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INTRODUCTION

As an unabashed lover of science, my goal in writing this book of essays is to demystify inaccessible, remote topics; stimulate your curiosity; and encourage you to marvel at the amazing world around and within us.


We’re a novelty-seeking species, primed to ask questions when looking up at the stars on a clear night or tasting a new fruit for the first time. What is this? How did it come to happen? Why is it the way it is? Science helps us answer such questions, but it’s not just a fact-spewing machine; it offers us much more. It helps us frame and reframe our sense of ourselves and of our species and, through our heightened understanding, make better decisions. Best of all, it arouses our natural sense of wonder.


Each of these essays tackles and clarifies a different aspect of science in our complex world, whether the topic is Mastodons in Greenland, Vlad the Impaler, Roman dildos, crystal sets, or Ötzi the Iceman. And as I’ve tried to convey, science can be funny too.


Because of my very hierarchical, top-down education, it wasn’t until I was an adult that I came to appreciate science, and I know from firsthand experience that a little goes a long way. This is why most articles are 5- to 10-minute reads—perfect for reading on a commute, waiting your turn at the DMV, or in the bathroom. And because pictures can explain better than text, most essays are illustrated.


I hope you’ll be informed and entertained by the myriad scientific curiosities here. Enjoy!


Barry Evans


Eureka, California


barryevans9@yahoo.com


March 2026







1
A IS FOR AMAZON

Not all the sistahs picked berries


Their marriage law lays it down, that no girl shall wed until she has killed a man in battle.

—HERODOTUS, CA. 600 BC, WRITING ABOUT THE SAUROMATAE, MYTHICAL DESCENDANTS OF AMAZONS



The world has known plenty of powerful female leaders, from Queen Dido (Carthage), Cleopatra (Egypt), Boadicea (of the Iceni, the British tribe that nearly defeated the Roman invaders), Elizabeth I (England), Catherine the Great (Russia), Angela Merkel (Germany), Claudia Sheinbaum (Mexico), and many others. Yet in the United States, the idea of women leaders—whether in politics or in business—is still seen as revolutionary! Such patriarchal thinking goes back to the old, stubbornly ingrained attitude of (white male) anthropologists of the recent past who presented ancient tribal societies as a dichotomy: male hunters and female gatherers. Read, tough dudes and wimpy women. While there is some contemporary truth in this—the roles of modern-day hunter-gatherer people like Tanzania’s Hadza and southern Africa’s San are firmly gender defined—the past few decades have unearthed plenty of counterexamples.

For instance, in 2018, anthropologists from the University of California, Davis, discovered the skeleton of a woman who was buried with her full kit of hunting tools, including dozens of projectile points, at a site in the Peruvian Andes known as Wilamaya Patjxa. (The hunter’s sex was determined by a relatively new technique in which tooth enamel can be shown to come from a male or a female by analyzing a protein called amelogenin.)


[image: fig_3_1.jpg]
Imaginary scene high in the Andes 9,000 years ago. MATTHEW VERDOLIVO/UC DAVIS IET ACADEMIC TECHNOLOGY SERVICES, USED WITH PERMISSION



The fact that there were women hunters in that society is no big deal, according to archaeologist Bonnie Pitblado from the University of Oklahoma: “Living high up in the Andes at 13,000 feet, if you can do that, surely you can bring down a deer.” The discovery led archaeologists to recheck some 400 burials in the Americas dated to be more than 8,000 years old. Of the 27 skeletons found buried with big-game hunting tools, 11 were female, leading to the statistical conclusion that up to half the hunters of that time may have been female.

Back in the Old World, in the early 1990s, a joint team of U.S. and Russian archaeologists was investigating Indo-European–speaking herders, so-called Scythian-Sarmatians, who lived on the steppes of the southern Urals some 2,300 years ago. While excavating kurgans (tumulus burial mounds), they found the remains of several females who had been buried with their weaponry: swords, daggers, and—in one case—a quiver holding 40 bronze-tipped arrows. From her bowed leg bones, this owner seems to have spent much of her life on horseback.

Another Old World site, on an island west of Stockholm, Sweden, yielded the 1,000-year-old skeleton of a Viking along with a sword, an axe, a spear, arrows, a battle knife, and two shields when it was excavated in 1889. Long thought to be remains of a male, bone and DNA analyses recently showed that the “Birka Viking warrior” was female.

