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FOREWORD

Ruskin Hartley
INTERNATIONAL DARK-SKY ASSOCIATION

IN 2019, MY FAMILY RELOCATED TO TUCSON, ARIZONA, from the San Francisco
Bay Area. On one of our first evenings in our new home, we headed out for a night walk. Out
of habit, we grabbed a flashlight, but it quickly became apparent that it was not needed. Far
from lighting our way, the flashlight created shadows and enhanced the sense of darkness.
Without the added light, our eyes quickly adapted, and the night started to come to life. Bats
darted overhead. A great horned owl hooted from a telephone pole. A slender moon lit our
way, and overhead, the stars shone brilliantly.

We learned a powerful lesson that night. Contrary to common belief, more light does
not necessarily enhance visibility or the sense of safety. My family is now fortunate to live in
a place where we can experience the beauty of the night right outside our front door. For our
ancestors, this was the norm, but today, the majority of people worldwide are robbed of this
connection by light pollution.

Light pollution is destroying natural darkness with severe consequences: It is linked to
aglobal insect decline, the death of millions of migrating birds, increased carbon emissions,
and increased disease in humans. Scientists estimate that 83 percent of people worldwide,
including 99 percent in Europe and North America, live under a light-polluted sky. And a
2020 study from the University of Utah found that populations of color in the United States
are exposed to double the amount of light pollution.

Unlike other types of pollution, such as water or air, light pollution is readily solvable.
By turning off unneeded lights, choosing warmer colors, not overlighting, and pointing lights
down toward the ground rather than up at the sky, we see immediate results. The City of
Tucson, population five hundred thousand, upgraded its streetlights in 2018. By introducing
some simple measures, it reduced light pollution by 7 percent and realized $2.3 million in
annual energy savings. That also meant that on the edge of town where I live, I could look
up and see the Milky Way.

From small beginnings in Tucson, the International Dark-Sky Association has galvanized
a global movement to protect and restore dark skies. As of 2021, there are more than 170
protected International Dark Sky Places in the world. From the first International Dark Sky
Park at Natural Bridges National Monument in remote southeastern Utah, there are now
protected places in twenty-three countries on six continents where people can experience
the beauty of the night and enjoy the benefits of responsible outdoor lighting.

While “dark sky” is in our name, anyone who has experienced a truly dark sky knows
that it is, in fact, alive with light. As you will see in the pages of this book, the natural light
of the night, from the moon, stars, aurora, and airglow, is exquisitely beautiful. For millennia,
people have gathered under the stars to share stories and explore what it means to be human
and to understand their place in the universe. And for most wildlife, darkness is as essential
as air or water. Light pollution robs us of these connections and diminishes us all.

‘We hope the work of Art Wolfe will encourage you to rethink your relationship to the
night and natural darkness. Reclaiming our connection to the night is an essential first step
in tackling light pollution and fostering a more just, sustainable, and beautiful planet for all.

Saguaro National Park, Arizona, USA
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LET THERE BE DARK

David Owen

IN 2007, THE INTERNATIONAL DARK-SKY ASSOCIATION (IDA)—an organization
dedicated to treating the nighttime sky as a precious but threatened natural resource—chose
Natural Bridges National Monument as the world’s first International Dark Sky Park. Natural
Bridges is named for its most conspicuous features: three huge sandstone arches that were
carved thousands of years ago by rushing water. The IDA made its designation after deter-
mining that at night the stars above Natural Bridges are less obscured by urban sky glow
than they are at any other spot in the continental United States, and that the park is “notable
for its almost perfect lack of light pollution.” It is situated in a virtually uninhabited part
of southeastern Utah, near Four Corners, the point where the borders of Utah, Colorado,
New Mexico, and Arizona all meet. The nearest town, Blanding, Utah, is forty miles away,
and it’s tiny.

