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INTRODUCTION



“Snakes, Ardency Of”


What does wildness, a true animal life-force, feel like in your hands? What is it like to hold a sinuous form of lightning? I was lucky enough to find out, more than half a century ago. I’ve never forgotten the feeling.


At the time, I was walking near the end of a single-file gaggle of young boys, perhaps 10 of us, traipsing through a grassy patch of wetland in southern Michigan. It was a Saturday morning, late March or early April, the dull wash of clouds overhead more like winter than spring. The landscape, damp underfoot and the color of muddy straw, was not exactly wilderness, but not inhabited, either. It was one of those patches of undeveloped exurbia that surround every population center in every country on the planet, yet to feel the bite of theodolite and bulldozer. But if you paused, you could hear the machines coming.


The blur happened after most of the boys had walked ahead. Something on the ground shot shockingly fast into my peripheral vision. Dark and rectilinear, yet curvy and shiny. I did not know it at the time, but a part of my brain’s visual system (and yours, too) likely evolved in our primate ancestors tens of millions of years ago to detect just such a shiny blur. (That neural innovation also helps humans read fine print, such as this very text.)


The object sped across the path, right in front of me, darting toward the salvation of thick underbrush to the right. My brain processed this visual information almost subconsciously, overriding the warning—uttered a few minutes earlier by Mr. Fowler, the elder in the group—to be careful because this was a perfect environment for the eastern massasauga (Sistrurus catenatus), a dark and chunky and, more to the point, venomous rattlesnake. Before I had time to process a proper thought, I lunged. Down on my knees, reaching out, I grabbed at the contrail of motion.


Got it.


Wild desperate thrashing. So thin, yet surprisingly muscular. So alive.


That was the first time I experienced the gravitational tug, the psychological push–pull of the Snake: a relationship built of equal parts fascination, fear, admiration, and perhaps a secret sentimental affinity for a particularly wild and despised form of Otherness. I had felt the existential squirming of other creatures in my hands, fish and frogs and salamanders and turtles, but this was a life-force like nothing I had held before.


I felt a little unnerved by the animal’s continuing struggle yet couldn’t help but keep holding on. The snake was beautiful. Dark but glistening brown skin, brilliant yellow stripes down the back and side. At one point, I felt a strange bump-bump-bump against my hand. The snake was striking, trying to bite me. But its aggression felt like being poked by an oversize eraser, the kind we used to slip over the end of number two pencils. Blunt, painless, no chance of venom (or so I thought). Most of all: harmless. My left hand squeezed behind the head. Wildness contained. But not, not ever, extinguished.


One thing I did not do is wonder what the animal felt. Its cold-blooded heart was pumping wildly. The nerves fanning out of its dorsal ganglia were aflame with the insult of an alien grip. No one teaches us to imagine what it might be like to be grabbed by the nape of the neck and jerked roughly into the sky in the grip of a predator. That’s not part of our imperial imaginations.


I held the prey up like a trophy, for all to admire. A clot of adolescent boys gathered around the catch.


“That’s a nice little ribbon snake,” said James Fowler. There was an unmistakable bit of “ho-hum” in his voice.


A ribbon snake (Thamnophis sauritus septentrionalis). The better-dressed cousin to the garter snake. Handsome as a bow, a chocolate-brown slither machine with lightning-yellow racing stripes. Dainty is the word Raymond Ditmars, a demigod in the world of 20th-century herpetology, used to describe it. On a scale of macho herpetology, the ribbon snake barely ranked above a worm, but no matter. I slipped the snake into a soft bag, cinched it tightly, and rejoined the walk. No one spoke of catch and release in those days.


It was 1965, somewhere north of Detroit, where leafy suburbs bled into cropland. The new subdivision where our family lived (“The Dells of Bloomfield!”) had only recently been an apple orchard, and an ancient Native American trail that appears on an 1817 survey map, about which we were typically oblivious, cut across the backyard; the acreage of the Martin farm began about a quarter mile from our home. Very few people back then connected the dots of our little suburban disturbances of the environment—asphalt driveways with their basketball hoops and concrete sidewalks leading to faux-Colonial homes and paved streets stilettoed with mailboxes—with habitat destruction. I was 13 years old. My parents had parked me in a Saturday-morning “Herpetology for Juniors” class at the nearby Cranbrook Institute of Science, and this was our one and only field trip.


There is book learning, and there is fingertip knowledge. Like many children, I had devoured books about snakes—the Golden Guide book on reptiles and amphibians, Raymond Ditmars’s Snakes of the World. I had seen the animals in zoos and in the wild. But it wasn’t until that spring morning in Michigan that I had felt their innate, unique life-force in my fingertips. That was the true beginning of my fascination with snakes. It was also the beginning, as for so many other people, of my misunderstanding of them.


I took that ribbon snake home and unknowingly committed every misdemeanor you could in animal husbandry. It lived in a repurposed aquarium located in the garage; I did not know that I should have provided a heating element. The aquarium contained a random piece of wood, but no proper place for a secretive animal to hide. The light in the garage was dim; herpetologists would not know for another decade or two that snakes need a regular dose of ultraviolet B radiation to maintain good health. I assumed the snake was harmless; I did not know that the ribbon snake and the garter snake, commonly considered innocuous, are technically venomous—they just can’t hypodermically deliver a huge gush of venom through fangs. And I contained the ribbon snake, and several later additions to the collection, with a wire-mesh top held down by heavy ingots of lead; we did not know what good escape artists snakes are until my mother’s air-raid-quality screams alerted us to the fact that my eastern milk snake (Lampropeltis triangulum triangulum) had squeezed out of its cage and was sunning itself on the one patch of sunlight on the garage floor. It was trying to tell us something we were incapable of understanding, as snakes often do.
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Decades later, I found myself thumbing through the index of one of Charles Darwin’s opuses, The Descent of Man, looking for anything the great naturalist may have said about reptiles, and came across an entry that read “snakes, ardency of.” Ardency is a quaint, old-fashioned 19th-century noun you rarely hear these days, but as soon as I saw the word, I thought back to the Saturday-morning field trip. It was exactly the right word to describe that snake. Ardency means being alive in some hot-wired, zealous, visibly fervent way. It means thrashing and writhing and darting and slithering and bursting with life; it means eluding and camouflaging and ambushing and fending off with a vital life-force. (It also, according to the Oxford English Dictionary, means “warmth of feeling”—an OED-certified blast of irony aimed at a cold-blooded creature.)


You can feel ardency in your hands if you’re lucky enough to grasp it. I wish everyone could know that feeling. And I now wish I had let the snake go. But I couldn’t. That, too, was something I couldn’t understand.


Snakes don’t let go of our collective imagination. Of all the creatures on earth, they seem to incite more awe and fear, more earthly fascination and philosophical musing, more veneration and more hatred than any other animal with which humans interact. They slither through the Bible, Hebrew and King James; denote letters in ancient Egyptian papyri; decorate the holiest sites of Buddhism, the sanctuaries known as stupas, which house relics touched by the Enlightened One; and defend the most majestic temples of Mesoamerican cultures. They are a drearily predictable trope of feral terror in popular culture (Anaconda, Snakes on a Plane), yet have inspired the design of “spooky, but adorable” mass-market glassware and candelabra at West Elm retail outlets and the $172,000 Serpenti Viper Necklace, in 18-karat white gold and diamonds, sold by Bulgari, whose snake-inspired Serpenti line has become the luxury jewelry maker’s bestselling style since its introduction in 1948. In the hands of classic poets, snakes are foundational storytelling characters in mythology, from Medusa’s writhing hair in Ovid to the healing arts of Asklepios (learned, according to multiple accounts, from a snake); they infiltrate the poems of moderns, too, like Mary Oliver and D. H. Lawrence and Louise Glück, to mention just a few. And who knew that Andy Warhol adopted the persona of a serpent in probably his least-known series of drawings, collected in The Autobiography of a Snake? To the creative imagination, snakes become irresistible metaphoric vehicles to explore human limitation, human fallibility, human mortality, human otherness.


