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For my father, who gave me a telescope






So, we’ll go no more a roving

So late into the night,

Though the heart be still as loving,

And the moon be still as bright.

—Lord Byron, “So We’ll Go No More a Roving”



The poet who walks by moonlight is conscious of a tide in his thought which is to be referred to lunar influence. I will endeavor to separate the tide in my thoughts from the current distractions of the day. I would warn my hearers that they must not try my thoughts by a daylight standard, but endeavor to realize that I speak out of the night.

—Henry David Thoreau, “Night and Moonlight”



To gaze upward at the Moon… is to look deeply into a well of history.

—Scott L. Montgomery, The Moon and the Western Imagination








PROLOGUE


Each month, when the Moon returns at dusk, lit and waxing, the first “sea” I routinely observe is Mare Crisium—the Sea of Crises—and the first “lake” I look for is the foreshortened Lacus Temporis—the Lake of Time. That seems just so. Mare Crisium is a huge plain of solid lava close to the near side’s eastern limb—it looks elliptical, you can see it with your own eyes—and in the telescope, Crisium is ringed by headlands, dotted with craters, and rippled with low ridges like cast-aside thoughts. Lacus Temporis, despite its weighty name, is a banal patch of gray rock, though shaped, appropriately, a bit like an hourglass.

The Moon is always there, at least in our lives, lit or dark, seen or not, a frigid or scalding globe of pits and rubble, of peaks and scars, our helpful companion in gravity and evolution, a symbol, a surface, a night-light during its days-long lunar morning and a silent siren for nocturnal predators, for mythic werewolves, lovers, geologists, and soon again, the astronauts. For me, until recently, as for other stargazers, the Moon was a bane that bleached out fainter gray-green galaxies and nebulae that one might otherwise see in the eyepieces of backyard telescopes or on the computer screens of professional observatories.

Not long ago, I found myself questioning, if not everything, then quite a bit—mortality, happiness, profession. I’d run my hand along the spines of philosophy titles in a used bookstore in Tucson, Arizona, tip one out, and purchase it to read at home in a certain silence. I’d lie down to meditate, trying to focus on breath instead of mistakes. I’d talk with my wife, Kathe, in a wide, gravelly yard behind our old adobe house beneath mesquites or the giant tamarisk. I’d fallen for that tree the first time we saw this place, a nineteenth-century ruin that Kathe would go on to restore and that would be our home for just two short years of our longer Tucson sojourn.

Too tired, too low, I couldn’t bring myself to haul the telescope south of the city where skies darken and the Andromeda Galaxy blossoms enough to be seen with the naked eye. Ever since moving to the desert from four riverside acres in semirural northern Utah, I spent far less time under night skies than I used to—one of several touchstones I’d slowly lost in those clotted, frantic city years. I’d forgotten what mattered most, what Lord Byron called “the heart… still as loving.”

One night, as Kathe and I sat beside a fire stoked in a battered woodstove—which was once the house’s only source of heat, and which we had since moved outside—there it was: bright, unhurried, sliced by light and shadow, the Moon. I had never paid it much attention, despite a childhood smitten with Apollo flights, years when I would tape-record television reports of the last missions and those of Skylab and the Apollo–Soyuz rendezvous. I replayed the news anchors’ voices—Walter Cronkite, Jules Bergman—on a cassette player at night in a dark bedroom in our trailer outside of Indianapolis. I was dreamy with imagined escape. Before then, I had sometimes used a three-inch Edmund Scientific reflector my father had given me and, with it, I would dash across the lunar landscape, and dash was right, because the telescope was rickety and hard to use. I caught the Moon in snatches. Too embarrassed to ask for help, I didn’t say a word to my father, especially after he left my mother, sister, and me. Somewhere and sometime the telescope also disappeared.

That night in our Tucson backyard, I looked at the Moon with my own eyes and, touched by the shadows of delicate mesquite leaves that it cast, I felt something clear, something inevitable, something sweet without striving. Not a child’s silver-spacesuit fantasy, not an adult’s grasping for achievement and flattery, but a sober calm and, more, a grounded curiosity. I could go there, I thought. I could watch and learn. It felt like an epiphany, seeing that Moon—waxing past its “half-Moon” phase—brimming with potential, shining peacefully above ordinary darkness.

By then, I had learned that in a few weeks it would be the fiftieth anniversary of a forgotten, once-heralded photograph of the lunar crater named for Copernicus. The photo had been snapped by an orbiting probe sent to map the dangerous surface for safe landing sites before the astronauts descended. I was intrigued. I’ve always been interested in forgotten anniversaries. They tie me to history’s chancy sweep, and they’re a form of memento mori. They humble me and, somehow, make me feel loved. I decided to find that photograph, to learn why it had garnered so much attention. This small adventure in discovering something lost would be, like the moonlit night with Kathe, the beginning of my backyard journey to the Moon and its many histories. It would make my skin tingle. For the first time in a very long time, I would be part of something bigger than myself, and every month it would light my way.



On November 24, 1966, Lunar Orbiter 2 took the photograph with a dual-camera system, using a “velocity-height sensor” to adjust the film for orbital motion. (Some sources say the photograph was taken on November 23, another on November 28.) The craft then developed the image in its own darkroom bay, scanned the negative, and transmitted the data five days later to a world that would be so stunned by this first-ever otherworldly close-up, the image would be called the “picture of the century.” Despite this, as the years passed, almost no one would remember the photo.

This was the decade of NASA’s quest for the Moon, when, as a substitute for other competitions with the Communist world, including war itself, President John F. Kennedy declared in 1961 that we would, by the end of the decade, send Americans to the Moon and return them safely home. At the time of his challenge, America had all of fifteen minutes of suborbital space experience. It’s not that Kennedy particularly cared about space or for going to the Moon or for what the Moon could tell us about ourselves in the cosmos—which, it turns out, is still quite a lot; it’s rather that he, like most Americans, had been stung by a string of Soviet space firsts, including the first satellite, Sputnik, in 1957, and the first-ever human flight by Yuri Gagarin four years later.

Crucial to the planned Moon landings were such automated efforts as Lunar Orbiter 2 and others in that series, along with Ranger’s designed crash landings—photo after photo in dizzying closer then closer then closer then bam! sequences—as well as the more sophisticated Surveyor missions, which soft-landed and trenched lunar soil. These were, as a 1960s NASA publication put it, “blazing a trail for man to follow.” Humanity aimed for the Moon and surely next, for Mars. (Or, at least, select parts of humanity were so aimed, namely Soviets and Americans—perhaps even just some Americans, for, as Gil Scott-Heron would later rap, “Whitey on the Moon.”) To a child as to the engineer, all seemed possible. Amid nuclear brinkmanship, assassinations, and riots, space was aspiration, and, as a child, I sensed that too. I was only six when Apollo 11 landed, on the tail end of duck-and-cover drills and wondering about flashes of light. Lightning? Or an atomic blast targeting Eli Lilly and Company, where my father worked? I sensed the troubles of the wider world. There were troubles in the living room too.

Space was the inchoate hope of something better than an angry, broken family living in a postdivorce trailer with my shell-shocked mom and bratty sister, the cupboards nearly bare at the end of each month. When we moved into a decent apartment close enough to the junior high and high school that I could walk to them, I nurtured dreams of flight. I joined the Civil Air Patrol, which, on one memorable weekend, meant riding in a KC-135 Stratotanker with fellow cadets as we nestled next to the boom operator, watching a B-52 bomber refuel just yards away from the tanker, two mated metal insects thousands of feet above the fields and forests of the otherwise stupefying Midwest. Though we were not well-off, the school district was, and the high school had a flight simulator that allowed me to pass ground school, my first step to the sky. Model airplanes hung from my bedroom ceiling, and along with the requisite Farrah Fawcett poster, I tacked up photos of astronauts and their needlelike T-38 Talons, still my favorite plane. After joining the Air Force, I would, of course, become an astronaut. And I looked at my View-Master frames of real and fictional spacecraft, those bright, backlit dioramas that tricked the eye into seeing three-worldly, colorful dimensions contained within a light box. This would be my future. I held it in my hands.

To this day, I remember Miss Hawk literally pulling me out of advanced algebra, though I don’t know why—failure at a problem or screwing around or both?—and by the next class I was in remedial math, resigned, overnight, to never having wings pinned on a uniform. Back then, I gave up easily. I gave up not only my ambition to fly but also the sky itself, not returning to it till my late twenties when I sought starry vistas on my own, away from a fading first marriage. With a small spotting scope, I concentrated on birds, Jupiter, Saturn, and tiny, spindly galaxies, everything but the Moon, which was both too easy—it’s not hard to find—and too confusing—there are, after all, a lot of holes in it. Even as I graduated to a much larger telescope, this neglect continued.

Now I know what I was missing: an entire world and its epic story and how some of us can travel there without ever leaving the Earth.



It was a grace note, the Copernicus photograph, taken between shots of possible Apollo landing sites in order to use up film and keep the system from jamming. Douglas Lloyd of Bellcomm, Inc., a NASA contractor, suggested the shot. Lloyd knew the crater photo would be spectacular because the crater is spectacular. A member of the probe’s planning team would tell me that only one person objected to taking the photo as a “waste of film, but the rest of us… agreed that it would be useful.” That was rare consensus. The attitude that only engineering mattered marked the early years of a space agency bent on just completing missions safely. It took a while for NASA to embrace the power of images to inspire the public. According to historian Roger Launius, “Mercury project managers… worried that the small capsule [the first US crewed vehicle] could not accommodate a camera and its accouterments.” But, encouraged by one NASA official, John Glenn took a modified drugstore camera with him on America’s first orbital flight. Apollo 8 commander Frank Borman initially loathed the required photography and television portions of that first expedition to reach the Moon, the same mission that, ironically, captured the famous color Earthrise photo showing blue terra over stark luna. Slowly photography began to link terrestrials to the cosmic sublime.

Visible from Earth through binoculars, the result of a nearly billion-year-old impact, Copernicus is about sixty miles wide, big enough, as some point out, to swallow Rhode Island, and, if you were on the floor of the crater and wanted to get out, you’d have to scale terraced walls more than twelve thousand feet high, higher than most of the mountains in my adopted home state of Utah. Gullies and ridges radiate another sixty miles from the crater’s edge, and rays of ejecta—bits and pieces of the Moon excavated and sprayed out by the impact—spread even farther, nearly four hundred miles. In the middle, on the crater floor, peaks were vaulted into place by rebounding, the mostly solid rock acting almost like a liquid to ultimately rise to nearly four thousand feet. From straight above and far away, the crater looks like a giant spotted flower.

Lunar Orbiter 2, however, didn’t shoot straight down from a distance. It took its photo from about 125 to 150 miles south of the crater and from twenty-eight miles above—a glancing view. The angle revealed what humans had never seen before: the Moonscape as landscape. A real place. When I first saw the photo in different publications, in print and online, I gaped. I was also confused. There were different crops of the picture, and I set out one morning in Tucson to meet someone who could help me decipher what I was seeing.

The legendary planetary scientist William K. Hartmann—whose lunar research I’d encounter more thoroughly later—looked with me at the once-iconic image, along with maps and other photographs. We had to do a kind of flyover before I could finish a newspaper essay about the picture. I had climbed the steps to Bill’s airy Tucson study, replete with many of his own fine paintings of planets and deserts, copies of his books, and canvases from the classic space artist Chesley Bonestell, whose dramatic lunar landscapes would challenge me to think about the relationship between desire and fact. Classical music CDs were neatly stacked, and the room had a bright sense of purpose and belonging. Gray-haired, smiling, altogether welcoming and energetic, Bill was the perfect guide for my small journey. Long before his scientific career, he had “grown up looking at the Moon through my telescope in the backyard,” he remembers, “and making drawings of the craters.” He’d long had what I was now beginning to seek: “A personal relationship with the Moon.” Outside, I could hear wind clattering in the neighborhood palm trees, a sound I’d never quite grown accustomed to, but being in Bill’s presence and, by extension, the Moon’s, I felt at ease.

What confused us was that a version of the photograph from a NASA booklet had cut from the foreground the dark, near crater rim and the adjacent keyhole-shaped crater Fauth, features included in the image’s initial publication in places like the Los Angeles Times and the New York Times, both of which put the photo on their front pages. I just couldn’t tell what was the rim and what was the crater floor. I felt lost even as the chaos seemed like terrain I could, even should, enter.

