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			More Advance Praise for Meathooked

			“Meathooked is a fascinating, and often surprising, exploration of the human carnivore. At every step of the way, the story of meat eating is more interesting and more complicated than you’d expect. Zaraska provides convincing, and provocative, evidence that we eat meat today for reasons that few people would imagine. It has less to do with nutrition than with culture, marketing, taste and habit. This is a book that every meat eater should read.” 

			—Christopher Leonard, Fellow at the New America Foundation and author of The Meat Racket

			“We know producing and consuming it is terrible for us, the planet, and billions of farm animals, so what keeps people hooked on meat? Marta Zaraska’s fascinating Meathooked provides a lively, compelling look at the many reasons humans are addicted to animal protein. Whether you’re a vegan, a hardcore meat-lover, or somewhere in between, this book will help you better understand why you and your loved ones eat what you do.”

			—David Robinson Simon, author of Meatonomics: How the Rigged Economics of Meat and Dairy Make You Consume Too Much—and How to Eat Better, Live Longer, and Spend Smarter

			“Sometimes the secret is asking the right questions. By examining the positive and negative history of meat rather than vegetarianism, Marta Zaraska leads us to a thoughtful and broad array of issues. Meathooked is a book people need to read.” 
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			Introduction

			In the summer of 2009, my mother decided to go vegetarian. She had been living among vegetarians for years—both her husband (my stepfather) and his son (my stepbrother) eschew meat. Being a good Polish wife, she would cook them plant-based dinners every night and a separate one, containing meat, for herself. No one pressured her to change her diet, and she didn’t seem to mind the additional work. But in 2009 she stumbled upon an article on the health risks of eating meat. The data it quoted, which came from a study of over half a million people, was alarming: high intake of red meat increases a woman’s risk of premature death due to heart disease by 50 percent and due to cancer by 20 percent. That, my mother thought, was disturbing. She didn’t want to clog her arteries with LDL cholesterol (the bad one) and damage her cells with polycyclic aromatic hydrocarbons (carcinogenic substances that may form during the cooking of meat). She pledged to take better care of herself. She was done with meat, she told us.

			My mother’s resolve lasted about a fortnight. Then the juicy hams and the creamy pâtés crept back into her fridge. Since that summer she has tried giving up meat several times more, but it has never worked out. Her efforts invariably remind me of my husband’s never-ending quest to quit smoking. At some point, when I asked my mother what happened to her vegetarianism, she just shrugged. “I like meat, I eat it, end of story.”

			But for me, it was only a beginning. Several questions were starting to form in my head, questions about our relationship with meat: What is it about animal protein that makes us crave it? What makes it so hard to give up? And if consuming meat is truly unhealthy for us, why didn’t evolution turn us all into vegetarians in the first place?

			Two years later in early 2011, I was sitting in Eight Treasures restaurant in Singapore, overlooking the hustle and bustle of Chinatown. Through an open window the smells of incense and frangipani flowers drifted in from a nearby Buddhist temple. The world outside simmered with noise, yet the restaurant was peaceful. By then I’d been living in Singapore for over two months and was slowly getting accustomed to the culture. But in Eight Treasures I was in for another eye-opener. This was supposed to be a vegetarian restaurant, yet the menu featured exclusively meat dishes: mutton curry, suckling pig, Peking duck, even the notoriously environmentally unfriendly shark’s fin soup. Confused, I called the waiter. “Do you have any vegetarian dishes at all?” I asked. He looked at me as if I were not exactly sane. “These are all vegetarian dishes,” he said. Me: “You mean these pork ribs are not made of, well, pork?” The waiter: “Everything is fake meat only.”

			Ah. Here were the key words: fake meat. Soy- or gluten-based mixtures, sometimes flavored with petroleum derivatives. It didn’t sound very encouraging, but I took the plunge and ordered “pork” ribs. And they were delicious. They looked like meat; they had the texture of meat; they even tasted like meat. I’m still not 100 percent sure they weren’t actually made of meat. Perhaps the cooks at Eight Treasures just serve the vegetarians animal protein and fool them into believing it is soy. But what it really made me wonder was this: Why does such an oddity like fake meat exist at all? We don’t concoct fake nuts for those who are allergic, nor are there fake carrots for the strict Jains, who avoid root vegetables (they believe pulling them out of the ground is gross violence). So why bother with fake meat? Are we so addicted to animal protein that we’d rather eat a meat-substitute curry loaded with chemicals than just enjoy a simple dish of curried vegetables? What’s in the taste of meat or in its social and cultural appeal so that even lifelong vegetarians can’t completely give it up?

			Today, my mother still eats meat. She is even known to enjoy such Polish delicacies as kaszanka (a sausage made of pig’s blood and lungs) and wątróbka (seared cubes of chicken liver). I don’t hover over my mother’s plate with a scale and a calculator, but if she’s like an average Pole, she eats about 156 pounds of meat per year. Americans devour even more: 275 pounds a year, give or take. In the meantime, many scientific journals report on the detrimental health effects of eating meat. According to studies, high consumers of cured meats and red meat are at a 20 to 30 percent increased risk of colorectal cancer. High intake of red meat and processed poultry may raise the risk of diabetes in men by 43 percent and in women by 30 percent. In one widely cited study that followed over 120,000 people, researchers associated higher intake of red meat with an elevated risk of cardiovascular and cancer mortality and estimated that “9.3% of deaths in men and 7.6% in women in these cohorts could be prevented at the end of follow-up if all the individuals consumed fewer than 0.5 servings per day (approximately 42 g/d) of red meat.” Meanwhile, studies show that the vegetarian Seventh-day Adventists in California live on average 9.5 (men) and 6.1 (women) years longer than other Californians.

