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For Archer, my adventure partner,

and for everyone

who has ever felt lost in the dark







How insupportable would be the days,

if the night with its dews and darkness

did not come to restore the drooping world.

—HENRY DAVID THOREAU

To go in the dark with a light is to know the light.

To know the dark, go dark. Go without sight,

and find that the dark, too, blooms and sings,

and is traveled by dark feet and dark wings.

—WENDELL BERRY
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Years ago, I heard a story about a boy who was lost, alone, in the woods. When a man from the search-and-rescue team found that child, curled like a baby rabbit among leaf litter, he did not lift him from the forest floor. He did not whisk the boy away to an artificially lit, human-built space. Instead, he lowered himself to the ground beside the boy and asked him to describe what he had heard and seen and felt during the long hours he’d spent in the dark, terrified.

At his rescuer’s prompting, the boy described the sounds of creatures cackling, the feel of tiny feet tickling his skin. In return, the man, to the best of his ability, explained what had been going on around him. That first responder understood that, for the rest of the boy’s life, his memory would wander back to that place. And, if he had been properly introduced to the creatures he’d encountered there in the dark, he would not have to continue living in fear of them.

Unfortunately, most of us are rarely advised to hold space for darkness, and it’s difficult to find guides that might help us better relate to it. Against darkness, the Western world has a deep cultural bias. Almost every storyline we’re familiar with suggests that we should banish it as quickly as possible—because darkness is often presented as a void of doom rather than a force of nature that nourishes lives, including our own.

But darkness is an integral and essential part of the human experience, and it’s one that we are collectively losing. Organizations ranging from DarkSky International to the American Medical Association have implored the public to fight light pollution, which has been shown to cause increased rates of diabetes, cancer, and a variety of other ills, as well as degradation to entire ecosystems. Still, light pollution continues to grow.

What might we discover if we pause to consider what darkness offers? What might happen if we, as a species, stopped battling darkness—negatively pummeled in popular culture and even the nuance of language—as something to be conquered and, instead, started working with it, in partnership?

This is the story of how I set out to re-center darkness by spending time with some of the diverse and awe-inspiring life-forms that are nurtured by it. We are surrounded by animals who rise with the moon, gigantic moths and nocturnal blooms that reveal themselves incrementally as light fades. In the past, I might have conceptualized a journey to align with natural darkness as requiring a jaunt to the Canary Islands, the darkest place on Earth. I might have neglected the nocturnal expanse of my Southern Appalachian homeland. But we are increasingly in need of models of how to find wonder on our own patch of planet. In this way, I hope my quest will strike curiosity that can be applied by anyone, to any nocturnal landscape.

Darkness turns familiar landscapes strange, evoking awe by its very nature, in ways that meet people wherever they stand. In Appalachia, as everywhere, night offers a chance to explore a parallel universe that we can readily access, to varying degrees. Nocturnal beauty can be found not only by stargazing into the distant cosmos or diving into the depths of oceans, but by exploring everyday realms of the planet we inhabit.

We, along with everyone we know, have relationships to darkness that influence how we think about it, talk about it, and move through it. But, unlike that child found in the woods, we’re rarely given opportunities to contemplate our experiences. Whether we are swimming in bioluminescent tides off the coast of California or watching iridescent moths hover over a sidewalk in Brooklyn, nearly anywhere on Earth can—at the flip of a switch—become a wilderness of possibility.

As you travel with me through the fern-sprouting valleys and cloud-cresting peaks of Appalachia, encountering creatures both familiar and strange, I hope you will join me in recognizing darkness as a restorative balm for this burning world. And by the time you’ve turned the last page, I hope you won’t feel the impulse to always quicken your step when encountering darkness, imagining perils. Instead, when you come across shadows, I hope you’ll be inspired to sometimes slow your stride, alert to marvels.







Season of Inspiration
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Fireflies Blinking
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Synchronicity

I’ve been in Great Smoky Mountains National Park for less than an hour when I’m mistaken for a woodland fairy. Even though I’m here to witness the ethereal phenomenon of synchronous fireflies—a species famed for its ability to flash in unison—the association is surprising since I’m feeling more like a haggard dweller of the modern world than an enchanted being of old-world mythology. In fact, when I hear a stranger calling out from across the forest glen I’m wandering, it takes me a second to realize that she’s addressing me. She waves me over and asks again: “Are you a magical creature?”

The woman gestures toward the two young children with her and says, “We saw you walk down to the river, and then you disappeared. I told the girls you must be magical. This whole place is magical. Reminds me of Narnia or something.”

