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lunation noun

/ˌluːˈneɪʃən/

A complete cycle of the Moon’s 
phases, from one new Moon to 
the next, averaging 29.53 days. Also 
known as a synodic month, a luna
tion represents the time it takes for 
the Moon to return to the same 
phase as seen from Earth. The exact 
cycle length can vary up to 6 hours 
shorter or longer, because both the 
Moon’s orbit and Earth’s orbit are 
elliptical, not perfectly circular.

noctuary noun

/ˈnɒktʃʊəri/

A journal or record of things ob
served, thought, or dreamed at night. 
Less common than “diary,” a noctu
ary emphasizes nocturnal reflection, 
imagination, and memory.
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The New Moon

A planet the size of Mars is falling toward Earth—blazing across the 

sky at twenty thousand miles an hour. It swells by the second until it 

fills the heavens. Then comes impact. Oceans of rock flash to vapor. The 

surface of the planet melts into a single incandescent sea. In that instant, 

the world as it was ends—and two new worlds begin to form.

Four and a half billion years ago, the solar system was crowded and 

violent. Dozens of young worlds jostled for space, their orbits unstable, 

their paths crossing again and again. One of them—now called Theia—

collided with the early Earth in a catastrophe beyond anything our planet 

has known since. The force was enough to shatter both worlds. A storm 

of molten rock blasted into orbit, wrapping the ruined Earth in a glowing 

halo of debris.

From that chaos, two worlds were born: the Earth we know—and the 

Moon, bound to it ever since.
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For decades, scientists imagined the Moon forming slowly, grain by 

grain. Dust gathered into clumps, clumps into boulders, boulders into a 

sphere over long stretches of time. But newer simulations tell a stranger 

story. The Moon may have assembled in mere hours—a sudden birth 

forged from fire, gravity, and ruin.

That violent origin explains a remarkable truth: the Moon is made 

mostly of Earth. Its rock was once our crust and mantle, blasted outward 

and gathered again by gravity into something new. But Theia left more 

than scars—rocks carrying water and gases survived the collision and 

became part of Earth itself, providing the raw materials for oceans and 

air. The evidence may still be with us: two continent-sized regions of 

unusually dense rock deep beneath Earth’s surface may be remnants of 

Theia’s interior. Matching chemical signatures appear in samples returned 

from the Moon. Earth and Moon, it seems, are twin vessels, formed from 

the same catastrophe, carrying pieces of the same lost world.

The Moon is not just a satellite. It is a frozen sibling, born of the 

same impact, shaped from the same matter. One world surged back to life: 

molten, restless, alive with oceans, weather, and change. The other cooled 

and went quiet. Airless. Still. Yet without it, Earth would have no tides. 

No eclipses. A far less stable climate. Perhaps no life as we know it.

A single origin. Two very different destinies.

And a relationship that has shaped every night since.
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Seas of Stone

Look up on a clear night and the full Moon stares back: two dark 

ovals for eyes on a pale, pitted face, a bright ridge for a nose, a smudge of 

shadow for a crooked smile. Those features are the maria, vast lava plains 

that trick the eye into a face. In the West we’re taught to see a man; across 

East Asia it’s a rabbit pounding a mortar; in Mesoamerica, a rabbit too; 

elsewhere a tree, a toad, a woman. Once a culture names the blotches, the 

image clicks and won’t let go.

When Galileo turned his telescope skyward in 1610, he mistook the 

dark regions for real seas and gave them their name: maria, Latin for “seas.” 

A generation later, Jesuit mapmakers immortalized this innocent mistake 

with the unusual names they gave lunar features: the Sea of Crises, Sea of 
Vapors, Sea of Clouds, Sea of the Edge. Plus the sole lunar “ocean”, the Ocean of 
Storms. Modern cartographers added a few sly newcomers once spacecraft 

mapped more ground: the The Known Sea, and the far-side Sea of Cleverness 
among them. None of them hold water.
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Roll the clock back four billion years to a Solar System still throwing 

punches. What scientists call the Late Heavy Bombardment: a period when 

space rocks rained down with apocalyptic force. Both hemispheres of the 

Moon took the hits. But they didn’t respond the same way. The near side’s 

crust was thinner, kept warmer by Earth’s proximity, and it gave way more 

readily. Impacts cracked it open, lava surged out in black, iron-rich tides, 

and those dark plains hardened into basalt, giving the Moon its familiar 

face.

The far side tells a different story—mostly deeply cratered highlands, 

with so little basalt that no familiar face looks back. The contrast baffled 

scientists for decades. Why the imbalance?

The likeliest answer reaches back to the Moon’s infancy. Locked to 

Earth early, the face turned our way ran warmer. Its crust froze thinner, 

and a pocket of radioactive elements pooled beneath it, keeping the rock 

hot. When big impacts later punched out basins, magma took the easy 

route up and flooded the lows. The far side—cooler, with a crust tens of 

kilometers thicker—kept most melt bottled below.

So the maria remain: broad basaltic plains, dark reminders of the 

Moon’s violent youth, first mistaken for “seas,” now stitched into culture. 

Our pattern-hungry minds have long seen shapes in these distant plains, 

and spun those images into origin stories and bedtime stories alike.
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Horns of the Moon

Look at a bull. Now look at a crescent Moon. The geometry is so sim

ilar that for most of human history the two were nearly inseparable. Cave 

walls at Lascaux and Chauvet are crowded with aurochs—their sweeping 

horns unmistakably crescent-shaped. Whether those Paleolithic painters 

saw the lunar connection, we can’t say with certainty. But by the time 

cities rose along the Nile and the Tigris, the link was explicit, theological, 

and everywhere.

In Egypt, Hathor’s crown—silver horns cradling a solar disc—

announced her as midwife to both Sun and Moon. In Sumer, cuneiform 

tablets mark the moon-god Sîn with the same twin arcs, and royal seals 

show bulls whose horns resolve into crescents if you tilt them skyward. 

Crete took the idea further: the double-bladed labrys, a stylized set of 

back-to-back crescents, was carried in procession past frescoes of bull-

leapers who seemed to vault straight into the lunar dusk.

5



Wax & Wane · Jeff Heuer

Why the bull? Start with the animal itself. The aurochs—the wild 

ancestor of domestic cattle—stood six feet at the shoulder and was 

among the most dangerous prey a Paleolithic hunter could face. When 

cattle were domesticated around 8000 BCE, the bull became the engine 

of agriculture, the primary measure of wealth, and the highest offering a 

community could make to its gods. It already meant power, fertility, and 

consequence before it meant anything cosmic. Then came the geometry: 

horn and crescent share a curve so close that the human eye can’t ignore 

the rhyme. A waxing Moon grows like a young steer’s horns; a waning one 

thins the same way age wears them down. Each month the sky rehearses 

the animal’s life arc—growth, dominance, decline, disappearance—before 

the pattern begins again. The bull was already the most loaded symbol in 

the ancient world. The Moon was already the most important light in the 

sky. The crescent was the key that locked them together.

Today the crescent still crosses flags and jewelry, mosque domes and 

sports logos, a 30-day clock hiding in plain sight. When that narrow arc 

tilts above the horizon at sunset, we read the same message: the cycle has 

reset; start counting anew. The Moon’s horns remain our oldest calendar, 

its silver tips pointing both backward to the first storytellers and forward 

to the next rising sliver of light.
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Rhythms Beneath the Light

Long before coral spawned or flowers bloomed, the Moon was already 

shaping life. Its gravity stirred Earth’s early oceans, driving tides that rose 

and fell like breath. Along shallow ancient shorelines, where sunlight met 

seawater, tidepools formed. Water advanced and retreated, pooling and 

evaporating, concentrating and diluting. These were warm, fleeting lab

oratories where chemistry had room to experiment. Molecules collided, 

bonded, and began to organize. Some scientists believe life’s spark may 

have kindled in these tide-governed basins. Chemistry became biology. 

The Moon didn’t just light Earth’s nights. It rocked the cradle.

That rhythm never stopped.

In today’s oceans, coral reefs still move to a lunar beat. On just a few 

nights each year, often shortly after a full Moon, entire reef systems erupt 

in synchrony. Corals release clouds of eggs and sperm at once, turning 

the sea briefly milky with life. This mass spawning, coordinated across 

vast distances, dramatically increases the odds of fertilization. Corals 
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cue on a combination of signals—seasonal temperature, tidal timing, 

and moonlight—an inherited sensitivity refined over millions of years. 

The choreography is precise, repeatable, and global: one of the clearest 

examples of lunar timing written into living systems.

Along rocky shores and tidal flats, the pattern runs deeper still. Many 

marine animals keep time not by day or night, but by the sea itself. 

Crabs, worms, mollusks, and fish operate on circatidal clocks aligned 

to the Moon’s pull, emerging, feeding, and spawning on a roughly 12.4-

hour rhythm. These cycles persist even in laboratory conditions, without 

changing light, evidence of internal clocks tuned to gravity and water 

movement rather than sunrise or sunset. For life at the edge of land and 

sea, anticipating the tide can matter more than anticipating dawn.

Humans, too, carry the imprint. The words moon, month, menses, and 

menstruation share ancient roots—an early recognition of overlapping 

cycles carved into language itself. Across cultures, fertility was mapped 

onto the sky, with traditions aligning menstruation with different Moon 

phases. Whether the correspondence runs deeper biologically is still 

debated, but the cultural echo is unmistakable: for most of human history, 

a woman’s body and the Moon moved to a similar beat.