			Do reports like these deter us from eating meat? Not really. American meat consumption has been growing for decades. According to the US Department of Agriculture (USDA), in 2011 we ate an average of sixty-one pounds more of meat than we did in 1951—that’s about 122 average eight-ounce steaks a year more, despite all the accumulating warnings about cancer, diabetes, and heart disease and despite the fact that the first of these warnings came as early as the 1960s. And it’s not just the United States. Across the world, the appetite for animal protein is on the rise. The Organisation for Ecomomic Co-operation and Development (OECD) estimates that by 2020 the demand for meat in North America will increase by 8 percent (as compared to 2011), in Europe by 7 percent, and in Asia by a whopping 56 percent. In China, meat consumption has quadrupled since 1980. Studies on the deteriorating health of the Chinese caused by their growing meat consumption (among other causes) are mushrooming in scientific journals. But the black scenarios painted by scientists don’t seem to scare the Asians away from Kung Pao chicken and Mushu pork.

			This international love of animal protein is not only messing up our health, it’s also damaging the planet. The media have reported on this over and over: each burger contributes as much to global warming as driving an average American car for 320 miles. Producing one calorie from animal protein releases eleven times more carbon dioxide than producing one calorie from plants. Meat eating is responsible for up to 22 percent of all greenhouse gases—by comparison aviation contributes a mere 2 percent. That’s a huge deal. According to some new estimates, global warming may eventually cause sea levels to rise as much as sixteen to twenty-nine feet, flooding cities like New York and Shanghai by the end of this century. And so scientists and politicians (at least some of them) are trying to come up with solutions, thinking up new energy sources, deliberating how to encourage people to consume less, drive smaller cars, and so on. But there is one thing that, in theory, is very easy to do—much easier than, say, inventing solar-powered cars—and that would greatly reduce carbon emissions, slow global warming, and improve our chances of survival. That thing is to go vegetarian. And yet, we don’t want to give up meat, New York City be damned. 

			The meat puzzle has a moral dimension as well. According to a 2003 Gallup poll, 25 percent of Americans claim that animals deserve “the exact same rights as people to be free from harm and exploitation.” In one study, 81 percent of Ohioans said that the well-being of farm animals is just as important to them as the well-being of pets. Yet we do not spoil farm animals the way we spoil our pooches and kitties, nor do we guarantee them the same rights as we guarantee humans. Instead, we snip the beaks of caged chickens, without anesthesia, to prevent them from killing each other out of desperation. We cut the tails of pigs short (also without anesthesia) so that they don’t bite them off as they lose their minds. We crowd our egg-laying hens eleven to a cage, packed so tightly that they cannot move. As a result they sometimes get stuck between the bars and die of hunger and thirst. It’s not that we don’t feel empathy toward farm animals or like seeing them suffer. On some level, it does disturb us, and that’s precisely why we engage in elaborate mental exercises to avoid feeling guilty over all the harm these cows, pigs, and chickens are fated to suffer. We convince ourselves these animals are less smart than they really are. We disconnect the living creature from the food on our plates. Scientists call it “cognitive dissonance reducing techniques” and show that even attaching the label “meat” to a species means that we start treating it differently, with less respect.

			The harm to our health, our planet, and our conscience notwithstanding, the human race is no closer to letting go of meat. According to Gallup, in 1943 the number of Americans who didn’t eat meat was about 2 percent. By 2012 the number of people who consider themselves vegetarian had risen to 5 percent (again according to Gallup). But another survey showed that 60 percent of the Americans who are self-described “vegetarians” actually consume red meat, poultry, or fish at least occasionally, which roughly brings us back to 2.4 percent of committed vegetarians—about the same as in 1943.

			Myself, I’m one of the sloppy vegetarians. First of all, I eat fish. I do it mostly because I’m lazy. I live in France, a country of foie gras and horse steaks. And I’m not talking Paris. I’m talking small village in the middle of a vast forest—very vegetarian unfriendly. I enjoy dining with friends in restaurants, and if I were to stick to meat-free dishes, by now I would have consumed about half a thousand goat cheese salads. There is not much else on local menus that doesn’t contain animal flesh. And so I order poisson blanc au beurre à l’ail (white fish in butter and garlic sauce) or saumon aux herbes (salmon with herbs). But it’s not just the fish eating that I’m guilty of. Sometimes, if no one can see me—and this is really difficult to admit—I nibble on a slice of sausage or a strip of bacon. It doesn’t happen often—maybe once every six months or so. The taste usually disappoints me. I feel guilty over harming the poor cow, pig, or chicken and swear I’ll never do it again. And then, sure enough, I do it again. Just like my mother, I can’t seem to completely let go of meat either. There is something in it—in its cultural, historic, and social appeal, or maybe in its chemical composition—that keeps luring me back.

			There are many books on the shelves of American bookstores dealing with the unhealthiness of our addiction to meat and at least as many about the suffering of farm animals. I’ve read most of them, yet none answered the question that kept bothering me: Why do we eat meat at all? I wrote this book because I wanted to find out what meat offers people, such that despite its costs—the guilt, the damaged arteries, the polluted planet—we carry on eating it. It seems as if nature has played a trick on us and given us a craving for something that is basically bad for our well-being.

			So, what drives us to do it? My mother’s answer—“because I like it”—isn’t enough. It makes me think of a teenage girl who is dating an inappropriate boyfriend and tells her anxious parents she refuses to leave him because she “loves him.” At first glance, it seems like a good response. But she doesn’t love the boy “just because.” She loves this particular human male because his body gives off pheromones that attract her, because culturally she is predisposed to be drawn toward tall and muscular types, because she was raised by, say, a controlling mother and an insecure father, so she likes her boyfriends to be free-spirited. Likewise, we don’t eat meat “just because we like it.” There is much more to our meat hunger than that.