It does feel like we’ve traveled through a portal to another realm. The woman is sitting on a porch stoop, but there’s no porch. And there’s a chimney nearby, but no house. To reach the Elkmont-area trailhead, we—along with hundreds of other visitors here to witness the synchronous fireflies’ light show, which generally occurs in a two-week period around early June—had to walk through an avenue of mountain cabins, abandoned after the park was formed. Remnants of the former human settlement—some of which has been lost to the elements—are visible everywhere, scattered among river-rounded stones and beds of fern.

In 2021, Tufts University released the first-ever comprehensive study of firefly tourism. They found that, globally, one million people travel to witness firefly-related phenomena every year. Given that the synchronous fireflies of Elkmont are some of the most famous fireflies in the world—and that I live in Southern Appalachia, their home region—coming across the study during a pandemic lockdown made me think it was past time for me to see these brilliant creatures.

The firefly event in Great Smoky Mountains National Park, which straddles this section of Tennessee and North Carolina, draws visitors from across the continent. Years ago, the National Park Service instituted a lottery for people to secure passes since the species’ growing popularity raised concerns about conservation. I explain to the woman that I’d dipped down to the river for a brief respite from the crowd. She empathizes. Even with attendance limitations, the annual gathering isn’t a small one.

I’m here hoping to glimpse fireflies’ bioluminescence, or living light, partly because I’ve been spending too much time basking in the illumination of screens. I’ve fallen under the influence of phones, computers, and tablets. For several seasons now, I’ve been beating myself against screens like a moth against a lightbulb, seeking entertainment that might numb me, news that might serve to comfort me. In a time of global confusion, I’ve been trying to find answers that do not exist. The process has only served to disrupt my animal instincts—and the influence of artificial light in my life isn’t limited to electronics.

According to DarkSky International, 99 percent of people in the United States live under the influence of skyglow—diffuse, artificial brightening of the night sky—with a loss of unfettered access to the blinking sun-and-moon patterns with which we evolved. Internationally, light pollution is increasing at exponential rates with no signs of slowing. It’s as if we, as a species, have grown afraid of the dark. Tonight, I’m hoping to break the spell that artificial lights have cast.
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Along the trail designated for firefly viewing, people have been setting up folding chairs as if they’re waiting for a parade. They’re a diverse bunch. Despite the awkwardness of talking to strangers in the dark, I learn that there are nine-month-olds and ninety-year-olds among them. Some of them have been to the firefly viewing several times. Some, from the West Coast, are awaiting the first firefly sighting of their lives. They’ve come alone. They’ve come with their families. They’ve come because this event is something they’ve always wanted to attend and, due to the state of the world, they’ve stopped taking next year for granted.

Firefly habitat is so specific, so mercurial, that it’s possible to see a great show from one section of the trail while another remains relatively dark. No one, not even rangers, can predict the best seats for the evening, so people mill around until they find a spot that feels right to them. Finally, dusk comes.

When the first synchronous fireflies appear, sporadically flashing, they don’t seem, to my untrained eye, to be much different from common species that illuminate backyards across the country. But as their numbers grow, expectant murmurs travel up and down the row of spectators. Instinctually, when hundreds of insects grow to be thousands—each appearing to light the next in line, like a candle being passed—the crowd stands.

For a while, the insects’ rhythms remain a bit discordant, like those of an orchestra warming up. Scientists have found that the more individuals participate, the more in tune the insects become. Before long, it’s clear that the fireflies are working in unison. The effect isn’t a lights-on-lights-off situation, as I’d expected; it’s more like watching one of those raised-hand stadium waves, when people at a sporting event sequentially lift their hands, swept into the fervor of something larger than themselves.

The insects are responding to each other’s light, working with their neighbors to find their role in the whole. From a distance, the activity appears as a shimmering current of light running through the forest from right to left: Whoosh. Then darkness. Then again, a whoosh of light.

I cannot see the face of the woman beside me, but I come to attention when she calls out, “Dun, dun, dun, dunnn,” mimicking Beethoven’s famous symphony motif. “It’s like they’re playing music,” she says to someone beside her.

Spontaneously, I pipe up: “I couldn’t help overhearing what you just said about music. Have you heard about how the synchronous fireflies were found here?”

“Whoa, a messenger from the dark!” she says, laughing. “No, tell us!”

So I share what I’ve heard, about how naturalist Lynn Faust, who used to spend summers in the now-defunct Elkmont community, grew up admiring the fireflies we’re watching. As an adult, she came across an article about synchronous-flashing fireflies in Asia, and she recognized similarities in what the scientists were reporting and what she’d seen as a child.

When she reached out to researchers in the 1990s, they were skeptical that an unknown-to-science species existed in the most-visited national park in the country, so she sent a musical composition mimicking the sequence of flashes in Elkmont. It’s what convinced firefly scientists that they should make the trip to Great Smoky Mountains National Park, where they confirmed a never-before-recorded synchronous species: Photinus carolinus. This is, ultimately, how we all ended up here, bearing witness this evening.