Even in sleep, the Moon may make itself known. Studies suggest rest 

grows lighter and more fragmented around the full Moon—even indoors, 

far from its glow—an echo of a time when nighttime brightness meant 

predators or opportunity. Today, artificial light has largely silenced these 

signals. LEDs wash out the Moon’s glow; climate-controlled interiors 

override subtler cues. The signals are faint now. But they persist—a 

reminder that Earthly life evolved not only under the Sun, but beneath a 

changing night sky.
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Jericho: City of the Moon

On the west bank of the Jordan River, in what is now the Palestinian 

territories, the ruins of Jericho rise from the dust. It is one of humanity’s 

oldest continuous settlements. People lived here more than ten thousand 

years ago, long before pottery, long before metal, long before writing, at 

a moment when humanity was just beginning to settle. While glaciers 

still gripped much of the northern world, this oasis was already becoming 

a city.

Jericho thrived where few places could. Freshwater springs flowed 

year-round. Fertile soils rewarded planting. And overhead, the Moon 

offered the most reliable rhythm anyone knew. The city’s ancient name is 

often linked to the Semitic word yareach, meaning “Moon,” and across the 

ancient Levant, lunar cycles governed time itself. That order was practical: 

lunar calendars regulated planting, storage, debt, travel, and ritual. In a 

world without clocks or writing, the Moon was a shared reference—visible 

to all, dependable, public. To count by the Moon was to synchronize life.
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Rising above the settlement was a structure unlike anything built 

before it: the Tower of Jericho. Constructed around 8000 BCE, it stands 

more than twenty feet high, paired with a massive surrounding wall—

what some have called the world’s first skyscraper. Its purpose puzzled 

archaeologists for decades. It was not simply defensive. More recent 

analysis suggests something stranger: from the tower’s base, the setting 

Sun at the summer solstice aligns with a nearby mountain ridge, casting 

a long shadow across the settlement. Whether solar, lunar, or broadly 

cosmological, the tower bound land, sky, and community into a single 

gesture. It may also have been a signal—an announcement to passing 

nomads that this place endured, that coordination and surplus had taken 

root here, that there was reason to stay.

In the biblical story of Joshua, Jericho’s walls collapse in a moment of 

divine drama. Archaeology tells a slower, messier story of destruction and 

rebuilding across centuries. But symbolically, the tale marks a turning: 

older rhythms tied to land, light, and cycle gave way to new orders and 

new calendars. Jericho’s Moon faded from the center of power.

Its deeper legacy remains. Jericho shows us what civilization looked 

like at the moment it chose permanence—when towers rose not just for 

defense, but for identity, and when the sky still helped decide where home 

would be.
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The Beginning of Time

Before sundials, before clocks, before gears turned atop towers or 

ticked on wrists, there was the Moon: humanity’s first dependable pattern 

in a chaotic world.

Every 29½ days, the Moon completed its round. Unlike days, which 

blurred in weather, and unlike seasons, which stretched too long to mark 

in memory, the lunar cycle was graspable, visible, and steady. It became 

the middle beat between day and year. The Moon didn’t just light the 

night. It gave rise to the “month,” a bite-sized unit of existence that could 

be named, tracked, and shared.

The impulse to track it shows up long ago. The Ishango bone, notched 

some 20,000 years ago, may tally phases of the Moon. At Warren Field in 

Scotland, around 8000 BCE, a line of twelve pits traces lunations against 

the turning of the Sun, an early calendar carved in turf and shadow.

This wasn’t idle skywatching. It was survival. Lunar time told herders 

when to move flocks beneath bright nights, and coastal fishers when 
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spring tides would surge with the new and full moons. Market days and 

caravans clustered around the full Moon, its light lengthening safe travel. 

Debts came due at the new Moon; festivals peaked at the full. Women 

counted cycles in parallel, weaving fertility and family into the same 29-

day beat. The Moon was a communal metronome, syncing far-flung bands 

with a shared sense of when.

As civilizations formed, that rhythm sharpened into calculation. 

Babylonian scribes plotted the Moon’s motion with numbers; Chinese 

court astronomers forecast eclipses; Maya priests braided lunar months 

with solar and planetary cycles. When lunar months drifted off the 

seasons, priests added a leap month to stitch the sky back to the soil, a 

bookkeeping act that kept harvests, festivals, and taxes in tune.

But the lunar cycle’s biggest imprint wasn’t just practical. It carved 

the infinite into repeatable, knowable pieces. It lifted us out of the eternal 

present. It let us imagine next month. Plan a hunt. Anticipate a flood. 

Reunite with neighbors. The Moon taught us to think ahead—to imagine 

next month before it arrived.
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Enheduanna: Voice of the Moon

“I, Enheduanna, will speak my words to you.”

It’s a simple statement, pressed into soft Mesopotamian clay, that 

proves remarkable. “I”… for the first time in literature, the writer makes 

themselves known. Authorship is born. “Enheduanna”… a woman’s name. 

The first the written world ever kept.

Enheduanna lived 4,200 years ago in ancient Ur, located in modern-

day Iraq. She was daughter of Sargon the Great, the conqueror who 

stitched together Mesopotamia’s first empire. He paired the sword with 

statecraft to grow and strengthen the Akkadian empire. To hold Sumer 

and Akkad together, he placed trusted family in the great temples of the 

land. At Ur, the seat of the moon-god Nanna, he installed Enheduanna as 

high priestess. The move welded politics to ritual, empire to sky. In a city 

that counted time by the crescent, her voice carried both royal and divine 

authority.
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Among Enheduanna’s most famous works are the temple hymns, a 

collection of 42 poems dedicated to the patron gods of various Sumerian 

cities. She addressed gods by both their Sumerian and Akkadian names, 

braiding dual traditions into a single sacred language. The writings played 

a central role in legitimizing the Akkadian dynasty’s rule, reconciling 

Sumerian religious traditions with the new imperial ideology, and rein

forcing her father’s political authority.

In her masterwork, The Exaltation of Inanna, the personal collides 

with the cosmic. Enheduanna writes in a startling first person: a rebel 

strongman harasses and humiliates her—targeting her as both woman and 

priestess—strips off the sacred headdress, and drives her from the temple 

into the wilderness. From exile she pleads with Inanna—rage, grief, and 

devotion woven into a single petition—until the goddess restores both her 

office and her voice. In the poem’s arc, legitimacy returns not by decree 

but by divinity, and the work itself offers testament.

Copied for centuries in Old Babylonian scribal schools, Enheduanna’s 

hymns entered the Mesopotamian canon. The same line-by-line recopying 

that trained apprentices in their cuneiform wedge strokes also preserved 

her voice: millennia later, archaeologists have recovered hundreds of 

school tablets and temple copies, allowing scholars to piece her corpus 

back together from clay. 

Enheduanna’s first-person voice—vulnerable, defiant—prefigured the 

biblical Psalms and reshaped the sacred into something personal. Her 

vision of the feminine divine reverberated across Mesopotamia, influenc

ing myth, ritual, and power for generations.

More than four thousand years later, she still speaks—priestess and 

poet whose words made an empire hold. Enheduanna’s voice reverberates 

in every story that begins with “I.”
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A Narrow Shadow

During a total eclipse, the Moon slides precisely across the Sun and 

erases daylight. For a few breathless minutes, day tilts toward night. The 

air cools quickly. Birds fall silent. Shadows sharpen and multiply. The 

world’s color drains a shade. Even in our scientific age, standing inside the 

Moon’s narrow shadow can inspire a primal awe.

For our ancestors, this sudden darkness was a fearsome sight. The Sun, 

source of life, swallowed by a shadow. In China, drums thundered to scare 

off the dragon devouring the Sun. Norse storytellers blamed ravenous 

wolves. The ancient Greeks saw it as a sign of divine anger. Across cultures, 

eclipses foretold the deaths of kings, the fall of empires, or the judgment 

of gods. Astronomy itself began with attempts to foresee the coming 

darkness, and blunt its worrisome power.

Among all the planets and hundreds of moons in our solar system, 

only Earth is graced with perfectly aligned eclipses. It’s a staggering 

coincidence: the Sun is about 400 times wider than the Moon, and about 
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400 times farther away. That near-perfect match reveals what daylight 

hides: when the Sun’s glare is blocked, the hidden corona appears—a pale, 

streaming crown we almost never see. Scientists have used these brief 

windows to do real work. In 1919, during totality, astronomers measured 

starlight bending around the Sun and confirmed Einstein’s general rela

tivity. A few minutes of night remade our understanding of gravity.

You might expect an eclipse every month, given the clockwork dance 

of Sun, Earth, and Moon. But the Moon’s orbit is tilted about five degrees 

from Earth’s path, so most months its shadow misses us—skimming a little 

high or a little low. So total eclipses are relatively uncommon. For any 

one spot on Earth, centuries can pass between visits. The continental U.S. 

won’t see one again until August 23, 2044—a narrow track through the 

northern plains—and then a far wider sweep across the country on August 

12, 2045. Mark your calendar, I’ll see you there.

Today, we can predict eclipses to the second—reason has tamed what 

once felt random. But knowing the clockwork hasn’t dulled the wonder. 