Once we found a version online with the entire uncropped foreground, what appeared to be small rises were obviously the huge central peaks of the crater floor, those several mountains in shadow—“steep, jagged, irregular,” science writer Walter Sullivan had called them. Beyond, the crater floor was flat on one side and hummocky elsewhere, blending into a jumble of slumping, daunting terraces and the distant rest of the rugged rim, a picture spanning some seventeen very real miles of the Moon from left to right and some 150 miles from the peaks to a promontory beyond Copernicus. One NASA source told the Los Angeles Times that “it’s almost as though a photographer actually stood inside the crater to take these shots.” Indeed, I felt like I was in the crater, the blue sky visible from Bill’s windows replaced by relentless black.

The picture and others that followed were “important and striking,” Hartmann told me, “because that was the first era in which we could begin to see famous lunar features at oblique angles, like looking out an airplane window.” Another world, seat 19A. “Awesome clarity,” Life said of the photo. As Sullivan rhapsodized, it’s like seeing “the western face of the Rocky Mountains in Utah.” I smiled when I first read that. No junipers or Douglas firs on the Moon, but there was the same muscularity from two different orogenies. The Moon already had something to do with my own found ground.

At the time, NASA’s Martin Swetnick called Lunar Orbiter 2’s photo H-162 “one of the great pictures of the century.” It was, as astronomy writer Peter Grego would later say, “perhaps the first truly spectacular image returned from space.” It even competed for attention with the program’s first robotic black-and-white photos of Earth rising behind the lunar limb, which Douglas Lloyd also helped to coordinate. “Inexpressibly desolate and inexpressibly grand,” UPI said of the image. Time magazine invoked another earthly comparison: “Except for the black sky in the background, the photograph might have been mistaken for a composite of the scenic grandeur of the Grand Canyon and the barren desolation of the Badlands of South Dakota.”

When it was beamed back to Earth, the photo’s then-unique view made the Moon tangible, approachable in a way it had never been before. It was indeed a place, another world—stranger and more hostile—but one on which we could walk, discover, and maybe live.

Kodak engineer Arthur Cosgrove, a twentysomething stationed at a remote NASA satellite facility in Australia, was one of the first humans to see such images, when the Lunar Orbiters would transmit them oh-so slowly. He remembers cheap Foster’s pints at each meal, social isolation, kangaroos, and dangerous outback roads. Mostly, however, he remembers the photographs. It was, he would tell me, “very emotional seeing something never before seen… The images are embedded in my mind.” He compared the “elation, excitement, and a calm realization that you were equipped to appreciate what you were seeing” to a “philosophical discovery.” Closer to home, literally, Kathy Lloyd, Douglas’s daughter, recalls the stunning Copernicus photo hanging in their childhood house.

My twenty-first-century encounter with a photo nearly as old as I am, and with some of the personalities and stories behind it, began to bring other things to mind, including how, after much seeking and very little solace, and as I was approaching my later years, the Moon might be for me as the Lunar Orbiter pictures were for Art Cosgrove: a source of elation and calm appreciation and a kind of philosophical discovery, the Moon a wise sage made of basalt and anorthosite.



The Moon has proven to be a patient teacher.

The Moon is a provocation for culture, art, and science. As Scott Montgomery writes in The Moon and the Western Imagination, “To gaze upward at the Moon… is to look deeply into a well of history.” The waters in that well run very deep. The Moon’s constant inconstancy—its changeable but regular motions and phases—gave cultures around the world their first sense of time in between days and seasons; indeed, some consider the Moon’s utility as a timepiece as not only practical but creative. In primitive hominids, time awareness derived from lunar changes may have sparked their first glimmers of self-consciousness. The mythology and folklore associated with the Moon is so vast that a complete survey would require several scholarly books. I’ve found creation stories including that of an Amazonian suicide whose head rolls around until it becomes the Moon and I’ve learned about the recurrent lunar binary of good and evil—when to look and what to say, when to cover windows against Moonlight on the bed. The Moon has reflected our hopes and fears, and for some ancient philosophers, was literally a mirror, sending the Earth’s surface back to us.

Science showed otherwise. When Galileo turned his self-made telescope toward the Moon in 1609, he didn’t find a perfect polished circle. He inferred terrain from caught light and cast shadow: circular valleys, high mountains, and wide plains that some would think were ocean. The Moon was a globe like the Earth, a world unto itself, and this revelation was part of the great revolution that science brought to understanding where we are in the universe. The reality of the Moon challenged the authority of the Church, as I would discover, and the first Space Race began not long after Galileo’s observations, the race to affix names to the Moon’s telescopic features for fame and putative immortality. More imaginatively, astronomers, writers, and theologians began to speculate about what creatures might live on the satellite above us, which, if with terrain, surely was teeming with life. From giant trees to slender bipeds, from resilient lichens to migrating insects, the Moon became a harbor for our unquenchable desire for cosmic company, even when this raised thorny questions of science (was there any water on the Moon?) and Western religion (would Jesus be crucified on other worlds?).

The latter is unanswerable, so far as I can tell, but formative lunar science did begin to constrain the Moon’s environment; eventually, it was clear the Moon was airless, free of liquid water, and in turn very hot or very cold. Those facts, along with the countless craters of the near side, provoked speculations about the origin of the Moon (was it flung from the Earth where the Pacific now churns?) and the creation of its pockmarked surface (mighty volcanos or a barrage of meteorites?).

Yet even a dead Moon could not stay changeless. I would discover a controversial field called “transient lunar phenomena” (TLP), in which observers have claimed to see colors, clouds, and even lightning on the static Moon. The scientific study of TLP was pioneered by two women astronomers—including one of the first at NASA—who would fight many battles for acceptance and credibility in a largely male profession. Often derided as the province of cranks, TLP have been studied by professional astronomers and even seen by Apollo astronauts, yet its study and history remain polarizing. As the nineteenth-century French astronomer Camille Flammarion wrote, “This charming Moon has undergone in human opinion the vicissitudes of this opinion itself, as if it had been a political personage.”

These controversies brought me to a surprising study of subjectivity, personified in the characters of painters and astronauts who committed themselves with various degrees of accuracy and kinship to the depiction of the Moon’s actual environment. One of those painters, Alan Bean, was also an astronaut who walked on the Moon and came home to assiduously paint its terrain.

In the years ahead, while I gathered scientific papers, interviews, and books, while I struggled to remember the key features of lunar petrology (something called KREEP kept coming up), while I traced the rise and fall of lunar-formation theories, I did something just as important: I looked. I looked from one backyard then another and then another, as we changed houses to find our home. I looked from a mountain meadow, too, from a cabin that was a refuge. I became a lunar acolyte devoting long hours at the eyepiece, weather permitting, gazing at that white concretion in the black marl of night. I looked to learn—to experience—the features, the names, and the histories of the Moon’s surface, traversing wrinkle ridges as I crossed hardened lava seas, plunging from the thin-lit rims of craters to shadows of black depth then ascending sun-fired peaks taller than anything on Earth. To write the Moon without seeing the Moon—distant exploration magnified, up close, startle-sharp—would be like writing about birds without watching them fly, perch, and sing. It is, for example, one thing to read about the violence of impacts on the surface of the Moon, asteroids vaporizing in their eons of hit-and-run. It is another to bear witness at the telescope, the hum of a highway or the cries of night birds nearby, as the vacuum-silent aftermath reveals itself as an ancient mountain range that was uplifted in seconds, like knuckles punching from a grave.

The mountains of the Moon helped create an appetite for mountains on Earth. The sublime—that feeling of wordless grandeur and dissolution and connection and estrangement all at once and brought on by the very powerful and the very large—is in part a legacy of lunar observation. It is to the sublime there and here that I would return, again and again, a wild and joyful breath. It was to the Moon’s sublime surface that astronauts descended during my childhood, and the Apollo program’s science, long overshadowed by the sheer marvel and achievement of visiting another world, has helped answer questions that stretch back to those cold winter nights when Galileo first spied the epiphanic craters.

Also overshadowed, at least in many of the popular accounts of Apollo, have been the origins of the rocket that first sent humans to the Moon, the Saturn V, a direct legacy of a weapon built by slave laborers in the secret tunnels of a mountain. More than a dark chapter in the history of space exploration, the complicity and amnesia that has accompanied it raises troubling questions about how we can craft a long tomorrow in space, a human future beginning with the Moon—for that world does, it turns out, have water, lots of it, locked up as ice in permanently shadowed craters at the lunar poles. It’s this water that can give us a Moon we might live on. Can we build a humane future in space if we forget the inhumanity at the origin of the Space Age?

As I’d near the end of my pilgrimage, all this would be on my mind, as I traveled to a gorge in New Mexico where astronauts simulated exploration as if they were on the Moon, as I looked at an original lunar atlas from the seventeenth century, and as I held a chunk of anorthosite—an important mineral on the Moon and one as bright as gratitude—right by a road cut in California. That exposure was where Apollo astronauts also trained, and soon after I saw it, I’d walk into a cathedral: the dome of the venerable sixty-inch reflector at Mount Wilson Observatory, where I’d experience the Moon as I never had before. I’d search hard for one of my grails: the sliver-thin channel of Rima Alpes, where lava flowed through a wide graben, the valley of which I can spy from my backyard. It was that delicate rille I wanted to see, an epilogue to a journey, though I know: I’ll never stop looking.



Yet in all those scenes, all those adventures and their revelations to come, I could not know of the death of my father. Nor how I’d restore a version of the same telescope he had given me decades ago. In the dark surrounding the fire glow that night, I decided to set out on my lunar journey, the Moonlight, shining between mesquite leaves, seemed like a gesture of forgiveness. I got up. It was time to have my first-ever good, long look at the Moon three decades after becoming a stargazer. I set up the telescope, a long and bulky tube that one lifts and lowers to nestle in a simple cradle. I brushed off a bit of dust from the black metal.

Kathe added a branch of mesquite to the fire. It spat in protest. Inside, our three cats—Zinc, named for the metal; Burchfield, for the artist; and Shackleton, for the explorer—sprawled in their drowsy ways. Electronic screens were off. A mile away, cars and trucks whooshed along I-10. Our usually noisy neighbors were unaccountably quiet. It was a cool November evening, the air still as glass. “Steady seeing” it’s called, when the agitations of air, its bubbles of burbling heat, its invisible currents, are smoothed out like sheets in the morning.

I knew enough to know where Copernicus would be. Through the smaller finderscope, the Moon was in the crosshairs, easy, and there was the blot that was Copernicus. I shifted to the main telescope’s ten-inch aperture, dropped in a zoom eyepiece set at 7.5 millimeters, giving me 166-power magnification, equivalent to orbiting about fifteen hundred miles from the lunar surface. I took off my glasses, setting them on a green metal table by my study door, put down my wine, and looked up then, bent to the eyepiece.

Bright blur! I ratcheted the focus with my left hand, my right resting on then hovering above the optical tube. Then—a sharpness I’d not seen before. Preternatural clarity. Edges and shadows. I swept myself above the craters of the lunar highlands, over solid lunar seas, and moved deliberately along a white ray of ejecta I knew led back to Copernicus, points on a compass rose. I pushed the scope with my hands and nudged it with my body—no computer here, here the body is an instrument of direction, a living sextant—and I let go of the scope for vibrations to settle then looked again.

From 250,000 miles away, magnified, intensified, Copernicus was shockingly exact: low-angled hummocks, like a solidified froth of child-crafted mud, mounting from the plains to the jagged circular rim, one side of the rim in shadow, the other of white rock in sun, and a gray and black and arctic-white cascade of amphitheater walls and landslides having fallen in other ages, all dropping to the crater floor nubbly with hills and the shadows of hills and, in the middle, the sun-bright central mountain peaks shining like a row of spotlights. Astronomers once proclaimed the crater “the Queen of the Moon.” That evening the air was clear of haze—“transparent”—and my telescope, though it had been little used of late, had its well-fashioned mirrors aligned. The view was adamantine, still one of the best I’ve ever had.

The cold metal telescope, wine, my wife singing some tune I liked but could not place, the smell of woodsmoke, and a light in the kitchen spilling into the backyard. I’ve had more backyards with telescopes than without. It is from such private places that we can best make the voyage from the Earth to the Moon. In that backyard, with its lovely tamarisk, began the rest of my life, such evenings there and elsewhere, lunar happy hours, studious staring. I’d even enroll in observation-training programs for amateur Moongazers so as to know that surface like the Utah trails I know by heart. I needed uplift, I needed solace, and I found both in the fugal discord of the Moon’s terrain. It spread bright beneath my eye, shattering in its calm. I haven’t stopped looking or learning since. Even on cloudy nights, I explore—traversing the surface with images from Lunar Orbiter, Apollo, and the Lunar Reconnaissance Orbiter, whose high-definition photographs and maps allow viewers to rocket across this other world. A friend who is a scientist studying the Moon says those images let her “get… lost on the fractal nature of the surface craters, finding the little rocks and huge boulders thrown out by craters, and literally seeing the footprints of robots and humans.”