Snakes have found comfortable habitats in our cultural, scientific, and ecological landscapes, even as they trigger paradox and contradiction. Underneath it all is an innate psychological reaction so deep and so primal that, as D. H. Lawrence observed of snakes in Apocalypse, his last book, “a rustle in the grass can startle the toughest ‘modern’ to depths he has no control over.” But it wasn’t until I met Matthew Holding, a scientist studying snake venom at the University of Michigan, that I began to understand how to make sense of these profound contradictions.


All these zero-to-one emotional switches, buried like primeval neural bytes, may be hardwired in the human brain. Holding referred to a provocative hypothesis by Lynne Isbell, a professor at the University of California–Davis. Isbell has pulled together a wealth of compelling evidence to suggest that early in the evolution of modern primates, at least 60 million years ago and perhaps much earlier, the ability to see snakes—that is, quickly detect them in the visual field—was crucial for primate survival; in fact, she argues that snakes influenced the evolution of the mammalian visual system in a way that allows (indeed, forces) modern humans to spot serpents rapidly. As Isbell put it, “We primates uniquely evolved the combination of excellent vision and large brains in response to snakes.”


Riffing off Isbell’s notion of a “detection module” in the brain related to serpents, Holding went on to map out humankind’s unique neural plumbing when it comes to snakes this way: “I think snakes trigger an innate excitement factor in humans, and then that reaction gets channeled one way or another. When those neurons start to fire, it gets converted to fear or wonder.” In other words, we’re biologically hardwired to react to snakes, yet culturally wired to channel that reaction in a particular emotional direction. The nature of that reaction (and how it plays out) is colored by learning, experience, risk tolerance, and other distinctly human overlays to that initial, instantaneous excitability in the “detection module.” We can’t help but react to them, but we might be able to control how we respond to them. Perhaps even bend the arc of that reaction more in the direction of awe and wonder, if we pause to consider their remarkable qualities.


Consider personality. “I’ve spent hours and hours and hours of my entire adult life in the field with rattlesnakes,” said Emily Taylor, biologist and author of the recently published California Snakes and How to Find Them, “and I will 100 percent tell you, they absolutely have personalities. They are utter individuals, and it’s absolutely amazing how unique they are. There are ones that will never rattle, no matter what you do. There are ones that will track you with their eyes and their heads as you walk by. There’s ones that will rattle you from the bushes from 10 feet away every time. They have personalities, just like we do.”


They may also, in a biological sense, have attitude. Daren Card, who studied the evolutionary genomics of reptiles at Harvard University, put his finger on it in both a scientific and a metaphoric way: Snakes and lizards (known collectively as squamates) are animals that refuse to stay in their phylogenetic lane. And snakes seem to break rules that most other vertebrate animals (birds and mammals, amphibians, other reptiles) follow. Some lay eggs; others bear live young. Some live in trees; others live underground. Some eat frequently; others eat once a year. Some snakes have sex chromosomes that resemble those of birds; others have sex chromosomes that resemble mammals. Birds and dogs use a very particular molecular mechanism to “recombine” the DNA in their sex cells during meiosis, which is essential to the process of genetic diversity, while most other mammals use a completely different mechanism. “Snakes seem to do both,” Card said. “There are just no rules anymore. They seem to meander. They have different sex chromosome systems. They have things like parthenogenesis. They just seem to do everything.” They’ve also evolved some pretty nifty innovations, like the sea snakes that figured out a way to vent nitrogen gas through their skin so they don’t get the bends. As Card detailed all the ways snakes break the rules of biology that define virtually all other vertebrate animals, I began to think of them as the Renegades of Chordata—the animals, unique among vertebrates, who seemed to adopt whatever means of reproduction, genetics, metabolism, or movement was necessary to survive.


Rick Shine, an eminent herpetologist in Australia, urged a bit more humility. “I’m not sure that we know enough about them to have a really clear grasp of what some of those rules are,” he said—which was saying something, coming from a scientist who has published more than 1,100 papers (mostly on snakes), authored the recent So Many Snakes, So Little Time, and coined some of the wittiest journal titles in the scientific literature (“Are snakes right-handed?” and “May the (selective) force be with you”). That said, he immediately added, “I think most ecologists that work with snakes end up being astonished by their flexibility and plasticity, their ability to change some of the things they do in response to novel challenges.”


Shine went on to say something that came as close as anything I’ve encountered to suggesting that snakes have not only a worldview, but in fact an admirable worldview. He was talking about his fieldwork in the mountains of Tasmania, with its notoriously miserable climate. “There’s probably only 20 or 30 really nice warm days a year,” he said. “But the reptiles that live up there sit under the rocks during the cold days, and they only come out on the warm days, so as far as they’re concerned, they’re living in a tropical paradise. The only time that they’re out there doing anything, it’s warm and sunny and it’s lovely! And the rest of the time basically doesn’t exist. So we walk around as these sort of constant-rate, warm-blooded creatures thinking, This is a god-awful, horrible environment. How can anything live here? And as far as they’re concerned, they’re living in the villa by the sea in a warm climate, because that’s the only time they’re active.” Shine paused and then ventured a thought that landed somewhere between Buddhist-like empathy and reptile envy. “I really want to know what it’s like to crawl out from under the rock on a cold morning and feel your body warm up and feel your organ systems start to switch on and your brain start to work,” he said. “That must be an amazing sensation.”


All those biological “transgressions”—reproductive, chromosomal, metabolic, and of course skeletal—perhaps also explain the special appeal of snakes to a distinct sliver of humanity. James Murphy, a longtime zoo curator and herpetologist, refers to this simply as the Madness—a fanatic, all-consuming fascination with snakes that changes one’s behavior, habits, curiosity, acquisitiveness, sense of risk. Part of this allure is the sheer Otherness of snakes. It’s not just that they’re different, but that they’re different and loathed. I can’t help but wonder if a lot of human outliers (including alienated adolescents growing up in Michigan) identify with that Otherness.


But it’s more even than that. Snakes, seemingly so constrained by biological limitations—so “primitive”—are incredibly successful despite all those supposed limitations. It’s not just that snakes lack limbs; it’s that they had them and then renounced them at least 80 million years ago. Bipedal chauvinists may consider that a limitation, but snakes have turned that limitation into just another way of breaking the rules. Henry Astley, an expert on snake locomotion at the University of Akron, has pointed out that virtually every other terrestrial animal forced to traverse a messy, complex, obstacle-strewn landscape has to slow down to pick its way through; snakes by contrast use obstacles as an accelerant, speeding up and moving faster. They lack eardrums and thus cannot hear in any conventional sense; yet they can detect and interpret extremely low-frequency vibrations as if they were sonic booms. They lack eyelids, can never close their eyes, and are anatomically locked in an eternal state of vigilance, even though they are thought not to see very well; yet they can detect tiny chemical differences on either side of a blade of grass and measure temperatures to several thousandths of a degree Celsius. The rigidity of their skin and scales freezes their mouths into oddly sinister grins or chillingly indifferent gapes; yet the plasticity of the bones in their skulls allows them to eat more forms of prey-food than any other vertebrate. They lack the metabolic machinery to warm their own blood and generate bodily heat—and are thus supposedly fated to chase sun and shade for their very survival; yet some of them have concocted an out-of-the-box biochemical wizardry that humans—especially humans with metabolic disorders such as diabetes—can only dream about. Their nervous system is so puny, so supposedly primitive, that reptilian brain has become an enduring, all-purpose cultural insult; yet they may be capable of a kind of synesthesia—a blending of multiple sensory inputs, such as “seeing” thermal radiation or “visualizing” odors—that creates a sense of the world we can’t even begin to imagine. The venoms cooked up by deadly snakes induce widespread terror and terrible human mortality in places like Asia and Africa; yet venomous snakes are masters of genetic mixology, creating three-dimensional tweaks in the atomic structure of their toxins that are the envy of medicinal chemists, who have developed lifesaving drugs based upon serpent ingenuity.