I can sense more people gathering around me as I’m speaking. When I finish, strangers’ voices ping to my left, to my right, from the trail behind me. Their words ring like bells.

“Amazing!” says a baritone.

“Fantastic!” shouts a soprano.

“What, exactly, do you think they’re singing?” a man asks the crowd.

“Beyoncé! ‘All the Single Ladies’!” a woman says. Laughter ripples up and down the trail.

Most people in attendance seem to be familiar with the concept of firefly flashes as a function of courtship. The insects we’re seeing are males, signaling to females who stay close to the ground. Scientists generally agree about the utility of fireflies’ bioluminescence as mating-related, but they’ve long tussled over how, exactly, fireflies make light. It’s generally thought that illumination occurs when fireflies send nerve signals to their lanterns—allowing oxygen to ignite inborn organic compounds in their bodies. This means, in a roundabout way, that when you see fireflies light up, you’re watching them inhale. And these fireflies are pulsating like cells of a glowing, forest-size lung.

Collectively, the crowd gasps and sighs as fireflies crackle. But despite the dazzle, I find my eyes drifting downward toward the infinitely dark ground. Because once I started researching fireflies, I came across this unshakable fact: By the time we see fireflies in flight, they have potentially been living among us for up to two years in various life stages, dimly glowing on the ground. What we’re witnessing now is the grand finale of a long-term metamorphosis. These famed fireflies have spent much of the past year crawling around in the dark to find what they needed to survive so that their species might ultimately thrive.
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There are more than 2,500 known species of fireflies in the world, and 19 of those—with synchronous being the most famous—reside within the borders of Great Smoky Mountains National Park. Will Kuhn, Director of Science and Research at Discover Life in America, a nonprofit centered on biodiversity, believes there are even more. “I don’t think we’ve found all firefly species in the park,” he says. “And there’s still a lot we don’t know about the ones we have found.” If that’s true, there is a chance we won’t know what we’ve got even after it’s gone. Globally, firefly populations are under assault, and the largest threats to their well-being—according to the Tufts report—are habitat loss, pesticide use, and light pollution.

When I meet Will, the day after the Elkmont event, he’s chatting with two dozen people who’ve signed up for a synchronous firefly viewing party hosted by his organization, which often partners with universities and other research institutions. Since Discover Life in America’s founding in 1998, the group’s efforts have led to the documentation of more than 10,000 animal and plant species in Great Smoky Mountains National Park—with more than 1,000 of those being previously unknown to science.

We’re getting ready to travel down the mountain to a private creek-side habitat outside of the national park. Will knows Norton Creek to be home to a large population of synchronous fireflies, which have now been observed in Appalachia as far north as Pennsylvania. The group is already buzzing with questions. Many of them have turned to Discover Life in America because, year after year, they’ve failed to win federal lottery passes. Since they’ve found another route to witness the synchronous phenomenon, they’re already feeling lucky.

One of the women encircling Will says that she’s excited for a good show, because she only has “plain old fireflies” on her farm in Ohio. Will suggests that if she does a little research, she’ll find that her region is likely home to several species, each with their own songs. The most common firefly in the United States is the big dipper, but there are 150 species across the country, all with their own specific habitats and behaviors. Each firefly species that flashes has patterns that are as unique as fingerprints. And where you find one species in a meadow, there’s a good chance you’ll be able to find others in forests nearby. Diverse habitats breed diverse kinds of light.

Susan George, a nurse from San Antonio, Texas, lives in the city proper, and she’s always been amazed that fireflies are tenacious enough to find homes there, in rare squares of land that have been spared from asphalt and concrete. “Sometimes when I’m sitting out in my yard, fireflies land right on me,” she says.

The farmer from Ohio nods. “When they do that,” she says, “it feels like love.”

Susan gives a weak smile. “I’m here because, at the hospital, I work with bugs of a different kind,” she says. “And I really needed a break.” Everyone falls silent. We are—as any group of humans might be in the wake of a pandemic—a swarm of loss embodied.

Unfortunately, when we finally make it to the waterway, the local population of synchronous fireflies fails to greet us. There are only a few partnered dots of light. Predicting emergence dates of fireflies at Norton Creek involves, as it does everywhere, a formula of temperature patterns and other factors. But even with careful calculation, the details of firefly metamorphosis can be difficult to precisely predict. It’s several degrees cooler here than it has been in the Elkmont region of Great Smoky Mountains National Park. The synchronous residents of Norton Creek apparently need a few more days to fully wake.