There are few moments we are given when we know things have changed. That night was one of them. The Moon would become as familiar and as powerful as the other gifts: a morning cup of coffee with Kathe, a cat on my lap, a bike ride, a book, a conversation in which shortcoming becomes kindness, the smell of cilantro chopped in a green fresh mound on a wooden countertop, a hard backpack up to a cold alpine lake.

The British astronomer Richard Baum, writing in the introduction to A Portfolio of Lunar Drawings by Harold Hill—one of the most obsessive and talented amateur lunar observers in history—says,


For, in the shadows and highlights, we perceive something more than harsh reality. An indefinable something, caught on the edge of things, that is as revelatory of the man as the moonworld itself. Intangible it may be, but it cloaks the scars of a violent past with a mystique as telling as any physical discovery, reminding us of the excitement which awaits those who embark on a personal journey of discovery and exploration.



The Sun shining on that surface throws not just crater rims into relief but the deepest questions about purpose, time, and acceptance, such questions that tend to rise from the plains in the second halves of our lives and that encourage exploration of why humans quest at all. Although astronomer Fred Price claims in The Moon Observer’s Handbook that “personal cares and problems are best not brought to the telescope,” those sent me to the Moon, where I could fly with my eyepieces and walk with my maps, where I would get lost less often.

Still as Bright is about the Moon, about its sublimity and science and history, its meanings, personal and cultural, about how it can be for each of us a country of curiosity, discovery, and contented adventure, as it is for me. A few days after Mare Crisium and Lacus Temporis are first visible, the line between light and dark passes over other lunar landforms: the seas named for Serenity, Tranquility, and Fecundity.






CHAPTER ONE The Invention of Time


Imagine the hand that held the bone and the hand that held the stone, a sharp edge pressed into the palm-sized piece of antler. Perhaps it’s morning beneath a rough rock overhang, a shelter now called Abri Blanchard in what is now the Dordogne in southern France. Mist hangs over the Castel Merle Valley, though, if it has a name, it isn’t that one. Ghostlike aurochs feed, the tips of bulls’ horns piercing the white, wet veil like gray stars. Owls sleep on birch branches. What sound does the incision make?

It is twenty-eight thousand years ago, and the strong hand with the antler and the tool belongs to a Cro-Magnon. The tip, the edge, whatever the sharper surface is, scritches and scratches and presses deeper until tiny marks in the ovaloid bone become curvilinear, then—over how many mornings?—the marks resemble petite fattened blobs stippled inside their boundaries. Some look like small black ponds. But what these hands were making was not, it seems, symbolic of the Earth.

In an illustration, you can see plainly what no one had seen before until the 1960s and 1970s when the writer and independent scholar Alexander Marshack studied the bone. He proposed, in academic and popular work—and to no small controversy—that the figures on the bone were neither random nor practice nor some terrestrial image. They were the Moon or, rather, the Moon waxing and waning across the sky of bone, so many iterations of the Moon, nearly seventy marks—I’m looking at a drawing of it right now—and to Marshack they represented two lunar months or “lunations,” with the waning and Moonless nights set to the right, the Full Moons to the left, and the middle phases in between.

When he began his quest to understand prehistoric, preagricultural notations on relics like that bone, Marshack had been working on two other book projects—one about the Space Age and one, it happens, about the Moon. The former he finished, the latter, he did not. Marshack had become obsessed with how similar humans are, whether they’re astronauts or, in his dated phrasing, “extremely primitive natives” or “starving farmers I had seen in India.” We rightly cringe at these colonial descriptions, but Marshack was at least trying to find some skeins of inheritance and kinship across what he called our “time-factored” thought. He was looking for the trajectories his Western Space Age interviewees could not fathom: from the Moon on bone to humans on the Moon.

“Not one person I met,” he wrote, “knew clearly why we were going into space or how it had come about.” Early in his study The Roots of Civilization, Marshack suggested that the path from the prehistoric to modernity began at least as far back as cultures that had lunar calendars, from the Hindi to the Chinese, among others. Temporal awareness and timely organization had originated, however, far earlier than had been suspected, he thought. For Marshack, how we noticed the Moon is how we became ourselves.

He examined museum bones with a toy microscope and, over coffee, stared at reproductions of marks on a 6,500-year-old bone found near the headwaters of the Nile, a significantly later object than the Abri Blanchard bone. The marks appeared to be notations of the lunar cycle, in which the Moon rises, grows brighter, reaches full, lessens, and disappears for a short time (the “New Moon”), then returns like a lit whisper to dusk.

The words Moon and month share, of course, the same root. Language itself embodies the closeness. The interval between New Moons is twenty-nine-and a-half days, the so-called synodic month. The sidereal month is the amount of time it takes for the Moon to complete an orbit around the Earth as seen against background stars; this is nearly twenty-eight days long. Marking phases and noting where the Moon was in the sky—farther to the south in this season?—would have introduced not only regularity but change: ordered change.

Marshack visited the National Museum of Antiquities near Paris—today called the Museum of National Archaeology—which he described as “the ugly, heavy-stoned repository of France’s pre-Christian past,” an old-school archive with “drab, poorly-lit side rooms… badly displayed cabinets without electricity… colorless, almost meaningless accumulations of Upper Paleolithic materials, crowded under glass with their aged yellowing labels.” Arriving there gave him “the sudden chill feeling of an intruder in an abandoned graveyard. There was a huge silence in the musty air of the high-ceilinged stone chamber.”

In such unpromising circumstances, Marshack found the Abri Blanchard bone, which, after study, he asserted was a Cro-Magnon lunar calendar. Other peoples around the world were then making similar timepieces, he argued, and there is speculation that such observational knowledge of the Moon’s phases and sky-movements might even have been used by Neanderthals.

Yet this was more than a calendar, this antler with notches—more than a way, as we say, to “keep” time. It was the beginning of time—the beginning of our awareness of beginnings, middles, ends. Watching the Moon and recording its passage was, for Marshack, the fountainhead of complex time cognition and, so, the origin of hominid self-consciousness. The very act of observational recording—bringing together synecdoche (marks on a bone representing a changing, moving, eventually predictable light in the sky) and measurement (the marks are a sequence on bone that signify this passage in units)—was the, or at least one of the, acts that gave us ourselves: to be aware of time is to be aware of being a self in a larger reality. Jungian scholar Jules Cashford speculates that it was “women, calculating the timing of their menstrual cycles from Moon to Moon, [who] made the first reckoning of time.” Such forms of self-in-world awareness helped lead our ancestors to grasp the arc of life, from birth to death.

The longer iterations of the Moon, and daily, the Sun, extended from animal sense to rational capture. If we could measure on bone and predict in our minds and communicate this, then we were inventing something other than the moment. That these pasts and futures looked largely the same still gave time a kind of cyclical texture for most of our history. Indeed, until Christianity; until the lockstep of time with economics; and until, especially, the Industrial Revolution, the temporal zone that humans, animals, gods, and the world occupied regarded the past, present, and future not as an arrow but a circle. That cyclical, everlasting sense of experience was one way we squared physical death with time. The Moon died each month. It came back. Why not us?

This originating temporal awareness and the beliefs engendered by our first attempts to understand the forces around us were epic and truly admirable. They were Moonlit. We come from there, and our first complex timekeeping—lunar timekeeping—began thousands and thousands of years ago as an empirical act, as a kind of science.



So my Cro-Magnon ancestor was a scientist. And here I am, standing in a dusty Tucson yard, a sightseer. As I think about the Abri Blanchard lunar timepiece, I feel the sweep of time and am easily distracted, wowed by ceaseless views in my telescope. Yet the kinship I feel with my prehistoric Moonwatcher is leavened with chagrin. Moonwatcher studied. I glance. At the telescope, I cannot keep my eyes still. I try to see it all and so see almost nothing. While Moonwatcher watched the Moon, I just find it up there and take in what I can, my sightings a paraphrase of John Milton: Chaos, the vast immeasurable abyss, / Outrageous as a sea, bright, wasteful, wild. Despite the weaving of the Moon’s motions in the sky and the reasons for its changing phases, or, perhaps because of them, for a while I avoid their study. It is the world I seek. When the Moon is up, my telescope is out, and I look at its surface, rather too effortlessly. For me, the Moon is inevitably a place, and I look at it as such: telescope world, Apollo world, future world. But whatever Moonwatcher thought it was, its rhythms of light and passage forced consideration.

The light arrives and it changes. The light grows and it dies. The light moves across the sky in many ways. Moonwatcher would not have named it as we do, but saw the same thin “young” crescent low in the west at dusk—often so low in the sun-haze it can be hard to spy—then appearing higher and brighter as days and nights progress—waxing, we say—till the Moon is half-lit, half the size it would become in a few more days, what today we call First Quarter, meaning the first quarter of the Moon’s phases for the month. It thickens, growing gibbous, growing older, like a fat bull, until one evening it rises as a circle of light, seeming larger than it will higher in the sky, like magic, and this Full Moon presages its waning, another two weeks of lesser light, rising about fifty minutes later each evening until the fading light leaves another crescent, facing the other direction, and then one night it is gone: the dark of the Moon, the New Moon, a time, I will come to learn, that many feared.

Whatever all that was, it was not a day. It was not a season. It was the bridging time, the in-between, repeated seemingly without end. This Moonwatcher notched on the Abri Blanchard bone, not knowing the reasons why the Moon’s shape varied. We do. Phases result from the position of the Moon around the Earth at angles relative to the distant Sun. For example, at Full Moon, the much larger Sun is directly “behind” the smaller Earth, illuminating the Moon; the Moon also orbits the Earth at a five-degree inclination from the plane in which the Earth orbits the Sun.

Did Moonwatcher notice that the blue spots on the Moon—the darker basalt “seas” whose names I would chant for days and weeks to remember—never change position, though the Moon tilts its face at different times? You can see this with your own eyes. It’s the same “face” we always see, not because the Moon doesn’t rotate on its axis but because that rotation matches the rate at which the Moon it orbits the Earth. There is a near side and a far side, but both are sunstruck each month. There is no dark side, Pink Floyd notwithstanding.

This would have been beyond Moonwatcher’s ken—especially Pink Floyd—much as the changes in the Moon’s altitude and its position of rising and setting were his mastery. Here, Moonwatcher bests me. I make no academic study of this, skipping any explanatory pages and charts in my growing lunar library, working instead on the Moon as map. Slowly, on my own, stepping in one backyard then others to come, I’ll begin to register the monthly and seasonal variations of the Moon’s height and location, driven largely by guesstimating its visibility on any given evening in a city with roofs and trees, a matter of leisure for me. For Moonwatcher such variations had real significance—life-or-death consequences regarding spring, summer, autumn, and winter, the ebb and flow of game and fruits and nuts and blossoms, sustenance for the clan. To watch the Moon and understand its journey was to feed the belly and to plan for privation.

I look at a chart that shows a kind of triple helix. Just as the Sun’s position and apparent trajectory vary by season, so too do the Moon’s. In the northern hemisphere, for example, the First Quarter Moon is highest in March—a beautiful time to observe it, I find—then descends in its monthly appearances to an ebb in late summer and early fall. Then it climbs again. The Last Quarter Moon traces the opposite path, while the Full Moon takes the middle course. The Full Moon is highest in winter—lending sparkle to snow—just when the Sun (and New Moon) are lowest on the horizon.

The Moon’s motions—there are even more that I’ll encounter—have a name: lunar theory. And, despite my primer, it is so complicated that even as early as 1835 the astronomer Hugh Godfray complained, “Of all the celestial bodies whose motions have formed the subject of the investigations of astronomers, the Moon has always been regarded as that which presents the greatest difficulties, on account of the number of inequalities to which it is subjected.” Those “inequalities” are dizzying. The Sun exerts eight perturbations on the position of the Moon, including such things as “revolution of the line of apsides” and “regression of the nodes.” There are one hundred more such effects emanating even from as far away as Venus and Jupiter. Tackling the subject have been figures as brilliant as Sir Isaac Newton and the forgotten, diligent Ernest Brown, whose 1896 work on lunar theory was so good that NASA used it for navigation during the Apollo missions. Brown and a coworker spent some nine thousand hours on lunar theory, with upward of five million digits involved, according to lunar expert Robert Garfinkle in his three-volume Luna Cognita reference work.