			This book is an investigation into why humans love eating meat. The story it tells begins 1.5 billion years ago in the temperate waters of Earth’s only ocean, when ancient bacteria got hooked on the “flesh” of others. Spanning millennia, it uncovers our planet’s first carnivores and their victims, the first-ever meat animals. It follows our hominin ancestors as they learned to eat meat and tracks down the benefits that they derived from becoming part-time carnivores: among them were a larger brain and advanced social structures. Some scientists would go so far as to say that meat eating has actually made us human. Not only did it help us migrate out of Africa but it was even behind our thinned hair and profuse sweating (relative to our cousins, the chimps).

			As we approach the modern era, this book turns to biochemistry. Is there something in meat’s chemical composition that keeps us hooked? Is it the 2-methyl-3-furanthiol or one of the other one thousand volatile compounds that together make up the specific, mouthwatering scent of cooked meat? Is it the umami taste (Japanese for “delicious”) that is found mostly in meat, mushrooms, and milk? Or is meat actually necessary for staying healthy? Despite the risks of cancer and heart disease, what if the human race would be even worse off without meat, a planet full of small, immune-deficient weaklings? Are some people, those with a gene mutation that makes them dislike the scent of androstenone (a mammalian pheromone), destined to be vegetarians, while others, those who are particularly sensitive to bitter compounds in fruits and vegetables, more likely to love meat? Is it the skillful marketing and lobbying of the powerful meat industry, with its $186 billion worth of annual sales in the US alone, that keep us hooked on animal protein against our best interests? Or maybe, just maybe, do we eat meat simply out of habit, because it got so engrained in our culture and history that we just cannot let go of it? After all, what would Thanksgiving look like without a turkey or a summer grill without a burger? Do we eat meat because over the centuries it has come to symbolize masculinity, power over the poor, power over nature, and power over other nations? Is our love of meat a kind of addiction—psychological, chemical, or maybe a little of both? And if it is, will we ever be able to break it? Is telling people to “cut down on meat” no different from telling a chain-smoker to go cold turkey?

			As this book reveals, there are many reasons why meat is so attractive to us. I call these reasons “hooks.” The hooks are linked to our genes, culture, history, the power of the meat industry, and the policies of our governments. I examine these hooks in detail, one by one, to discover the individual reasons for meat’s appeal—such as the importance of a particular polymorphism of serotonin receptor genes 5-HT that can affect how much beef you eat, or the role $2.7 billion in corn subsidies plays in boosting American appetites for meat. In each chapter of the book, I analyze the hooks, big and small. I conclude by showing the likely future of humanity’s relationship with meat: Are we ever going to cut down our meat consumption? What happens if we don’t? Are we going to soon be eating lab-grown steak chips, insect burgers, or plant-based chicken that we 3-D print in our own kitchens?

			Meathooked is not a book about the detrimental health effects of meat consumption, nor is it an essay on the suffering of farm animals. There are enough of those already. I may be a vegetarian, but I won’t tell you how much meat you should or shouldn’t eat. I’ll just give you the facts: what’s in the taste of meat that keeps us hooked, how our culture encourages meat eating, how deeply the need to consume animals is engraved in our genes. The rest is for you to decide.

			If you are an avid meat lover, this book will help you understand what drives your appetite and will make you aware of the ways meat eating influences who you are and how you behave. If you are one of the 39 percent of Americans who is trying to cut down on meat, this book can help you change your diet and show you the reasons why reducing meat consumption may be difficult and what you can do about it. Just as it may be hard to stop smoking if you don’t know why you got addicted in the first place, it may be hard to give up meat if you don’t know why you crave it. And for committed vegetarians and vegans, this book offers an insight into why the majority of humans don’t follow in your steps and so often react with anger if encouraged to do so. I’ve written this book hoping it will help you make conscious, informed decisions about your diet, instead of simply adhering to the eating scripts written for us by culture, habits, imperfect government dietary guidelines, or what your mother ate during pregnancy.

			But above all, this book will be a story—a story that I’m hoping will entertain you as it takes you through history and through space, from the depths of the Precambrian to the mid-twenty-first century, from steak houses in India and voodoo temples in Benin to the meat labs of Pennsylvania. It will be a story about humanity’s love affair with meat: how it started, why it continues going on so strong, and how it may end—if it ever will.

		

	
		
			1

			Enter Meat Eaters

			In a way, the history of life on Earth is a history of eating meat. It’s a story of cheating, of growing larger and larger, of trying to hide. It’s a story of an arms race between predators and their prey. This story begins about 1.5 billion years ago, in the temperate waters of Earth’s only ocean. There were no animals back then, no creatures with complicated body plans—no legs to walk on, no hearts to pump blood, no teeth to shear off meat. And there was no meat, either, not in the common sense of the word—the edible flesh of animals was still a long way off.

			All life on Earth was simple and single celled 1.5 billion years ago. Only two types of organisms probably existed: bacteria and archaea. The latter are bacteria-like creatures that are nowadays known for their ability to live in extreme environments, such as in deep-sea thermal vents where temperatures reach over 212 degrees Fahrenheit, in the supersaline waters of the Dead Sea, and even in petroleum deposits. For these ancient bacteria and archaea, the world might have resembled a garden of Eden, with no predators and no killing. They fed themselves on energy from the sun or from inorganic sources such as elemental sulphur or hydrogen. But the peace was soon about to end.

			According to Gáspár Jékely, a youngish researcher at the Max Planck Institute for Developmental Biology in Germany, the story of predators and carnivores on Earth began with cheating. Ancient bacteria were unable to eat one another, Jékely says. Bacteria don’t have mouths. To consume something, a bacterium has to engulf its prey with its entire single-cell body in an act known as phagocytosis. But the problem is that the cell of a bacterium has a rigid wall, a bit like bark on the trunk of a tree, which prevents it from opening up and swallowing the flesh of others. Bacteria can’t easily get rid of the wall, either. If they did, they would expose themselves to the forces of the outside world, which could mean death. And yet, at some point around 1.5 billion years ago, some of the ancient bacteria did begin to shed their cell walls and did start eating others. They could do it because they were cheaters.