When the Moon covers the Sun and the world holds its breath, you can 

feel it: the cosmic thrill of being in exactly the right place at precisely the 

right time.
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Borrowed Light

For much of human history, the Moon was thought to glow with its 

own mysterious fire—a living lamp in the night sky. The Sun and Moon 

were twin gods, each radiating their own power across the heavens. To 

suggest otherwise was nearly blasphemous: a downgrade from divinity 

to rock. But in the 5th century BCE, the Greek philosopher Parmenides 

made exactly that claim. The Moon doesn’t shine by itself. It reflects the 

light of the distant Sun. It sounds obvious now. For those of Parmenides’ 

time, it was a leap—in a world before glass mirrors, reflection itself was a 

mysterious concept.

Building on earlier ideas—perhaps those of Parmenides—Anaxagoras 

turned reflected light into a working model. If the Moon shines by sun

light, he argued, then its phases are simply geometry: a dark, rocky sphere, 

showing us more or less of its sunlit face as it swings around Earth. New 

moon, crescents, full moon—all just different positions of Sun, Earth, 

Moon. Eclipses followed from the same logic, stripped of omen: a lunar 
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eclipse is Earth’s shadow falling across the Moon; a solar eclipse is the 

Moon’s body crossing the Sun.

These observations cracked the sacred divide between earth and heav

ens. For this, Anaxagoras was charged with impiety in Athens. To call the 

Sun a blazing rock and the Moon a reflector was to strip the gods of their 

fire. He was imprisoned and, by some accounts, only spared execution 

through the influence of his student Pericles. Forced to flee, he lived his 

remaining years in Ionia. Athens could exile the man, but not the idea.

Today, that idea seems obvious. Yet it marked one of the first steps 

away from myth and toward a universe that could be reasoned with. To 

recognize the Moon’s borrowed light is to begin seeing the world not as 

a stage for divine drama, but as a system, governed by knowable laws, 

discoverable by the curious mind.
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The War That Went Dark

In 585 BCE, somewhere in Anatolia, the afternoon Sun disappeared. 

Armies of the Lydians and Medes had been locked in war for six years over 

territory in what is now Turkey. Then the sky went dark. The air chilled. 

Day became dusk in minutes.

As the story comes down to us, soldiers froze mid-strike and cries 

of war gave way to disbelief. Both sides dropped their weapons. Soldiers 

and sages alike saw divine disapproval in the darkness, and a hasty truce 

was arranged—sealed, in the end, by a marriage between the children of 

the warring kings. It remains one of history’s clearest tales of an eclipse 

changing earthly plans.

Ancient writers add a tantalizing twist. Herodotus writes that early 

Greek philosopher Thales of Miletus had foretold a loss of daylight to 

occur in that year. Thales likely drew on patterns preserved by Babylonian 

sky-watchers and on his own observations from the Aegean coast. If so, he 

may be the first person on record to forecast a solar eclipse—and to stake 
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a philosopher’s reputation on the sky’s predictability. The science-fiction 

writer Isaac Asimov went so far as to call Thales’ observation, theorizing, 

and prediction “the birth of science.”

What, exactly, did Thales predict? Here the evidence thins. Herodotus 

wrote a century and a half after the battle; his phrasing points to a year-

level forecast given to his fellow Ionians, not a pinpoint call for a specific 

day and place. That fits the limits of the time: people had noticed an 

eighteen-year beat in eclipses, enough to flag a likely season, but no one 

could yet chart the slender path where totality would actually fall.

Caveats aside, the outline holds: a dramatic eclipse crossed a real war, 

and Herodotus preserves the earliest report of someone predicting its 

year in advance. Whether that feat was insight, cycle-spotting, or luck, it 

marks an early pivot from omen to explanation. Once eclipses could be 

anticipated, the consequences were concrete: battles halted, borders set, 

a new habit of prediction taking root.
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The Blood Moon

“Blood Moon.” The nickname is ominous, but the event is straightfor

ward: a total lunar eclipse. The Earth slides perfectly between the Sun and 

the Moon, casting its shadow across the lunar surface. Astronomers call 

this syzygy, the Scrabble-worthy word that describes when celestial bodies 

fall into a straight line.

During the peak of such an eclipse, the Moon falls into Earth’s umbra

—its full shadow. The only sunlight that can reach the Moon has skimmed 

through Earth’s atmosphere along our planet’s rim. That air bends the 

light into the shadow and filters it: short blue wavelengths are scattered 

away, while the deeper reds and oranges pass through. Those red rays paint 

the lunar surface a dim copper. It’s the same physics that sets sunsets 

ablaze, now painting the Moon with the colors of fire and dusk.

As with solar eclipses, ancient skywatchers feared these crimson 

moons. Some saw them as omens of war, death, or divine judgment. 

The Inca believed a Jaguar attacked the Moon, leaving it bloody and 
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wounded. In Mesopotamia, a lunar eclipse could trigger the šar pūḫi 

ritual: a commoner crowned as a substitute king, fated to absorb the 

celestial curse. The real ruler vanished into hiding, only to reemerge once 

the Moon’s shadow had passed—restored, purified, spared. The substitute, 

meanwhile, was executed, sacrificed to seal the omen’s power and reset 

the cosmic balance.

Unlike a solar eclipse, which draws a narrow line across Earth, a 

lunar eclipse is a hemispheric show: anyone on the night side can watch 

it, weather and horizon permitting. The next one falls on New Year’s 

Eve, 2028—already the one night millions spend outside, eyes skyward, 

waiting. It happens to be a blue moon, the second full moon of the month, 

which means you can say it literally: a once-in-a-blue-moon Blood Moon 

on the last night of the year. Totality lasts over an hour. Europe, Africa, 

and Asia get the prime view; the West Coast of North America catches 

it low on the western horizon at dawn, a red moon setting as the last day 

of 2028 begins. No special glasses, just patience; binoculars help. A lunar 

eclipse is unhurried, letting you savor the color change, minute by minute, 

as the world quietly turns.
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Wrestling With Time

Keeping time by the Moon is harder than it looks. Twelve full lunar 

cycles add up to about 354 days—roughly eleven days short of a solar year. 

That small mismatch compounds, season by season, until lunar months 

and solar seasons drift completely out of sync.

Ancient skywatchers noticed. Bronze Age artifacts like the Nebra Sky 

Disk and the Golden Hats, etched with sun, moon, and star alignments, 

suggest that humans were grappling with this celestial riddle long before 

written history. But it was Meton of Athens, around 432 BCE, who found 

a solution: after 19 solar years, the Moon and Sun return to nearly the 

same positions in the sky. The Metonic Cycle—235 lunations in 19 years—

offered a way to stitch the lunar and solar calendars together, using leap 

months to hold the drifting clocks in sync.

Before Meton, calendar corrections were chaotic. Kings and priests 

inserted extra months at will, often for political convenience—and none 

more brazenly than Caesar. Roman timekeeping had drifted so badly that 
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he stretched 46 BCE to a staggering 445 days just to realign with the 

seasons. He called it the Year of Confusion. It was also an opportunity: 

the extended year let him stabilize his rule, reward allies, and symbolically 

reset the Roman order under his name. Imagine living through a year that 

refused to end—445 days of bureaucratic limbo, mismatched months, and 

seasonal disarray.

Planting schedules faltered. Debts were disputed. Festivals arrived at 

the wrong time of year. But out of the chaos came reform. With help from 

Alexandrian astronomers, Caesar scrapped the old lunar calendar and 

introduced a new one: solar, stable, and mostly self-correcting. The Julian 

calendar was born.

It lasted over fifteen centuries before being fine-tuned into the Gre

gorian calendar we use today. But the struggle to reconcile Moon and Sun 

reminds us how hard it is to bend the cosmos to human time—and how 

the Moon, once the metronome of every month, slowly gave way to the 

empire of the Sun.
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The Proclaimed Month

In ancient Rome, the Moon didn’t just light the sky—it governed the 

clock. Months were not abstract grids of numbered days, but living spans 

shaped by the Moon’s changing face. Each Roman month turned on three 

lunar anchors: the Kalends, the Nones, and the Ides. Time didn’t count 

forward in uniform blocks; it waxed, brightened, and culminated.

The Kalends marked the reappearance of the Moon’s first thin cres

cent. Priests watched the western sky and formally proclaimed its arrival, 

announcing the month’s rhythm of festivals and sacred days in advance. 

Time began in public view, with a proclamation. The Kalends also set the 

civic and financial clock. Debts recorded in the kalendaria—account books 

named for this very day—fell due when the month was called. Contracts 

renewed. Obligations matured. To announce the Moon was to announce 

law, labor, and money. Time and trust rose together with the crescent.

The Nones, aligned with the Moon’s first quarter, served as a waypoint: 

the month was underway, not yet complete. Then came the Ides, at or 
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near the full Moon—days of gathering and consequence, sacred to Jupiter, 

marked by feasting and public life. Before streetlamps, a full Moon made 

the city larger; business continued, crowds lingered, travel was safer. 

Today, the Ides are remembered less for their light than for their blood. 

On the Ides of March in 44 BCE, Julius Caesar was assassinated—but 

that drama only makes sense in a world where the Ides already carried 

weight, where a full-Moon night drew people together and amplified 

consequence.