Long after it’s clear that we’ve been stood up, the group continues to loiter at the edge of the woods. Just when it seems spirits are irretrievably waning, someone spots a strange orb of light rising from the understory. It peers at us from across the creek, blue and unblinking.

I’ve been familiar with the term “blue ghost” for years. Until recently, though, I didn’t understand that synchronous and blue ghost fireflies were different species. They have slightly different mating seasons, but these often overlap as conditions transition from evening to evening. Currently, on Norton Creek, it’s the blue ghost population that’s peaking.

The ghost moves toward us, floating more than flying.

Soon, there are carpets of light in and around the forest on all sides of us. These creatures, notable for their neon-blue color and enduring flashes—which hold for up to sixty seconds at a time—are visible demonstrations of how to breathe deeply. Their traceable flight patterns make them look as though they’re intoxicated.

As people scatter, I find myself walking alone. But with every step I take, more fireflies reveal themselves, until the entire mountain is trembling. Blue orb-fairies, hundreds of them, appear to be following me. They’re continuously swooping and swerving and serenading me—not as a visitor to this landscape, but as part of it.

I’ve seen the aurora borealis in the Arctic. I’ve witnessed migrations in the Serengeti. I’ve snorkeled the Great Barrier Reef in Australia. Yet I’m not sure that I’ve ever appreciated any natural phenomenon more than this marvel of Appalachia.

By the time I hear voices on the road ahead, I’ve lost all sense of time and space. In dim moonlight, I can make out half a dozen silhouettes in the distance. Will’s voice is hushed. “People typically don’t walk around at night without lights on,” he says. “But it’s amazing what happens when you let your eyes adjust to the dark, when you take the time to really look.”

Rising

For weeks after I return home, I find myself scanning meadows and creeks—not as scenic backdrops, but as habitat. Every plot of land I see is suddenly weighted with potential glory. And each night, around 9:30 p.m., when I’d typically be logging on to Netflix, I get the urge to go outside to check on the local firefly population.

The mountains of North Carolina, where I live, are primed to become the next firefly tourism hot spot. In 2019, a population of synchronous fireflies was discovered on Grandfather Mountain, a beloved regional attraction near my hometown of Boone. The entomologist who found the species—during a nocturnal stroll, taken on a whim—had been traveling a trail I’ve walked dozens of times in daylight.

The mountain is closed to night visitors, but natural resource staff members are investigating how Grandfather might host future firefly viewings without harming habitat. Surveys of synchronous populations on the mountain have led participants to find—in locales frequented by more than half a million visitors a year—previously overlooked blue ghost populations as well.

Even my ordinary front door, on the far end of neighboring Watauga County, is a portal to a parallel universe once the sun has set, though I hadn’t previously recognized it. My guided night walks in Great Smoky Mountains National Park have acted as training. Even so, it still takes me a few nights of distant firefly watching to leave the familiarity of my front porch. This ease-in approach gives me an opportunity to correct the light pollution seeping from my house, mitigating trespasses against my bioluminescent neighbors that I hadn’t been aware I was making. I close curtains, turn off porch lights. The difference made by these small changes is staggering.

As the darkness around my house deepens, I move farther out. I take to sitting beyond an old chicken coop, watching what I now understand to be femme fatale fireflies winking from treetops and big dippers plunging through meadows. Then, one night, I decide that I’m going to leave my immediate environs to explore the valley beyond.

I set out for a place where fields and forest meet. When I reach a neighbor’s livestock gate—open since its last inhabitants, a family of goats, were killed by an unidentified predator—I pause, mustering the courage to enter the rhododendron thicket in front of me, beyond briars where I often see rabbits munching and jumping. But before I embark on my chosen path, I hear rustling in the feral pasture above me.

My eyes are not fully attuned, but they’re adjusting. I use vestiges of twilight to trace the ragged outline of high grass on the hill. I’m on the verge of dismissing the sounds as manifestations of anxiety when a bobcat streaks through the air. I can see the animal arched like a crescent moon that rises and sets, nearly close enough to touch.

The predator has pounced onto something I cannot see—so quickly that I hardly have time to register what’s going on. Then, from thorny bramble, the bobcat exhales in a guttural hiss. The sound slithers around me, and I yelp from the pressure of it.

I turn to run, but somewhere beyond my conscious mind, I have a vague understanding that fleeing would trigger the animal’s prey instinct. It takes everything I have to resist running. I pivot to an alternate route, keeping my pace steady, targeting the pool of a distant security light, even though I know the light cannot save me. When I realize this, I mutter to myself: The light cannot save you. That’s when it registers: I might have set out on my firefly pilgrimage because I wanted to revel in light, but what I needed was a reconciliation with darkness.