I’m not up to that. Neither was Moonwatcher. I begin to rely on websites that tell me when and where the Moon will rise and set and what main features will be visible on any given evening or morning. Even so, I’m often befuddled, looking in the wrong place or being confused by the orientation of the Moon’s face.

And I have trouble remembering the names of things. Over the years, I’ll need less help, but for now, I touch the names of the maria on a foldout, laminated map and say them aloud, concentrating on the ten most important. It takes a while before I stop confusing Mare Nubium with Mare Nectaris. The maria, all these lava flats, are the most prominent landmarks on the visible face of the Moon, and with their help I begin to locate and name several major craters. One of the most spectacular is part of a four-crater sequence called the Great Eastern Chain, best visible on the third day after the New Moon. Petavius is unmistakable. That one I learn quickly. It’s a huge walled crater—115 miles across—with a convex floor a thousand feet higher at center than at its edges, and it virtually snarls with a complex of mountain peaks, more than a mile high. The crater’s many cracks and fissures are called Rimae Petavius (rima, singular, means rille). The most visible rille, a graben, is a huge swath that looks like a dangling long hand from an old analog watch. It’s an antique hanging in a shop window. Petavius is a broken clock. Appropriately, it’s named for a French theologian obsessed with historical chronology. One of his books was called The History of the World: Or, an Account of Time.



Water clocks, sundials, sand-filled hourglasses, pendula, clock towers, pocket watches, pocket sundials, wristwatches, cell phones, those old time-and-weather recordings you could call in whatever strange city you’d landed in, bank-sign digital clocks rotating like wind vanes over strip malls, windup alarm clocks with those big bell ringers on top, unfathomable atomic clocks: What if it all began with the bone of a dead animal in the hairy hands of a living human silvered with Moonlight then lit at dawn?

On mountain trails, I’ll sometimes pick up a cow skull or find the ribs of a deer. I try to fathom the originating impulse to slice bone with marks that mean something. To organize passage. I might scratch a bit, careful with my blade, for I am a clumsy biped. I’ll just feel, just let register, the weight of the bone—so light—and the force of an edge—carefully muscled. Then, to avoid slicing my fingers—I once nicked off part of a thumb making a model airplane as a boy—I’ll set the bone back among vines of Virgin’s Bower or a hillside of Mule’s Ear. Once, as a guest at an Idaho physics camp for high-school teachers, I threw an atlatl. It flew like a toilet-paper roll batted by a cat. The Stone Age would not have humored me.

Ernest Becker, in his monumental book The Denial of Death, says that “each thing, in order to deliciously expand, is forever gobbling up others.” We are predator and prey. We hunt, even if only online or at the aisles of the grocery, and we flinch at shadows that cross us quick, duck before the loud crash ceases, grip armrests of the airplane seat, watch seven thousand deaths in eight years on a TV show, see the oncoming car intercepting our path while we say no no no. We recoil at the dark twitch of action at the spooky edge of sight. We eat and sleep and wake and most of us live afraid of dying.

Write psychologists Sheldon Solomon, Jeff Greenberg, and Tom Pyszczynski: “Only we humans are, as far as anyone knows, aware of ourselves, as existing in a particular time and place.” These and other such researchers form a school of social psychology called Terror Management Theory. It proposes that if we “take all the cultural trappings away… we are all just generic creatures barraged by a continuous stream of sensations, emotions, and events, buffeted by occasional waves of existential dread, until those experiences abruptly end.” Our death-awareness—arising from our ability to figure time—energizes us into individual and cultural meaning-making.

The Moon gave birth to death, and death gave birth to everything else—everything human, that is, from self-awareness to religion, from tribal and political affiliation to art. Without these things, our lives would be meaningless, and, some might say, they still are. Death-awareness is usually quiet, a barely registered breeze in your yard. Yet we are so unsettled by subconscious reminders of mortality, experiments have found, that they reinforce our belief systems, increase effort and performance, and can make us distinctly less charitable, even hostile, to those who don’t share our worldviews. The temporal Moon gave birth to our fears, and, in the heaven we conjecture, we’ll have neither enemies nor clocks.

“Terror of death,” the psychologists write in their book The Worm at the Core: On the Role of Death in Life, “is thus at the heart of human estrangement from our animal nature. It isolates us from our own bodies, from each other, and from other creatures with whom we share noses, lips, eyes, teeth, and limbs, everywhere on the planet.” They quote Albert Camus: “Come to terms with death. Thereafter, anything is possible.”

My mother’s journals were full of terror at death, brimming with hope for reincarnation into something better. Sometime after she died, my father told me she’d suffered a nightmare going under anesthesia. For the rest of her life, she believed she had encountered Satan, and she shrunk from life as though it were that very monster. Once, as a boy, I had tried to get her to leave the trailer before sunrise to see a comet, but she refused. After a stroke, she finally admitted her broken decades of depression, anxiety, obsessiveness, and paranoia. Prescribed the appropriate medication, she smiled and laughed again, happy and secure for just one more year before she died, a few months freed of chain-smoking, Valium addiction, and more. I saw that transformation and tried, in phases, to think ahead: How should I live?

Decades later, while living in Munich, I walked into a store and found a T-shirt with a pixelated blue-black portrait of a Full Moon, beneath which occurred the phrase “Only passing through.” I bought it immediately. This T-shirt is my manifesto. The phrase captures some of my sense of mortality and morality, a kind of compassionate nihilism in which we learn from mistakes, try to do better, and recognize that, in the end, everything goes away. It’s my way of naming what Lao Tzu counseled: “Do your work, then step back. The only path to serenity.”



I step back. I look up from the telescope. Just above the green wisps of the tamarisk the waxing Moon glides like a bird of prey. It’s dark enough that the Moon lights the gravel yard behind the white adobe, and shadows pattern the ground like tapestry. The black metal telescope sits in its rocker box like a rocket without a nose cone. Beside it is a gray metal typing stand on which I place a lunar map and an atlas. I pull up a rusty metal folding chair, sit down, and pull up my spine to reach the eyepiece. I begin to focus.

Richard Baum speaks of “the aesthetic, philosophical and spiritual aspects of observing. After all, these may have the greatest value to the individual. Moreover, to observe the moon in all its phases is to be made aware of its place in the human psyche. But, to furnish the mind with the refined pleasure thus obtained, it is necessary to look for yourself.”

I adjust the knurled knobs of the focus, raising and lowering the eyepiece by degrees, until I can look for myself. Adventure has never been quieter.

I am north of the first mare I learned—Mare Crisium—that seemingly circular gray expanse that looms large in the Moon’s early phases—and I’m looking for the crater Endymion, which, I’ll soon realize, is actually closer to the eastern terminus of another mare, Mare Frigoris, the Cold Sea. Endymion presents none of the jagged drama of Petavius. Surrounded by an impact-worn rim, the interior is covered in solidified dark lava, like the placid pupil of some eye. Years later, I’ll search for what I read about: challenging craterlets within and a small hill in the middle and a lazy ridge. For now, I’m happy to have found the crater entire and realize that the subtle places on the Moon have their value too. The crater is as sleepy as its namesake. Its dark circle is calming.

I lift up from the eyepiece, step back. The evening is ongoing, and I realize I don’t know what time it is. I’ve left my smartphone inside and I’m not wearing a watch. Air Force jets rumble overhead, night flights heading home to the nearby base. The ever-present highway thrums not far from us. Two windows in our house are golden squares. No bird calls. Pushing the telescope on its rotating base and adjusting the vertical position, I head south and relocate my first lunar lake, the Lake of Time, Lacus Temporis. Honestly, I don’t see much. It’s foreshortened, small, and relatively featureless as so much is on the limb of the Moon. That gray sort-of-figure-eight implies, though, the symbol for infinity. A lake of time. A startling image, not a flow of time, not the river Heraclitus invoked. No, it’s a lake of eons, a pond of minutes, a puddle of seconds. Is there any ancient symbol for time as a lake? This time-lake is more like the view from modern physics, what Albert Einstein called the “block universe,” whereby in the standard model there is no mathematical difference between past, present, and future. It’s all the same. A lake holding all time in itself. Calm, inert, acted upon, acting upon, ravishingly simultaneous.

Strangeness overcomes me. What is this? Where am I? What is this passage? It’s as though I am on a mountaintop, dissolving into matter, into contact, here in my city backyard, with my telescope, with a wavering gray surface magnified in a small, expansive view. Time? A human construct? An inch not the object that is three inches long? Arrow, river, lake, mathematical stasis, wheel? Something we waste, spend, fill? Later, I’ll agree with what Russell West-Pavlov writes in his book Temporalities: “There is no ‘time’ outside of the multiple ongoing processes of material becoming, the constant transformations, often invisible, that make up the life of apparently inert things.” He urges us to “relinquish the notion of stable entities,” and so, if we do, “the notion of clear-cut ends and beginnings.” That accomplished, we are free to pay attention, for “every moment of final entropic collapse is also a moment of autopoiesis, of self-creative activity, within another neighbouring system.”

That’s what Moonwatcher saw: collapse and return, collapse and return. Not just death and rebirth, no, maybe more like homecoming. And I thought I was just going to identify craters.

We have so many versions of time—diurnal, sidereal, lunar, clock, biological, market, and now 24/7, in which we are entrained, time that demands constant attention so that life has become a kind of digital prison of expected consumption and rigorous, exhausting productivity. Jonathan Crary says sleep is our only assured escape from 24/7. I decide never to answer work e-mails after the workday is done. And there’s another escape from 24/7: watching the Moon. The lunar timepiece is my escape from time.



Scholars such as Judith Robinson have disputed Alexander Marshack’s assertions about the Paleolithic lunar calendars. His detractors argue the evidence is too subjective, using, they say, any number or shapes of marks to make his arguments. Indeed, the claim that any kind of notational system precedes the blossoming of civilizations in the Middle East is largely conjectural. (As an aside, Marshack, while trained as a writer, pioneered techniques still used by archeologists.) There are historians of astronomy interpreting cave art in Europe—from nearly forty thousand years ago, older than the Abri Blanchard artifact—as depicting the lunar month. A 41,500-year-old ivory pendant from Stajnia Cave in Poland may be a lunar analemma (an illustration of the Moon moving across the sky). The evidence for this piece is not definitive and may never be. Nonetheless, the Moon’s role in forming a conceptual bridge between the twenty-four-hour day and the seasons is undisputed. The only question is when this bridge was crossed.

The master horologist William J. H. Andrewes writes in Scientific American that “according to archaeological evidence, the Babylonians, Egyptians and other early civilizations began to measure time at least 5,000 years ago, introducing calendars to organize and coordinate communal activities and public events, to schedule the shipment of goods and, in particular, to regulate the cycles of planting and harvesting.” The day, the solar year, and the lunar month all contributed to this way of looking at the world, but “before the invention of artificial light,” Andrewes writes, “the moon had greater social impact. And for those living near the equator in particular, its waxing and waning was more conspicuous than the passing of the seasons. Hence, the calendars developed at lower latitudes were influenced more by the lunar cycle than the solar year.” Farther north, in regions with marked seasonal changes, the opposite was true.

Practically, this might mean, as in Assyria, some seven hundred years before the Common Era, that when the first crescent Moon was seen by priests and proclaimed as returned, the month was underway again. Hawaiians and other Pacific Islanders have used separate names for each day of the lunar month and for each prominent lunar phase. Depending on the time of the year, the Full Moon would become an instrument of knowing and naming what was happening seasonally. For the Hopi of the American Southwest, May is the Moon of Waiting and June the Moon of Planting. Famously, in the northern hemisphere, the Full Moon closest to the start of fall is the Harvest Moon, a time traditionally used to reap crops under the bright evening light of a golden-white orb. In Mesopotamia, the calendar was based on twelve lunations, and ancient Vedic astronomy was also highly complex: life was a Moonlit concern.