Not long after the IDA made its announcement, Chad Moore, the program director of
the National Park Service’s Night Sky Team—which Moore himself created in 1999—made an
inspection trip to the park. (Since then, he has taken a different conservation-related job at
the US Bureau of Reclamation.) Corky Hays, who at the time was Natural Bridges’ superin-
tendent, said, “Our buildings were pretty dark already, but Chad and his team have helped
us make [them] even darker, by upgrading a lot of our outdoor lighting. That's let us cut our
energy use and operational costs, too, which is important, because the entire park is solar
powered.” Moore showed Hays how to further shrink the park’s already modest light foot-
print. He pointed out several outdoor fixtures that could be replaced with fully shielded
versions, and he suggested removing some of the tubes in the fluorescent fixtures mounted
on a ceiling near the park’s public restrooms, which are kept open all night for people who
visit the park when the other buildings are closed. “The darker the area, the less light you
need,” he said. “People coming here at night will be dark-adapted, so having more light would
actually make it harder for them to see when they leave.”

The night before his visit, Moore had made the same point, repeatedly, at an astronomy
demonstration near the visitors’ center of Bryce Canyon National Park, 275 miles to the
west. Bryce isn’t as dark as Natural Bridges, but it’s plenty dark. Volunteers had set up
several high-powered telescopes in a parking lot, and two hundred visitors had come to
look at the sky. Moore had to ask quite a few of the visitors to turn off their flashlights and
explained that they would actually see better without them. Our eyes adapt to the brightest
object they can see, and when we move from full illumination into darkness, they can take
aslong as an hour to fully adjust. “When the moon is low in the sky like this, there’s about
two-thousandths of a foot-candle of light on the ground,” he said. That’s only about one
five-millionth as bright as full sunlight on a clear day, but our eyes evolved to see in such
conditions. “I can see individual pebbles on the ground, and if I dropped a quarter I could
find it,” he said.

Through one or another of the telescopes at Bryce that night, people saw the rings of
Saturn, the moons of Jupiter, and a star formation called a globular cluster. Most were amazed
that such things were visible, telescope or not. “Many people who come to our programs have
never really looked at the night sky,” Moore said. “A woman once came up to me and said,
‘The moon was out during the day this morning—is that OK?"” No one in the parking lot
needed a telescope to see something that children nowadays often know only as the name of
a candy bar: the Milky Way, the lateral edge of our own galaxy, a broad celestial spiral, the
visible parts of which contain at least a hundred billion stars. Even people who don’t live in
brightly lit cities sometimes have trouble seeing it. The main reason is that we've become
extraordinarily careless with darkness: By over-illuminating the world at night, we have
washed out the sky above.
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CHAPTER OPENER: Nieves penitentes, Paso de Agua Negra, Andes, Chile
PREVIOUS PAGES: Full moon at dawn over tufa fairy chimneys, Cappadocia, Turkey
OPPOSITE: Glacier Bay National Parl
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OPPOSITE: Cerro Torre, Los Glaciares National Park, Santa Cruz, Argentina
ABOVE TOP: Golden light over Los Glaciares National Park, Santa Cruz, Argentina
ABOVE BOTTOM: Los Glaciares National Park, Santa Cruz, Argentina
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“I think that one of the reasons this issue is important to me is that Ilived in Hawaii
when I'was in high school,” Moore said. “I got into astronomy in tenth grade, and in just the
three years before Iwent off to college, I noticed a change in the sky above Oahu. We used to
go out to what was basically the corner of the island to look at the stars. But then the sky
started getting brighter, and after a while, there were no more places to go.”

“Our brains were sculpted as much by darkness as by light,” the naturalist Chet Raymo
has written. For most of human history, night was a palpable, inescapable presence. Darkness
and the sweeping star field overhead inspired awe, terror, reflection, discovery, and dread:
The nighttime sky was mankind’s first window on the infinite. Darkness had its own deities
and demons. For the ancient Mayans, the archaeologists Nancy Gonlin and April Nowell
wrote in Archaeology of the Night in 2018, “Night was both an ominous and sacred time. People
made offerings to appease the gods who ruled the underworld, thereby ensuring the rising
of the sun. The Moon Goddess rode her deer across the night sky, keeping watch over those
who dared to venture into darkness. Sacred ceremonies took place in which royal persons
imbibed hot, inebriating cacao drinks and danced at midnight.” Night has always been a
thought-provoking mystery as well as an unavoidable reminder of human vulnerability.