Rome’s calendar was never purely lunar—the Moon doesn’t keep 

perfect time, and its phases drift against the seasons. Priests corrected 

the system by proclamation, and later reforms aligned the calendar 

more closely with the Sun. Yet even as solar time took precedence, the 

lunar scaffolding remained. The language stayed. The rituals endured. We 

remember the Kalends in calendars. We remember the Ides as a warning. 

And beneath both lingers an older truth: before clocks and numbers, the 

Moon carved time where everyone could see it—across the night sky.

26



1 4

A Pattern in the Sky

In the ancient world, celestial events could shake a kingdom. Courts 

kept close watch because a darkened Sun or blood-red Moon might trigger 

rituals, shuffle generals, even redraw a border. The most influential guide

book in Mesopotamia was Enūma Anu Enlil, a sprawling set of clay-tablet 

omen lists that tied precise sky signs (eclipses, halos, planetary positions) 

to earthly outcomes in crisp causation lines. Careful notes—dates, direc

tions, durations—piled up. Fear became data. And data revealed a beat.

Line enough eclipses up and a rhythm appears: after 18 years, 11 

days, and 8 hours, the geometry of Sun, Earth, and Moon repeats closely. 

Babylonian astronomers recognized the recurrence and learned to pencil 

eclipses into calendars. It was Edmond Halley—famous for his Comet, 

which also appears with a regular cadence—who later named this pattern 

and popularized it. In the late 1600s, he borrowed the term “Saros” from 

what he believed were Babylonian sources, though scholars now think he 

misread them. The name stuck, and the cycle keeps running.
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A Greek masterpiece shows how far this knowledge traveled. In 1901, 

sponge divers working a wreck off Antikythera hauled up statues, pottery, 

coins—and a lump of corroded bronze and wood. A year later, a museum 

curator spotted a gear tooth in the crust. Decades of painstaking study 

followed, and the fragments resolved into history’s earliest known analog 

computer, dated to about 100 BCE.

The Antikythera Mechanism is a hand-cranked simulator of the sky. 

Turn the crank and the front dials advance a calendar and the zodiac while 

a little black-and-white sphere shows the Moon’s phase. On the back, 

spiral dials track long rhythms: the Metonic cycle (19 years), the Saros (223 

months), and a small Exeligmos dial (three Saros,  54 years) that corrects 

the time-of-day shift. Inscriptions even spell out “223,” the Saros in lunar 

months.

Twenty-first-century X-ray CT and 3-D reconstructions revealed the 

brilliance inside: stacked bronze gears that model the Moon’s uneven 

speed with a clever pin-and-slot device, plus an eclipse predictor keyed to 

those cycles, annotated with notes about what kind of eclipse to expect 

and when it will occur. More Earthly concerns were tracked as well: a 

subsidiary dial tracked the four-year cycle of the Olympics and other 

Panhellenic games.

From omen lists on clay to bronze dials to today’s calculated sky tables 

and apps, the through-line is the same: watch long enough and the cycles 

reveal themselves; learn them and you can meet the dark on schedule. The 

Saros gave us our first taste of celestial mysteries that could be tracked, 

forecast, and eventually, understood.
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The Brightest Night

This is the Moon at its fullest—bright enough to stop you in your 

tracks.

Across cultures and centuries, the full Moon has been both lamp and 

calendar: practical light you could walk by, and a monthly appointment 

that gathered work, worship, travel, and talk into the same wide circle of 

silver.

From our modern perspective, overflowing with artificial light, it is 

hard to imagine how deeply human rhythms were shaped by whatever 

light the Sun or Moon made available. Day’s work began at first glow; dusk 

closed shops and courts. Candles were costly—tallow smoky, beeswax a 

luxury—so nights shrank to hearth-tasks, prayer, and sleep unless a full 

Moon opened the road. When it did, the world stretched outward. Market 

days clustered. Caravans moved. Fishermen worked longer tides. News 

traveled farther. The full Moon didn’t just illuminate—it extended the 

usable hours of human life.
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That brightness gathered meaning. In ancient China, families cele

brated the Mid-Autumn Festival beneath its glow, lighting lanterns and 

sharing mooncakes in honor of reunion and abundance. In India, full-

Moon nights marked Kartik Purnima and other festivals, when rivers 

shimmered silver and prayers rose skyward. Across Europe, the full Moon 

governed planting and harvest, its round face marking times of fertility, 

transformation, and luck. Even the word honeymoon carries its trace, a 

belief that marriages begun beneath a full Moon would be especially sweet 

and fruitful.

Under its light, strangers met, stories spread, and the world felt briefly 

larger and more connected. Long after we stopped needing its brightness, 

we kept its meaning.

The full moon has never lost its hold on us. Its light once made civi

lization possible after dark, pulling people outward, together, into shared 

time. Light, too, has gravity. And when that work became less necessary, 

it followed us indoors. We carried it into stories, into the quiet choreog

raphy of night. For generations, we have said goodnight to the Moon—soft 

words in dark rooms, whispered to children who would one day look up 

and wonder for themselves.
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The Moon Illusion

Watch the Moon rise on a clear night and you’ll see two things at once: 

a disc tinged amber, warm as firelight, and a disc that seems enormous—

far larger than when it hangs overhead at midnight. These are two separate 

phenomena. The color is real, produced by the same atmospheric scatter

ing that turns sunsets red: the Moon’s light must pass through many more 

miles of air when it rides low, and that air filters away the blue, leaving 

the deep reds and oranges behind. But the size? The size is manufactured 

entirely by your brain. The Moon’s diameter doesn’t change by a single 

mile. The illusion has bewildered skygazers for three thousand years, and 

three thousand years of staring haven’t fully solved it.

Ancient astronomers recognized the puzzle but couldn’t crack it. 

Aristotle attributed it to atmospheric magnification—a reasonable guess, 

and wrong. Ptolemy measured it. The breakthrough came in eleventh-

century Cairo, where the scholar Ibn al-Haytham—known in the West as 

Alhazen—was composing what would become one of the most influential 
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scientific works ever written. His Book of Optics dismantled centuries of 

received wisdom about light and vision, including this. The illusion, he 

argued, wasn’t in the sky. It was in the mind. No instrument could measure 

it because there was nothing physical to measure. He was right, and the 

insight was a thousand years ahead of its time.

Modern neuroscience has gotten closer—but not all the way. The 

leading theory holds that the brain uses surrounding objects as reference 

points: a Moon framed by rooftops or treelines reads as enormous because 

the visual system scales it against familiar things. Overhead, stripped of 

context, the same Moon shrinks. A competing theory cuts deeper: the 

sky itself doesn’t look like a hemisphere to us—it looks flattened, like an 

inverted bowl with its rim closer than its top. When the Moon sits near 

that rim, the brain judges it to be farther away, and since it covers the same 

angle regardless, concludes it must be physically larger. Both theories have 

merit. Neither is complete. After three thousand years of careful looking, 

we are still working it out.

Test it yourself next full Moon. Watch it rise, seemingly enormous, 

above the landscape. Then check again at midnight, when it rides high 

and seemingly shrunken. Hold a coin at arm’s length: the Moon covers 

exactly the same angle both times. Or try this—bend over and view the 

rising Moon upside down through your legs. For many people, the illusion 

collapses entirely. The brain, deprived of its usual orientation, stops 

manufacturing what isn’t there.

Here is the strange thing: you can hold the coin to the sky, confirm 

the angles match, put it away satisfied—and the illusion will still be there 

waiting for you tomorrow night. The Moon hasn’t moved. Your brain 

hasn’t learned. Some illusions survive being understood.
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Lunacy

Blame it on the Moon. For centuries, when reason failed, people 

looked up and found their culprit glowing in the night sky. The word 

lunacy itself is a fossil of this belief—Luna, the Roman moon goddess, 

forever linked to madness and mystery.

Ancient doctors and poets alike claimed the Moon could unhinge the 

mind. Its phases, they said, tugged at our moods just as they pulled at the 

tides. Insomnia, fever, wild outbursts—these bore the Moon’s fingerprints, 

especially when it was full and bright. Pliny the Elder believed the Moon’s 

moisture could seep into the brain. Aristotle claimed it disturbed sleep. 

In medieval Europe, hospitals braced for trouble on moonlit nights, and 

English common law even allowed for a lesser sentence if a crime was 

committed under its influence.

The belief seeped into every corner of culture. Police logs swelled 

with reports of violence and delirium. Folklore grew thick with tales of 

werewolves, witches, and spirits who prowled when the Moon was high. 
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To some, the full Moon lit the boundary between reason and madness—a 

swollen eye in the sky, watching, stirring, pulling reason loose.

Science, of course, has tried to break the spell. Large-scale studies find 

no reliable link between lunar phases and spikes in madness, crime, or 

chaos. And yet—ask a nurse, a teacher, a cop. Many will swear the full 

Moon still stirs something strange, something restless, in the world.

The science is settled. The language isn’t. We still say lunacy, still 

call someone moonstruck, still reach for loony when reason deserts us. The 

Moon may no longer rule our explanations of sleep or madness, but it 

never quite lost its grip on our vocabulary.
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The Dark Side of the Moon

The Moon shows us only one face—an obvious fact so familiar it barely 

registers. The unseen half has gathered a reputation, slipping into myth 

as the “dark side,” as if being out of view meant being unlit. In fact, it 

receives exactly as much sunlight as the face we know. The explanation 

is both simple and strange: the Moon takes exactly as long to spin on its 

axis as it does to orbit Earth. That match is no coincidence. Over immense 

spans of time, Earth’s gravity slowed the Moon’s rotation, bleeding motion 

through internal friction until spin and orbit fell into lockstep. The result 

is tidal locking—the same gravitational force that drives our tides.