Okay, this doesn’t automatically prove that there were legions of female fighters in what’s known to have been a thoroughly patriarchal Viking society, and there’s plenty of controversy about what this finding means. As New York Times contributor Annalee Newitz pointed out, “One female warrior does not mean that many women were leaders, just as the reign of Queen Elizabeth I was not part of a larger feminist movement.” Still, increasingly, archaeologists and anthropologists are finding evidence for a more nuanced view of ancient gender roles than previously thought and that hunting and fighting weren’t confined to men.


AMAZONS

Any discussion of female warriors has to reference Amazons. Herodotus, the so-called Father of History, had much to say about them. According to him, the legend is that Amazons were a race of women warriors who nearly bested Greek soldiers while trying to free one of their own during the Attic War.

He claimed that the Amazonian capital Themiscyra was located in present-day northern Turkey near the shore of the Black Sea. Brooking no male presence, the women took care of procreation in an annual get-together with the tribe who lived on the other side of the mountain, the Gargareans. Baby girls were brought up to become Amazon warriors, while baby boys were sent back to their fathers. When they weren’t reproducing, according to Herodotus, the Amazons spent their days either pillaging their neighbors or founding new cities, including Ephesus and Smyrna.

As background, Herodotus was elaborating on Homer’s earlier tale of the Trojan War, the Iliad, which had its oral origins in the Late Bronze Age (ca. 1200 BC). Homer’s Amazons were the “equal of men” (antianeira), and he began a literary tradition of the women allying themselves with the (losing) Trojan side. A later Greek myth has the hero Hercules stealing Amazon queen Hippolyta’s magic girdle as his ninth “labor,” while in another version, Hercules abducts the queen, giving her to Theseus, the Greek hero who supposedly founded Athens.


[image: fig_5_1.jpg]
Section of the “Amazons versus Greeks” marble frieze that once decorated the Mausoleum of Halikarnassos (modern Bodrum, Turkey), sculpted about 350 BC. All the Amazons are depicted with both breasts intact. The frieze is now in the British Museum next to statues of the guy for whom the mausoleum was built (and from whom we get the word), Satrap (King) Mausolus of Caria and his wife. AUTHOR



What could have inspired these legends about warrior women who could inspire fear and awe in the male-dominated Athenian polis? One theory links the legendary Amazons with those real Scythian-Sarmatian women warriors mentioned earlier.

A classical scholar writing in the nineteenth century, Johann Bachofen, went so far as to propose that human societies began as matriarchies, only switching to patriarchies with the rise of agriculture. The story goes that composer Richard Wagner was a fan of Bachofen: in his Ring Cycle, Brünnhilde and her Valkyries were the Nordic equivalent of Sythian Amazons.

The very name “Amazon” is also controversial. The ancient Greeks had a folk etymology that the word means “without breast” (a-mazos), in line with a tradition that the Amazons cut, or cauterized, their right breasts in order to better wield a sword or draw a bow. There are other, more convincing etymologies (for example, ama-zoonais = “with girdles”). The fact is that Amazons are always shown in their many Greek representations with both breasts intact. While there’s uncertainty about the word’s origin, we do know that the Amazon River in South America was named by the Spanish explorer Francisco de Orellana, who encountered—and fought—a tribe of warlike women on a tributary of the river in 1542.

Stories of kickass women live on today in comics and movies: Wonder Woman, Lara Croft, Xena, Buffy Summers, and the baddest of them all, Uma Thurman’s character in Tarantino’s Kill Bill. Now there’s an Amazon for our times.









2
THE COOKING APE

How fire made us human

Ape. That’s what you’d have thought if you met one of our ancestors 2 million years ago: short stature, low brow, massive jaw with a mouth housing huge teeth, small brain, flared ribs enclosing a big belly, slouching gait, and tree-climbing anatomy—all the hallmarks of a bipedal ape. Fast-forward to 1.7 million years ago, put your great-great-great-grandfather into an off-the-rack Brooks Brothers suit (which would fit him just fine), and you’d think “human.” What happened during that comparatively brief 300,000 years during which our forebears morphed from chimpanzee-like “habilines” (Australopithecus habilis and Homo habilis) to human-like Homo erectus? Richard Wrangham, professor of biological anthropology at Harvard, has a one-word answer: cooking. It’s all in his 2009 book Catching Fire: How Cooking Made Us Human.