Fireflies are light bearers, but—blue ghosts notwithstanding—it is the darkness between most species’ flashes that reveals their true character. Without intermittent darkness, there would be no firefly music, no signal, no communication. There would be no synchronized light shows, no J-stroke patterns from the common big dipper. There would only be glare. Stars are, after all, in the sky above us, even at midday, but we only see them when the sun takes its leave. Because, while it’s true that only light can drive out darkness, there are some forms of light that only darkness can reveal.

We live in an age that’s asking us to get comfortable with constant disruption. There will always be, as there always have been, threats beyond our line of sight. But as we venture into the unknown, we also stand to encounter wonders yet unimaginable. Of this, I needed to be reminded. I keep walking.

When I’m half a mile from the site of my bobcat encounter, I slow my pace. Out of the corner of my eye, a lone firefly is blinking in what appears to be the synchronous species’ recognizable pattern. It repeats, with a dark pause that holds, beat after beat. I cannot imagine that I’ve found a synchronous firefly, but I’m no longer willing to discount the potential of any patch of land in Southern Appalachia.

There are, in my best estimation, half a dozen firefly dialects being spoken here. These creatures are getting their bearings in a place that, up until now, they’ve only seen from ground level. We are simultaneously gaining new perspective of our shared habitat. In their presence, my shoulders—long tense and recently tightened by the breath of a bobcat—begin to soften. I realize that, in facing the fight-or-flight unknowns of night, even my hand muscles have clenched. I consciously unfurl my fists to accept darkness as a gift.

It was only after I started communing with fireflies that I discovered that foxfire, the region’s famed bioluminescent fungi, isn’t a single species, as I’ve always thought; it’s a term used for a myriad of glowing organisms that people once collected from the forest floor to serve as lanterns. These mountains are full of hooting owls and entire landscapes that bloom only when touched by the moon. I’m beginning to know darkness, for the first time in my life, not as a realm of unknowns best avoided, but rather as a potential state of enchantment. I begin to wonder: If fireflies can be unexpected mentors of meaning, what might moths and salamanders and the other living marvels of this dark landscape have to teach?

Slowly, entire constellations of fireflies rise from the coal-black earth around me, twinkling with oxygen. I attempt to align with their rhythm: Inhale, light. Exhale, dark. We are breathing, in sync, on this complicated planet. And even the deepest parts of the valley I’m standing in are pulsating with life, illuminated.







Spring
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Salamanders Migrating
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Under a Rock

It’s been at least a week since my backyard saw a blizzard, though snowbanks are only now beginning to soften. The largest is a four-foot monument that’s transforming into meltwater. It has carved a small channel in my unpaved driveway. The steady stream is flowing past an old apple tree, toward the New River at the bottom of my yard, with currents that will carry it through mountains toward the ocean. It’s delightful to watch those hard-packed snowflakes find release. But for me, the space between winter and spring still feels a little like purgatory.

I have a vague notion that this is when the underworld of soil begins to stir with spotted salamanders. They have, like me, been waiting for warmer seasons. These creatures spend their entire lives underground, outside of a few nights each spring when, across North America, they emerge in search of ephemeral, or vernal, pools, which are fed by snowmelt and rain. These pools disappear and reappear annually, giving them a place to breed away from hungry fish. Salamanders are animals who depend on impermanence.

To my human senses, the promises of spring are mostly abstractions. Seasonal action is happening in dark places I cannot access. But finding ephemeral pools might be a way to catch a glimpse of the spring-forward motion I’m craving.

I am ready to welcome longer hours of daylight, but I’ve been considering the way salamanders will mark the coming season without directly feeling sun on their skin. They live in darkness and travel to those seasonal pools only thanks to nocturnal slipstreams.
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The mountains have already begun to nudge animals out of their burrows, soil freezing and contracting in push patterns. I know that some of my neighbors go out each spring to see salamanders migrating toward ephemeral breeding pools, and I start to wonder how I might join them. I begin to muse about how better understanding the way salamanders relate to night might help me more nimbly understand my own relationship to it—as well as the enduring human impulse to banish darkness before it can take root.

To suggest that someone is “living under a rock” or that they’re “in the dark” means that they aren’t aware of what’s going on around them. Yet most of us have little knowledge of what lives in the dark, under actual rocks—maybe because sayings like this indicate that they aren’t worth much. But turn over a stone in any Appalachian woodland and you’ll find all sorts of writhing life-forms.

Salamanders are spotted and striped, so lovely that it isn’t uncommon for people to refer to them as jewels. Of 550 known species in the world, 77 can be found in Appalachia, and much of North America is rich with them. These creatures might spend most of their lives under rocks, but they are acutely aware of things we generally ignore, and their bodies bear wisdom that science is only beginning to investigate.