The lock isn’t perfectly rigid. The Moon wobbles slightly—a subtle 

sway called libration—letting us peek around the edges. Over time we can 

glimpse roughly 59 percent of the surface, but the far side remains, in every 

meaningful sense, a world apart. When the Soviet Luna 3 probe captured 

the first images in 1959, scientists were astonished: not a mirror of the 

near side but an alien wilderness of craters stacked on craters. The dark 
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volcanic plains that dominate our familiar view—the maria—are nearly 

absent here. The crust runs roughly twice as thick, closer to 37 miles deep. 

What made the two hemispheres so different is now attributed to uneven 

heating during the Moon’s early history, which kept the near-side crust 

thinner and more volcanically active.

The far side’s most extraordinary feature isn’t visual—it’s invisible. 

Radio silence. The Moon’s bulk blocks all of Earth’s electromagnetic chat

ter: radio, television, every signal we generate. The result is the quietest 

radio environment in our immediate vicinity, silent enough to detect 

the universe’s earliest whispers—the faint low-frequency signals from the 

cosmic dark ages, the era before the first stars ignited.

Astronomers covet this quiet. NASA’s LuSEE-Night experiment, 

scheduled for delivery to the far side in 2026, is designed to test exactly this 

possibility. Larger arrays have been proposed, and scientists are already 

pushing for international protections on the radio-quiet zone before lunar 

activity makes it noisy. Earth grows louder every year. The far side of the 

Moon may be the last place close enough to reach—and quiet enough to 

actually listen.
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The Long Pull

Of all the Moon’s influences on Earth, none is more familiar—or more 

constant—than the tides.

Stand at the shore: water rises, pauses, retreats—twice a day. This 

rhythm comes from imbalance. The Moon’s gravity pulls more strongly on 

the near side of Earth than the far side, stretching the oceans into two 

broad bulges. One faces the Moon; the other forms on the opposite side 

as Earth is pulled slightly away from its own seas. As the planet turns, 

coastlines pass through these bulges, and the tides advance and withdraw 

with metronomic precision.

The Moon is the primary driver. The Sun adds a secondary influence

—sometimes reinforcing the Moon’s pull, sometimes countering it, pro

ducing the familiar alternation of spring tides and neap tides. When Sun 

and Moon align at new and full Moon, their forces combine and tidal 

ranges grow. When they stand at right angles, the oceans settle into more 
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modest swings. The rhythm is steady, global, and relentless, written into 

the planet’s rotation.

That rhythm was stronger in the past. When the Moon orbited much 

closer, tidal ranges were far larger, and the constant drag of moving water 

bled energy from Earth’s spin. The planet slowed. The Moon, conserving 

that energy, drifted outward. Geological records—from layered tidal sedi

ments to fossil growth bands—show that days were shorter and tides more 

forceful. Over deep time, the system relaxed into the gentler cycles we 

experience now.

Today their scale has diminished—the Moon is farther, the pull 

gentler, the tides less dramatic than they once were. But the exchange 

continues. Every wave breaking on a shore is the ocean answering a gravi

tational tug from 239,000 miles away. The Moon doesn’t touch the water. 

It doesn’t need to.
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Ascents and Exiles

Long before rockets, we told stories of those who reached the Moon

—not by engineering, but by accident, transgression, or divine whim. 

For most of human history, lunar travel wasn’t a triumph. It was a 

consequence. The Moon was the ultimate elsewhere: a place of exile, 

punishment, or unreachable refuge.

In China, Chang’e, wife of the archer Hou Yi, drank a stolen elixir of 

immortality and floated skyward. She was meant to share it, but legend 

says she took it alone—and fled to the Moon. There she remains, luminous 

and distant, with only a jade rabbit for company. Immortality, yes—but 

at the cost of solitude.

The Aztecs imagined a bloodier ascent. Their moon goddess Coyolx

auhqui led her siblings in a plot to kill their mother and the unborn 

Sun. She failed. Her brother, Huitzilopochtli, burst into the world fully 

armed, struck her down, and hurled her dismembered body into the sky. 
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Her shattered form became the Moon; her scattered brothers, the stars—

forever chasing her across the night.

And then there is the man in the Moon’s face: the German peasant 

with a bundle of sticks. Caught gathering firewood on the Sabbath, he was 

banished skyward as punishment. A moral lesson burned into the night. 

Work when you shouldn’t, and you might end up alone forever. We’ve 

long projected our own social rules onto the Moon’s cratered face, trans

forming local laws into celestial ones and making human punishment as 

inescapable as gravity.

These were not explorers chasing a frontier. The Moon served as a 

high-altitude morality play, a place where human rules hardened into 

cosmic law. We projected guilt, exile, and consequences onto its cratered 

face. It seems the idea of an empty Moon has always felt unbearable. A 

haunted sky was easier to live with than a silent one.

Long before we left footprints in the dust, we had already filled the 

Moon with our outcasts. Not conquerors, but the punished. Not pioneers, 

but the removed. We sent our stories there first—and only later followed 

them ourselves.
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The Slow Wobble

Earth isn’t a steady platform; it’s a lopsided top. As it spins, it wavers, 

tracing a slow, circular path across the heavens that takes 26,000 years to 

complete—a cycle the ancients called the “Great Year,” what we now call 

axial precession, driven by the persistent gravitational tug of the Moon. 

A movement so gradual it takes roughly 72 years to move just one degree. 

For most of us, the sky shifts by a single tick mark in a lifetime.

Because this wobble is so slow, it was nearly invisible until the 

philosopher Hipparchus spotted it in 130 BCE. He realized the entire sky 

had slid, carving history into 2,160-year “Ages.” Each is defined by which 

constellation sits behind the Sun on the spring equinox; today, we are 

poised between the age of Pisces and the dawn of Aquarius. This shift also 

means the Zodiac is out of sync. For those who follow the signs, the Moon 

has quite literally shifted their destiny: if you were born a Leo, the Sun 

was sitting in Cancer.
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Even the “North Star” is just a temporary title. Today, Polaris is our 

anchor, but it’s just passing through. When the Egyptians were building 

the Great Pyramid, they navigated by Thuban. In 12,000 years, the title will 

fall to Vega, a blazing blue-white star that will redefine north. Ancient 

monuments like Stonehenge, once precision-tuned to the cosmos, now 

stand slightly out of sync—stone calendars whose alignments have been 

outrun by the sky.

Earth’s wobble breaks the illusion of a static sky. The landmarks 

we consider fixed are actually in transit. We occupy a world that is 

constantly recalibrating, shifting its orientation on a scale that outlives 

entire empires. Over the course of our lives, the planet is quietly redrawing 

the night. Look up. You’re catching a 26,000-year transition in progress

—a transformation so vast the Moon has watched it play out before, and 

will again.
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The Phantom Moon

In 1846, news of a startling discovery broke in Toulouse, France. 

Astronomer Frédéric Petit declared that Earth had a second Moon—one 

that zipped around the planet every two hours, skimming just seven miles 

above the surface.

It was a claim that strained the limits of nineteenth-century credulity. 

Petit’s theory collapsed quickly under scrutiny. Fellow astronomers 

refuted the findings, and no one knows for certain what Petit actually 

witnessed through his telescope. A stray bird? A trick of optics? A brief, 

bold fabrication?

But Earth does, from time to time, acquire new companions. Every 

so often, our gravity snags a drifter, a stray asteroid no larger than a city 

bus, pinning it into a temporary, unstable orbit. We call them “mini-

moons.” Most arrive and depart in silence, invisible to all but the most 

sensitive sky surveys. A few, like one dubbed 2006 RH120, stay for months 
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of erratic looping before the sun’s pull yanks them back to the void. Brief 

hitchhikers in Earth’s gravity well, here for months, then gone.

The most dramatic arrived in 2024. Designated 2024 PT5, it measured 

just ten meters across—small enough to miss on a cloudy night, but large 

enough to trigger alerts from the ATLAS sky survey. For two months, it 

traced a chaotic, horseshoe-shaped orbit around Earth. Then it was gone. 

Spectral readings revealed a twist: this may not have been a random rock, 

but a fragment of our Moon itself, knocked free by an ancient impact, 

wandering for eons, now briefly returning to the world that ejected it.

Scientists eventually dismissed Petit’s wild claim, but the idea found 

a second life in fiction. In his 1870 novel Around the Moon, Jules Verne 

plucked the already-debunked satellite from obscurity to explain a near-

disaster. As his protagonists hurtle toward the Moon, a bright, rapidly 

moving body screams past their projectile before vanishing into the 

night. Mission leader Barbicane identifies the phantom for his startled 

companions as Earth’s hypothetical second satellite, attributed to “a 

French astronomer, M. Petit.” It was a discarded theory resurrected as high 

adventure—proof that in literature, even a mistake can orbit forever.
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The "Lunaticks" of Birmingham

They called themselves Lunaticks—a winking nod to everything they 

were about to stir up. In 1765, in the industrial town of Birmingham, 

England, a group of restless minds began meeting monthly under the light 

of the full Moon. The timing was practical—it made travel at night safer 

on unlit roads—but it also hinted at something more: a shared belief that 

even the heavens could be harnessed by reason.