			As Jékely told me, bacteria are social creatures. In the Garden of Eden, they lived communally, just as they often do nowadays, in foam-like, slimy biofilms that floated on water or covered the rocks on the bottom of the ocean. In such biofilms each bacterium has to secrete something for the common good. “It’s like a community building a house, where everybody is supposed to bring a brick,” Jékely said. But some cheat. “They just pretend to bring the brick, and yet still live in the house. They exploit the community.” In the safety of the biofilm, such cheating bacteria were able to get rid of their cell walls and become predators. Instead of synthesizing energy from the sun or from inorganic compounds, they would crawl up, amoeba-style, to other bacteria and swallow them whole. It made perfect sense. Eating others was an efficient way of getting nutrients.

			Of course, phagocytosis done by ancient bacteria was hardly like modern meat eating. These, though, were the first predators, organisms eating other organisms by killing them, and even some scientists call these earliest predators “carnivores,” as if what they were doing was indeed devouring meat. 

			These first acts of predation, many researchers agree, held great consequences for life on Earth. They were essential to the emergence of eukaryotes, organisms with complex cells containing organelles. After the predators started hunting down other bacteria, the engulfed prey would sometimes develop defense mechanisms to avoid being digested and would survive inside the predator. With time and generations, these fortified prey would evolve into organelles such as mitochondria—and eukaryotes emerged. All animals and all plants are eukaryotes.

			Once the ancient bacteria got hooked on the “meat” of others, it started a chain of events that led not only to the emergence of eukaryotes with their complex cells but also to many other vital transitions in evolution: going from unicellular to multicellular (it’s harder to get eaten if you have multiple cells instead of just one), from small to large, from soft bodied to hard shelled, from slow to fast. Without that first bacterium eating up another, there would have been no eukaryotes on Earth, no multicellular organisms, no animals, no meat eaters, and no meat.

			The game of life was changing. Soon enough, specialized predators would be hunting the muscled flesh of others, and meat eating as we know it today would be born.

			 

			In the warm oceans of late Precambrian Earth, some time around 550 million years ago, one of the first true carnivores began eating meat. We know of this carnivore’s existence because it left traces in the fossilized carcasses of animals called Cloudina. But this ancient predation couldn’t be further from the primal scene we might imagine of a shark-like predator in hot pursuit of a dolphin-like victim.

			Although we still don’t know the identity of this Precambrian carnivore, it almost certainly wouldn’t have done much damage to a modern human. It was probably rather small (about 0.02 inch long—like a short grain of rice), and instead of ripping its prey apart with a mouthful of sharp teeth, it bored holes into it. The prey wasn’t exactly fleeing in terror, either. Cloudina was an anemone—a coral-like animal—and formed shells that resembled towers made of shot glasses. It lived out its life attached to the bottom of the sea, which is where it met its fate, eaten by a creature that drilled holes as thin as an average human hair into its shells.

			This may not sound much like carnivorous behavior. Still, if we define a carnivore (after Encyclopedia Britannica) as an “animal whose diet consists of other animals,” then the predator of Cloudina most likely fits the bill. But was there even any actual meat to be eaten on a Cloudina? After all, an anemone doesn’t look much like a sirloin steak. Although the word meat is usually understood to mean the edible parts of an animal, the most important component of meat is skeletal muscle—muscles that we can contract voluntarily, as opposed to heart muscle and the smooth muscles that make up blood vessels, the bladder, or the uterus. Did Cloudina have skeletal muscles, a real meat to be eaten? Quite likely, yes. Scientists believe that skeletal muscle has been around for at least six hundred million years. Jellyfish-like animals, of which Cloudina was most likely one, were the first to evolve skeletal muscles—and so they were the first meat animals on Earth. Of course, how that meat would have tasted remains a mystery, but it would have probably been a bit similar to modern anemones, which are eaten in Chinese and Spanish cuisines and which, according to one present-day food blogger, taste like “a hybrid of pork and veggies with a fishy aftertaste.”

			Odds are that the mysterious, hole-drilling predator of Cloudina wasn’t even the first meat eater on Earth. But it was the first meat eater whose traces we have found so far, even though we still have no idea what it might have looked like.

			The first carnivores that we can actually identify appear later. One of those earliest meat eaters still exists today and is known as the penis worm. Disturbing as the name may seem, if you search the web for images of these animals, it becomes obvious they were named for their looks: they were long, sausage-like, pale pink, and considerably thicker on one end. Yet penis worms weren’t fierce, Jurassic-like predators, either (an image that would have been even more disturbing). They resembled tubes through which food passed, and they fed on almost anything in their path, including shrimp-like arthropods, cone-shaped hyolithids, and trilobites—basically, meat, in all of its early forms.

			With the appearance of another strange new carnivore, the story of meat eating becomes a bit more gripping than drilling holes in shells or sifting through ocean sediments. The squid-like Nectocaris, although as bizarre in its looks as the penis worm, was probably a far more skilled carnivore. It had two tentacles, effective for manipulating prey, a conveyor-belt-like tongue with teeth on the surface, eyes on long stalks, and a weird-looking funnel, used to squirt itself around. No longer than six inches, Nectocaris may be a rather small predator by today’s standards, but it was quite big for the early Cambrian. What did it hunt? Nectocaris squirted itself after little shrimp-like animals, mollusks, worms, and maybe a jellyfish here and there. Fierce? Dangerous? If you are a small Cambrian mollusk, then certainly yes.