Wrangham’s thesis is that around 1.9 million years ago, during the Early Pleistocene, our ancestors learned to control fire, which until then had been a hit-and-miss event. Lightning-initiated fires on the African savanna were irregular phenomena, but at some point, our habiline fore-bears figured out how to start a fire (probably with sparks produced when they struck pyrite rocks with flint). Fires, even without cooking, would have had an immediate impact on their lives, allowing them to sleep on the ground, for example. Until then, they’d have slept in trees to avoid predators, as most apes do today. But when one of them accidentally dropped a slab of meat into a fire—the first barbecue—the transition from ape to human really got underway.

Cooked meat is essentially predigested meat since heating “denatures” protein, allowing stomach enzymes easier access to animal food. Gelatinizing starch by heating it also helps digestion. Although present-day humans can live on uncooked food—just—our bodies are thoroughly adapted to a cooked diet. For example, our chewing teeth (molars) are small compared with all other primates when adjusted for body size. Similarly, our mouths are tiny, our jaw muscles weak, our stomachs small, and our colons short: all the result of cooking, according to Wrangham. He points out that the great apes have to eat twice as much as humans because one-third of their food is indigestible fiber that gets excreted, whereas in humans, less than 10 percent of our food is indigestible.


[image: fig_8_1.jpg]
Cooking may have driven the evolution of human-looking Homo erectus from ape-like Australopithecus. WRANGHAM-CARMODY, USED WITH PERMISSION



Other than raw foodists, today everyone, everywhere, cooks their food—and for good reason: energy. It takes much more energy to digest food (plant or animal) that is (1) hard, tough, and dense; (2) cold; and (3) in large chunks, like meat cut from an animal. (As it is, our metabolic rate rises about 25 percent after eating.)

But cooking doesn’t just give us more energy; it gives us more time. Other primates typically spend most of their waking hours chewing. Wrangham estimates that, absent cooking, humans would be spending about six hours a day just chewing (and the rest of the day hunting and gathering). As it is, most of us spend less than an hour a day actually eating.


FROM APE TO HUMAN

Once our forebears no longer needed all that high-powered, energy-intensive machinery for mastication and digestion, our bodies “humanized.” Teeth, jaws, mouths, stomachs, and colons got smaller, while our brains capitalized on the surplus energy made available by cooking. Brains are calorie guzzlers, accounting for 20 percent of the calories we burn while weighing just 2 percent of our total body weight. Those extra calories grew brains. The cranial capacity of (raw food) habilines was about 37 cubic inches and that of (cooked food) Homo erectus around 53 cubic inches. Meanwhile, body weight nearly doubled, from about 75 to 135 pounds.

So that’s the theory: cooked food led to shrinking everything except our brains, which eventually doubled in size to our present average of 73 cubic inches. According to this scenario, once our ancestors tamed fire and invented cooking some 1.9 million years ago, human evolution took off, beginning with almost-modern-looking Homo erectus. Today, our bodies are thoroughly adapted to cooked food.

Once our ancestors no longer needed to chew for hours, they had time to kill, literally. The men (mostly) went hunting for hours or even days, in contrast to, say, chimpanzees, which revert to low-calorie plant food if they haven’t killed in the first half hour. In addition to lengthy hunting expeditions, cooking led to huge social changes. Most animals, including our simian cousins, wander around alone and eat where the food is. In contrast, when humans started cooking, they brought the food to the fire, requiring them to sit around and cooperate—or at least not fight, as chimps do as a matter of habit. To successfully socialize in a community, human temperaments had to grow calmer.




GENDER ROLES

Another significant effect, according to Wrangham, was the establishment of gender roles. For the most part, while men hunted, women foraged and cooked. What was to stop a hungry man from stealing food from a woman? Pair bonding. A woman needed a man to protect her and her offspring, while a man needed a woman to cook for him at the end of the day. Thus was born the modern family structure.

Not that the fire-and-cooking combo brought only light and love. Fires probably led to the emergence of many infectious diseases, which evolve and spread when people spend time in close contact. Tuberculosis, for example, which has probably killed a billion people over the millennia, still claims over a million lives every year globally.

While the “cooking made us human” theory has plenty going for it, one major piece of the puzzle is missing: archaeological evidence that humans controlled fire 1.9 million years ago. Most researchers agree that we have good evidence for hearths in the form of burnt wood ashes associated with human habitation, going back at least 250,000 years. Beyond that is where the controversy begins, for example, with a recent claim for 1.6-million-year-old fireplaces in Kenya, according to potassium-argon analysis.