All those “yets” derive from recent scientific research on snakes, which is ultimately what reignited my interest in them as a subject. I don’t consider myself a “herper,” those impassioned snake-lovers who think nothing of wading through swamps or careening down desert highways at night in search of serpents, and I haven’t kept a snake as a pet since those days in Michigan. But I do write about science, and about 15 years ago, I began to notice some very unusual scientific papers about snake biology in the most influential scientific journals, including major articles in Nature and Science. It wasn’t until the advent of modern scientific technologies—radio telemetry, genomics, wildlife videography, sophisticated genetic manipulations—that we began to realize that the most amazing traits of these creatures were qualities we’d never seen before, often microscopic, molecular, hidden from view. Many of those discoveries flipped the phylogenetic bias of humans on its head—supposedly inferior qualities (limblessness, cold-bloodedness, and the like) turn out not to be so inferior at all, just different. Those Renegades of Chordata have been a revelation of all the ways that biological rules can be broken in the name of survival.


And snakes are, above all, survivalists. Despite all their limitations, they’ve been around for some 130 to 150 million years, when the first proto-snakes peeled off from the lizard lineage, elongated their bodies, added ribs, and subtracted limbs. Their signal trait is diversity. Triggered by “one or more unknown and unknowable singular events” deep in the evolutionary past, perhaps 65 million years ago, snakes experienced an explosion in biodiversity, according to a recent research report in Science, and became radiant masters of all environments. New species are identified almost monthly. At last count, there were approximately 4,000 species in roughly 20 families, the best known being the colubrids (more than 3,000), the vipers, the elapids (cobras, mambas, kraits), the pythons, and the boas. They inhabit every continent except Antarctica. They range in size from three inches to 30 feet. They may eat once a day or once a year. They may perish in the jaws of predators in the first week of life or live for decades. They’ve survived dinosaurs, droughts, asteroids, ice ages, and all manner of predator. In an age of climate change, they are prodigies at adjusting to thermal variations in the environment. If we stop loathing (and killing) them, we might learn something from them.
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Just as catch and release was not the norm many decades ago, the world—and our way of sharing it with serpents—has dramatically changed. The swashbuckling naturalists of a century ago appear to us differently today; the first popularizers to capture animals on film, once viewed as innovative pioneers, look different to contemporary eyes, which detect episodes of exploitation and insensitivity. Decades ago, keeping snakes as pets was a hobby reserved for weirdos, loners, and people with perhaps an unseemly hunger for attention, like that guy (and it always seems to be a guy) who’s walking down the boardwalk with a boa constrictor on his shoulders. Now the retail reptile market extends to ubiquitous franchises like PetSmart and serves millions of hobbyists, creating cottage industries of captive breeding and reptilian meals-to-go, while unfortunately still sustaining the legacy trafficking in illegal wildlife that began long before my Michigan field trip.


But some things have not changed. Habitat destruction has relentlessly continued, and safe havens for snakes have conversely shrunk, as have their odds of surviving. The signs of stress are both evidence-based and anecdotal. A 2022 study in Nature suggested that 21 percent of the world’s reptiles were in danger of extinction, and an esteemed backwoods herper-writer named the Weazel said you can barely find snakes anymore in the wilds of North Florida. “In the late Sixties, I would routinely find a dozen or more of various species while making a night time 20-mile loop south of Gainesville to Micanopy and back,” he told me. “I drive those same roads today on my way home from town. On a good night in the late 60s I saw more snakes of various species than I have seen in all the years since. Now I see none.” And, he added, “The first predictor of extinction is rarity.” It is a refrain, anecdotal but consistent, that I heard again and again, in different environments, on different continents, from different hemispheres—there aren’t as many snakes as there used to be.


Given how many different ecosystems they inhabit, it would be tempting to call snakes the true canaries in the global coal mine, but that’s a role they’ll never be invited to play. Like many, I constantly get solicitations for donations from conservation organizations with their calendars and return-address stickers showing fuzzy, beloved, heartwarming creatures: owls, bees, hummingbirds, elephants, foxes, lemurs, even bats. When was the last time you saw a snake on a fundraising pitch?


How do we reconcile that widespread cultural antipathy with the need for protection? This ultimate paradox gets at the most unique ecological niche inhabited by snakes: the human psyche. This symbolic slithering mirrors their agility at infiltrating the narrowest, most inaccessible, most secretive physical spaces. Maybe a lot of people don’t like snakes because they have always highlighted existential tensions of the human condition. Beyond the obvious poles of fascination and dread, we waver between temptation (sin) and avoidance (abstinence), reverence and demonization, benevolence and vengeance, regenerative life—or sudden death. Snakes inspire aesthetic rapture, but also rabid serpenticide. Perhaps the ultimate test, for all of us, is to aspire to a kind of spiritual form of conservation, where we meet the psychic and ecological challenge of protecting Otherness. When it comes to vertebrates, no class of creatures is more different, more abhorrently Other, than snakes. If there is room for them in our psychological ark, there’s space for everyone.


Evolutionary biologist E. O. Wilson, who was an avid snake hunter during his Alabama childhood, noted in his 1998 book Consilience that serpents are “the wild creatures most frequently conjured around the world in dreams and drug-induced hallucinations.” The pioneering cultural historian Aby Warburg, after studying indigenous rituals in the American Southwest, went even further: He argued that snakes represent the single most important visual symbol of the human relationship with nature—an interaction he traced from antiquity to Renaissance art, from pre-Christian pagan cultures to the ubiquity of snake iconography in religious art. Snakes have always been symbolic to and of the human condition: temptation in the Garden, power in the Egyptian tradition, healing in the Greek tradition, serpents entwined like the double helix around the staff of Asklepios, good and evil, and of course mortality.


Of course.


That dainty ribbon snake of mine shed its skin several times, trading its dull outerwear for a brilliantly colored new coat—a modest, garage-band version of the symbolic immortality that humans have always associated with snakes. But acknowledging the symbolic immortality of snakes is also a way of acknowledging our own mortality.


In 1968, Louise Glück published a beautiful, haunting, deliciously cold-blooded poem called “Cottonmouth Country” as part of her first collection. The poem is dark and furtive, like the namesake serpent, a venomous creature of piney woods and waterways in the American South, its black outer skin shockingly contradicted by the glistening white of its open mouth, ominously framed by two fangs. The snake in the poem lies “uncurled” on a bed of moss, indifferent to the mortality that an incidental disturbance or accidental misstep might provoke. In eight spare, unsentimental lines, the unfurled snake symbolizes in Glück’s rendering all things dangerous, all things unheeded, all the unpredictable but inevitable calamities set in motion and eventually unleashed by the mere act of being born and being alive. Whether we know it or not, it is clear from Glück’s penultimate line—“Birth, not death, is the hard loss”—that we all live in Cottonmouth Country.
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Snake Road


Catskill, New York


On April 1, 1841—when John Muir was a three-year-old child in Scotland, more than a decade before Henry David Thoreau would publish Walden—the landscape painter Thomas Cole gave a public talk to his neighbors in Catskill, New York, extolling nature, wilderness, and beauty. Cole is rarely considered a conservationist; he was “an unusual combination of writer, poet, philosopher, observer, and painter,” according to art historian John Howat, and most people know him as the founder and earnest philosopher-king of the Hudson River School of artists, a group of American landscape painters active in the mid-19th century who celebrated nature for the sake of nature. Their paintings captured both the majesty of untrammeled wilderness and, if you look closely at the canvases, the petty aspirations of tiny humans who encroached upon its margins.


Cole’s talk at the Catskill Lyceum, titled “Lecture on American Scenery,” was part celebration, part cautionary exhortation. Though he viewed the American landscape through the eyes of an artist, not a scientist or environmentalist, he reminded his audience that “it would be well to cultivate the oasis that yet remains to us, and to cherish the impressions that nature is ever ready to give, as an antidote to the sordid tendencies of modern civilization.” To Cole, the American landscape embodied not only wildness, beauty, and the sublime, but also what he called “futurity.” At the very end of the lecture, with that future already imperiled, Cole departed from his prepared text to speak of matters closer to home. The words habitat destruction and environmentalism were yet to become common coin in the national conversation about conservation, but that was exactly what he chose to talk about.