Every culture has had to account for the starkest division in the passage of time: “Let there
be light.” Consider how different mythology, astrology, theology, philosophy, literature, science,
and our conception of both the universe and our place in it—all of human thought, really—
would be if the sky were always the low-lying and uniformly featureless ceiling it appears to
be on an overcast day. In the ancient world, the nighttime sky was a scrim onto which the
human imagination could project itself. Until the beginning of the spread of electric-powered
illumination, just a century ago, the Milky Way on a clear night anywhere in the world would
have looked almost three-dimensional. People through most of human history have gazed at
it and the rest of the celestial dome and resolved the pinpoints into narratives.

There is a tight cluster of seven bright stars that the ancient Greeks called the Pleiades;

for them, the cluster's annual appearance above the horizon marked the beginning of the
season when it was safe to sail far from shore. A seventeen-thousand-year-old cave painting
in Lascaux, France, is believed to depict the same seven stars. In Hindu mythology, they were
the seven daughters of Brahma. In ancient Egypt, they were associated with the goddess
Hathor, “the mistress of the sky,” and were invoked in burial rites. For the Maori, they were

PREVIOUS PAGE: The moon peeks out from behind an eruption of ash, Etna, Sicily, Italy
ABOVE: Old Faithful geyser under the Milky Way, Yellowstone National Park, Wyoming, USA
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Six of the world’s seven species of sea turtles are now classified as threatened or endan-
gered. There are many reasons, all of which have to do with us. One of the reasons is the
profusion of artificial light in places where sea turtles breed. When hatchlings emerge from
their eggs, which their mothers buried in sand along the shore, they instinctively move
toward the brightest thing they can see. For millions of years, that brightest thing was the
starlit sky above the ocean; today, it’s often the lights in a shopping-mall parking lot or the
windows of a condominium. Volunteers assemble at hatching time to turn the babies in the
right direction, but it’s a losing battle in an ongoing war that the turtles have been losing, on
many fronts, for decades.

Air traffic controllers, meteorologists, vulcanologists, and others use a device called a
ceilometer to measure the altitude of clouds. The first versions were powerful searchlights;
they were aimed at the sky, and the distance of the covering clouds could be calculated, by
triangulation, based on the angle of the returning light beam. On a single night in 1954, at
Robins Air Force Base in Georgia, the beam from a ceilometer Killed fifty thousand birds,
representing more than fifty species, by disorienting them in flight and causing them either
to fall to the ground exhausted or to collide with other birds. Modern ceilometers, which use
brief pulses of invisible laser light to measure the same thing, are far less likely to harm
living things of any kind, but since the 1950s we have devised many other methods of using
light to wreak havoc on the natural world. Many migrating birds use constellations as nav-
igational aids, just as human sailors always have; brightly illuminated office buildings can
draw them to their deaths, an occurrence so common that ornithologists often gather spec-
imens at the buildings’ bases.

Gas stations are among the world’s most brightly lit commercial establishments. A
German study showed that the lights above the pumps at a newly opened station attracted
huge swarms of insects during its first year of operation, but that the swarms shrank dra-
matically thereafter. The inescapable conclusion was not that insects learn to avoid artificial
light, but that artificial light irresistibly draws them to their annihilation. Insects are espe-
cially vulnerable, because many species have evolved to feed, breed, and rest in response to
the daily cycle of the sun; artificial sources throw their biological clocks into confusion.
Recent scientific studies in several parts of the world have documented huge declines in
insect populations. There are a number of plausible explanations, including habitat destruc-
tion and pesticide use, but the proliferation of nighttime lighting surely contributes. And
losses of insects affect every other species in the food chain. They also affect plants, many of
which depend on insects for pollination.

A paradox of the environmental movement is that successful efforts to increase energy
efficiency have in many ways made nighttime light pollution worse: As lighting has become
more efficient, it has also become less costly, and we have responded by lighting up more
and more of our world. The fourteen hundred LED luminaires at Niagara Falls consume
much less electricity than the twenty-one xenon spotlights they replaced, but they produce
twice as much light. Lighting a building, a parking lot, or an intersection with super-efficient
LEDs costs so little today that there’s less incentive than ever to turn them off. Even worse,
LEDs produce light at wavelengths that have been shown to be unusually harmful to living
things—including ourselves, in part by potentially damaging our retinas. Similarly per-
verse unintended consequences can be observed in connection with efficiency improve-
ments of all kinds. When we make energy cheaper by extracting more value from every
watt, we make it more useful to ourselves, and as we do, we find more uses for it. People
today are generally more cognizant than they used to be of the ecological significance of
outdoor lighting, but even environmentalists still often treat it as a minor concern or as
no concern at all.