Apart from the lack of undisputed evidence for controlled fire 1.9 million years ago, other anthropologists maintain that the critical step in our evolution was when we started eating raw meat, perhaps a million years earlier. (We have evidence of 2.5-million-year-old cut marks on large animal bones.) However, the really profound anatomical changes all began no earlier than when Homo erectus emerged, nearly 2 million years ago. The verdict is still out, but right now, Wrangham’s “cooking” claim appears a worthy competitor in the several current theories for how and why apes evolved into humans.









3
BY THE SKIN OF OUR TEETH

Our species survived a bottleneck. Just.

When a species gets down to a few hundred individuals, it is considered endangered. This was probably the case with our own species, Homo sapiens, whose numbers fell precipitously around 150,000 to 130,000 years ago during the peak of one of the severest ice ages, the “Marine Isotope Stage 6.” At that time, all our ancestors lived in Africa when almost the entire continent was arid and uninhabitable. To survive the extreme climate, they had to be in a place where consistent sources of protein and carbohydrate were available. Anthropologist Curtis Marean of Arizona State University believes that Pinnacle Point, a promontory at the very southern tip of South Africa, was that life-supporting sanctuary.

In the 1990s, prior to Marean’s investigations, geneticists studying human DNA—especially that found in mitochondria (which is passed on only by mothers)—began to suspect that all 8 billion of us alive today are descended from a tiny African population. Relative to most other species, we have a very low genetic diversity, suggesting that our species passed through a “bottleneck” before surging in numbers and subsequently spreading out of Africa into the rest the world. Some—perhaps all—of our ancestors who made it through the climate-created bottleneck may have done so at Pinnacle Point.

Pinnacle Point is at the center of a particularly benign area where both carbohydrate-rich tubers and bulbs and protein-rich shellfish were available during a period when the rest of Africa was suffering a climate catastrophe. In particular, the convergence of two ocean currents at the southern tip of Africa encourages shellfish growth, especially during low water temperatures.


[image: fig_12_1.jpg]
Cave 13B, Pinnacle Point. SACP4, ARIZONA STATE UNIVERSITY, USED WITH PERMISSION



Cave 13B, located in a cliff now overlooking the Indian Ocean, is the most significant site found to date. Here, researchers uncovered evidence of early human consumption of shellfish and other marine resources during the Middle Pleistocene, which ended 126 million years ago. During the ice ages, the cave would have been some distance inland, suggesting that in order to make worthwhile treks to the ocean at low tide—when shellfish were available—the cave dwellers would have had a sense of lunar phases (which control the tides). Prior to the Pinnacle Point discoveries, such sophistication was assumed to have arisen much later in our ancestors.

It may well be that this food-rich oasis discovered by early humans was responsible for the survival of our species, and it was there that we made it through the worst period of glaciation—by the skin of our teeth.

More at https://www.scientificamerican.com/article/when-the-sea-saved-humanity-2012-12-07.







4
THE NEANDERTHAL CONNECTION

Telltale genes

Calling some obnoxious dude a “Neanderthal” no longer has the same insult value as it once had since German researchers discovered, about two decades ago, that most of us non-Africans carry between 1 and 4 percent Neanderthal DNA in our genes. This wasn’t news to the many archaeologists who have been arguing for some time that fossils show evidence of interbreeding and that Neanderthals and humans lived side by side in excavated caves in, for example, present-day France and Israel. This finding calls into question the traditional designation of Neanderthals as a separate species from extant humans since the ability to inter-breed is one of the usual criteria for defining “species.”

The discovery was science at its best. Apparently, a consortium of genome researchers came into the project with a very strong bias against finding Neanderthal DNA in modern humans, but the results, from several independent lines of evidence, convinced them otherwise. Working with DNA from bone fragments of three Neanderthal women who lived in a cave in Croatia about 40,000 years ago, they were able to reconstruct about 60 percent of the Neanderthal genome. This astonishing feat took five years of intricate analysis using cutting-edge gene sequencing technology. “We used half a gram of bones to produce the three billion base pairs,” said Svante Pääbo of the Max Plank Institute for Evolutionary Anthropology, leader of the project. He was awarded the 2022 Nobel Prize in Physiology and Medicine for his work.