Eventually, months as we more or less know them today were invented and adjusted—early Rome figures into that development—and even the post-pagan world of Judaism and Christianity remains tied to the Moon. Passover, for example, occurs on the first Full Moon on or immediately after the vernal equinox, and Easter occurs on the first Sunday after the same. (From the Midrash: “The Moon has been created for the counting of the days.”) In Islam, the lunar calendar not only sets the days for when months begin and end but also for the timing of religious observations. Spotting the naked-eye crescent is one reason why the Arabic world developed such a sophisticated astronomy, one that would be foundational to post–Middle Ages European science. The Islamic lunar calendar or Hijri is many centuries old, and the young crescent Moon or Hilal features on some national flags as a potent symbol of the faith’s living lunar heritage. Hindi and Chinese cultures also utilize lunations for setting the dates of celebrations.

Spotting a young crescent Moon was one of my early aspirations. It can be something of a bragging point—to see a Moon only a few hours old. On May 24, 1990, the astronomer and writer Stephen James O’Meara set the record of seeing a Moon without aid at only fifteen-and-a-half-hours after the Sun had dawned on its surface. From Iran, Mohsen Mirsaeed used binoculars to see a Moon almost four hours younger, another record. The average spotting time is about twenty-four hours after the dark New Moon.

My most memorable crescent was the one I saw through binoculars, the Moon as thin as intuition, in a February sky orange-pink with windblown sandstone dust in Utah’s Valley of the Gods. I’m embarrassed that I didn’t record how many hours old and now don’t remember. Regardless, take the magnification away and I couldn’t see that slender light. (The next night my eyes found it true.) I was camping with my friend Michael Sowder, a poet, and when I helped him navigate the binocular view to the correct spot, he exclaimed. We were standing in the gusting wind, evening coming on, cold, red rocks growing darker, red cliffs growing beetled and, while we had seen slender young Moons before, of course, it was another thing to seek one out with the knowledge I’d been gleaning, the Moon, the evening, facts making us kin to how many fellow humans, alive and dead?

That night we sat in firelight.



The first giant leap was from recording the shapes and movements of the Moon to predicting both. Not long ago, scientists from the University of Birmingham found what they claim to be the world’s oldest timepiece, a ten-thousand-year-old series of pits laid out in an arc: a lunar calendar in what is now Scotland. On the Swedish island of Gotland, nearly four thousand grooves are carved into rocks, having both solar and lunar import; some of the clawlike grooves appear to mark when the Full Moon appears near bright stars. Ancient timekeepers could be amazingly accurate; the Maya, for example, calculated close to modern standards the number of Full Moons over a period of decades. Some of Stonehenge’s monumental rocks are aligned to lunar positions. There are ancient observatories and rock imagery with lunar connections all over the world.

At Parowan Gap in southern Utah, I’ve had my own encounter with ancient lunar observing, if some archaeoastronomers are correct. A short drive off I-15, Parowan Gap is a well-preserved, right-by-the-road gallery of impressive rock imagery left by the ancient Fremont culture—called the Nungwu by today’s Paiutes—dating back some fifteen hundred years. A community of farmers, they lived in pit-house villages nearby. The low, jumbled cliffs they wrote on—incising imagery into stone—once bounded a now-vanished river. Teeming with dots, lines, curves, circles, animal shapes (snakes, ducks, more), Parowan Gap is a veritable library of beautiful shapes and narratives, often mysterious, chipped into the dark desert varnish that coats the Navajo sandstone. One shape represents a womb and a woman’s spread legs. Others tell of leaders in dangerous times. Another, a drowning. In the 1990s, researchers said they found evidence that much of the Parowan Gap related to the sky. The famous Zipper Glyph looks like a V with a bulbous bottom and might be a solar calendar. As well, on a concave line, three stylized figures “stand” with no legs or arms, rounded shoulders, long stem necks, and circular heads, each head with a dark part of rock in the center, like a single eyeball or a globe. Researchers propose that the figures represent “The Three Moons of Winter.” Contemporary Paiutes say the Three Moons of Winter mean “Many have nothing to eat within a strong place, they brought low.” The bands crossing the figured bodies represent, in this view, famine. Perhaps there is something true in each view—winter Moons light hard times, after all. The Parowan Valley is hot, dusty, open country, graced by the ephemeral Little Salt Lake, which, on my recent visit, was glittering in the high, spring Sun.

While staring at Parowan Gap, I thought of other places across the American West where the Moon has been figured, literally and metaphorically. At Chaco Canyon, I’ve stood beneath the famous star pictograph—an ancestral Puebloan sprayed ochre on the pale stone—showing, most believe, the daytime supernova of 1054 (which persists as the Crab Nebula), right beside a crescent Moon and a human hand. It’s the oldest depiction of the Moon’s shape I have encountered. At Chimney Rock, in Colorado, two natural pillars on a mesa mark when the Moon will rise at the same point on the horizon nearly every nineteen years. An ancient Chacoan Great House was likely built to take advantage of this observation; in fact, it seems the house was built when the Moon was rising between the two rocks. The Moon’s orbit is wobbly, and it rises across different points on the eastern horizon, from north to south; for three years, every 18.6 years, it rises from essentially the same spot—called the Major Lunar Standstill, at its farthest north or south—for a night or two each month. That’s what can be seen at Chimney Rock: Moonrise between stone pillars. Someday I hope to see it. For the ancestors of those who lived and worshiped at Chimney Rock, the event is still sacred. I cannot bridge that gap; it won’t be sacred for me. But it will be a humbling reminder of the scale of the universe and its forces and of the precision and beauty of empirical observations that long predate Western science.



The astrophysicist Arlin Crotts, author of several controversial lunar studies, once said this of the Moon: “To pin it down we appeal to ancient connotations of goddesses and harvests, not the huge magma and rock spheroid orbiting through the vacuum. We are so accustomed to this alien planet hanging close overhead, and would be so horrified if we thought daily of its true magnitude, that we do not easily focus on it. It is too big and too reliable.”

Despite the empirical triumph of observing, recording, and predicting the shape and position of the Moon in the sky, this reckoning could not make sense of what the Moon actually was, why it was there, or what effect, if any, it had on the Earth, apart from its illumination for safe travel at night and its clues about seasonal transitions. The Moon as passage was known but the Moon itself was not.

So we conjectured, sometimes based on the slenderest of clues, often out of whimsy or, most purely, out of gaping human need, out of desire and fear. The stories told about the Moon make up an almost unbelievably large storehouse of explanation and symbolism. These have largely faded, but in seeking their meanings we are seeking to understand aspects of ourselves. These tales—one is tempted to call them timeless—have a glow like Earthshine. That’s when the young crescent Moon is bright and white with direct sunlight while the rest of the lunar disk is visible as an ashen blue-gray, like a cloud. You can see this for a few evenings after the Moon is back in the sky. That blue-gray is sunlight hitting the Earth, bouncing back to the Moon, then reflecting back to us as Earthshine. Our planet’s own reflection in the Moon.






CHAPTER TWO “There be wonderfull vertues of places…”


Ancestors trail us like leaves stirred on an autumn walk.

At the Population Reference Bureau, researchers make hominid living-to-dead estimates, deploying informed calculations about birth rates, mortality, and population growth for the past several thousand years. Roughly speaking, in this first fifth of the twenty-first century, there are about eight billion people alive today. There are more than 117 billion dead. They outnumber us, nearly fifteen to one.

I first encountered this perspective on the magnitude of passage as a 1970s middle schooler reading Arthur C. Clarke. In our trailer, one lot over from the wooded creek that harbored a terrifying owl—it resented boys playing war or talking about girls or furtively looking at tattered copies of Playboy—I read 2001: A Space Odyssey. This was the novelization of the Stanley Kubrick movie my father had taken me to see one custody weekend during its second run. The film bewildered me and made me quiet and thrilled with visions of a technological future I didn’t know was already in retreat—Howard Johnson’s in orbit! A sprawling Moonbase where I’d work!—and, as the lonely spaceship Discovery with its lonely astronauts crawled toward Jupiter accompanied by a strings-only adagio of Aram Khachaturian, I cried in the theater, secretly. The book, considerably less artful, begins with its most memorable passage, a claim in the foreword that for each person alive there “stand thirty ghosts,” a figure accurate for 1968 when both the novel and film were released.

I knew nothing of death or dying but the word ghosts and the image of them standing by us, by me, felt uncanny and important. Things were much bigger than the school bus. There were mysteries among the needle-nosed rockets. Other paperbacks had told me: There were lines on Earth carved by ancient aliens. Edgar Cayce had seen the future. If one tried hard enough, the mind could bend spoons just like Uri Geller did on talk shows. Things were bigger than Coach Bertalon screaming, “You pussy! I never want to see your face again.” He’d arrived at football practice with a mouthful of bloody dental gauze, red spittle dripping from his chin as though he’d just gnawed a gazelle. Things were bigger than my mother saying I had a sick mind because I’d joked about Brooke Shields claiming, in her infamous ad, nothing came between her and her Calvin Kleins. Things were bigger than the silences of any given car ride.

They, too, would be dead someday, the tormentors adult and preteen, then I would be too, and we’d all join those corpses behind the next-living, who, I felt, would also be afraid for themselves—though perhaps a little less so if they had jet packs and videophones.

Recently I remembered that Clarke’s first protagonist in 2001 is also named Moon-Watcher, though he looks at the sky from Africa, not Abri Blanchard. The Moon of most of the dead is not mine. Though poetical and nostalgic in its way, my Moon is largely scientific, empirical, materialist, and much bigger than that school bus and its backpack-tattered oracles of pseudoscience. (And yet the Moon is still, to borrow from Charles Darwin, full of grandeur.) However, for most people for most of time, the Moon has been a totem of superstition, of charms and curses, a deity with powers for good and ill, for life and death.

Death is still with me as I look through my telescope on this particular night. There is an old pot full of blood and wine and a dead frog boiling in the firepit in the meadow by our Utah cabin, our escape from Tucson summers. For this, I blame Henry Cornelius Agrippa. It’s his recipe—technically a “suffumigation”—taken from a sixteenth-century book of his. The alchemist, suspected demon, putative vampire, and defender of at least one accused witch suggested the ritual as a means to whatever good ends the owner of blood, wine, a dead frog, and more might hope for.

It would be a lark, I thought, this ritual. Then, in reading more about lunar mythology, folklore, and religion, I realized I wasn’t just compiling a catalog of prescientific beliefs—dazzling as they are—but contemplating what has motivated both spirit and data: the need to understand and to gain some handhold in a universe in which we die. Even more surprising was finding the truth in the words of the poet Robert Phillips, who asks, in his anthology Moonstruck, a compendium of lunar-themed poetry from around the world, “Can the old superstitious practices regarding the moon still be efficacious in charming the believer’s unconscious, containing hints concerning our own psychological changes?” Although the Moon of the long-dead could never be mine—despite this boiling pot of grotesqueries—I’d find the answer is yes.



“It was lunar symbolism that enabled [people] to relate and connect such heterogeneous things,” writes comparative mythologist and anthropologist Mircea Eliade, “as birth, becoming, death, and resurrection; the waters, plants, women, fecundity, and immorality; the cosmic darkness, prenatal existence, and life after death.” The notions of “cycle, dualism, polarity, opposition, conflict, but also of reconciliation… were either discovered or clarified by virtue of lunar symbolism.” And these ideas and symbols were not, as I would learn, merely passive. The Moon was a force.

From ancient poets to Sylvia Plath, Jules Cashford also argues for the foundational and enduring importance of the mythic Moon: “The evidence of stories and images from around the world suggests that most, if not all, ancient cultures passed through a stage of interpreting certain aspects of their reality through the Moon.” This reality was often female, divine, and mutable.

A powerful example is the four-thousand-year-old Sumerian poem The Descent of Inanna, which is perhaps one of the oldest texts about the Moon. In it the cycle of life, death, and rebirth of the monthly Moon is dramatized. The goddess Inanna, as the Moon, disappears and becomes “a piece of rotting meat… hung from a hook on the wall.” Other gods “sprinkle the food of life on it” and “sprinkle the water of life” on the corpse so “Inanna will arise.” Death is not final, and there is evidence: the Moon always returns.

The Moon became “second to nothing in its influence on world-wide folk belief and practices,” my old Funk and Wagnall’s Folklore Dictionary declares. The Moon—its light, its phases, its rumored properties—became especially a totem for good: to win desired lovers, to reap bountiful harvests, to fill coffers full of coin. The Moon meant growth. This lunar association with fertility and life is profound. Whether to many African cultures or to the ancient Greeks, among so many others, the Moon was a deity who presided over crops and harvests. (“In planting season we begin to watch the moon closely, just as we watch the months before giving birth to the child. Without the moon, there would be no life,” once said the Nigerian Ngas poet John A. Kwashi.) It was always best to plant seeds during the New Moon so the growth of its light in increasing phases would benefit the plants with leafy fullness. Harvests were best at Full Moon, that fat orb an emblem of food filling bellies during winter.