Finding a salamander in a creek indicates that the water is clean, because salamanders, which sometimes breathe through their skin, are highly sensitive to pollutants. They’re well-known in scientific circles for their ability to regrow tissue, organs, and limbs. James Monaghan, of Northeastern University, has been studying salamanders’ regenerative abilities, which employ mechanisms that humans amazingly have in early developmental stages, though not in mature tissue. He suggests that human regeneration—guided by salamander clues—will realistically occur within the next decade.

Salamanders are masters of shape-shifting, but in the modern world, species that have survived 200 million years and three mass extinctions face a myriad of threats—among them, car tires. In 2015, Virginia’s Center for Urban Habitats found that road-crossing salamander casualties can reach 50 percent. This has led to the formation of large-scale human “salamander brigades” in Iowa, New York, New Hampshire, and a multitude of other states, where people ferry animals to safety.

I don’t know how to locate an ephemeral pool, but I soon hear from a biologist in the know that local salamander enthusiasts are already watching temperatures and gauging the rain that motivates salamanders to move. “We just have to be on call this time of year,” she tells me, sounding every bit like a midwife waiting to hear from a woman going into labor.

Weeks into my attempts to figure out how I might witness this fleeting migration, a friend of a friend, Mike Gangloff, a biology professor at nearby Appalachian State University, reports that spotted salamanders have started to stir at a populous site. He’s planning to take some of his students out, so he asks if I’d like to join them. It’s just a casual patrol, meant to help salamanders cross from overwintering woodlands to their ancestral breeding pools. The site, as it turns out, is only a few miles from my house.
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Mike’s nocturnal-wildlife-seeking adventures have taken him to some unexpected places—including the ditches behind a familiar fast-food restaurant, where he says salamanders are shockingly prevalent. But none of them seem more peculiar than our community’s gun range, where he has, in the past, surveyed salamanders under a cacophony of gunfire. Tonight, the place is thankfully quiet.

As soon as he pulls up to meet me and the group of biology students who’ve convened, Mike jumps out of his truck to survey the roadbed, scanning at close range. “Wouldn’t want to hit an animal!” he says.

Here, tires are weapons and guns have become unintentional tools of conservation. The daily booms of the firing range have deterred vacation-home owners and most locals from building houses and installing septic systems in the area. Because of this, there is little artificial light and an intact forest full of salamander burrows.

Mike leads us through a wetland that looks like a miniature diorama of the Appalachian chain, bumps and valleys gathering rain. Salamanders appear as ribbons of black weaving through sedge grass—and these are just the early party guests. “It’s better the later it gets,” Mike says. “It’s like going to a bar. You want to be there late, when it starts rocking!”

The ground itself is communicating. Every time I lift my shoe it feels like I’m being released from a suction cup. Thwap goes my left foot as the boggy ground tries to hold it. Thwap goes my right.

One of the college kids is wearing open-toed shoes. He exhales sharply with each infusion of water into his sandal. Still, he doesn’t complain. Thwap. “That,” he says, “is a wonderful sound.”

The location we’re headed to, Mike explains, hosts a whole ephemeral pool complex. He suspects parts of it were built by beavers. “I’ve seen people sink right into the ground out here,” he warns. “One minute they’re there and the next minute they’re not.” It isn’t quicksand, but it would be easy to lose a rain boot.

There are several shallow ponds and a deeper one, where I can see stray spotted salamanders floating, their dark bodies speckled with yellow-star dots. On the pond’s silty bottom, there’s a string of what look to be freshwater pearls. Mike points them out as spermatophores, packets of reproductive material that the males have left out for females to collect.

The females, who typically leave their mountain burrows a bit later than males, will ultimately take them into their bodies via a vent. Within weeks, these animals will be back underground, going about their business. “We don’t know much about what salamanders do for the rest of the year,” Mike says.

“They’re just so chill,” a student says when a male salamander comes into view, steadily marching toward the ephemeral pools. “Watch that little guy walk!”

The salamander does seem chill. His feet, which look like small purple hands, touch the earth two by two. Left, right, left. Left, right, left, every press and pull of his feet turning life’s wheel.

Mike spots action below the surface of an ephemeral pool. “The females are starting to show up,” he says. “It rained hard today. That’s always a good sign of movement.” Now that we have the lay of the land, we make our way from a grassy area to blacktop. Mike’s colleagues have previously surveyed 400 spotted salamanders in a single night. But tonight the flow of salamanders is more of a trickle. Even so, it takes less than a minute for a student to notice an animal on asphalt.

If there were more salamanders to be handled, the student would likely be wearing gloves to prevent her from exposing the animals to human skin. But this is a low-key walk in the scheme of salamander crossings. Still, when touching a salamander, even to save it from other dangers, it’s best to have wet hands.