[image: fig_14_1.jpg]
Reconstruction of a Neanderthal child from a skeleton found in Gibraltar in 1926. Tomographic scanning was used to convert the remains into a computer model from which a physical model was constructed using stereolithography. Soft tissue was then extrapolated using a technique known as thin plate splining. ANTHROPOLOGICAL INSTITUTE, UNIVERSITY OF ZÜRICH, USED WITH PERMISSION



The researchers compared the newly sequenced Neanderthal DNA with genomes from five present-day humans from China, Papua New Guinea, France, and a San and a Yoruba from southern and eastern Africa, respectively. While they found 1 to 4 percent Neanderthal ancestry in the first three (from Asia and Europe), they found no trace in either of the Africans. This suggests that interbreeding occurred, perhaps in the Middle East, after humans had migrated from Africa around 100,000 years ago but before they evolved into distinct groups in Europe and Asia about 50,000 years ago.

The last Neanderthal died about 30,000 years ago, probably in southern Europe. Except, welcome to your family tree. On average, Neanderthal DNA occupies 2 percent of the genomes of people not of African descent. They are us, our closest human relatives.
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ALTRUISM’S HIDDEN BENEFITS

Being kind pays off

I’m an easy mark. If someone in our local downtown wants a dollar for a cup of coffee, I instinctively pull out my wallet, even though I’m pretty sure that coffee isn’t my petitioner’s beverage of choice. Seems that altruism—concern for others without the expectation of a reciprocal payoff—is quietly at work in my brain.

When anti-evolutionists attack the notion of natural selection (the process whereby organisms best adapted to their environment are favored to transmit their genes to succeeding generations), they frequently invoke the altruism argument. By definition, altruistic acts exact a cost to the benefactor, meaning that “selfish” genes should outcompete “altruistic” genes. Therefore, it must take a force acting outside of natural selection—God?—to make us act against our own best interests.

Evolutionary psychology offers several responses, none of which require divine intervention. One is kin selection. Our brains were evolving when our ancestors hunted and gathered in groups of perhaps 50 to 100 people and when fellow travelers tended to be blood relatives. Evolution would have favored a gene for being kind to one’s kin when the net gain to the group exceeded the loss suffered by the “good guy.”

A second response is reciprocal altruism. Picking the nits out of someone else’s hair costs you in the short run (that time might be better spent cooking or feeding yourself), but you’ll benefit later when the nit-picking is reciprocated. Like washing your hands, both parties are better off from the exchange of favors.

Beyond kin selection and reciprocal altruism, it’s easy to see other reasons why generous genes might sometimes outcompete selfish genes. For example, a man with a reputation for being kind attracts mates—if you’re a fertile woman, you want the father of your children to be generous. Also, natural selection should favor behavior that allows us to get along with others—if you have a reputation for generosity, you’re less likely to be challenged to a potentially lethal fight than, say, an alpha male is.

It’s humbling to realize that so much of our behavior is ruled, out of sight and mind, by our genetic makeup. Much as I’d like to think of myself as a fine, generous person, I know it’s really my genes that hand over the money. They just don’t understand that you can’t get a decent cuppa joe for a buck these days.
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THE EARLIEST AMERICANS

From Siberia to the Americas

In the early 1970s, the question of when humans first came to the Americas had been decisively answered: 13,500 years ago, at a time when sea levels were 200 feet lower than now, big-game hunters migrated east from Asia across a continent-size land bridge (“Beringia”) connecting Siberia to Alaska, then south through an ice-free tundra corridor along the course of the Mackenzie River to Alberta and beyond. This, in a nutshell, is the “Clovis First” model, named for an archaeological site near Clovis, New Mexico, that, starting in 1929, yielded hundreds of distinctive “Clovis” arrowheads and other stone tools made by some of the earliest newcomers to the New World.

The first major crack in the Clovis model came in the mid-1970s, when Vanderbilt archaeologist Tom Dillehay dated campfires at a creek-bank site, “Monte Verde,” in southern Chile at least 1,000 years earlier than the Clovis arrivals. (Carbon-14 dating pinpoints when organic material, such as wood, last metabolized, in this case, when it was used as fuel.) Since the discovery of Monte Verde, another dozen or so sites in North and South America have challenged the conventional wisdom of Clovis First, but none yielded cast-iron proof that it was wrong.

The picture changed in 2008, when DNA from human coprolites—fossilized poop—found in the Paisley Caves, 100 miles northeast of Klamath Falls, Oregon, was found to be up to 14,300 years old. Two years later, a team led by Texas A&M University archaeologist Michael Waters struck gold on the banks of Buttermilk Creek in Texas, with the discovery of some 20,000 stone tools from about 15,500 years ago. (They couldn’t date the tools themselves, but a fairly new technique, known as optically stimulated luminescence, allowed them to estimate the date when the surrounding soil last saw sunlight.)