			As time passed, meat-eating predators got bigger. By the mid-Cambrian, about five hundred million years ago, Anomalocaris entered the scene. It was truly large and fierce: three feet long, its body was streamlined for fast movement, complete with stalked eyes for clear vision and a round mouth full of sharp, teeth-like plates. It was the largest meat eater of the Cambrian and the first known apex predator, a carnivore that sits at the top of its food chain. In its time, Anomalocaris was the king of meat eaters.

			An evolutionary arms race had begun. Once predators like Anomalocaris and Nectocaris (and yes, the penis worms, too) got hooked on meat, the battle between predator and prey became one of the driving forces for evolution, leading to the Cambrian period’s explosion of biodiversity.

			It worked like this: a big, hard-bodied animal is better off than a small, soft-bodied animal, which is more easily snapped up by a passing meat eater. It’s a good idea for prey to grow larger so that a predator won’t be able to swallow it. On top of that, a nice hard shell offers protection, too. Once prey animals hid themselves in shells, the predators had to find ways to get to them anyway. They drilled holes; they grew teeth-like plates and sharp, conveyor-belt tongues. As their prey increased in size, so did the predators. First a few inch-long penis worms appeared, then six-inch Nectocaris, then over three-foot-long Anomalocaris, and, down the evolutionary road, the enormous meat-eating dinosaurs, some of which were as long as eight male lions put in a row. The whole animal kingdom started to bulk up, to invent new ways of eating and of avoiding being eaten.

			There are other factors behind the world’s growing appetite for meat and the proliferation of species that followed. Some scientists believe that the boom of carnivory that started in the Cambrian couldn’t have happened if the oxygen levels on Earth, and especially in Earth’s oceans, remained low. In the period preceding the Cambrian, the oxygen levels in the atmosphere were only about 15 percent of what we have now, which means that if you time-traveled back to 650 million years ago, you would have suffocated within minutes. To truly blossom, carnivores need oxygen. Chasing prey is energetically costly, as is digesting big chunks of meat. Even today, there are relatively few meat eaters in the oxygen-poor waters of the oceans. According to one hypothesis, once the climate got warmer and the glaciers that had enveloped Earth before 650 million years ago started to melt, large amounts of nutrients were released into the oceans, which increased the population of tiny algae, which in turn produced more oxygen. This would have given the meat eaters the necessary boost to proliferate, speeding up the arms race. If Earth hadn’t become well endowed with oxygen, it seems, it wouldn’t have become the planet of meat eaters it is now.

			 

			The next chapter of the story of carnivory on Earth—and the tale of how humans became such avid meat eaters—begins sixty-five million years ago. The dinosaurs have just gone extinct, together with over half of Earth’s species. In rain forests that carpet vast areas of the planet, among soaring trees ribboned with vines, the next line of our ancestors has just evolved. It’s the first primate ever known—Purgatorius. It doesn’t look much like you or me, or even like a chimp. It resembles a cross between a mouse and a squirrel. And if it were still alive today, it would likely pass for a cute pet.

			Purgatorius was an accomplished tree climber—and a vegan. It gave up the insect-based diet of its ancestors in favor of newly abundant fruits and flowers, carving for itself a comfortable niche high in the branches. For tens of millions of years, the descendants of Purgatorius, some of which would later evolve into us, were committed to their plant-based diets. From small monkeys to gorilla-size apes, they survived mostly on tropical fruits—spicing their meals with occasional worms, often by accident. About fifteen million years ago, they diversified a bit, adding hard seeds and nuts to their diets, but stayed true to their vegan roots.

			Then, around six million years ago, Sahelanthropus tchadensis entered the African primate scene. With the advent of Sahelanthropus, our lineage likely split from that of our closest cousins, the chimps and bonobos. In the language of paleoanthropology, the word hominin stands for modern humans and all the extinct species closely related to us—and Sahelanthropus was the first. A short, flat-faced, small-brained creature, it most likely walked upright on two legs. It had smaller canine teeth than its ancestors and thicker tooth enamel, which suggests that its diet required more chewing and grinding than Purgatorius-like meals of fruits and flowers.

			Nevertheless, meat eating still hadn’t caught on among our ancestors. Sahelanthropus probably ate tough, fibrous plants supplemented with seeds and nuts. The several species of Australopithecus that lived between four and three million years ago in woodlands, riverine forests, and on seasonal floodplains of Africa weren’t hooked on meat, either.  Their dental microwear—the pattern of microscopic pits and scratches left on the surface of their teeth by the foods they ate—suggests a diet similar to that of modern chimps: some leaves and shoots, lots of fruits, flowers, a few insects here and there, and even tree bark. Did australopiths ever eat meat? It’s possible. Just as modern chimps occasionally hunt colobus monkeys, our ancestors may have occasionally dined on the raw meat of small monkeys, too. Yet the guts of early hominins wouldn’t have allowed them to have a meat-heavy diet, like the one Americans eat today. Their  guts were characteristic of fruit-and-leaf eaters, with a big caecum—a bacteria-brimming pouch at the beginning of the large intestine. If an australopith gorged himself on meat—say, ate a few zebra steaks tartare in one sitting—he likely would have suffered twisting of the colon, with piercing stomach pains, nausea, and bloating, possibly resulting in death. And yet in spite of these dangers, by 2.5 million years ago, our ancestors had become meat eaters.

			It seems that our bodies had to adjust gradually—first getting hooked on seeds and nuts. Seeds and nuts are rich in fats but poor in fiber. If our ancestors ate a lot of them, such a diet would have encouraged the growth of the small intestine (where the digestion of lipids takes place) and the shrinking of the caecum (where fibers are digested). This would have made our guts better for processing meat. What’s more, a diet of seeds and nuts could have prepared our ancestors for a carnivorous lifestyle in another way, too: it could have given them the tools for carving carcasses. Some researchers suggest that the simple stone tools used for pounding seeds and nuts could have easily been reassigned to cracking animal bones and cutting off chunks of flesh. And so, by 2.5 million years ago, our ancestors were ready for meat: they had the tools to get it and the bodies to digest it. But being capable is one thing; having the will and skill to go out and get meat is quite another.