Cole understood what was at stake because he had spent his formative years under the permanent human-made eclipse of smoke and soot produced by the Industrial Revolution in northern England. Having experienced firsthand the degradation of nature in the name of progress and prosperity, he recognized the first signs taking place in 19th-century America. One of his favorite spots to paint the slope-shouldered, brooding Catskill Mountains was in a grassy meadow near the intersection of Kaaterskill and Catskill Creeks, just outside the town proper. It was a beautiful valley, but a local sawmill—and the felled cedar trees that fed local commerce—was already converting its wildness to human deforestation, human industry, human encroachment. That’s what prompted Cole to deviate from his prepared text. After apologizing for keeping his audience a bit longer, Cole said, “I cannot but express my sorrow that much of the beauty of our landscapes is quickly passing away; the ravages of the axe are daily increasing, and the most noble scenes are often laid desolate with a wantonness and barbarism scarcely credible in a people who call themselves civilized.”


What does Cole’s 1841 lecture have to do with snakes?


Part of the connection lies in a research article that appeared nearly two centuries later in the journal Nature. That’s the article, mentioned earlier, that assessed the global extinction risk to reptiles at 21 percent—significantly more than similar surveys predicting extinctions for birds (13.6 percent) and slightly less than for mammals (25.4 percent). Among the leading causes of these extinction risks? Precisely the activities that Cole identified (and lamented) way back in 1841: agriculture, logging, and urban development. What we now call habitat destruction.


Another part of Cole’s snake connection lies about 180 miles east of Catskill, in Boston. One of Cole’s most famous works is a dark (in every sense) oil painting, given pride of place in a gallery of the Museum of Fine Arts, called Expulsion from the Garden of Eden. Completed in 1828, the allegorical painting depicts Adam and Eve, tiny figures bent over in shame, as they exit paradise and slouch into a world of mortality, sin, menace, and uncertainty. Cole was a deeply religious and reverent man, so he surely knew the opening lines of Genesis chapter 3, where the serpent tricked Eve into eating the apple from the Tree of Knowledge. Words matter, especially in the Bible. The New Oxford Annotated Bible described the serpent as “more crafty than any other wild animal that the LORD god had made,” but there’s no unanimity in the damning adjectives applied to the snake. Robert Alter, in his famous translation of the Five Books of Moses, chose the word cunning. The Torah of the American Hebrew Congregation opted for shrewdest.


Whether crafty or cunning or shrewd, all hint at duplicity and deceit. The snake in the Garden of Eden was more than crafty. It could speak and converse with humans (like only two other animals in the Bible). It was bold enough to contradict God, assuring Eve that, contrary to what God’s warning had implied, she would not die immediately if she ate the fruit from the Tree of Knowledge. And it spoke the truth when it said if humans partook of the fruit, their eyes could be open to the knowledge of good and evil. When God learned that his instructions had been disobeyed, of course, and confronted Eve, she threw the snake under the bus (what might be considered the Original Roadkill) by saying, “The serpent tricked me…” “Because you have done this,” God thundered at the serpent, “cursed are you among all animals and among all wild creatures; upon your belly you shall go, and dust you shall eat all the days of your life.” And there is unanimity about the word God used in punctuating this curse: There would always be “enmity” between the snake and all of Eve’s offspring, which is to say all of humanity, for all time. Then God “drove” Adam and Eve out of the Garden and stationed a winged beast with flaming sword to bar their reentry. All three expelled creatures hit the road.


The temptation in the Garden of Eden as well as Adam and Eve’s expulsion from the Garden are among the most dramatic and fateful episodes in Genesis, in all of Christian mythology. In the history of Western art, the roster of painters who have taken on the challenge of depicting that fateful scene is pretty much an all-star lineup: Albrecht Dürer, Pieter Brueghel, Lucas Cranach, Benjamin West, Rubens, Michelangelo, Massaccio, Tintoretto, Holbein, Titian, William Blake, and Paul Gauguin, to name a few. In many depictions of the Expulsion (but not all, including Cole’s), the scene includes not just the two disgraced humans but, over there on the ground, one particular limbless fellow traveler: the dust-eating snake. In some of these paintings, the serpent proffers the apple; in others, it coils around a nearby tree, as if in ambush, a patient spectator awaiting the maelstrom it has unleashed; in yet others it slinks along the ground, carving a serpentine trail of shame in the dust for the exiles to follow. Not every snake is depicted with naturalistic fidelity. Michelangelo’s bloated serpent, floating on the ceiling of the Sistine Chapel, looks more like an overinflated balloon than anything you’d see in a herpetology book. But that’s not the point.


The visual climax of the Expulsion scene is not only a timeless Judeo-Christian parable of sin and mortality but also an ecological metaphor that assumes special resonance in the 21st century. Only three creatures usually take the exit ramp from eternal peace, ignorance, bliss, immortality: Adam and Eve, their heads bowed and bodies bent with the burden of knowledge, which is shameful, and the Snake. The obvious message is disgrace. Perhaps the hidden message, however, is that whatever fate awaits them, the destiny of all three creatures is forever linked by the Expulsion.


Thomas Cole explicitly connected his version of unspoiled nature to the Garden. As he told the audience in Catskill, “Nature has spread for us a rich and delightful banquet—shall we turn away from it? We are still in Eden; the wall that shuts us out of the garden is our own ignorance and folly.” Viewed through both Cole’s sentimental lens and our latter-day taxonomic one, it’s hardly a stretch to see the Expulsion as a conservationist metaphor—a particularly thorny and modern take on conservation because the animal to be conserved in this picture is the object of collective, eternal enmity. The serpent, like it or not, is our fellow traveler on this secular and ecological road. The fate of the snake, Other and loathsome though it may be, is our fate, too.


I hadn’t thought much about this confluence of painterly images, biblical allegory, and conservationist omens until I took a short hike in Catskill that retraced the same ground Thomas Cole traversed on the way to one of his favorite spots to set up his easel. A trail sign along the path quoted an excerpt from Cole’s 1841 lecture, the part he added at the end, in which he confessed his regret over how his beloved local landscape was already being desecrated. “Among the inhabitants of this village, he must be dull indeed, who has not observed how, within the last ten years, the beauty of its environs has been shorn away,” he said. “… Year by year the groves that adorned the banks of the Catskill wasted away; but in one year more fatal than the rest the whole of that noble grove by Van Vechten’s mill, through which wound what is called the Snake Road, and at the same time the ancient grove of cedar, that shadowed the Indian burying-ground, were cut down… Where once was beauty, there is now barrenness.” The signage, and indeed Cole’s lecture, marked an early entry in our ledger of desecrations.


Snake Road. “Futurity.” The Expulsion, and its suggestion that the fates of humankind and the snake are improbably entwined. It was an unexpected mingling of signs. It occurred to me that perhaps we might think about the future survival of snakes as a proxy for our own environmental, ecological, biological, and perhaps even spiritual future. And it got me wondering about other “snake roads”—roads that tell us something about conservation, snakes, us.
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Two Snake Tales


Where do most people encounter snakes? One might reasonably think it is at the zoo, on a hike, in a farm field, at a reptile expo, perhaps even in the backyard garden. But the most likely habitat, especially when it comes to scary snakes, is in the media, particularly on the internet. A sampler of recent headlines includes “Maryland man with 124 snakes in his house died of snakebite, autopsy finds” and “Snake on a plane! Live reptile discovered in overhead cabin on Bangkok flight,” along with YouTube titles like “Fatal Black Mamba Bite!!! RIP Ryan” (on a video with more than 4.4 million viewers). These nuggets of “news,” these bonbons of dread, are like junk food for the amygdala. And leave it to Charles Darwin to capture this perverse fascination with a brilliant turn of phrase. He distilled the paradoxical behavior of young monkeys, terrified of snakes but compelled to peek repeatedly into a basket containing them, as “satiating their horror in a most human fashion.” The key word is not horror but satiating. Attraction to fear is a kind of hunger.


I could not resist a bit of binge-reporting on my own when I ran across another macabre headline from a few years ago: “Black mamba pet snake suspected in death of Putnam woman.” I was curious to learn more.


The tale began with a 911 call into the Putnam County Sheriff’s Office in upstate New York around 7:00 p.m. on June 14, 2011. A male voice on the line explained that he had returned home from work to the small bungalow that he shared with his girlfriend in the community of Putnam Lake, according to the official incident report, only to discover her body on the bed—face up, unresponsive, cold to the touch. The sheriff’s department dispatched emergency responders at 7:06 p.m. At some point, fairly early on, the first responders learned about the snakes.