WHITE SANDS

Yet more evidence for a much earlier arrival came in 2010, with the announcement of the next best thing to human remains: human footprints. The journal Science published a paper in which the 15 authors contend that human footprints found in eight layers of exposed outcrops in New Mexico’s White Sands National Park were made on a lakeshore as early as 23,000 years ago. The footprints are undoubtedly human. No other creature leaves the prints like those shown in the photo, probably left by young children and teenagers. Another set of prints seems to show a mother walking with a young child before she picks up and carries the youngster, first on one side of her body, then the other side.

Today, the park is known for its white gypsum dunes stretching for hundreds of square miles, but during a warm period in the middle of the last ice age, the area was a grassy plain with a lake the size of Rhode Island. The tracks from different strata show that humans lived alongside the lake for at least 2,000 years, probably for the hunting opportunities. In addition to giant sloths, researchers have found tracks of ancient camels, mammoths, dire wolves, and saber-toothed cats.

So what’s the unequivocal evidence since the prints themselves, first found in 2009, can’t be directly dated? The excavators found hundreds of seeds of Ruppia cirrhosa, better known as spiral ditchgrass, above, below, and in some cases embedded in the footprints. Using carbon dating, the seeds have been shown to range between 21,000 and 23,000 years old, with the oldest ones lowest, as would be expected in the absence of any disturbance or contamination.



[image: fig_19_1.jpg]
Fossilized footprints of children and teenagers from more than 20,000 years ago, found in White Sands National Park, New Mexico. NATIONAL PARK SERVICE, USED WITH PERMISSION






KELP HIGHWAY

With the Clovis First model pretty well discredited, the next question is, how did those first Americans get here? While most archaeologists still favor the land passage across Beringia and down a wide ice-free corridor (following the opening up of a contiguous ice sheet across present-day Canada), some support the idea of a sea route, with adventurous souls paddling a “kelp highway” along the southern coast of Beringia and down the western shore of the Americas. It was certainly technically feasible—humans first crossed the Timor Sea to Australia 45,000 years ago—and they could have sustained themselves on shellfish and salmon once ice cleared from the coast of British Columbia around 16,000 years ago.


[image: fig_20_1.jpg]
“Beringia” 14,000 years ago. The first Americans may have walked across it or paddled along its southern shore, thence down the west coast of the Americas. (NOAA) For an animated version showing the changing shoreline from 20,000 years ago to the present, check out https://commons.wikimedia.org/wiki/File: Beringia_land_bridge-noaagov.gif.



One intriguing piece of evidence demonstrating the seafaring ability of Paleo-Indian sailors comes from Santa Rosa, one of California’s Channel Islands. Discoveries starting in 2008 at site “CA-SRI-512” show that humans were using stone tools there, similar to ones found in East Asia, to hunt geese, cormorants, and marine mammals at least 12,000 years ago. But did they paddle all the way down the west coast to Chile? That’s probably a question that can be answered only by marine archaeologists since any intermediate shoreline habitation sites would be under a couple hundred feet of water. Whichever way they came, those early trailblazers were tough as nails, with a supreme ability to adapt to changing conditions before fanning out across the vastness of the Americas.

So that’s the new picture that’s slowly gaining credibility: the earliest Americans paddled along the southern coast of Alaska and down the Pacific coast rather than walking across Beringia and migrated as far as present-day New Mexico more than 20,000 years ago. Now if only we could find the bones of the kids who left those footprints, especially if those bones contained recoverable DNA!

The story of the earliest Americans is far from over.
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AGRICULTURE: OUR WORST MISTAKE?

The Neolithic Revolution

The downturn in human nutrition began long before Ray Kroc brought Big Macs to the masses, Coca-Cola conned Third World countries into buying their addictive sugary concoctions, or Nestlé weaseled its way into infants’ stomachs with formula milk. Long, long before.

Archaeologists call it the “Neolithic Revolution,” the series of events that started in the Middle East’s Fertile Crescent about 12,500 years ago, when nomadic hunter-gatherers settled down to become domestic agriculturists and herders. It was a watershed moment, the time when history began. And a bad move, according to anthropologist-author Jared Diamond in Guns, Germs and Steel. “The worst mistake in the history of the human race,” he called it in a 1987 essay. “With agriculture came the gross social and sexual inequality, the disease and despotism, that curse our existence.”