			So why would our ancestors have made such a shift? What inspired them to look at antelopes and hippos as potential dinners? The answer, or at least a part of it, may lie in a change of climate approximately 2.5 million years ago. As the rains became less abundant, so did the fruits, leaves, and flowers that our ancestors relied on. Much of the rain forest turned into sparsely wooded grasslands with few high-quality plants to eat but with more and more grazing animals. During the long, dry spell from January through April, our ancestors would have had problems getting enough food, and to find their usual fare, they would have had to expend more time and calories. Early hominins were at an evolutionary crossroads. Some, like the so-called robust australopiths, chose to eat large quantities of lower-quality plants; others, like early Homo, went for meat. The robust australopiths ended up extinct, but early Homo survived to evolve into modern humans.

			Interestingly, while the ancestors of humans chose to profit from the new wealth of savanna herbivores and their flesh, the ancestors of chimps and gorillas never did. One of the reasons might have been their inability to walk on two legs. Searching for meat is costly, requiring more long-distance walking—and, in turn, more energy—than eating grass or fruit. Moving on two legs is more energy efficient than chimp- or gorilla-style knuckle walking, and longer legs better dissipate temperature, which prevents overheating and boosts endurance. It seems that if Sahelanthropus or its ancestors didn’t stand up straight (or at least straight-ish) six million years ago, a few million years down the road early Homo wouldn’t have been so well equipped to search for meat and might not have developed a taste for animal flesh—and there might not now be steaks or burgers on the dinner tables of today.

			Still unanswered, however, is the question of what actually happened: Why was it that one day our ancestors were passing the animals grazing the savanna without a second thought, and the next day they saw them as food? Maybe a few of our ancestors were walking among acacia trees and saw a saber-toothed cat feed on a gazelle. Maybe they stumbled upon a dead zebra, with its guts spilling out and meat exposed, and thought, hey, why not give it a try? Even dedicated herbivores such as deer or cows will sometimes try meat if they chance upon it. There are records of cows devouring live chicks and munching dead rabbits, of deer eating birds, and of the duiker, a tiny African antelope, hunting frogs. (If you want to see a few of these carnivorous herbivores caught on camera, check out YouTube.) So it comes hardly as a surprise that our ancestors, who might have already been supplementing their diets with the meat of an occasional small monkey, saw the new abundance of savanna grazers as a way to get a few additional calories. The hominins were already omnivorous and opportunistic. If something was edible and it was there, they ate it. By 2.6 million years ago, there was a lot of meat around. Just as Purgatorius took advantage of the climate change and a new wealth of fruits, their descendants, early Homo, successfully adapted their diets to the changes in their environment. But this time it meant going after meat.

			 

			There are bones all around me: elephant bones, jaws of saber-toothed cats, a few skulls of extinct hyenas, even hominin skulls. I’m standing in the lab of Briana Pobiner at the Smithsonian National Museum of Natural History in Washington, DC. Pobiner studies bones, which she either digs out of archaeological sites in Africa or steals from lions, to understand how and when our ancestors started to eat meat.

			As we talk, Pobiner opens a drawer and pulls out a rib of an elephant, a million years old and scarred with cut marks by one of our stone-tool-wielding ancestors. Tracing her finger along a groove, she explains that human-made cut marks differ from the marks left by the teeth of a lion or by water dragging the bones across rocks. “Cut marks are V shaped, more linear in comparison to carnivore tooth marks and deeper than sedimentary abrasions,” she says, and then shrugs. “This one is pretty obvious, but sometimes it’s rather hard to tell.”

			For modern scientists, cut marks are important because they are the earliest hard evidence of our meat eating. Yet for our ancestors, cut marks were just mistakes. Instead of smoothly slicing meat, some prehistoric butcher cut the bone with his stone tool, leaving a mark. Today, by studying these cut marks, researchers like Pobiner can tell what our ancestors ate, whether they hunted or scavenged, which parts of an animal they usually consumed, and whether the butchers were skilled professionals or amateurs. It’s a whole story written in a Braille-like language.

			The oldest undisputed record of cut marks tells us that humans started to butcher savanna animals 2.6 to 2.5 million years ago. Someone back then in what is now Ethiopia filleted a Hipparion, an extinct three-toed species of horse, and cut out the tongue of a medium-sized antelope. We have no idea, though, if this was just an occasional foray into carnivory, a once-in-a-lifetime event, or if the butchers were eating meat on a regular basis. But by two million years ago, meat appears to have entered the diets of our ancestors for good. Pobiner and her colleagues have recently found evidence of what she calls “persistent carnivory” in Kenya. “These early humans came back to the same place, over and over, to butcher and eat animals,” she tells me.

			Our ancestors weren’t particularly picky eaters. They ate their way through the kingdom of savanna grazers: they butchered warthogs, small gazelles, rhinos, giraffes, waterbucks, elephants, and a few extinct species, too. One such prey, Hippopotamus gorgops, was a larger cousin of living hippos, with rather bizarre-looking eyes perched on long stalks. Another, Deinotherium (Greek, meaning “terrible beast”), resembled a cross between a giant elephant and an anteater. Some of the butchered animals were truly impressive in size, weighing up to 5,500 pounds. Some were much, much smaller (think hedgehogs). In the minds of our ancestors, almost any animal was meat—even fellow hominins: a few hominin bones scarred with cut marks have been identified as proof of cannibalism.

