serious about banning intoxication, such as Pentecostals or Sufis, replace the joys of drunkenness with some form of non-chemical ecstasy, such as speaking in tongues or ecstatic dance. This all suggests that intoxication is performing a crucial functional role in society. This would make it resistant to being eliminated by cultural fiat, and would create a vacuum that needs to be filled in the rare cases where it is genuinely taken out of the picture.

         Pickles for the Ancestors?

         Our earliest written records from ancient China, the so-called “oracle bones” dating back to the Shang Dynasty, provide us with insight into early Chinese ritual-religious life. Jiu (酒, “wine”)—a broad term referring to a millet-derived ale, but possibly also drinks involving wild grapes and other fruits—features prominently, holding pride of place in sacred ritual sacrifices. Indeed, the religious historian Poo Mu-chou observes that, although various foodstuffs were also burned and sacrificed to the gods and ancestors, wine was so central that its use was synonymous with the ceremony itself, and the character for ritual offering (dian, 奠) seems to portray a wine jar placed on a stand.100 One poem from the Book of Songs, perhaps the most ancient of our transmitted documents from China, purports to describe an ancient Zhou ritual held in celebration of an abundant harvest:

         
            We make wine and sweet liquor

            As offerings to the ancestral spirits of earth and grains

            Together with other sacrificial items,

            To bring down blessings broadly to all.101

         

         The focus of the ceremony is the “wine and sweet liquor,” which seem particularly beloved of the ancestral spirits. There are also other items being sacrificed, presumably various foodstuffs, but it’s hard to know: All we are told about is the booze, and then, you know, yada yada yada, some other stuff. This is typical of early China, where ritual celebrations and offerings to the spirits focus exclusively on the consumption and offering of alcoholic beverages.102

         Chinese culture is no outlier in this regard. Throughout history and across the world, alcohol and other intoxicants—kava, cannabis, magic mushrooms, hallucinogen-laced tobacco—tend to be the prime offering in sacrifices to the ancestors and gods, as well as the central focus of both everyday and formal communal rituals. The most dramatic artifacts in the graves of iron-age elites in Europe were enormous drinking vessels,103 and Egyptian ancestors demanded sacrifices of wine from their descendants. At Seder dinner, a cup of wine is left for Elijah; he’d presumably be disappointed to arrive and find only a dry piece of matzo at his seat. As Griffith Edwards, author of Alcohol: The World’s Favorite Drug, notes, social toasts are always made with alcoholic beverages, and seem to derive some of their power from their intoxicating essence. “With ‘To your health!’ we have the most everyday and pervasive example of a drinking ritual with a whiff of magic.” He further observes that “the necessity of alcohol for this ritual is a widespread and ancient assumption,” quoting the Victorian journalist and author Edward Spencer Mott: “Do we express our unfeigned joy and thankfulness for having a great and good Queen to reign over us by toasting her in flat soda water? Forbid the deed!”104

         This all should mystify us more than it does. Banquets and religious rituals centered on kimchee and yogurt would provide all of the proposed benefits of alcohol with none of the costs. Spirits should be perfectly happy with some nice, nutritious pickles instead of a poisonous, bitter beverage. Yet no culture on the planet offers pickles to the ancestors, and the world has yet to see the rise of a teetotaling, kimchee-based super civilization. This strongly suggests that there is something special about alcohol, and more to the function of intoxication, than we have realized.

         What might this function be? We cannot answer this question without understanding the problems for which intoxication represents a solution. Humans are the only animal that deliberately and methodically gets high. We are also very unusual in a variety of other ways. As we’ll see in the following chapter, those of us who live in agriculture-based civilizations are even stranger. In order to unravel the evolutionary mystery of our taste for intoxication, we need to get a sense of the unique challenges that confront humans—selfish apes who appear to behave, at least on the surface, like selfless social insects.
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