Putnam Lake is a bucolic, tree-enshrouded enclave about 65 miles north of New York City. Once a weekend getaway spot, it is now more suburban than wilderness, more modest than ostentatious. The houses, dotted along the winding streets and wooded hills that descend to the lake, seem utterly ordinary, with front-yard flower beds, basketball hoops, children’s toys strewn on the lawn. It is not what you would consider a typical habitat for a species of venomous snake whose natural range is limited to sub-Saharan Africa. Yet given our global commerce in exotic animals as well as exotic cars and foodstuffs these days, any home in any neighborhood in any town can house a covert menagerie of exotic—and potentially lethal—animals. And when things go wrong locally, everyone quickly learns about it globally.


That was exceptionally true of what went wrong in the house at 21 Hopewell Drive, a short, narrow street on a hill that rises above the eastern shoreline of the lake. When first responders arrived at the house, they encountered the distraught boyfriend, identified as Vito Caputo in the police incident report. He told officers that there were approximately 50 venomous snakes kept in double-locked cages in the residence. He also mentioned that one of the locks on a cage housing an especially deadly snake known as the black mamba (Dendroaspis polylepis) had been removed and was on the floor, although he claimed the snake was still in its cage. The responding officer entered the house just long enough to confirm the motionless body, then quickly retreated. More officers were dispatched to the scene. The provisional reason for the police activity was “Unattended”—as in unattended death.


The lead investigator, Nicholas DePerno, arrived soon after. When he heard about the black mamba, he went up to the boyfriend and said, “I’m not pulling any punches. Are you sure that snake is in the cage? Because if it isn’t, and it bites me, I’m going to be really pissed!” He would be more than pissed; prior to the advent of antivenom, black mamba bites were considered 100 percent lethal. Assured that the snake was in its enclosure, he entered what was still a potential crime scene with another officer. His initial assessment was, “Holy shit!”


It was immediately apparent that this wasn’t your typical suburban interior decorating scheme. Heavy curtains covered the entryway to most of the rooms. There was a weird background sound that filled the house, almost like steam leaking from a pipe or a chorus of domesticated cicadas. DePerno walked into the living room. One entire wall, floor to ceiling, where normally there might be an entertainment center or bookshelves, housed custom-built, zoo-quality, wood-framed containers holding snakes. Lots of them. “It was a very, very slow search,” he admitted. “You get a ‘pucker factor’ when you’re in a house full of venomous snakes.” Every time he walked in front of a large enclosure in the kitchen, there was loud hissing, followed by the sound of a snake striking the glass. It contained, investigators soon learned, an agitated king cobra (Ophiophagus hannah). Every time the snake struck, one official noted later, “You could see the plexiglass bend a little.”


DePerno withdrew from the house and called Ken Ross Sr., chief of Putnam County’s Society for the Prevention of Cruelty to Animals. In New York State, the SPCA has law enforcement status when it comes to captive animals. Ross took one quick look at the cages after he arrived and immediately called his “snake guy.” This was Christopher Cooper, a self-described critter consultant who worked at the Katonah Bedford Veterinary Center in nearby Bedford Hills.


By the time Cooper arrived, a large contingent of first responders and onlookers had clotted the narrow road leading up to the house—local police, county sheriff’s department, state police, paramedics, curious neighbors. When Cooper—the son of an NYPD cop and a former biker (though you’d never guess from his slender build, tame beard, and wire-rimmed glasses)—strode up to the group, the officer in charge turned to the SPCA chief and, voice dripping with skepticism, asked, “Is this him? Is this the guy?” Cooper was used to hearing that. It took him back to the days when he was a gawky adolescent growing up in the Bronx, with a bowl haircut and buck teeth, “mercilessly” picked on by schoolmates. He realized early on that owning and handling animals, especially snakes, gave him a cachet, an authority, and, in his opinion, a way to prevent even more bullying.


Despite first impressions, Cooper had been handling reptiles, including venomous snakes, for more than three decades. He had once been called on to tangle with a runaway six-foot Nile monitor lizard on the main street of Beacon, New York. When it came to exotic animals, especially reptiles, he described himself as the “sort of go-to person for really bad stuff.” No one wanted to accompany him back into the house at first. Because it was a potential crime scene, however, someone had to do it. That was DePerno.


The moment Cooper set foot in the house, he heard “a tremendous amount of hissing.” It is not unusual for snakes to hiss, he knew, but after their routine had been disturbed by the comings and goings of strangers, this sounded different. “Overt loud hissing is unusual,” he said. “And over this overt hissing comes a chorus of rattling. So now I’m like, ‘Okay, rattlesnakes!’”


On his first short reconnaissance into the house, Cooper pulled away the heavy curtain covering the first door to the left off the central hallway and poked his head inside. The first thing he saw was a reverse-osmosis water purification system—a highly sophisticated device for a pet hobbyist. He took a few steps into the room and saw the first of the caged snakes. He recognized a spitting cobra, a timber rattlesnake, and a Mojave rattler. “My brain was about to explode,” he recalled. He paused to admire the quality of the cages—“some of the nicest, most pristine enclosures you’ll ever see.” It was just that they enclosed “the hottest snakes on the planet.” As he made his way through the house, he could see a woman’s body in the bedroom.


As events in Putnam Lake unfolded, the story began to conform to a common and predictable pattern. For every three-paragraph item in Science Times on snake locomotion or a 100-million-year-old fossilized specimen, it seems there are at least twice as many accounts of melodramatic real-life human–snake encounters: the escaped cobra that terrorized a neighborhood in Raleigh, North Carolina, or the “really poisonous” brown snake that interrupted a tennis tournament in Australia. They share with horror films an artful yet cynical cultivation of fascination (at a safe distance) and vicarious dread (a fear that nonetheless leaves a residue of disgust). And they pose extraordinary public safety challenges to community officials, as was happening in upstate New York.


Cooper retreated outside with the nervous deputy at his side and walked up to the assembled group of law enforcement officials. “Even with my penchant for exaggeration and embellishment,” he announced, “this is bad.” Then he issued a puzzling list of requests. “I need a state helicopter on standby,” he told the group. “I need an ambulance. I need Jacobi Hospital in the Bronx to be alerted. I need you to evacuate the neighborhood. And,” he added, almost as an afterthought, “I need some Post-its.”


The helicopter was to air-evacuate any potential snakebite victims. Jacobi Hospital had a snakebite center. Clearing out the neighborhood was for public safety; at that point, it was still uncertain if any of the venomous snakes were loose in the house or had escaped. “Do you know what would happen if there were neighborhood kids playing in the grass with a black mamba loose?” Ross, the SPCA chief, told me later.


And the Post-its?


Cooper went back into the house, peered into each case, identified each species as best he could, and methodically affixed a Post-it on each snake enclosure—a smiling face for a harmless snake, a frowning face for a venomous or potentially dangerous snake. He couldn’t identify all the snakes in that first pass, but there were a lot more frowning Post-its than smiling faces. According to an inventory Cooper later prepared for New York State investigators, there were 75 captive snakes in the four-room cottage, 57 of which were “the most dangerous poisonous snakes on the planet.” Not just venomous, but deadly in a way that anyone would find heart-stoppingly alarming. The official inventory filed with New York State environmental officials (and this is only a partial list) noted 13 cobras, including 2 spitting cobras, an albino monocled cobra, and a pair of Sri Lankan cobras that were endangered species in their own country; 21 vipers, including a black-headed Brazilian lancehead viper, 2 eyelash vipers from Central and South America, a saw-scaled viper (responsible for countless snakebite deaths each year in Central Asia and the Middle East), and a Gaboon viper from Africa (“They have the longest fangs of any poisonous snake,” Cooper said, “they like come out the other side…”); an asp (“like the one Cleopatra used to kill herself”); a death adder (“It’s called that for a reason; everybody it bites dies”); a green mamba and a black mamba; a Costa Rican fer-de-lance; a copperhead; and 12 rattlesnakes. Investigators even found a mouse-breeding operation in the basement to keep the dozens of reptiles well fed. “You bring that many poisonous snakes in one place,” said Ross, the SPCA officer, “it’s just a time bomb.”