The Lunar Society of Birmingham was no ordinary dinner club. Its 

members were a constellation of Enlightenment thinkers, inventors, and 

revolutionaries. Erasmus Darwin, physician-poet, proto-evolutionist, and 

Charles’ grandfather, arrived with notebooks fat on schemes—canals, 

steam carriages, even a speaking machine. James Watt refined the sepa

rate condenser and, with Matthew Boulton’s capital and factory muscle, 

turned steam from curiosity to engine room. Josiah Wedgwood treated 

clay like a laboratory subject, standardizing mixtures, glazes, and kilns 

until beauty was reproducible at scale. Joseph Priestley, the society’s great 
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air-tinkerer, discovered oxygen (his “dephlogisticated air”) and showed 

that plants could restore spoiled air, an early sketch of photosynthesis. 

Even Benjamin Franklin dropped by when in town.

Their curiosity had teeth in public life, too. Wedgwood’s “Am I Not 

a Man and a Brother?” medallion turned abolition into a wearable argu

ment. William Withering pushed for hospitals that practiced evidence 

over habit. Darwin argued for education that lifted more than a few. 

Priestley watched his house burn when his staunch advocacy of civil 

liberties drew a mob.

The Society met under the Moon’s light and worked to reshape the 

world beneath it. Prodigious food and drink fueled debate, show-and-

tell, impromptu experiments, and “a little philosophical laughing,” in 

Darwin’s words. Dinner conversation begat machines, mills, mints. The 

Industrial Revolution caught fire from these dinner tables. Ideas were 

tools; science was civic work. From that stance came habits we still rely on: 

open lectures, practical education, results anyone can test. Measure, build, 

test, share. The Moon lit the way. What they built beneath it changed 

everything.
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Earthrise
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Since our species first emerged, the Moon has shaped human life. It 

lit our nights, timed our months, stirred our myths and tides. But on 

Christmas Eve, 1968, it did something new: it turned our gaze homeward.

Three astronauts aboard Apollo 8 became the first humans to orbit the 

Moon. They had trained for craters, rehearsed maneuvers. But it was a roll 

of the ship on its fourth orbit that brought an unexpected and electrifying 

sight. A swirl of blue and white, rising over the lunar surface, suspended 

in black.

Earth.

Fragile. Finite. Singular. Alive.

Bill Anders, scrambling for a camera, caught it. Earthrise. More than 

just a photograph, it became a mirror. Fifty years later, Anders observed: 

“We set out to explore the moon and instead discovered the Earth.”

From that vantage, borders vanish. Nations blur. You don’t see cities 

or war—just a lone, shimmering sphere cradled in darkness. Someone had 

been waiting for exactly this.

Counterculturalist Stewart Brand had spent two years distributing 

buttons with a pointed question: “Why haven’t we seen a photograph of 

the whole Earth yet?” A satellite had already answered him—its image of 

Earth from space adorned the cover of Brand’s first Whole Earth Catalog, 

published that same fall. But Earthrise was something altogether different: 

not a machine’s eye, but a human one, looking back from the Moon. It 

graced the Catalog’s next edition. The image that almost wasn’t taken—

Anders had to beg for a color camera—would later be called the most 

influential environmental photograph ever made.

Earthrise cracked open a perspective no prior photograph had 

achieved. In circling the Moon, humanity saw itself for the first time. It 

took a barren satellite to teach us how singular and alive our planet is. 

Having seen Earth as a whole, we were no longer content just to look at 

the Moon. We wanted to stand on it.
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One Giant Leap

On July 20, 1969, the world held its breath. Humanity’s boldest gamble

—to place a human being on the Moon—was entering its most fragile 

moment. Down on Earth, President Nixon had a speech prepared in case 

the astronauts never returned. Its title: In Event of Moon Disaster.

Eight short years earlier, President John F. Kennedy had pointed 

toward the heavens and declared, “We choose to go to the Moon,” rallying 

a nation shaken by recent Soviet space triumphs. It wasn’t just ambition—

it was defiance, urgency, spectacle. A hundred thousand American minds 

and hands answered the call. Mountains of money were poured into rocket 

engines, guidance systems, and heat shields. We didn’t yet know if it could 

be done. That was the point.

The descent from lunar orbit to its surface was heart-stopping: 

thirteen minutes of radio cutouts, fuel countdowns, alarms, and last-

second decisions. From a fragile, insect-like lander balanced above the Sea 

of Tranquility, Neil Armstrong descended the ladder and stepped into 
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powdery, alien soil. “That’s one small step for man,” he said, “one giant 

leap for mankind.” Static crackled. History turned.

An estimated 600 million people watched live—one in every five 

humans on Earth. For a moment, our species was united in awe. The Moon 

had become not just a symbol of dreams, but a place someone had actually 

touched.

Even then, another drama was unfolding: the uncrewed Soviet Luna 15 

probe, racing to scoop an automated sample, crashed into Mare Crisium 

while Armstrong and Aldrin prepared to leave. The Moon had claimed 

one machine while welcoming two men—barely.

Decades later, the footprints remain—undisturbed by wind or 

weather, likely visible for millions of years. A testament to what a hundred 

thousand people built, and twelve walked out to leave behind.
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Magnificent Desolation

“Magnificent desolation.” These words—Buzz Aldrin’s first impres

sion of the lunar surface—capture the brutal poetry of Earth’s nearest 

neighbor. If our Moon welcomes, it is only with a harsh indifference.

The lunar day stretches 14 Earth days under merciless sunshine, tem

peratures soaring to 260°F. Despite a carefully timed early lunar morning 

landing, the ground under Aldrin’s boots was already scorching. Then the 

swing into a long night: another 14 days long, with temperatures falling 

toward –280°F. With no air, there is no wind, no weather, no sound. Strike 

a tool on a rock and the vacuum carries nothing; you hear only what your 

gloves and helmet conduct back into your bones.

The lunar surface is coated in dusty regolith, which is the loose, inert 

debris of rocky crust formed by impacts and wild temperature swings. 

Micrometeorites shattered rock into glass-sharp grit. On Earth, wind and 

water continuously smooth the edges of rough particles, but the Moon has 

neither. The dust clings with static charge, scours fabrics, gums up seals, 
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and sneaks into every joint. When the astronauts popped their helmets, 

many reported the same first whiff: something like burnt gunpowder—

the smell of fresh, fractured minerals meeting oxygen for the first time.

The Moon’s low gravity—one-sixth that of Earth—creates deceptive 

danger. Astronauts discovered that familiar movements become treach

erous ballet. The brain, calibrated to Earth’s pull, misjudges every leap 

and turn. Several fell, their bulky life-support systems nearly impossible 

to right without assistance. The vacuum compounds every risk: solar 

radiation, unfiltered by atmosphere or magnetic field, degrades materials 

and bodies alike. Plastics become brittle, fabrics weaken, electronics fail. 

Human biology fares worse without shielding—DNA frays; cells revolt. 

Still, some things achieve a kind of immortality out there: flags bleaching 

to white, foil wrinkled and bright, descent stages exactly where we left 

them, all slowly sun-washed but essentially unchanged.

For the twelve who walked there, our fragility was palpable. Against 

the void of space, Earth hangs as a blue bead, exquisitely suited for life. 

The lesson is blunt but beautiful: we are creatures of a very particular 

world. Step beyond it, and we survive by artifice—by layers of fabric, 

glass, science and mathematics. The Moon makes that truth plain: most of 

the universe is hostile. We are exquisitely matched to the one home that 

cradles us.
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Earthshine

Catch a glimpse of the crescent Moon in twilight and you might notice 

something uncanny—a ghostly illumination cradling the unlit portion 

within the crescent’s horns. Ancient skywatchers called this ethereal phe

nomenon “the old Moon in the new Moon’s arms” or “the ashen glow.” For 

centuries that ash-gray glow puzzled observers—a whisper of light where 

logic said there should be none.

Leonardo da Vinci was the first to crack the celestial puzzle in the 

early 1500s. In his notebooks, between flying machines and anatomical 

sketches, he explained the truth: earthshine is sunlight that strikes Earth, 

bounces into space, and bathes the Moon’s darkened portion. “The Earth, 

in fair weather, performs the same office for the part of the Moon that 

does not receive the Sun’s light as the Moon does for us.” It was an insight 

that revealed the reciprocal relationship between worlds, each illuminat

ing the other in cosmic partnership. On the Moon itself, a “full Earth” 
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would wash the ground in pale light—dozens of times brighter than the 

full Moon we know—strong enough to cast shadows.

You can catch it with the naked eye. Look low in the west 1–4 evenings 

after a new Moon (or low in the east 1–4 mornings before). The slender 

crescent and the contrast between direct sunlight and earthshine create 

a three-dimensional effect that seems to pop the Moon out of the flat 

sky. On clear, still nights, maria and highlands float in gray relief like 

continents on a dim globe.

The brightness of earthshine varies with our planet’s reflectivity—

its albedo. Fresh snow, expansive cloud systems, and gleaming oceans 

all amplify Earth’s ability to cast light moonward. Winter months typi

cally produce the most striking displays as snow cover increases Earth’s 

reflectance. Dusty skies, darker oceans, shrinking ice: they dim it.