There is perhaps no more famous a Moon goddess than Diana or Luna, she of ancient Greece and Rome. A huntress (in the daylight form of Artemis), she also oversaw childbirth. A beautiful, athletic virgin, in her knee-length hunting dress, she carried a quiver and bow and was, as Lord Byron called her in her lunar form, “Queen of the sky, whose beams are seen afar!” Diana loved a sleeping shepherd, who, each night, she’d kiss with Moonbeams, causing him to stir. This was her gift to him, if gift it be, of sleeping forever on a mountain, touched without his knowing: Endymion, whose dark crater is not far from Lacus Temporis. Sometimes when I look at Endymion through my telescope, a crater tranquil as the shepherd’s cave, I think of the mythic goddess moving across the night in her chariot pulled by a white horse. She passed over columned temples devoted to her, one of the most popular goddesses in the ancient world. Catullus had a fetching hymn to the magnanimous Moon, which goes like this:


Latona, your mother, gave birth to you beneath Delos’s sacred olive tree [and] made Diana (praise Diana) hill-goddess, forest-goddess, valley-and-river goddess, distant wending of rivers that becomes music, praise you, who women invoke in breath-caught labor, the mistress of night, of dark, of false dawns, praise you, Diana, who moves all seasons across all years so that autumn harvest comes in ripe with grain and good…



The Moon could yield other harvests. In many cultures, casting a spell under a Full Moon or jingling some coins or displaying new money in the waxing Moonlight, all would increase one’s wealth. Simply making a wish upon spotting the new crescent Moon means the wish will come true—so long as you don’t tell anyone what it is. If you’re truly desperate for good luck, procure the left hind foot of a rabbit in a graveyard during the New Moon. Easier is a friend’s tactic. Jennifer told me that one April during the Pink Moon—so-called for the colors of spring blossoms—she “put water in my ritual… container, filled with rose quartz, and left it outside in the moonlight overnight. Drank it in the morning. Now the pink moon is inside me.”

The Moon has long been associated with water—it didn’t take long to notice the Moon’s pull on the tides—but to some pre-Columbians the Moon was also a divinity for intoxication. They would not be alone in thinking about Moonshine. A nineteenth-century witches’ handbook includes this spell for vinification: “If drinking from this horn I drink the blood—/ The blood of great Diana—by her aid—/ If I do kiss my hand to the New Moon, / Praying the Queen that she will guard my grapes… / So may good fortune come into my vines.”

The link between the Moon and blood would have been reinforced by the copper-red appearance of the Moon during frequent lunar eclipses, when sunlight passes through the atmosphere of the intervening Earth and the Moon transforms from white to various hues, dark red to dusky orange. “Blood on a dead Moon,” said some. Many have linked the Moon to menstruation, saying, as some Amazonians do, that periods result from the Moon having intercourse with a girl or woman. (It is, however, a coincidence that menstrual cycles nearly match that of the lunar month.)

In many places, weddings traditionally are held on the New Moon to promote the couple’s reproductive success; as the Moon grows, so too babies. Men are not always left out: the Moon can lead, some cultures have thought, to lengthening the penis, though precisely how I cannot say. The sexual nature of the Moon is global. The Moon and Sun are lovers, family members, or both. The Maya associated the Moon with weaving, the sea, and birth, among other things. For the Incas, Mama Quilla was the lunar goddess of menstruation and marriage and she cried silver tears.

In some New Guinean and African cultures, the Moon is a chief. In Uganda’s Bantu kingdom of Buganda, royals have used lunar cycles to symbolize the rise and fall of kings. Among the Shambaa of Tanzania, before the government ended the tribe’s kingships, a new leader approached from the east, where the Moon rises.

In many places, more practically, the Moon and weather were linked. For example, if a New Moon occurs on a Saturday, the weather will be bad. When the Moon rains down jaguars and boars, which we don’t witness, the result is lightning and thunder, which we do, according to Bolivian lore.

Humans have agency with the Moon too. Almanacs once informed their readers of how the Moon influenced their affairs even to specific days. All sorts of advice exist about what to do under lunar light. Wood should be cut during the waning Moon because sap is weaker; the wood will season more quickly. According to one compendium, a “Swiss cure for illness is to cut the fingernails and toenails on a Friday night when the Moon is waning, then force the parings under the shell of a crab, which will take the fever away with him.” Contemporary pagans are still advised to set out a mirror to Moonlight and use its reflections as they ask for Diana’s help. The Moon card in a tarot deck advises, according to one 1910 guide, “Peace, be still; and it may be that there shall come a calm upon the animal nature, while the abyss beneath shall cease from giving up a form.”

While these beliefs may, to some perspectives, seem as whimsical as Edward Lear’s line “the cow jumped over the Moon,” there is no denying that songs, poems, and festivals across the world celebrate “Moonstruck” lovers. In China, the Mid-Autumn Festival celebrates the Moon. A writer for China Daily claims that “the Moon Festival would have to be about the most romantic of holidays. An evening devoted to staring up at the sky, soaking in the silver light from the full moon while nibbling (sometimes) sweet cake and sipping red wine.” Rulers of old used the celebration to make offerings to the beneficent Moon. The Moon and heavens, more generally, were deeply important to Chinese astrology, thus helping to account for the recordkeeping and predicative power of Chinese astronomy.

The deeper origins of this festival concern the beautiful Chang’e and the day the hero Hou Yi shot arrows at ten suns that were burning up the Earth. Destroying nine of them, he left one for us today. In thanks, the Empress of Heaven gave him a potion for eternal life, which he loaned to his wife, Chang’e, for safekeeping. Threatened by a thief who wanted the elixir, she drank it to keep the potion from getting into the wrong hands (or throat, in this instance). She ascended to the Moon, where she remains, hearing perhaps the sighs of her Earthbound lover while she’s kept company only by a rabbit, whose shape on the face of the Moon we can still discern. But not Chang’e’s. If we are motivated to various consolations by our fear of death, this tale is a caution. Immortality can be lonely, even with a pet.

The lore of the Moon—with its protective and fecund qualities—was in part bound up with the Moon’s practical use as a night-light in the long era before artificial lighting. In At Day’s Close: Night in Times Past, A. Roger Ekirch writes about how larger cities systematically began to use candle and oil lanterns in the late seventeenth century, but even then they were sometimes not lit continuously and might be used only on certain nights. When the Moon was not bright, crime was a major concern, and there was a sense among police and judges in the Western world that night crimes were especially awful because, in one prosecutor’s words, “Then people are most unguarded.” Lanterns fixed and portable could be put out by thieves or by weather, and the darkest nights—Moonless and cloudy, called “pitmirk”—were feared, especially for travel. Samuel Pepys spoke of “brave moonshine” while others called the Moon the “parish lantern.” The dark was deadly. The writer Paul Bogard relates a shocking historical account. On one night in 1830 it was so dark in New York City that a watchman ran headlong into a post and killed himself.

Eventually, localities turned to candles and whale-oil lamps then finally electrical lighting. Some early arc lights were even called, as if in tribute, “moonlight towers.”



“What good can come from a poor, dead frog?” Kathe asks, disgusted and a bit plaintive.

I’ve just adjusted the old pot on a bed of embers in our firepit by the cabin. A giant bullfrog stretches like an Olympian swimmer in a red broth of wine and other ingredients I’ve gathered with the aid of a bygone text.

As closely as I can, I’ve followed the recipe from Henry Cornelius Agrippa’s Three Books of Occult Philosophy, from the 1500s, while trying to absorb his witchy thinking and rudimentary ecology concerning the Moon. Agrippa writes that the Moon has the dual property of earthiness and moisture—ancients around the world believed the Moon to be wet and cold—and that the orb “attracts to itself the Celestiall waters which being imbibed… doth by reason of its neerness to us power [pour] out, and communicate to us.” The Moon is a friend of Saturn and is most like Venus. It can influence “the brain, lungs, marrow of the back bone, the stomack, the menstrues, and all other excrements, and the left eye, as also the power of increasing.”

As it happens, I use my left eye at the telescope and had whacked it recently on the viewfinder, giving me a bloodshot mien. “Moongazing injury,” Kathe remarked.

Many things on the Earth are “lunary,” Agrippa says, including soil, water, oceans, and rivers, “and all moist things, as the moisture of Trees, and Animals, especially they which are White.” Sweat, fat, egg whites, mucus, the taste of salt, white and green stones, silver, pearls, all lunary, things also that shine will “daily increaseth, or decreaseth as doth the Moon.” Each time the Moon rises, Agrippa reports, palm trees grow a new bough. This is a contention readily discounted, however, by observing palm trees in Tucson.

Did Agrippa have a dry, nonlunary sense of humor? He claims, with neither change of tone nor a supply of anecdotes, that there is “a great enemy to the Moon,” which is, and I would not have guessed this, quail. The wee, brown, ineffectual quail. It is true that they can startle underfoot, but how quail array their tiny, tasty, peckish bodies against the power of the mighty Moon is a question as yet unanswered by the pagan arts.

Happily, all felines are lunary because their eyes change size, so our three cats are also of the Moon, though they prefer patches of sun. Other lunary animals—those “that observe, and imitate the motion of the Moon”—include goats and pigs. “Bees of the putrefaction of Cows, small Flies of putrefied Wine” are lunary, but most especially dung beetles who, my conjurer says, burrow into cow patties for a month then burst forth when the Moon returns. This has a basis in fact: dung beetles can detect polarized Moonlight and navigate by it.

Agrippa is of his time, and his own sources are ancient and diverse, leading back at least as far as Pliny the Elder. Still, I wonder if the alchemist—or anyone—really believed that menstruating women would “walk naked about the standing corn” provoking pestilence and cankers. Why exactly would naked menstruating women walk about cornfields? Hatred of kernels? Had they grown weary of corn chowder? Were they in league with quail? The association between diseases and sickness—whether of plants or creatures—was also part of Agrippa’s lore, despite the oft-sought link between the Moon and fertility.

There are other treasures from this alchemist that I prefer. On the canyon overlook a few yards in front of our cabin, near my ritual pot, and set as high as treetops of Douglas fir and willow, grow some peonies planted by the original builders of the cabin, the Hales, the husband of which, Heber, was, we’ve been told, “the singing postman of Cache Valley.” The Hales planted lilacs, eastern red cedars, roses, irises, and more plants that came, as perhaps they did, from back east. Wistfully, Kathe remembers peonies from her aunt’s house in Green Bay. I like them all the more because Agrippa claims the peony is the Moon’s flower on Earth.

In the chapter “Of the vertue of places,” the alchemist delineates the relationships among the planets and their associations with locales on Earth. The places on Earth that relate to the Moon include “wildernesses, woods, rocks, hils, mountains, forrests, fountains, waters, rivers, seas, sea-shores, ships, groves, high-waies, and granaries.” I have nine of those fifteen here at our hillside mountain outpost in Utah, so I’m in the right place for my “suffumigation”—a Rocky Mountain forest with wild things (a mountain lion last winter), peaks and canyon rocks, groves of mountain ninebark and, by the river, of paper-birch and willow—the latter a tree that one contemporary chronicle of pagan beliefs says “can bring down the Moon’s blessings.” I’m to carry a switch of it if I want to “quell… fears of death.” Places do have wonderful virtues. Of this, Agrippa was right.

I’ve been given no chant or charm to deploy while breathing in the smoke from my boiling pot of several things. As it burbles and bubbles, I find myself just looking at the canyon wall, built up over millions of years from the dead shells of small sea creatures. The Logan River down below took eons to cut through the canyon, creating a dramatic entrenched meander, the water staying with the course it cut, not veering. Such dedication is not unlike my habit of looking at the world through the fact of deep time. Trying on magic has not come easily to me. Agrippa is right about this much: places have their virtues, and this place is my real home.

Back in Tucson, to get started on Agrippa’s instructions, a month before the trip north, I’d driven a few minutes from our old adobe house to a New Age shop called Metaphysics’ World on 22nd Street. I’d imagined smiling at the counter and saying, “I need some supplies for a lunar ritual: camphor, frankincense, seeds from a white poppy. Also, a dead frog. And a cow’s eye. Bull, actually. And I need some goose blood, though I don’t know how much, and the advice really is to use menstrual blood, but I’m guessing, you know, goose blood?” I can be a nervous talker, and, in all cases, menstrual blood was a bridge too far.