The “snake guy” noticed a few other unusual things on that second pass. He saw that several framed photographs in the hallway leading back to the bedroom had been knocked askew, as if someone had staggered into them while passing by. And when he entered the bedroom, he found the woman lying atop a perfectly made bed, with crisp white sheets. Cooper noticed two sets of fang marks on her left wrist (the final police report later referred to seven fang incisions on the body). “She was not breathing,” the official police report later noted, “and was cold to the touch.” Cooper also observed that, unlike all the other snake containers in the living room, which had double locks, the locks were not entirely closed on one case; one lock lay on the floor. That case held the black mamba.


In the hierarchy of terror that venomous snakes inspire, the black mamba lords over virtually every other species. It is routinely described as “the most feared snake of the African continent.” Its unique and evolutionarily honed venom, containing potent neurotoxins, attacks the nervous system instantly; roughly stated, toxins in the venom short-circuit the body’s ability to transmit nerve impulses—to the brain, to the heart, to the autonomic nerves that control breathing (asphyxiation is the typical cause of death). In a faintly hyperbolic departure from the normally constrained language of the scientific literature, a recent review paper in Nature Reviews Chemistry about snake venoms described the species as “very aggressive when threatened, extremely fast, intelligent and has highly toxic and fast-acting venom.” Of its quickness, Raymond Ditmars, the legendary curator of reptiles at the Bronx Zoo, once likened it to “the shaft of a traveling arrow.”


“Black mambas will bite you for no reason,” said Cooper, who occasionally slithers into hyperbole. “They’re extremely, extremely poisonous.”


In their initial passages through the house, investigators only had the boyfriend’s word that all the snakes, including the black mamba, were still secured in their enclosures. It fell to Cooper to confirm that the reptile was still in its cage. He now believes the woman in the bedroom, later identified as 54-year-old Aleta Stacey, barely made it to the bed after being bitten by the black mamba. Those dislodged picture frames along the wall? Cooper speculated that they were inadvertently disturbed when Stacey, venom spreading rapidly through her body, began to lose consciousness as she careened toward the bedroom. “She’s dying,” he thought to himself, “and she knows it.”


The scene of the “unattended death” remained in tumult for hours. Upward of three dozen law enforcement responders milled about outside the house, trying to figure out what to do with dozens of venomous snakes in a quiet neighborhood. An emergency helicopter waited on standby at a nearby ball field. Investigators from the New York State Department of Environmental Conservation had to be called in; the agency prohibits keeping exotic wildlife, such as venomous snakes, in private homes without a license. Herpetologists from the Bronx Zoo agreed to come the following day to remove and relocate the reptiles. (Jacobi Hospital had been alerted because, as the closest among all hospitals in the New York metropolitan area to the nearby Bronx Zoo, its snakebite center can administer antivenom treatments for a wide range of exotic snakes.) A van from the coroner’s office arrived around 9:00 p.m. Because of the snakes, the coroner at first refused to set foot in the house.


Investigators initially considered the possibility of foul play in the death of Aleta Stacey, according to Cooper, but also included “possible suicide” in their reports, and the final New York State DEC report suggested she took her own life. The autopsy findings, according to that report, noted that a large quantity of drugs was found in her system, along with the fang marks. The tell, for Cooper, was her behavior. “You’ve just gotten bitten by this incredibly poisonous, dangerous snake,” he said. “You run outside. You scream, ‘Help, help, I’ve been bitten by a snake!’ You call 911. You call your boyfriend. You do anything and everything possible to let someone know. You don’t go lay down in your well-made bed and die.”


In a subsequent, mordantly melodramatic cable TV documentary, friends of Stacey recalled her being despondent in the days leading up to the mamba episode. “She was off her meds and depressed,” SPCA officer Ross said. “It looks like she unlocked the case with the black mamba, opened the lid, and stuck in her arm. She was struck twice. She closed the lid, laid down in the bed, and passed.” “She basically committed suicide by snake,” Cooper said.


This is more than a sad, lurid, gothic, decade-old story that confirms the lethality of the black mamba; that fact is well known, even among people who don’t think (or care) a lot about snakes. “Black Mamba,” after all, was the nickname adopted by one of the greatest basketball players in NBA history, the late Kobe Bryant, as testament to his quickness, deadly accuracy as a shooter, and killer instinct in the waning minutes of big games. “Black Mamba” was the code name for Uma Thurman’s character in the film Kill Bill. Black Mamba has become such an ubiquitous and domesticated marketing term signifying a sort of racy danger that it is the brand name for a line of high-end (all vegetative) accessories like women’s purses, as well as the name of an Italian rock group.


The tragic Putnam Lake story started small, first appearing in local upstate newspapers like the Daily Freeman of Kingston, New York. Soon after, it popped up in the New York Post. Local CBS News picked it up, as did ABC News, whose story aired in Los Angeles, Houston, and Chicago. Reuters and United Press International beamed out dispatches all over the world. The story appeared in the London Daily Mail and the Independent, on Australian television, in a South African daily, and on a website in Ghana. It even made its way onto a right-wing MAGA website called Before It’s News. Animal Planet aired a docudrama about the episode, called Fatal Attraction: Snake Secrets, in September 2012.


The World Health Organization estimates that up to 138,000 people a year die of snakebites, mostly in impoverished developing countries, but to many in the developed world, those are distant, anonymous catastrophes. Closer to home, popular culture thrives on these creepy, terrifying, and idiosyncratic stories that poke that excitable “fear module” and rev up collective antipathy toward snakes; they reinforce a fear of death that is, actuarily speaking, irrational (less than half a dozen people on average in the US die of snakebite each year, mostly because they refuse medical attention). Yet each horror tale reaffirms the Otherness of snakes as dangerous and unlikable and legitimately terrifying organisms.


But snakes are impresarios of paradox. They force us to consider two other aspects of the Putnam Lake story. Illegality and hoarding aside, more and more hobbyists have easier access to more snakes (venomous and otherwise) than ever before. Snakes as pets have become incredibly popular; in the decades prior to the Putnam Lake incident, the number of pet reptile owners in the US alone, according to some estimates, doubled to 4 million people, although lizards account for many of those pets. The market in “morphs”—snakes bred in captivity to have unusual coloration, such as tessellated corn snakes and albino ball pythons—has exploded. Animal dealers imported nearly 300,000 Indian and Burmese pythons into the US over the three decades ending in 2011, according to government estimates, and John Virata, the editor of Reptiles magazine, told me that there are probably many more than the estimated 400,000 owners of the single most popular species, ball pythons (Python regius). When beloved Michigan “reptile influencer” Brian Barczyk died in 2024, his mourners included more than 5 million followers on YouTube and more than 7 million on TikTok.


Snake tales like the Putnam Lake story; like the possibly apocryphal tale of the cuckolded Russian snake-handler who live-streamed his fatal black mamba bite on YouTube; like the fearless snake-handler at the 2022 rattlesnake roundup in Freer, Texas, who suffered a fatal bite in the shoulder; like the male resident in Charles County, Maryland, who died in 2022 from a bite by one of the snakes he kept in his everyman suburban home; like Grace Wiley, onetime curator of reptiles at the Brookfield Zoo, who died by cobra bite; like Karl Schmidt, the legendary herpetologist at the Field Museum in Chicago, who died by the bite of a boomslang; like the well-known herpetologist Joe Slowinski, who succumbed to the bite of a many-banded krait on a field trip to remote northern Myanmar (a tragedy that inspired a book)—all these grisly stories with unhappy endings find a home in the popular imagination because they ride that razor-thin, morbid but irresistible line between dread and fascination. Referring to the case of a man in the Midwest who was bitten by one of the 100 snakes he kept at home, Chris Cooper told me, “As he was dying, he was on Facebook telling people how he got bit. Now 911 is not the first call you make.”