Modern observers use precise earthshine photometry—comparing the 

bright crescent to the ash-gray face—to track subtle albedo shifts over 

years, a proxy for changes in clouds, ice, and aerosols. What once inspired 

poets and puzzled philosophers now serves as a distant thermometer 

for planetary health. Like a feverish patient assessing their condition in 

the mirror, we look to Earth’s lunar reflection to monitor our warming 

climate.
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Wheels on the Moon

First we moonwalked. Then we moonrolled. In 1970, Lunokhod 1 

unfolded on Mare Imbrium, a squat, eight-wheeled Soviet robot with 

a clamshell lid for a solar panel and a radioisotope heater to survive 

the two-week night. Over ten months it rattled across more than ten 

kilometers of dust—more distance than any human had yet walked on 

the Moon—beaming back panoramas, laser-ranging reflectors, and soil 

measurements. It made the surface workable: a place you could systemat

ically survey, sample, and map by machine.

Since then, rovers have been our forward scouts. China’s Yutu proved 

modern lunar driving in 2013; Yutu-2 has been exploring the far side since 

2019, logging the first long traverse in Von Kármán crater and sniffing out 

the regolith’s layered past. Small deployables have joined the act—hoppers 

and toy-sized rollers that test how to explore cliffs, boulder fields, and 

slopes no astronaut would risk. NASA’s VIPER rover was slated to hunt 

for water ice in the permanently-shadowed craters of the Moon’s south 
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pole, but the project was abruptly canceled in 2024. As of this writing, 

NASA hopes to find a private industry partner to take the project over.

Driving on the Moon is its own craft. There’s no GPS, so navigation 

leans on the Sun, shadows, inertial sensors, and landmarks stitched 

together by onboard vision. Dust is electrostatic and abrasive; wheels are 

wire mesh or cleated metal to keep from digging in. The thermal swing 

is lethal; if a rover can’t sleep through the night on stored heat—or keep 

warm with a tiny nuclear source—it will die. Every meter is earned.

Astronaut bootprints remain. Tire tracks now join them, wheels 

picking up where footsteps have paused for over five decades. As on Earth, 

lunar vehicles increasingly verge on the autonomous—next-generation 

scouts, AI-powered and sensor-laden, serving as geologists, ice prospec

tors, pathfinders for permanent bases. Not remote-controlled toys. The 

advance team for power lines, landing pads, and labs. Together, they trace 

our restless urge to press farther—to keep going when the terrain turns 

too cold, too distant, too dark for flesh and bone. Lunar rovers ask the 

same ancient question our ancestors once asked of the horizon: what’s just 

beyond the next ridge?
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Lunar Law

In 1967, at the tense height of the Cold War, nations signed the Outer 

Space Treaty. It was a radical pact: outer space—Moon included—would 

be open to all and owned by none. Planting a flag would not plant a claim. 

The heavens, on paper at least, belonged to humankind.

Then came a very earthly problem: what do you do on the Moon 

when the whole world is watching? NASA formed a small working group 

with a long name: the Committee on Symbolic Activities for the First 

Lunar Landing, charged with choreographing gestures that were lawful, 

legible, and worthy of history. Three audiences had to be satisfied at once: 

international lawyers, American taxpayers, and the camera.

In the end, it fell to three Americans—Neil Armstrong, Buzz Aldrin, 

and Michael Collins—to carry out the plan. Armstrong and Aldrin 

stepped onto Tranquility Base, unpacked a purpose-built flag kit, tele

scoped a crossbar, and worked the pole into powder that didn’t quite 

behave like dirt. On the LM’s ladder leg they revealed a small plaque: 
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“We came in peace for all mankind.” Meanwhile, circling above in the 

Columbia command module, Collins had a cache of flags—the U.N., more 

than a hundred national banners, plus U.S. states and territories—flown 

but not planted, to bring home as goodwill gifts with grains of Moon dust. 

Symbolic, yes—but engineered to read in photographs, honor who flew, 

and keep faith with a treaty that said the Moon belonged to all.

This legal backbone endures. The Outer Space Treaty, now joined by 

over a hundred countries, forbids national appropriation, bans weapons 

of mass destruction in space, and frames the Moon as a place for peaceful 

purposes. But technology keeps asking questions the treaty never spelled 

out. In 1979 the Moon Agreement tried to draw tighter lines around 

resource use and private enterprise; major space powers mostly sat it out. 

In the 21st century, the Artemis Accords and similar frameworks sketch 

updated norms: share data, protect heritage sites, don’t interfere with 

others’ operations, define “safety zones” around active work.

By law, no one can claim the Moon. The next contest won’t be flags 

and anthems—it’ll be logistics. Polar ice, ridgelines bathed in solar energy, 

radio-quiet farside basins: these are the leverage points. As landing pads, 

power grids, comm relays, and safety zones multiply, influence will be 

exercised without a banner. The frontier won’t be drawn on maps so 

much as stitched into the regolith—by who can harvest resources, shield 

sensitive equipment, and keep systems warm through the long lunar night.
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Return to the Moon

From the feverish heights of the Space Race, this fact still stings: 

the last human left the Moon in 1972—and no one has returned. Public 

fascination dimmed, political will withered, and Earthbound crises pulled 

our gaze down. Now, more than half a century on, we’re aiming back—

this time not to visit, but to stay. NASA’s Artemis program, named for 

Apollo’s mythic twin, recasts the Moon as a foothold: a testbed, a work

shop, a beginning. Missions that once read as conquest may soon read as 

construction.

In April 2026, as this book goes to press, four astronauts—Reid 

Wiseman, Victor Glover, Christina Koch, and Jeremy Hansen—became 

the first humans to travel beyond low Earth orbit since Apollo 17. They 

didn’t land. But they flew to the Moon. Fifty-four years after the last 

bootprints, humanity rounded the corner again.

The goal isn’t flags and footprints. It’s infrastructure. At the south 

pole, sunlight skims ridge lines while nearby craters lie in perpetual 
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shadow, cold traps that hoard water ice. That ice isn’t just for drinking. 

Split into hydrogen and oxygen, it becomes air and propellant, turning 

the Moon into a refueling stop for deeper voyages. On the bright ridges, 

near-continuous light powers microgrids; in the dark hollows, rovers hunt 

frost. The world’s starkest desert masking an ice-rich reservoir.

Picture this: solar farms on peaks of near-eternal light; cables feeding 

habitats and comm relays; rovers printing landing pads from regolith and 

piling berms for radiation shielding; a cryogenic depot quietly topping off 

tanks for outbound ships. The Moon becomes a bridge—a proving ground 

where we learn to live on less, fix what breaks, and make what we need 

from what’s there.

This isn’t a solo act. Artemis is a coalition: NASA with international 

agencies, and private teams—SpaceX, Blue Origin, and others—bringing 

heavy lifters, landers, logistics. A small station in lunar orbit, a fleet of 

robots on the ground, crews rotating through polar camps: not to conquer 

the Moon, but to collaborate on it. The trophy era is over. The canvas era 

begins.

We aren’t just returning; we’re expanding the definition of home. Each 

mission lays another stone on a path from our fragile blue cradle into the 

dark. Mars waits. The asteroid belt beckons. And the Moon—our oldest 

companion—stands ready, not as an endpoint but as a threshold. The first 

one we ever looked up at. The first one we’ll step through.
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Drifting Away

After all its closeness and pull, the final truth is this: the Moon is 

slowly moving away from Earth.

The change is subtle—about an inch and a half each year—but 

relentless over deep time. The Moon’s orbit is widening. Earth’s days are 

lengthening. The system is still adjusting, four and a half billion years after 

it began.

We know this with unusual precision. During the Apollo missions, 

astronauts left small arrays of mirrors on the Moon’s surface. From Earth, 

scientists fire laser pulses at them and time the return. That steady two-

and-a-half-second round trip, measured year after year, shows the distance 

increasing by millimeters, confirmation that the Moon’s retreat is real and 

ongoing.

It comes down to friction—oceanic, relentless, barely perceptible. The 

Moon raises tides in Earth’s oceans and flexes the planet itself. As those 

tides move, friction steals a trace of Earth’s rotational energy. That energy 
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doesn’t disappear. It migrates outward, nudging the Moon into a slightly 

higher orbit. Earth slows. The Moon recedes. A slow trade, endlessly 

repeated.

There was a time when the relationship was far more intense.

Models of the very early Earth suggest a day once lasted only five 

hours. The Moon loomed enormous—dozens of times wider in the sky—

circling overhead in a matter of hours, driving tides so strong they sloshed 

across the planet. Days were quick. Nights brief. The world itself was in 

motion. Over billions of years, that relentless pull traded Earth’s spin for 

the Moon’s distance, stretching the day and retuning life’s clocks.

The Moon still rises on schedule. It looks unchanged. Familiar. But it 

is farther away than it once was—by a margin too small to notice, and too 

steady to halt.

In roughly 600 million years, the geometry will finally fail. The Moon 

will be too small in the sky to cover the Sun completely. Every eclipse after 

that will be annular—a ring of fire where darkness used to be. Total solar 

eclipses, the kind that stop traffic and make grown adults weep, will be 

gone forever.
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Gazing Up At Ourselves

Look up tonight.

The Moon can seem like an auxiliary player in the universal scheme of 

things—small, lifeless, tethered to Earth. Yet nothing we value about our 

planet, or ourselves, would be the same without it.