The proprietor and her daughter at the register seemed nice, and I’m not one to consciously surprise or mock in conversation, and, besides, things weren’t going well at the store, what with the angry, tall, sweating, plaid-shirted guy with a ponytail berating the woman about opening plastic bags—how many times had he told her?—and for not turning on the AC earlier (her husband, I presumed, since even though he called her “mother,” he looked to be about her age or older). It was hot in Metaphysics’ World, a typically scalding Sonoran April afternoon battering the large windows facing the parking lot. Beyond, the mountains near the freeway rose like coprolites out of the desert, whose expanses, the color of cat litter, surround the city like a fever. In Tucson, even the heat has thorns, and the rivers are made of sand.

I was also uncomfortable because, before I’d left, I had fessed up to Kathe about the ingredients Agrippa required. I was pretty certain that Metaphysics’ World wouldn’t have the animal fluids and critter bits the ritual demanded.

“So, the problem,” I’d said quickly, “is that the dissection supply company won’t ship to our PO Box, so if I order, it’s going to have to come to the house.” As I would be leaving a few days before Kathe to open the summer cabin, that meant she’d be traveling with a bag full of cow’s eye—and they are not small—as well as a preserved frog. I expected a firm no.

“It is a testament to how much I love you that I am willing to do this,” she said, only after I assured her there would be no smell, though, to be clear, I didn’t know that.

Tentatively, I wandered the aisles, ignoring the argument and another woman on her phone pleading for a ride. So this was magic’s Walmart, with self-published novels about terrorists, a Tom Clancy thriller, various spiritual guides, meditation books, meteorites, statues of the Buddha and Hindu deities and, of all things, samples of Trinitite, a glassy melt that only formed at the site of aboveground nuclear tests in the American West. What can one do with Trinitite apart from look at it and ponder our Faustian power? (A colleague responds, “You can put it in your pocket and increase your radiation dose.”) Equally unsettling was the array of tall crystals big enough and sharp enough to cut open a face, the bayonets of a pissed-off shaman. I scooted to the incense section, grabbed camphor sticks and bag-your-own frankincense, and paid up.

At home, I put in my order for the cow’s eye and dead frog, then paid for expedited shipping, which meant they would arrive in time for me to take them to Utah.

Once there, after an easy procurement of poppy seeds at the downtown Logan garden shop, I faced the prospect of replacing menstrual blood with that of some fowl. I pulled into a parking stall beside a tumble of buildings off Main Street that houses Horlacher’s, a local butcher. Overly cheerful and concocting a story about a visiting friend “on an extreme paleo diet” and “wanting to make something special from an old Polish soup recipe with blood,” I finally got to, “Can I get a pint or a half-pint of goose blood?”

The woman at Horlacher’s had short, disheveled gray hair and a well-stained apron. She looked tired, and I suddenly felt like a jerk. “No, no, I don’t think so,” she said, her eyes growing large as my request sunk in. Still, I was surprised. This was, after all, a butcher’s shop.

“No goose blood at all or any kind of blood, like duck blood?” I kept emphasizing the word blood.

Firmly, she said, “No,” gesturing to a half-pint container by the cash register. She lifted a giant rack of ribs over the counter.

“Now,” she explained, “you could squeeze some blood out of this.” She held the rack high enough she could have struck me down. “But even to get a half-pint, you’re talking, oh, $250 or $300.” That was out of the question. So, for her trouble, I bought a frozen steak.

Therefore, I had resorted at the cabin to dribbling some blood from the package of ground bison we’d used for tonight’s chili dinner. It had provided my suffumigation with perhaps a teaspoon. So little blood! Thing is, about magic, you can never really say. Go ahead and throw some shade at the Middle Ages—no internet, bad teeth—but they must have been awash in goose blood. Then, with a macabre Bashō plop, I added the cow’s eye, which sits atop the frog like a forlorn planet in a sci-fi pulp novel. Poppy seeds roil in the murk. So far the only scent is quite pleasant: sticks of frankincense and camphor burning slender and smoky in the coals.

“Perfumings… are of great force for the opportune receiving of Celestiall gifts,” Agrippa writes, because heavenly bodies “do strongly work upon the Aire, and breath. For our breath is very much changed by such kind of vapours.” Arabesques of smoke rise from the incense.

“Well,” I say to Kathe, who is right to wonder what good can come from a dead frog, “that’s the question.”

She doesn’t wait for my answer and heads to bed. Me, I’m surrounded by the detritus of my ritual: scissors used like calipers to haul the specimens out of plastic packaging, folded instructions on how to dissect the frog and the eye, an old cloth to put over my mouth if the smell becomes a stench.

The Sun sets, a chill comes on. I don’t have the heart to hold my nose directly over the pot, so I breathe in the incense on the fringe of ancient vapors. The scent reminds me of my days as an altar boy, and I decide to wish that a friend not be upset (he wasn’t, it turned out) and ask the Moon for a healthy early retirement (as yet unfulfilled).

Yet I cannot see the Moon, likely another ritual error. It’s up though not visible behind the ridges off toward Right Hand Fork. Is Diana waning tonight? Waxing? I can’t even remember, which is some pretty slack magic.

As ever, though, I look at the canyon walls with an almost painful gratitude. I am rather disbelieving that circumstances have accrued to create such moments, and my pagan immersion has reminded me of its roots: powerlessness. The resort to magic has long been the domain of the downtrodden. In Tucson, beneath dusty, wind-whipped palms, the shopping carts of the unhoused gather and disperse in clanky armadas. I see it every day. Part of my discomfort I must literally own: I’m reminded of my privilege—what we used to call “good fortune”—even as I think back to my mother teetering on bankruptcy. We had come close to losing the owl-haunted trailer in which I dreamed of space, and, as an adult, I have felt less-threatening kinds of powerlessness, often of my own origin, but I can still hear the taunts and alarms from childhood, the echoes of learned helplessness. I recall that for the Buddhists the Moon is an emblem of enlightenment. Perhaps it is to me as well.

Rather than magic, I have resorted to therapy, conversations, philosophy, and self-help books by neuroscientists. And my telescope. Here, by the fire, I thought I could charm something from the Moon by pretending to charm something from the Moon, and instead I’ve confronted history and my own psyche. Robert Phillips’s hard question was, “Can the old superstitious practices regarding the moon still be efficacious in charming the believer’s unconscious, containing hints concerning our own psychological changes?” That cow’s eye is staring at the sky, and, though I am staring at that eye, I have come to see other things lit by a healing Moon.

Hermit thrushes sing, and I step back from the smoke. So… that’s it? Agrippa doesn’t say how long the perfuming should take, nor what, if any sign, announces its success or failure. I’m on my own. I’ve smelled the incense, felt no supernatural jam, pondered of necessity a variety of debts, made two wishes, am cold, and that cow’s eye is haunting me.

“Namaste, old pot of gross things,” I say and trudge to the door.

In the cabin, Kathe says, “That was better in theory than in practice.” I have to agree.

In the middle of the night, the nearside Moon is in day, bathed in particles of solar radiation, patiently breaking down the lunar topside. Micrometeorites pepper the dust. Along the line between light and dark, the terminator, electrostatic charges raise the dust above the surface like a gown trailed along a temple floor. Perhaps deep inside some mineral shiver occurs. In the middle of the night, I stand by a second-story window. The pot I’ll throw out is cooling. The lilacs by the door below are mounds of blossoms made of silver. “Once in a blue Moon,” we say. “Over the Moon,” we say. We see Moonlight and speak of lunacy and lunatics. What is metaphor but secular alchemy? Tomorrow is Monday, Moon day, and yesterdays outnumber us too.



It’s been said that souls go to the Moon forever. Or that they wait there among the rocks till they find passage to a new realm. Most poignant, I think, is the claim that all of our lost things are heaped up there. From socks vanished by a dryer to a former lover left adrift, from a parent to people you’ve disappointed or hurt to everything you had as a child that you misplaced or set aside, everything you have ever lost, trivial and tragic, it’s up there on the Moon: the solar system’s giant lost-and-never-found. I thought about this while cleaning out closets in Tucson.

As if to italicize loss—or, at least, change—Kathe and I were going to move. The old adobe house she’d restored with a fierce kind of love had piqued the interest of an unexpected buyer, and, as is said, we could not pass up the offer. When we bought “the mud house,” tatters of sheet metal served as a desultory roof. There were dirt floors and crumbling walls. Nesting pigeons and graffiti. A low-budget horror film had been shot there. Kathe had saved this historic adobe and made it our home. It went from ruin to refuge. It was like living in a Spanish farmhouse and we embraced the neighborhood and we knew it couldn’t last. The sprawling, rough-walled, wood-planked house was far too big for two writers, three cats, and one telescope. If we’d each been shedding unhelpful ambitions and perspectives, as we had, this was now a practical matter of shedding objects. We were downsizing in more ways than one. I gave away half my clothes, five hundred books, lots of movies and music, and culled childhood belongings, though I kept the fifth grade diary that included my detailed description of the starship Enterprise and the poem in which I claimed, “Happiness is beating my sister in an argument.” Chairs, pillows, plates, silverware, more, gone.

Though we would lose the mud house itself—never to step again among its dusty slants of light—it was good to lighten the load. I thought often of the Elizabeth Bishop poem, “One Art,” in which she famously asserts, “The art of losing isn’t hard to master.” She cites among her losses the places she called home. I was going to miss the mud house. I still do. By way of staying calm, I looked, of course, at the Moon.

One evening during the preparations to leave, over that giant, 150-year-old tamarisk I loved and that the new owner would cut down for a pool, I glassed the Moon in the telescope. I looked at a now-easy and attractive signpost: three large craters, the first of which is the youngest and most complicated, Theophilus, which lines up with the craters Cyrillus and Catharina, each older than its neighbor. Theophilus is a large crater and it’s complex—meaning terraced in stair-step fashion from rim to floor and with a central peak complex, like Copernicus. The crater spans sixty-two miles, plunging down more than two, and I really paid attention—long, quiet minutes, gentle nudges on the scope to keep the place in view—and I saw that the mile-high central mountain isn’t one peak but is broken into notches of shadow and tips of light, a mountain range unto itself. I saw how the crater rim cut into that of Cyrillus, indicating its younger age. I followed the undulations of the crater’s edge. To the north, the land was rife with furrows, the nearby spray of ejecta forming an apron or “nimbus” about the crater. After a bit, I looked again at the massive central mountain complex. There were three impressive peaks, their heights cut by valleys, still in darkness, then a fourth massif to the south separated from the others by a triangular abyss that pointed like an arrow.

What I could not see was any token of my various losses, what could have been on the Moon: The creek that seemed so far below what must have been a modest embankment in the woods behind the trailer. My G.I. Joe (or was it Matt Mason?) in his silver spacesuit. The tall grass prairie of the Flint Hills where Kathe and I fell in love. Friendships lost to inertia or harm. Blue ribbons and plaques from speech tournaments and journalism competitions. My mother’s rare laugh and my father’s early temper. My homeless nephew. Autumn days with my sister and cousins. A child my girlfriend and I did not have decades ago. Episodes of Space: 1999 and books on the Bermuda Triangle. I didn’t see the homes I’ve left or that glow-in-the-dark UFO model that calmed me when my parents argued downstairs. The only human things left behind on the Moon are old spacecraft, science instruments, trash, and Soviet hammer-and-sickle medallions. It’s not the art of losing one must master. It’s the art of letting go.

To a smaller, recently built house, modeled in the Sonoran style, we moved, just down the street. So early in my lunar pilgrimage I’d already looked from three different places—from the mud house, from the cabin, and from what we’d dub Casa Luna. Casa Luna’s backyard is not expansive, but there’s a decent view toward the Moon’s arc across the southern sky. From there, I would make the most headway on the lunar-observing programs that sharpened my skills and knowledge. Despite the narrowed sky, my horizons expanded.

That the Moon and its places compass me in these ways made it even harder to imagine the fear it has provoked as an agent of evil. I’ve had moments of real terror, spiky crescendos rising from the receding background of my childhood’s white noise of unease. Years ago, Kathe and I topped out on a ridge, just under ten thousand feet, when the placid overcast churned to black. Metal-framed packs on our backs, we crouched and ran among boulders as hail and lightning and thunder crashed around us. I feared for our lives as we ran, boots on wet rock, in descent. I have driven a hundred miles per hour in Nebraska outrunning a tornado. In junior high, I was hit by a car and sent into a short suborbital flight before smashing into the pavement of 10th Street in Indianapolis. My ex-wife and I were so brittle that in a half-awake slumber I once heard something in the bedroom and jumped up yelling to whomever had entered our house, screaming until I realized it was just a blanket that had slipped off a closet shelf.