One of the venomous snakes removed from the Putnam Lake house the following day was a pretty pit viper common to the American Southwest known as a black-tailed rattlesnake (Crotalus molossus). Blacktails don’t boast of the same horror quotient as cobras and mambas, but they are stunningly beautiful creatures—usually with dark two-tone diamond-shaped patterns etched with Dürer-like crispness on a yellow-orange or tawny background, as precise and geometric a weaving as anything Nature (or the indigenous Apache, who have shared their habitat in the Southwest with the rattlesnakes for millennia) has created. The crisp skein of bright diamonds ends in the namesake black tail. This species is the protagonist of a very different snake tale, a story also a little scary that left not a trace in the daily news.
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Harry Greene had what he calls his “gumption trap” moment about 30 years ago in the mountainous terrain of southeastern Arizona. The term comes from Robert Pirsig’s bestselling 1974 book Zen and the Art of Motorcycle Maintenance. “That’s when you have an incorrect starting assumption that keeps you from making progress,” Greene told me. His incorrect assumption was that a rattlesnake implanted with a radio transmitter that he was tracking should have been down on the ground, beneath the branches of a juniper tree, right there in front of him. It was, he was about to discover, much closer.


Greene, a herpetologist who served on the faculties of the University of California at Berkeley and Cornell University for decades, is a name largely unknown to the general public. But his 1997 opus Snakes: The Evolution of Mystery in Nature resides on the bookshelf of virtually every living herpetologist and holds as well a cherished place in the libraries of hobbyists and of people who love to hunt and keep reptiles. It is at once a coffee-table book of exquisite photographs of rare serpents and a scholarly love letter to this most reviled class of animals.


In Snakes and in his ruminative 2013 memoir Tracks and Shadows, Greene lays legitimate claim to being the poet laureate of contemporary herpetology—a biologist with deep, hard-earned scientific knowledge about snakes along with a naturalist’s sensibility in appreciating them and a writer’s gift for describing the world where these creatures intersect with us, in all its wonder and tragedy and humbling complexity. In Tracks and Shadows, his field descriptions (forget the animals) settle into a blunt, wondrous lyricism. Of a field trip to the Mojave Desert, he wrote, “Everything is weathered. The air tastes clean. As afternoon shadows deepen, distant ranges turn flat lavender gray. Creatures that perish here dry quickly, minus the tariffs of scavengers, and drift off on the wind.”


The son of a US Army Air Corps serviceman, Greene moved around often with his family, and one senses that nature became the real constant in his life. He has described himself as an “academic gone a bit feral,” but in truth Greene spent a fair amount of time on the wild side before ever entering the academy, as a former ambulance driver, mortician’s assistant, army medic, self-described mediocre student, and someone who has had to process death, in strangers and children as well as lovers, up close and personal. He also draws on a broad range of cultural nourishment, citing the lyrics of country singer Rita Hosking in one paper, snagging a blurb from novelist Jim Harrison, invoking the poetry of Robinson Jeffers in a recent essay, and talking snakes over dinner with Norman (A River Runs Through It) Maclean. Most of all, he is a fanatic evangelist for the worldwide cult of evidence-based knowledge known as science, not to mention an excellent field biologist.


It was in that last capacity, and perhaps cashing in on his roguish celebrity, that Greene called out his guild about a decade ago and criticized what most of the larger scientific community believed for many, many years: that snakes were “unworthy” of serious scientific study. Beginning in the 1980s, and especially in the last 10 or 15 years, Greene’s argument that studying snakes could be revelatory has gone from minority pipe dream to eye-popping reality. His shadow falls on many chapters in this book: as scientist, mentor, raconteur, thinker, commentator, contrarian, inspirational figure, and a profanely exuberant lover of snakes.


At the time Greene started out in science in the 1970s, snakes were considered cold, asocial, uncaring, unthinking, uninteresting animals. And rattlesnakes? Nothing but malevolence with scales. But Greene earned his PhD at the University of Tennessee under the guidance of Gordon Burghardt, an early apostle of reptile ethology, so he was already groomed to appreciate behavior, even in supposedly asocial animals. And Greene ventured into field studies during the first burst of transformative technology: the implantable radio transmitter. “I was in Berkeley teaching field natural history and herpetology, in a place where there were rattlesnakes still on campus,” he told me. “And telemetry was starting to just emerge, so all that came together. I mean, holy shit, I might get to actually watch rattlesnakes do something!”


He had initially started his fieldwork in Costa Rica studying bushmasters, the world’s largest vipers (some reach eight feet in length). He was mainly interested in their feeding biology and defensive behavior. After this initial work, Greene gave a talk about bushmasters at a scientific meeting, and a stranger named David L. Hardy Sr. came up to him afterward. “I’m a physician,” Hardy told him. “I study snakebite as a hobby. I’ve published some papers about it. And I’d like to help pay for your research and be your field assistant.” Greene didn’t exactly warm to the idea of research support, but he told Hardy, “I’ll let you come along once and we’ll see how it works out.” It worked out quite well. “He was, like me, a military brat, and we both were crazy about snakes,” Greene said. That was the beginning of a 20-year collaboration that revolutionized scientific thinking about snake cognition and behavior.


Hardy, an anesthesiologist with a prominent practice in Tucson, had a summer home in the Chiricahua Mountains in southeast Arizona. Greene visited for the first time in the summer of 1985 and fell in love with the place. “And here were these magnificent, absolutely mind-blowingly beautiful black-tailed rattlesnakes,” Greene recalled. “And we could find them.” That may seem like an obscure point, but it is one of the reasons that the bulk of scientific research on snakes has focused on mainly two groups of serpents: garter snakes and rattlesnakes. Why? Because of all snake species (at least in North America), they are the ones most likely to spend time aboveground and out in the open, where they can more easily be found and studied. The Arizona rattlesnakes also tolerated the new telemetry surgery “extremely well,” Greene said, so the focus of his research over the next two decades shifted to black-tailed rattlesnakes.


In those early technological days, the radio transmitters were about the size and shape of half a human index finger, and they were inserted manually down the rattlesnakes’ throats, without anesthesia. “We just smeared them up with mineral oil and take a pair of forceps and insert them into the gullet—carefully, of course,” Greene explained. Once the device was past the rim of the mouth (and fangs), Greene and Hardy would use their fingers to palpate it down the snake’s body until it lodged in the stomach. The transmitters would last between one and four weeks before the snakes would defecate them out. Later on, with a more elaborate technique, they surgically implanted radio transmitters about two-thirds of the way down the length of the snakes and then threaded a 12-inch wire just underneath the skin, turning the snake’s entire body into a mobile, slithering antenna. “It really transformed snake biology, I think,” Greene said. “That just changed our lives.”


Beginning in 1988, Greene and Hardy began to track a population of black-tailed rattlesnakes that inhabited a small field site in southeasternmost Arizona, northwest of the town of Portal and, as Greene once wrote, “literally and figuratively on the road to Paradise.” The two-mile site followed Silver Creek, flanked to the north and south by mountains. This remote terrain is very hospitable to snakes in general (more than 30 species inhabit the area), and to black-tailed rattlers in particular. Greene and Hardy thought this field site offered a unique opportunity to observe snake behavior in the wild. With the radio transmitters, the researchers could pinpoint the location of dozens of telemetered snakes, trace their movements over a 24-hour cycle, and begin to parse out the otherwise occult behavior of these secretive reptiles.


They used one snake to find others. “Number one was a male,” Greene said. “We found a blacktail across the road. We caught him. We put a radio in him, we let him go. Ten days later, he’s courting this female. She becomes number two. Three weeks later, another male has a try at her. He becomes number three. Eventually we had 50 blacktails with radios in them for periods of up to 12 years.” The most profound impact of this technological trick was that for the first time in the wild, herpetologists could identify a radio-tagged snake as an individual, with all that individuality implies: behavior, temperament, personality, habit, predilection, idiosyncrasy, life cycles, life rhythms. They recorded meals, defecations, courtships, copulations, pregnancies, birth sites, hunting ranges, peregrinations, winter refuges.


Over nearly two decades, Hardy and Greene recorded more than 5,000 interactions with the rattlesnakes in this particular area. They numbered the snakes. They watched them court and give birth. They watched the snakes lie in ambush, waiting patiently for hours to strike their typical prey, white-throated woodrats and rock squirrels. And what they saw changed the way people thought about snakes. On one occasion, Greene and Hardy were observing a blacktail through their binoculars as it took up an ambush position outside a chipmunk’s lair. They couldn’t believe their eyes when they saw the snake use its head to tamp down a fern plant in order to have clearer sight lines to prey that might not appear for another week or so. Snakes weren’t supposed to be able to see well, yet here they were, peering into the future.