			The big question scientists continue to argue about is how much of the meat that our ancestors ate about 1.8 to 1.5 million years ago was scavenged and how much of it was actually hunted. To find some answers, scientists study not only the pattern of the cut marks but also the behavior of modern carnivores. In Pobiner’s case, this means driving around the East African savanna in a Toyota Land Cruiser with an armed guard, seeking out recent kills made by lions and leopards. Once a predator is done eating, Pobiner hauls the leftover, bloody carcass of a zebra or an antelope into the trunk of her car (she has to take out the backseats to make room for the dead animals). Later, back at the camp, her assistant boils the carcass to clean the bones so that Pobiner can study the tooth marks and the damage that the carnivores have inflicted. Pobiner also weighs the meat to calculate how much is left over. “The lions leave lots of meat,” she tells me, stretching the o’s in lots. That’s an important finding because it means a feast of animal flesh didn’t necessarily require our ancestors to go hunting—stealing the kills of big carnivores would have worked just fine. 

			And at the start of our ancestors’ serious meat eating, that’s probably what they did. They could have found a carcass of a giraffe abandoned by a lion but not yet discovered by hyenas or vultures or, more likely, a carcass of an antelope pulled up a tree by a leopard (leopards hide their untouched kills in trees for a later meal). Since our ancestors could still climb pretty well at this point, they had an obvious advantage over other scavengers. On the ground, they would have to compete for meat with a multitude of other hungry creatures: jackals, hunting dogs, lions, hyenas. But even if they weren’t lucky enough to arrive before other scavengers did, there was still a good chance for leftover brains and bone marrow. Although brains and bone marrow may not sound particularly appetizing to modern humans, Westerners in particular, our ancestors would have considered them a lucky find because they are fatty and loaded with calories. Marrow from a tiny, thirty-pound gazelle would have provided about five hundred calories—as much as a large serving of french fries at McDonald’s. A scavenged wildebeest would have meant six times that.

			Although we might have started as regular scavengers (what scientists call “passive” scavengers), who grabbed whatever flesh they stumbled upon, most likely quite early on hominins became “power” or “confrontational” scavengers and stole the kills right from underneath the noses of hungry lions, leopards, and saber-toothed cats. The pattern of cut marks on some of the ancient butchered bones suggests that once in a while early Homo ate those parts of prey that carnivores prefer as their first bites. The cats had little chance to munch on whatever they had just hunted, because coordinated groups of our ancestors chased them off and won the dinner. The hominins would then drag the meat to their day camp for butchering and sharing. They would start with the parts they liked best: fleshy limbs and fatty tongues. But to do the butchering, they needed tools: sharp flakes to scrape the meat off the bones, bigger stones to hammer them open to extract the marrow. Without stone tools, our ancestors couldn’t have become full-time meat eaters. They just didn’t have the bodies of carnivores.

			One claim in particular gets repeated over and over on forums and blogs: we have pointy canine teeth, which means we are “designed” to eat animal flesh. Yet that is simply not true. Yes, we do have canine teeth, but that’s not proof that we are made for meat-based diets. Canine teeth are just one of the basic kinds of teeth of mammals. Most mammals have them, including such plant chewers as deer and horses. The water deer, native to China and Korea, have large, sharp canines, over two inches long, and so formidable that they look like they might belong to a saber-toothed cat. 

			Besides, human canines are not exactly sharp and pointy, as some bloggers and forum writers claim. In fact, they are relatively small and stubby. Even though canine teeth in apes (including humans) are indeed used for slicing and shearing food, their size and shape don’t have much to do with diet: they have much more to do with sex and fighting. Take gorillas. They eat primarily leaves and fruits but have dagger-like canines—especially the males. They don’t need these canines to tear apart flesh; they need them as weapons against other gorillas, particularly when battling over who gets the females. Fighting with members of their own species is also why the water deer have such weirdly big canines. Most likely the canine teeth of our ancestors shrank in size (which allowed space for bigger molars—better for chewing tough plants) because they didn’t fight as much among themselves as other apes did and because they were much more monogamous. Also, development of weapons enabled our ancestors to forgo big canines. They no longer needed to bite each other; they could pierce each other with spears instead. This gradual scaling down of hominin canines has been happening for at least six million years. Our early ancestor Sahelanthropus already had reduced canine teeth. These smaller canines are actually considered to be one of the main features distinguishing our ancestors from other apes. Rather than proof of some inherent carnivorous nature, our canine teeth are a sign that, for better or for worse, we should stick with the same mate. 

			The true meat-eating teeth are not the canines but the carnassials. If those sound unfamiliar, it’s because we humans don’t have them. Cats, dogs, and even skunks have carnassials. If you manage to open the muzzle of a friendly Fido, you will see them at the back of the jaw: they are blade-like and sharp and perfect for slicing meat. Carnassials are the key characteristic of members of the order Carnivora, which includes primarily predatory mammals, such as lions, tigers, seals, raccoons, and domestic cats.

			What we humans also don’t have are the jaws of carnivores. Watch any savanna-based nature documentary, and you’ll likely see a lion roar. These cats can really open their jaws wide. Hominin yawns, both those of modern humans and our ancestors, don’t even come close. We also lack the impressive temporalis muscles of lions (that’s the muscle that will hurt if you chew gum too long). All this means that we not only can’t kill prey with our mouths, carnivore-style, but we also have trouble eating raw, unprocessed meat.

			If you are a hominin, whether an early Homo or a modern human, and you find a dead, untouched zebra on a savanna, unless you have some sharp tools with you, you have a problem. All that zebra meat is hidden inside a thick wrapping—skin—that your teeth are completely unable to break. Just imagine taking a bite of a living cow. Although our ancestors had bigger teeth than we do, their teeth weren’t much better when it came to chewing through fur and skin. You can rip apart a small monkey with your hands, chimp-style, but to get to the meat of a dead giraffe, you would need the help of true carnivores. You would need to wait, as vultures do, until other, better-equipped animals tore through the skin of your dead zebra, exposing the meat. Or you could simply wait a bit longer. With time, the carcass would rot, and the skin would become easier to break. But even if you did manage to get a chunk of zebra in your mouth, your blunt teeth would likely be unable to reduce the meat into pieces small enough to swallow. Before the invention of stone tools circa 2.6 million years ago, early humans were simply unable to hunt big game. Their bodies were just not equipped for that.