If I were of a certain cast of mind, I’d seek reasons beyond psychology and stochasticity. If I were old-school lunary, I’d blame the Moon. There have been bad Moons rising over the homes and huts, villages and veldts of this human Earth for a very long time. It might be that some of the darker folkloric associations with the Moon arose when rituals like mine, doubtless better orchestrated, failed to achieve their ends. It did not help that the Moon itself went dark each month. Of course it comes back. Doesn’t it?



This interval between lunar months, during the dark of the New Moon, was when witches gathered, especially at crossroads of three or more, where they cast their dangerous curses. Witches would draw down the Moon, using spells to squeeze poison from its light. In the dark, rulers weren’t to travel by carriage, doctors were not to touch the ill. The boundary between the practical—it was more dangerous to travel without Moonlight—and the magical—witches made this worse—was blurred.

The widespread association of Moonlight with moisture led to blaming that silvery glow to all manner of maladies. As late as the eighteenth century, many Europeans and Americans avoided sleeping outside under the Moon or having Moonlight in their bedrooms. The fear continued in rural pockets of superstitious Europe into the twentieth century; apparently Benito Mussolini feared Moonlight. A Full Moon could drive a woman mad or even kill her. In 1842, Britain passed a Lunacy Act, attributing forms of madness to the Full Moon. No such link has been proven, though scientists have found that people go to sleep later and sleep less during a Full Moon. Perhaps that biological restlessness was part of the worry about Moon-borne illness.

Trouble comes by looking at the Moon over your shoulder. Trouble comes when you point toward a new Moon. Trouble comes when a star is near the Moon. From different lunar phases come drought or death. In a New Year, be careful what you are doing under the first Full Moon; you are destined to repeat it for a month. Do not sleep with your face under the Full Moon on summer nights; you’ll become a werewolf. On the Moon live the Fates, who spin the threads of our lives, cutting them at will; perhaps the Fates made house in Lacus Mortis—the Lake of Death—a lava plain in which the crater Bürg looms like a tumor.

Diana, that goddess of fertility and wisdom and the hunt, with her owl and arrows, was also Hecate, the queen of Hades, deity of witches, goddess of graveyards and crossroads.

They developed in Italy their own secret gospel, and Diana became a kind of consort to Lucifer. The witches worked against the Catholic Church, which they saw as a tool of the rich and powerful, the Church that noticed Adam’s first wife, Lilith, was associated with the Moon, with urges primal and sexual. Perhaps it was witches such as these who walked naked about the corn of feudal lords to dispense disease upon their yields? Or perhaps they went after their oppressors directly with spell and curse? Shakespeare writes that “the moon, the governess of floods, / Pale in her anger, washes all the air, / That rheumatic diseases do abound.” The transgender figure of Baphomet is also devilish and sometimes associated with the Moon.

Against these dark arts, against the troubles of any life, including mine, as small as they have been, we can invoke a Sufi story involving the wise trickster Nasrudin, who proclaimed to guests in a teahouse that “the Moon is more useful than the sun.” When asked why, he replied, “We need the light more during the night than during the day.”



Yet unanswered in our survey is how Nasrudin’s useful light got there in the first place. As with beliefs about the Moon’s powers, its origin stories are diverse. The first woman in Wichita creation stories becomes the Moon. The North Star’s grandmother, for the Crow, is the Moon. The Inuit Moon god and supreme power is the hunter named Igaluk. According to the Navajo, two elderly men gave their souls to the Moon and Sun so they would move across the sky. Lest one think the Moon for the Diné is a matter only of their past, the tribe was offended when NASA deposited the ashes of lunar geologist Eugene Shoemaker on the Moon’s surface without consulting a people for whom the Moon remains a sacred presence. The Moon’s cultural importance is manifold and ongoing.

In Africa, the Bushongo, a Bantu tribe from the central part of the continent, tell how the supreme being Bumba was lonely and ill. His stomach ached, and he vomited up the Sun. Bumba was still sad and sick. He vomited up the stars. Then the Moon. Out of distress comes the world.

Astrology writer Sarah Bartlett relates an Aboriginal tale in which the Moon is a cheerful, dumpy, awkward flirt seeking a wife or, at least, some companionship. When two sisters heard him sing, they thought he must be handsome; but when they caught sight of the Moon, they jumped in a canoe to escape. The Moon begged them to give him a lift—he couldn’t row and he needed a ride across the water. They relented only to be angered when he tickled their arms. They dumped the Moon in the river to drown, which he did, growing thinner and thinner till he vanished. Each month the Moon rises, growing bolder again, and each month he is disappointed, fading in the water to end another endless cycle of desire.

This yearning that permeates so much lunar mythology—even the gods are weak—is strikingly present in an Amazonian lunar-creation tale, one that proceeds along grotesque lines until the startling conclusion. It is the story of the Moon that most holds me. Some men, it’s told, had retrieved the head of a suicide, a man who had cut his own throat; they wanted to show it to fellow villagers, though why is not said. The head kept falling out of their sack and rolling around on its own until finally they gave up and left it behind. But the head had other ideas. It followed them. It asked for fruit, which they shook from a tree, pitching the fruit far away so the head would leave them. But it followed them once more. Eventually, the head rolled into the village, where people huddled in their homes, afraid. Head wondered what it might become, and several possibilities presented themselves but all ended poorly: “If it turned into wheat they would eat it… If it turned into a bean they would cook it.” He’d considered becoming the Sun, becoming rain, becoming milk.

“I will turn into the Moon,” the head declared. Outside his hut, he yelled, “Open the doors, I want to get my things.” No one obeyed. Head pleaded for just “two balls of twine,” with which, and a stick, he could climb the sky. The villagers complied this time and warily went outside to watch it ascend. Head somehow unspooled the twine, somehow managed the stick.

“You going to the sky, Head?” they yelled.

He did not answer.

The story ends: “As soon as it got to the Sun, Head turned into Moon. Toward evening, Moon was white and beautiful.”

Here is beauty that originates in tragedy: Who was that man who cut his own throat? What grief had filled him? Before he lost the will to live, what had he lost? What amends had he failed to make to himself and others? He died to become the Moon. His belongings, his cargo for life on Earth, stayed under wet and rotting thatch, dark and dank below, white and beautiful above, his Moonbeams shafting through the jungle canopy.



OEBPS/e9781639365708/fonts/Estonia-Regular.otf


OEBPS/e9781639365708/fonts/SabonNextLTPro-Display.otf


OEBPS/e9781639365708/fonts/AGaramondPro-Regular.otf


OEBPS/e9781639365708/fonts/AGaramondPro-Bold.otf


OEBPS/e9781639365708/fonts/AGaramondPro-Semibold.otf


OEBPS/e9781639365708/fonts/AGaramondPro-Italic.otf


OEBPS/e9781639365708/fonts/AGaramondPro-SemiboldItalic.otf


OEBPS/e9781639365708/images/front_endpaper.jpg
Plato
Aristarchus

Hercules and Atlas
Copernicus
Montes Apenninus

Gassendi
Theophilus
Tycho

NN AW

il

Petavius

©






OEBPS/e9781639365708/xhtml/nav.xhtml


Contents



		Cover


		Title Page


		Dedication


		Epigraph


		Prologue


		Chapter One: The Invention of Time


		Chapter Two: “There Be Wonderfull Vertues of Places…”


		Chapter Three: Mirror


		Chapter Four: Collimation


		Chapter Five: By Any Other Name


		Chapter Six: The Gardens of Eratosthenes


		Chapter Seven: “A Corpse in Night’s Highway…”


		Chapter Eight: Wide-Shining


		Chapter Nine: Transient


		Chapter Ten: A Meaning


		Chapter Eleven: Essentially Gray


		Chapter Twelve: Grandeur


		Chapter Thirteen: The Empty House


		Photographs


		Acknowledgments


		About the Author


		A Bibliographic Note


		Index


		Illustration Credits


		Copyright







Guide



		Cover


		Start of Content


		Title Page


		Dedication


		Epigraph


		Prologue


		Acknowledgments


		About the Author


		A Bibliographic Note


		Index


		Copyright








		I


		II


		III


		V


		VI


		VII


		VIII


		IX


		X


		XI


		XII


		XIII


		XIV


		XV


		XVI


		XVII


		XVIII


		XIX


		XX


		XXI


		XXII


		XXIII


		XXIV


		XXV


		XXVI


		1


		2


		3


		4


		5


		6


		7


		8


		9


		10


		11


		12


		13


		14


		15


		16


		17


		18


		19


		20


		21


		22


		23


		24


		25


		26


		27


		28


		29


		30


		31


		32


		33


		34


		35


		36


		37


		38


		39


		40


		41


		42


		43


		44


		45


		46


		47


		48


		49


		50


		51


		52


		53


		54


		55


		56


		57


		58


		59


		60


		61


		62


		63


		64


		65


		66


		67


		68


		69


		70


		71


		72


		73


		74


		75


		76


		77


		78


		79


		80


		81


		82


		83


		84


		85


		86


		87


		88


		89


		90


		91


		92


		93


		94


		95


		96


		97


		98


		99


		100


		101


		102


		103


		104


		105


		106


		107


		108


		109


		110


		111


		112


		113


		114


		115


		116


		117


		118


		119


		120


		121


		122


		123


		124


		125


		126


		127


		128


		129


		130


		131


		132


		133


		134


		135


		136


		137


		138


		139


		140


		141


		142


		143


		144


		145


		146


		147


		148


		149


		150


		151


		152


		153


		154


		155


		156


		157


		158


		159


		160


		161


		162


		163


		164


		165


		166


		167


		168


		169


		170


		171


		172


		173


		174


		175


		176


		177


		178


		179


		180


		181


		182


		183


		184


		185


		186


		187


		188


		189


		190


		191


		192


		193


		194


		195


		196


		197


		198


		199


		200


		201


		202


		203


		204


		205


		206


		207


		208


		209


		210


		211


		212


		213


		214


		215


		216


		217


		218


		219


		220


		221


		222


		223


		224


		225


		226


		227


		228


		229


		230


		231


		232


		233


		234


		235


		236


		237


		238


		239


		240


		241


		242


		243


		244


		245


		246


		247


		248


		249


		250


		251


		252


		253


		254


		255


		256


		257


		258


		259


		260


		261


		262


		263


		264


		265


		266


		267


		268


		269


		270


		271


		272


		273


		274


		275


		276


		277


		278


		279


		280


		281


		282


		283


		284


		285


		286


		287


		288


		289


		290


		291


		292


		293


		294


		295


		296


		297


		298


		299


		300


		301


		302


		303


		304


		305


		306


		307


		308


		309


		310


		311


		312


		313


		314


		315


		316


		317


		318


		319


		320


		321


		322


		323


		324


		325


		326


		327


		328


		329


		330


		331


		332


		333


		334


		335


		336


		337


		338


		339


		340


		341


		342


		343


		344


		345


		346


		347


		348


		349


		350


		351


		352


		353


		354


		355


		356


		357


		358


		359


		360


		361


		362


		363


		364


		365


		366


		367


		368


		369


		370


		371


		372


		373


		374


		375


		376


		377


		378


		379


		380


		381


		382


		383


		384


		385


		386


		387


		388


		389


		390


		391


		392


		393


		394


		395


		396


		397


		398


		399


		400


		401


		402


		403


		406


		407


		408


		409


		410


		411


		412


		413


		414


		415


		416


		417


		418


		419


		420


		421








OEBPS/e9781639365708/fonts/TimesNewRoman-Bold.ttf


OEBPS/e9781639365708/fonts/TimesNewRoman.ttf


OEBPS/e9781639365708/images/9781639365708.jpg
An Illuminating History of the Moon,
from Antiquity to Tomorrow

ﬁ o P

CHRISTOPHER
COKINOS





OEBPS/e9781639365708/fonts/SabonNextLTPro-DisplayIt.otf


OEBPS/e9781639365708/images/title.jpg
Stz//
Br jﬁt

An Illuminating History of the Moon

from Antiquity to Tomorrow

CHRISTOPHER COKINOS

PEGASUS BOOKS
NEW YORK LONDON