The student, who has forgotten to bring a water bottle, presses her palm against the rain-soaked ground, absorbing what she can from the path. She inspects the glaze. Satisfied, she proceeds carefully. “The road is not for you, little one,” she says, as she carries the animal to safety.

I keep pace with a teenager who is wearing pajama pants, as though he was unexpectedly beamed straight here from his couch. As it turns out, he isn’t even in Mike’s class. He was sitting around watching movies when he spontaneously decided to join his friends at the last minute. “They knew I’d be into this. My room’s full of animals—lizards and plants, lots of them. People have started calling it ‘the Sanctuary.’”

In our college town full of cinder-block dorms and windowless apartments, his description sounds like an oasis for nature-deprived humans. It takes me a minute to realize that he’s referring to his room as an animal sanctuary. “Salamanders are awesome,” he tells me.

In recent years, scientists have discovered that woodland salamanders play a significant role in sequestering carbon. They are, according to biologists who work with them, unsung heroes in mitigating global warming. Their lifestyles lead to more carbon being stored in soil, with a significantly protective effect. In a rainy season, 170 pounds of carbon can be sequestered by salamanders in a single acre.

As a group, salamanders make up more living weight than any other creature in these woodlands. More than deer. More than Appalachia’s famed black bears. “I think there are salamanders all around us right now,” Mike says, studying a ditch. “We just don’t see them, because they’re masters of camouflage.”

When one of the more squeamish students sees a salamander, she puts her cell phone on the road like a directional guardrail so she won’t have to touch the animal. Her finger accidentally brushes the screen, and it lights up. Immediately, the salamander freezes.

From the salamander’s perspective, this must be akin to being in Times Square with a larger-than-life electronic billboard. This creature has likely never been exposed to sunlight, much less artificial light at close range. The phone-holding student is still nervous to touch the animal, so I reach out to move the salamander away from the roadbed, but not before the group turns into paparazzi, their cell phones popping and flashing.

When my fingers close around the salamander’s body, it almost feels like the animal can sense my unease in being a voyeur of the highest degree. But when her inky eyes meet mine, I cannot help but feel like she is smiling. I know it’s just her resting amphibian face, but I can’t get over the curve of her mouth, a grin that seems to permeate her entire body. Ultimately, I lay her in a ditch, away from car tires and selfie-seekers.

More salamanders are crossing the road in slow motion. Left, right, left. Half a dozen students watch for oncoming cars. But there isn’t much traffic on this backroad. I start to wonder if our work is even helping. Then a car passes. In its wake, we find the pale outline of frog who didn’t make it. “There’s nothing to do for him,” Mike says. Still, the students stand around the frog’s body until one of them whispers, “This is sort of traumatic.”

The mood shifts when we encounter another salamander just a few feet away. The student who had previously used her phone as a guardrail has, in the wake of our frog discovery, lost her inhibition. The stakes are now tangibly high. She reaches out to move the animal as the student in pajama pants coos, “These guys are too cute to be out here walking around on the ground!”

To chase salamanders is to endlessly contemplate the ground itself. The language of land—like the language of darkness—makes us strive for places aloft and alight, disparaging those down and dark. But the truth is, the darker soil appears, the more nutrients it generally holds, the more life it can support. Still, we are conditioned—almost all of us who have come of age going to zoos and aquariums—to think of the ground as somehow gross. We tend to value light over dark, high above low, the heavens as greater than the ground, perceived as entry to an underworld that many of my fundamentalist neighbors associate with hell.

A car approaches from a main road, and a passenger wearing a headlamp jumps out to check the terrain before rolling forward. Our shift is over. This marks a transfer of the guard.

The animal lover in pajama pants pipes up to thank Mike for letting him tag along. This student arrived at the gun range seeking something beyond academic credit, something he still isn’t sure how to articulate. Here, his only task was to hold the human world temporarily at bay so that salamanders could find their own way in a world that, unlike with his aquariums, he didn’t have to create.

“I can’t believe I never knew this was going on,” he says, placing a hand over his heart in gratitude. “Walking around out here in the dark with salamanders, it’s an experience I think I’ve been waiting for all my life, and—until now—I didn’t really understand that it was possible.”

Where the Sidewalk Ends

Given salamander-chasing’s rigorous schedule, Mike and his wife, Lynn Siefferman, who is also a biology professor, trade off fieldwork nights. When she calls the next day to invite me to join a group of community members she’s leading to a different pool, I can’t imagine that she’s going to direct me to a site more unexpected than the local gun range. But then she asks, “Do you know the place where the sidewalk ends?”

With no additional clues, I know exactly where we’re headed. She isn’t referencing Shel Silverstein’s famous children’s book; she’s talking about a locale in a local park that has, for years, served as a turnaround point for walkers and bikers and skateboarding kids. It is an abrupt ending that makes people pirouette just before the sidewalk turns to grass.