And then there was the Sunday morning when Hardy called Greene in Berkeley, his voice trembling, reporting social behaviors previously unimaginable. “You’re not going to believe what I just saw,” Hardy said.


“Well, tell me!” Greene blurted.


“Well, Female 21…” he began.


Female 21 was one of the most closely observed (and beloved) blacktails in the study site, and at the time she was pregnant. “I’ve been going out to her gestation site every day,” Hardy continued, “and sneaked up on her—and she’s sitting with babies. She’s not abandoning them! They’re all coiled up on top of her. And when I got a little too close, they crawled in the burrow behind her, and she rattled and backed in after them.” Hardly anyone had suggested rattlesnake maternalism—seemingly a naturalistic oxymoron if ever there was one—much less documented it before.


Greene’s reaction? “Holy shit! What we expected was, she gives birth and she crawls away. At that point, she hasn’t eaten in almost a year. But she doesn’t crawl away.” When Hardy went back the next day, “She’s sitting there again. The babies are on top of her. And they’re tongue-flicking each other.” What they had observed, in more than a one-off context for the first time in rattlesnakes, was maternal care and postnatal protection. It didn’t last long. As soon as the pups shed their skin for the first time, about 10 days after birth, they all dispersed. But it was the first hint at much more complex social behavior than anyone had imagined.


“Harry Greene was the first person to really start doing this—standing back and watching the snakes instead of just going and catching them,” said Emily Taylor, a professor at California Polytechnic State University. “You stand back and watch them, because that’s when you can really see some of these cool things.” In the early 2000s, Melissa Amarello and Jeff Smith went on to show that rattlesnake moms use “babysitters” with their broods, and Taylor, a former student of Greene’s at Berkeley, has popularized these findings by live-streaming rattlesnake dens. “They have these complicated social systems,” she said, “with friends that they like to hang out with and other snakes that they like to avoid, and they live for decades, and the mothers take care of the babies, and they seem to show these cognitive processes that we wouldn’t associate with them initially. It’s only come to light recently because of Harry.”


But back to Female 21 and the “gumption trap.” As Pirsig had presciently written, if you are stuck with a false premise, “you can fail to see the real answer even when it’s staring you right in the face…”


Greene was searching the ground beneath the juniper tree for Female 21 because he’d been getting confusing signals on his radio receiver. The snake should have been right there in front of him, on the ground in the leaf litter beneath the tree. But he didn’t see anything resembling a snake. He bent down to scan the ground for telltale snake scales. Still nothing. Greene kept searching for a glimpse of skin and scales in the brush under the tree. Still no trace of his favorite snake.


“I stupidly thought—stupidly because I actually had no reason to think this, I had never seen a blacktail buried in the dust and the leaf litter under a tree. But I couldn’t see her. So I was like, Shit, where is she? I crawled around under this low-hanging juniper tree several times, hoping to get a sign from this particular patch of litter. And all I was getting was confusing directionality. So I sat up. Now I’m sitting on the ground. I’m sitting among the overhanging branches of this juniper tree.” That’s when he suddenly remembered the “gumption trap” passage from Zen and the Art of Motorcycle Maintenance: having an incorrect assumption that keeps you from seeing what’s staring you right in the face.


“As I’m sitting there thinking about Robert Pirsig, I have this vague sense that there’s something really close to my left eye,” Greene recalled. That’s when he realized that Female 21 was not on the ground but perched on a branch of the juniper three feet off the ground. How close? “Inches. Inches from my face. She doesn’t tongue-flick. She doesn’t rattle. She doesn’t pull her head back as if to strike. Doesn’t move.”


Greene started “quietly lowering myself” and backing away from the tree. “I think there’s a pretty good chance I missed what would have been a horrible bite, because I had not taught Female 21 that I was a threat,” he said. “She’s the one we had 12 years of encounters with.” Indeed, Greene and Hardy had caught her five times over that period, anesthetized her with gas in the field, and surgically implanted or replaced her radio transmitter (including once while she was gestating). Five times! And Female 21’s reaction? “I don’t think I ever even saw her rattle in 12 years,” Greene told me.


Now no one would have been surprised if this encounter had had a different ending. In addition to the surgeries, the researchers had logged nearly 600 separate interactions with her in the wild. But there was another, less acknowledged aspect of Greene’s early research that may have made a difference (and influenced the field, too). During the entire study, Greene and Hardy had conscientiously refrained from applying some of the age-old—and often brusque—techniques of snake handling. Unlike in the days of his Texas youth, Greene did not “pin” Female 21—mash her neck down with a metal hook and let her writhe until he got a tight manual grip behind her head. The main predators of snakes, such as raptors, specifically attacked the same location, at the back of the head. Thinking like a snake, Greene and Hardy convinced themselves that the blacktails would experience pinning as the attack of a predator, which would elicit the only reaction these animals knew: a defensive strike at the antagonist, fangs unfurled like avenging spears. During their many years of observation, Greene and Hardy handled the snakes with as much gentleness as care allowed and got to know these animals intimately as individuals. “There’s no way to prove this,” he told me, “but I think it’s at least possible this could have ended a lot differently if I had five times mashed that snake’s head against the ground with a snake hook and picked her up while she was thrashing—you know, essentially taught her that I was a threat. Maybe I didn’t teach her anything, but at least I didn’t teach her I was a threat.”


Fate was not quite as kind to Greene’s wife, Kelly Zamudio, a respected herpetologist on the faculty of the University of Texas–Austin. On a morning in 2002, while hunting lizards in Arizona, she accidentally stepped on a black-tailed rattlesnake and suffered a severe bite on her left shin. In a paper co-authored with Hardy, she described a 12-day hospital stay, multiple surgeries (including the removal of approximately two-thirds of the muscle around her tibia because of necrosis), and a dogged recovery that saw Zamudio running marathons within two years of the incapacitating envenomation.


Unlike the broadcast bombast of the internet, with its periodic and predictably titillating tales about venomous snakes, Greene and Hardy’s long-term observational studies of the Chiricahua blacktails barely left a whisper in the scientific literature, much less in the mainstream media. They boiled down 15 years of field observations into a 26-page chapter in a 2002 book titled Biology of the Vipers, published by a relatively small academic press in Utah. No matter. The research profoundly changed scientific, and ultimately public, perception of snakes in general, rattlesnakes in particular. In his memoir, Greene said he and Hardy “especially relished familiarity” with individual snakes, who went about their business in the wild. “The blacktails often seemed aware of us,” he noted, “but typically paused only briefly, rarely rattling, and resumed activity.” In other words, these humans believed they had—could have—relationships with these snakes. I asked Greene if it was possible that Female 21 specifically recognized him.


“Maybe,” he replied, a little discomfited by the implications of the question. “I mean, if you’d asked me that question [back then], I probably would have more decisively said, Probably not. But knowing what I know now that other people have discovered and that we discovered?” He paused to give a little laugh. “I would be careful about being too dogmatic about those things. I think it’s entirely plausible.” Entirely plausible, that is, that a non-captive pit viper in the wild recognized a specific human being and laid off biting him because she understood that she was not in danger.


Two snakes, two close encounters, two very different narratives. It will never be unwise to regard a venomous snake with care, distance, and respect, but Harry Greene has long believed that the public appreciation of serpents has been impeded, in part, by our “ignorance of their lives as individuals.” As he and Hardy were among the first to show (and as many other scientists will tell you nowadays), snakes have temperaments, habits, individual talents, individual tics. And Greene believes that curiosity about their behavior rather than fear is essential to their preservation as a class of animals. As he once put it, “Natural historians transform curiosity into science and thereby help save species from extinction.”


Harry Greene has seen too much of the real world to be a naive evangelist, but it’s not hard to find a message in his sermon. By studying serpents with rigorous science, we not only learn to appreciate them, Other though they may be; we learn more about our own biology, about ways to improve our health, about how to titrate that bedeviling mix of fascination and fear, perhaps even how snakes might teach us to convert loathing into tolerance, respect, and benevolence—all of which are essential ingredients in the protection against extinction.
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