Building on the work of other “revisionists” (whom, uncharitably, he mostly fails to credit), Diamond made his case by citing a slew of findings that challenge the “progressive” case, that is, that agriculture gave us the “Splendors of Civilization.” Instead, for Diamond, it was the start of the “Highway to Hell”:


	Traditionally, farmers concentrate on growing high-carbohydrate cereals: rice, wheat, and maize (corn). Even today, we—the global population—get more than half our daily calories from such starchy grains. (In affluent countries like the United States, we also eat grain-fed animals.) Hunter-gatherers, on the other hand, have a varied and much healthier diet of plants supplemented with animal protein.

	According to anthropologist Richard Borshay Lee’s work with the !Kung San (some of the world’s last hunter-gatherers), these Kalahari bushmen typically spend no more than 20 hours per week obtaining food. For Hadza nomads of Tanzania, it’s 14 hours or less. Tell that to your 80-hour-a-week stockbroker stuck in a traffic jam trying to get to work!

	Ancient skeletons from Greece and Turkey tell us that the agricultural settlers were weaker and shorter (height being a proxy for health) than their hunter-gatherer forebears. Men’s average stature fell from 5 feet 10 inches to 5 feet 6 inches and women’s from 5 feet 5 inches to 5 feet 1 inch after the revolution.

	Diamond cites studies of Native American skeletons from the Dickson burial mounds in Illinois indicating a health change for the worse when hunter-gatherers settled down some 900 years ago. Life expectancy fell from 26 to 19 years, while “the farmers had a nearly 50 per cent increase in enamel defects indicative of malnutrition, a fourfold increase in iron-deficiency anemia, a threefold rise in bone lesions reflecting infectious disease in general.” (Skeletons can tell us a lot.)

	Parasites and epidemics (bubonic plague, tuberculosis, and so on) can’t take hold in scattered, nomadic hunter-gatherer groups. That requires dense populations of people—towns and cities—which develop from sedentary farming societies.



Apart from all the nutritional and health changes wrought by the Neolithic Revolution, the real problem, according to Diamond, was the rise of hierarchy, haves versus have-nots: “Hunter-gatherers have little or no stored food … like an orchard or a herd of cows. They live off the wild plants and animals they obtain each day. Therefore, there can be no kings, no class of social parasites who grow fat on food seized from others.” Veteran anthropologist Marshall Sahlins puts the issue into a broader context, arguing that hunter-gatherers took what he calls “the Zen road to affluence”: they were affluent not because of how much they had but because of how little they needed.


POLYGAMY VERSUS MONOGAMY

Since Diamond popularized this “revisionist” thesis, sociologists and anthropologists have seized on it to explain everything from the subjugation of women (not generally seen in present-day hunter-gatherer groups), warfare, and—according to psychologist Christopher Ryan and psychiatrist Cacilda Jethá in their 2010 book Sex at Dawn—monogamy. They argue that most hunter-gatherer societies were and are polygamous, living without nuclear families and unconcerned about paternity, thus fostering intertribal cooperation and peaceful relations: you don’t kill the folks who may be your immediate kin.

In an interview, Ryan put it this way: “The advent of agriculture … introduced the notion of property into sexuality. Property wasn’t a very important consideration when people were living in small, foraging groups, where most things were shared, including food, child care, shelter, and defense. It makes perfect sense that sexuality would also be shared—why wouldn’t it be when paternity wasn’t an issue?” (Bonobos, our closest relatives, go at it—faithlessly—night and day while living in egalitarian, peaceful groups.)

So Diamond’s theory is that the Neolithic Revolution initiated the notion of property rights, along with concern for paternal certainty and hence monogamy—especially for women. Overall, females probably came out worse than males as a result of the revolution, a point made as long ago as 1884 by Karl Marx’s collaborator Friedrich Engels, who claimed that agriculture was the source of sexual inequality. (Engels was hearkening back to a mythical time when our ancestors lived in a communist utopia.) And since lactation inhibits conception, women got pregnant more frequently—with the associated health hazards of childbirth—once goat’s milk and puréed cereal were available as replacements for breast milk.

With the high academic stakes involved, it’s no wonder that Diamond’s “revisionist” case has been challenged by “progressives,” who point to all the benefits brought us by agriculture: civilization, population growth, science, and culture! (Culture, agriculture, and cultivation are cognates.) Cities, government, metallurgy, books, the Eiffel Tower, and Tchaikovsky’s Symphony No. 6 didn’t just happen by chance. You don’t go to the moon if you’re living in a small, tight-knit group, spending your days chasing animals, living in caves, and worrying about the local waterhole drying up.