I have always pondered why it ends there more than I’ve contemplated what, exactly, lies beyond it. And what’s beyond it, Lynn tells me, is a particularly active ephemeral pool. She refers to it as Barbwire Pond, due to the twisted metal pieces of agricultural fencing that divide the public park from private pasture.

The place where the sidewalk ends might hold an ephemeral pool, but the place where it begins is flanked by soccer fields. When I arrive, hours after sunset, it’s ablaze with stadium lights, though only a few people are kicking balls around. It looks like the site of a spaceship landing.

Under the glare, I see Connie and Doug Hall, educators locally known as the Frogologists. They’re famous for lugging amphibians around to schools so that students can commune with them. “When I was into bird-watching, I used to always be looking up,” Connie says. “Now that I’m interested in salamanders, I’m always looking down.”

She waves her hand across her face like a windshield wiper, as if she might swipe the stadium light gone. “Out where we live, there are nights when you can still put your hand in front of your face and not see it. That’s my preference. Sometimes, I’m so bothered by lights like these, I wish that I could just shoot them out,” she says. Given my time at the gun club, this has real-world resonance. In contrast to that somewhat nail-biting setting, tonight, I’m at what most people would consider a family-friendly place. But the lights here, to some biologists, read like an acute threat.

We’re soon joined by a group of diverse citizen scientists. Together, we trace a sidewalk along the New River—and then we step onto grass. Darkness thickens. We hear Barbwire Pond before we see it, with a frog chorus so loud that, at close range, my ears start burning. Along the pond’s bank, tiny spring peeper frogs shriek. And in back, wood frogs go quack, ca-quack.

With the help of headlamps, we can see across the pond to the base of a mountain. This land is protected by local government, which has installed hiking trails on it. “I don’t think I’ve ever heard wood frogs before this week,” I tell a retired biology professor, Wayne Van Devender, who’s standing nearby. He’s dubious. Maybe, he suggests, I just didn’t know what I was hearing.

“It’s like I used to tell my students: You really can’t see anything until you know what you’re looking at,” he says. “Same thing for listening. The more you learn, the more you can see and hear. One thing’s for sure—it’s a good day to be a wood frog. Just look at all of them!”

But I can’t see a single member of the quacking chorus. When I tell Wayne as much, he instructs me to put my diffuse flashlight beam—which has proven to not be very good at probing dark waters—directly next to my eyes. I stop shooting from the hip, as directed.

Wayne suggests using a fallen branch as a landmark. “Follow it along that bank to the edge of the water. You’ll see wood frog eyes staring back at you.” My flashlight catches on a string of silver beads, barely surfacing. Frog eyes, finally.

These creatures will only cluck for a few weeks, though peepers will sing longer. I thought I was unfamiliar with the song of wood frogs. But once I’ve met them, I start recognizing their voices everywhere. Wayne’s right—I’ve just previously dismissed their distinctive voices as background noise.

I step over barbwire fencing to join a guy in his twenties who is crouching low to the ground, directly addressing an animal. I lean in to see that he’s talking to a peeper frog, barely larger than a dime. “Could you be any cooler, bruh?” He turns his attention to me. “Just look at this little homie!”

On cue, the frog puffs to the size of a quarter. When he lets loose, the student puts his hands over his ears and shouts to be heard over the close-range belting: “It’s louder than a Def Leppard concert out here, and I forgot my earplugs!”

“You know,” Connie says, “in winter, wood frogs freeze solid.”

“Like cryogenics?” I ask, channeling every sci-fi movie I’ve ever seen.

Connie nods. “They’re fragile when they’re like that,” she says.

I’m reeling from the cryogenics revelation when one of the graduate students who’s joined the group, Chloe Dorin, strolls over. Chatting with the Frogologists, she brings up the fact that spotted salamanders—animals who spend their entire adult lives in darkness—are the only known vertebrates on Earth who can photosynthesize, because they have algae living inside of their cells.

It sounds unbelievable. It sounds like science. Truth is stranger than fiction, almost always.

Naturalists discovered the relationship between spotted salamander eggs and algae in the 1900s. The globs of salamander eggs in this ephemeral pool will, in time, turn green. Because when a salamander embryo develops a nervous system, emerald-colored algae blooms inside of each egg, giving the salamanders a boost of oxygen, which the algae produce through photosynthesis.

It wasn’t until the 2010s that researchers realized the algae seen inside of salamander eggs is also found in the cells of salamanders themselves, in an especially intimate interspecies alliance. It has since raised questions about similar relationships that remain undiscovered, given that this oddity was found in such a common salamander species.

Chloe
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