			But thanks to tools, our ancestors likely became quite skilled at hunting small gazelles as recently as 1.8 million years ago. Although scientists have yet to find the weapons used to hunt them, the mere presence of the bones of such animals (bearing cut marks suggesting they had tons of meat on them) likely means that they were hunted, not scavenged. Since lions and hyenas can devour a tiny gazelle in minutes, hominins would not have had enough time to steal the kill.

			How did we hunt? If the prey was truly small, we could have done it with our bare hands. The famed British-Kenyan paleoanthropologist Louis Leakey, who in the early twentieth century excavated Tanzania’s Olduvai Gorge, was proud of his ability to catch small hares and antelopes by hand and reasoned that if he could do it, our ancestors probably could, too. Another possible scenario involves acacia trees. Acacias are widespread on the African savanna and have branches spikier than barbed wire. Their thorns are the reason why locals surround their livestock with acacia branches for nightly protection against predators. They are also the reason why one-eyed giraffes are not uncommon: they feed on acacia leaves, and accidents happen. At first, our ancestors could have used acacia branches as a power-scavenging tool to scare away lions or cheetahs from their kills. From there, it’s not a long way from waving a thorny branch in front of a carnivore’s nose to stabbing an antelope with a branch that has been sharpened at one end. Once early Homo had stone tools, they could have used them to make the tips of their acacia branches more pointy and deadly. You don’t need a particularly big brain to come up with such an idea. Chimps did, after all. In the jungles of Senegal, groups of chimpanzees use their teeth to sharpen sticks into spears, which they then use to stab bush babies—tiny primates as cute as their name suggests.

			Once hominins controlled fire, they could have used it to further harden the tips of their spears. Shoving a stick into a campfire makes it much more resistant—and much more lethal. But it probably took our ancestors quite a long time before they invented the stone tips that would make their spears even more efficient. The earliest evidence of such weapons comes from a site in South Africa, five hundred thousand years old. Thus it seems that we hunted for over a million years with little more than sharp sticks. This seems almost impossible, considering we are not particularly big animals (and our ancestors were even smaller), we don’t have claws, and we’re not very fast. So how were we able to kill prey in the years before stone-tipped spears? The first reason, and the most obvious, was that we were social creatures who hunted cooperatively. The second was our ability to climb trees.

			Imagine a warm, sunny day on an East African savanna a million and a half years ago. But don’t think of the Serengeti—imagine a landscape much more wooded. Numerous trees and shrubs dot the landscape, providing shade, food, and places to hide. Among the trees, a gazelle is slowly munching on the grass, unaware that high among the branches a group of hominins is waiting, preparing to strike. The gazelle moves closer and closer. Suddenly, the apes cast their spears. A few of the pointy sticks pierce the prey’s body. The animal falls, and gazelle is on the menu.

			With time, hunting became part of life for early humans. We “invented” sticks, then discovered how to sharpen them and harden them in fire and how to add stone tips. A spear found between the ribs of an elephant in Germany dating to about 400,000 or 300,000 years ago (yes, there were elephants in Germany back then) proves that by that time our ancestors were skilled crafters of javelins—light spears designed for efficient throwing. Over 7.8 feet long and made of the hardest part of yew wood, from near the base of the tree, they were shaped so that the maximum thickness and weight were about a third of the way from the tip, which allowed for the easiest throwing. Our ancestors had learned the art of killing large animals at a distance.

			Yet, as many researchers point out, we should not overromanticize hunting. Modern cultural mores cause us to look at hunting as something noble and evolved, while shrugging off scavenging as dirty, easy, and almost indecent. So it is that we tend to think of lions as the kings of the jungle—they are the hunters after all—and of scavenging hyenas as lowly and cowardly. But there is no reason to assume that scavenging is somehow a lesser way to obtain meat. Lions scavenge frequently—in the Serengeti more than 40 percent of their diet is stolen from other hunters. And hyenas hunt more often than they scavenge. Scavenging is both difficult and dangerous. To be a good scavenger, you need to watch out for signs of a kill, you need to arrive at the site before your competitors do, and you may even need to fight off the hunter or other scavengers. Thinking of hunting as a superior, more virtuous way of obtaining meat is just our present-day bias.

			Even if early on we were “only” scavengers, 2.5 million years ago we were definitely already meat eaters. We got hooked on meat because of climate change and because our usual fare became harder to find. Simply put, we went for meat because it was there. Just as it had been for the cheating bacteria in the Garden of Eden, swallowing others was a more efficient way to get nutrients, and scavenging dead antelopes helped our Paleolithic ancestors fend off hunger in times of scarcity.

			Meat had entered the hominin diet for good—and this sea change would have immense consequences. Once early Homo started to hunt, a chain of events was set in motion that led to profound changes in our bodies, in our societies, and in our lifestyles. From the earliest days, meat was not just about nutrition. It was about politics and sex, too.

		

	
		
			2

			Big Brains, Small Guts, and the Politics of Meat

			If you search the Internet for images of “Paleolithic hunting,” your computer likely won’t show you early Homo chasing hedgehogs. Instead, you will mostly find pictures of mammoths, some elephants, and a few giant rhinos. We seem to have this romantic image of our ancestors taking down only the fiercest and largest of beasts. Does this mean that big game was the best source of nutrition for Homo erectus or, later, for Homo sapiens and the Neanderthals? Not really. Man’s love affair with meat, it appears, was as much about politics and sex as it was about nutrition—if not mostly about politics and sex. Take the story of mammoths, for example.
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