As long as there has been life on Earth, the Moon has loomed large 

over it. It slowed our planet’s spin, steadied its climate, and helped cradle 

the conditions for biology to emerge. Before clocks ticked or calendars 

turned, it offered a reliable rhythm—a bright, silent metronome swinging 

across the night sky. The Moon did not merely light our way. It helped 

shape what we are.

From the first crescent scratched onto cave walls to the bootprints 

left in its dust, we have used the Moon to measure time, to tell stories, to 

imagine beyond ourselves. Lovers and sailors, farmers and poets, scientists 

and mystics—all have looked up and found meaning in its changing face. 

It became our first compass, our earliest myth, our oldest mirror.
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In its borrowed glow, the arc of our species comes into focus: from 

bone tools and horned goddesses to telescopes and rocket fire. We learn 

that even what seems fixed—a scarred face, a steady sky—can change. That 

darkness is a prelude to light. That we, too, are always in motion.

The Moon’s greatest gift is the view it has offered in return. From 

that distant vantage, Earth becomes singular. Shared. Precious. The Moon 

showed us our home not as borders or divisions, but as one luminous 

whole, suspended in the dark.
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Glossary

albedo—A body’s ability to reflect light, expressed as a ratio between 0 

(perfectly absorbing) and 1 (perfectly reflective). Earth’s albedo fluctuates 

with cloud cover, ice, and ocean; those fluctuations are visible in earth

shine.

axial precession—The slow, circular wobble of Earth’s rotational axis, 

completing one cycle every 26,000 years. Driven primarily by the Moon’s 

gravitational tug, it gradually shifts the positions of stars relative to our 

calendar—causing the North Star to change over millennia and the zodiac 

to drift out of alignment.

basalt—A dark volcanic rock formed from cooled lava. Much of the 

Moon’s maria consists of basalt laid down by ancient eruptions that 

flooded impact basins.

blue moon—Commonly, the second full Moon in a single calendar 

month. The phrase has older roots, but this modern definition is the one 

most widely used today.

circatidal clock—An internal biological timing system synchronized to 

the tidal cycle (roughly 12.4 hours) rather than the solar day. Found in 

many coastal organisms, these rhythms persist even in the absence of tidal 

cues, suggesting a deep evolutionary entrainment to the Moon’s pull.

corona—The Sun’s outer atmosphere, visible as a pale halo during a 

total solar eclipse. Its delicate streamers reveal hot plasma shaped by the 

Sun’s magnetic field.
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earthshine—Sunlight that strikes Earth, reflects into space, and illumi

nates the Moon’s darkened face. Visible as a faint gray glow within the 

crescent’s horns, earthshine was first explained by Leonardo da Vinci. Its 

brightness tracks Earth’s reflectivity and is now used as a tool for moni

toring planetary climate.

farside—The hemisphere of the Moon usually hidden from Earth. It is 

not permanently dark, but it is far more heavily cratered and has fewer 

maria than the nearside.

highlands—The Moon’s older, brighter, heavily cratered terrain. The 

highlands dominate much of the farside and are compositionally distinct 

from the darker maria.

kalendaria—Roman account books in which debts and financial 

obligations were recorded. Named for the Kalends—the first day of the 

month, announced when the new crescent Moon appeared—these ledgers 

embedded the lunar calendar into commerce and law.

Late Heavy Bombardment—A hypothesized period roughly 4 billion 

years ago when the inner solar system, including the Moon, was pelted by 

an intense surge of asteroids and comets. The evidence is written across 

the Moon’s surface in its oldest, most heavily cratered terrain.

libration—The Moon’s subtle wobble as it orbits Earth, a product of its 

slightly elliptical orbit and tilted axis. Over time, libration allows us to 

glimpse roughly 59 percent of the lunar surface, despite the Moon being 

tidally locked.

lunation—A complete cycle of the Moon’s phases, from one new Moon 

to the next. Averaging 29.53 days, a lunation is also called a synodic month. 

The exact length varies because both the Moon’s orbit and Earth’s orbit 

are elliptical, not perfectly circular.

lunisolar calendar—A calendar system that tracks months by the Moon 

while adding periodic adjustments to stay aligned with the solar year. 

Hebrew and traditional Chinese calendars are examples.

maria (sing. mare)—The dark, flat plains that dominate the Moon’s 

near side. Formed by ancient volcanic eruptions that flooded low-lying 

basins with basalt, the maria were long mistaken for seas. Their Latin 

name—meaning “seas”—persists in names like Mare Tranquillitatis (Sea 

of Tranquility).
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magma ocean—A global or near-global layer of molten rock thought 

to have existed on the early Moon after its formation. As it cooled, lighter 

minerals rose and helped form the lunar crust.

Metonic cycle—A 19-year period after which the phases of the Moon 

recur on nearly the same dates of the solar year. Many lunisolar calendars 

use it to reconcile lunar months with the seasons.

nearside—The hemisphere of the Moon that faces Earth because of 

tidal locking. It contains most of the large maria visible from Earth’s 

surface.

noctuary—A journal or record of things observed, thought, or dreamed 

at night. Less common than “diary,” a noctuary emphasizes nocturnal 

reflection, imagination, and memory.

radio-quiet zone—A region shielded from human-made radio interfer

ence. The Moon’s farside is prized as a potential radio-quiet zone for 

listening to faint signals from the early universe.

regolith—The loose, fragmented layer of rock and dust covering the 

Moon’s surface. Created by billions of years of meteorite impacts and 

extreme temperature swings, lunar regolith is glassy, electrostatically 

charged, and extraordinarily abrasive—a persistent challenge for equip

ment and astronauts alike.

Saros cycle—An 18-year, 11-day pattern after which the Sun, Earth, and 

Moon return to nearly the same alignment, causing eclipses to repeat in a 

predictable sequence. Recognized by Babylonian astronomers, the Saros 

cycle was one of humanity’s first tools for forecasting celestial events.

sidereal month—The time it takes the Moon to complete one orbit rel

ative to the background stars, about 27.3 days. It is shorter than a synodic 

month because Earth is also moving around the Sun.

syzygy—The alignment of three celestial bodies in a straight line. In the 

Earth-Moon-Sun system, syzygy occurs at new Moon (Sun-Moon-Earth) 

and full Moon (Sun-Earth-Moon), producing the conditions for eclipses 

and the strongest tidal forces.

synodic month—The time it takes the Moon to return to the same phase 

as seen from Earth, averaging about 29.53 days. This is the cycle most 

people mean when they refer to a lunar month.
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Theia—The hypothesized Mars-sized protoplanet that collided with 

the early Earth about 4.5 billion years ago. In the leading model of lunar 

formation, debris from that impact coalesced into the Moon.

tidal locking—The state in which a moon’s rotational period matches 

its orbital period exactly, causing it to keep one face permanently toward 

its planet. Earth’s gravity gradually slowed the Moon’s spin over billions 

of years until lockstep was achieved. Most large moons in the solar system 

are tidally locked to their planets.

umbra—The darkest central part of a shadow, where the light source is 

completely blocked. During a total lunar eclipse, the Moon passes through 

Earth’s umbra.

yareach—An ancient Semitic word meaning “Moon,” used across the 

ancient Levant. The name of Jericho—one of the world’s oldest continu

ously inhabited cities—is often linked to this root, suggesting the city’s 

identity was bound up with lunar timekeeping from its earliest days.
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mini-moon-earth-orbit.html

Exhibitions
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https://www.goodreads.com/book/show/42193752-the-book-of-the-moon
https://www.goodreads.com/book/show/42193752-the-book-of-the-moon
https://www.goodreads.com/book/show/134117265-our-moon
https://www.goodreads.com/book/show/134117265-our-moon
https://www.goodreads.com/book/show/176443491-still-as-bright
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https://www.goodreads.com/book/show/206082678-predicting-the-eclipse
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https://www2.math.uconn.edu/~glaz/My_Articles/EnheduannaPrincessPriestessPoetAndMathematician.MathIntelligencer.2020.pdf
https://www2.math.uconn.edu/~glaz/My_Articles/EnheduannaPrincessPriestessPoetAndMathematician.MathIntelligencer.2020.pdf
https://longnow.org/ideas/whole-earth-overview-effect/
https://longnow.org/ideas/whole-earth-overview-effect/
https://longnow.org/ideas/whole-earth-overview-effect/
https://www.nytimes.com/2024/09/12/science/new-mini-moon-earth-orbit.html


Wax & Wane · Jeff Heuer

The Morgan Library & Museum. She Who Wrote: Enheduanna and 
Women of Mesopotamia, ca. 3400–1200 BC. New York, 2023. themorgan.org/

exhibitions/she-who-wrote

Podcasts & Media
BBC News. 13 Minutes to the Moon. Podcast series hosted by Kevin Fong. 

bbc.co.uk/programmes/w13xttx2

Online Resources
NASA. Artemis II. nasa.gov/mission/artemis-ii/

NASA Science. The Moon. science.nasa.gov/moon/
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https://www.themorgan.org/exhibitions/she-who-wrote
https://www.themorgan.org/exhibitions/she-who-wrote
https://bbc.co.uk/programmes/w13xttx2
https://www.nasa.gov/mission/artemis-ii/
https://science.nasa.gov/moon/
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