And what about those peaceful relations supposedly enjoyed by hunter-gatherers? Linguist Steven Pinker, in Better Angels of Our Nature, argues—controversially—that we’re now living in the most peaceable period in human history. Those guys back then were constantly battling, he claims, citing as evidence the frequency of weapon marks on ancient human bones.

For another even more controversial take on the “grand narrative” approach to human history, check out David Graeber and David Wen-grow’s The Dawn of Everything, which argues that it’s not so cut-and-dried. In their copiously researched view, societies have always (pre- and post-agricultural revolution) experienced tension between egalitarian and authoritarian ways of group living.

Feisty lot, those anthropologists.

After all that, you may ask (paraphrasing Monty Python’s Life of Brian), “What has the Neolithic Revolution ever done for us?” Sure, it’s given us long lives, soy milk lattes, and Viagra. But it’s also given us nuclear weapons, televangelism, and the Kardashians. Was Jared Diamond that far out of line in calling it “a catastrophe from which we have never recovered”?
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ÖTZI THE ICEMAN

He didn’t die of natural causes

Peering through a small, double-glazed viewing window at the short, brown, desiccated body of a man who died 5,300 years ago is an uncanny experience. Should he even be on display, for the likes of me and several hundred thousand visitors per year, in his bespoke museum in Bolzano, Italy? Since being discovered high in the Italian Alps in 1991, he’s been examined more than any other human being, so a few noninvasive gazes won’t make much difference. But still …

Ötzi (pronounced Ert-zi), the name given him by an Austrian journalist (he was found in Italy’s Ötztal Alps), was discovered half in, half out of melting ice at 10,500 feet close to the border with Austria. So close that ownership of the body was contested for years by the two countries—Italy won.

As mummies go, Ötzi is unique, a wonderfully preserved “wet mummy,” unlike, say, dry Egyptian mummies, whose organs were ritually removed as part of the process. Soon after his death, snow, then glacial ice, entombed Ötzi, where, happily for us, the cold kept his body from decomposing.

In life, he was a Caucasian male, about 110 pounds and 5 feet 2 inches, age 45 years at death. (His weight and height were average for his time.) He’s now shrunk a little and weighs just 35 pounds. He was also a murder victim, a fact not appreciated until an X-ray taken 10 years after his discovery revealed a flint arrowhead lodged beneath his right shoulder. Ötzi probably bled to death soon after being shot from behind.



[image: fig_27_1.jpg]
Reconstruction of Ötzi by paleo-artists Adrie and Alfons Kennis. AUTHOR



Since the contents of his stomach showed that he’d stopped to enjoy a hearty meal just a few hours before the ambush, he probably didn’t realize he was in danger. And from a two-day-old deep cut on his hand, it seems he’d been in a recent fight, leading to a host of speculations about the circumstances of his murder.


ÖTZI’S KIT

As interesting as the body is to researchers, his equipment also tells us much about him. For example, a copper-headed axe was found next to him, presumably ruling out theft as a motive. Copper was the first metal to be used at the end of the Stone Age, and the 99.7 percent purity of Ötzi’s four-inch-long axe-head lashed to a yew handle attests to the skill of metalworkers of the time. After the coppersmiths heated ore-bearing rock to release the copper, they would have cast, cold-forged, polished, and sharpened the axe in a series of elaborate processes.

Ötzi also had an unfinished six-foot yew longbow, together with 12 arrows in an elaborate leather quiver; a short dagger on his waist; and a fire-lighting kit comprised of a flint and pyrite (to create sparks) and fungus as tinder.

The photograph shows a reconstruction of Ötzi in life, created by twin-brother Dutch paleo-artists who based their model on computer tomography and CAT scans. Although he looks pretty hardy, he suffered from an arthritic knee, bad teeth, Lyme disease, whipworm (an intestinal parasite), and possibly a head injury. Still, his strong leg muscles tell us he walked a lot—maybe he was a goat herder or a shepherd?

Or was his axe a prestige item that only a tribal headman would have owned? His kit included some medicinal herbs, so perhaps he was a shaman.

It’s weird to realize that when the Great Pyramid of Giza was being built, Ötzi had already been entombed in ice for 700 years. And he’ll be around for many years to come since he’s kept frozen at −6°C under controlled conditions to prevent decomposition. He probably won’t mind a visit if you find yourself in the South Tyrol and may even appreciate all the attention. Personally, I’d be flattered if people paid to see my naked body 5,000 years in the future.

Anytime, really.
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