Light is easy. Dark requires patience and imagination. But dark is worth the effort. The
natural light show overhead is in many ways less spectacular than the artificial light show
we've created down below, but in every way, it is more profound.

You don’t have to believe that the stars and planets are gods or demons in order to be
awed by the nighttime sky. But in order to be awed by it, you have to be able to see it. “Many
men walk by day; few walk by night,” Thoreau wrote in his journal in 1850. “It is a very
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Matariki, the “eyes of god.” For ancient Polynesians, they were a navigational aid. In the
Hebrew Bible, God asks Job if he can “bind the chains of the Pleaides™—and Job acknowledges
that he cannot. In eighth-century Japan, the Pleaides were called Mutsuraboshi. The Ainu
called them Subaru, and if you drive a Subaru, you carry their idealized image on the name-
plate of your car (though just six stars, rather than seven). English farmers centuries ago
called them “the hen and her chicks”; they told time at night based on the position of the
stars in the sky. Galileo studied them through his telescope in 1610 and discovered that the
cluster contains more than seven stars. He also saw that there are mountains on the moon,
that Jupiter has moons of its own, and that even the milkiest parts of the Milky Way are made
up mainly of individual stars.

In many parts of the world today, even the brightest of the Pleaides are impossible to see.
On a cloudless night, a resident of a big city will usually have trouble picking out more than
the moon, a few planets, and a few stars. If you look down from an airplane flying at night
over New York, Paris, Tokyo, or almost any other inhabited part of the world, you can easily
see why: We light up the earth so extravagantly that the sky can no longer compete. Our ter-
restrial light show is often breathtaking—from the air, London on a clear night is almost
hallucinogenically beautiful—but our profligacy with illumination carries a heavy cost. Even
in places where the Pleaides are still visible, at least one or two of the principal stars are often
impossible to see with the naked eye. You can locate the cluster with the help of a
star-identification app on your smartphone or your tablet—but the app will have the perverse
effect of making the stars themselves invisible by dazzling your eyes with its own bright screen.

For almost a hundred years, both the Canadian and the American sides of Niagara Falls
have been brightly illuminated at night in lollipop colors. Since 2016, the colors have been
produced by fourteen hundred programmable LED luminaires, which are switched on as
soon as the sun goes down, every day of the year. Several times each night, the standard light
show is replaced by “Inspired by Nature,” a five-minute presentation that “features colour
palettes and movements inspired by nature, including the sunrise, aurora borealis, rainbow
and sunset,” according to the Canadian commission that operates the lights. Even—or maybe
especially—when the supposedly “natural” palette is in use, the water looks less like water
than like the frosting on a child’s birthday cake. The commission describes the show as a
“tribute to the natural beauty all around us.” But, of course, natural beauty is exactly what
you cannot see at Niagara Falls after the sun has gone down—unless you're willing to stay up
past 2 a.m., when the people who run the lights at last turn the job back over to the sky.

The contrast between “Inspired by Nature” and actual nature couldn’t be starker. On a
clear night at Natural Bridges, you can hike to the base of Owachomo, the smallest of the
park’s three arches, and watch a light show that’s both more subtle and more powerful than
the phony lollipop colors of Niagara Falls. Against the backdrop of a star-filled sky, the sand-
stone arch is a perfect void, a ragged strip of blackness torn from the star-spattered fabric of
the night. If you stand very still, you can watch stars seeming to blink off on one side of the
arch, and blink on on the other. What you are actually seeing is not the movement of the stars
but the rotation of the Earth—something we can experience directly only by looking upward,
and only if we know where and how to do it.

Our profligacy with nighttime lighting is more than an aesthetic issue. Virtually all
living things are affected, both directly and indirectly, by the intensity, composition, and
timing of artificial illumination. Life evolved against a predictable background of alternating
periods of natural light and dark, and species of all kinds, ours among them, adapted to the
regularity of that cycle. “A circadian clock binds the rhythms and habits of each plant and
animal to the amount of light in the sky,” Christina Robertson wrote in her essay “Circadian
Heart” in 2008. “Butterflies and bees pollinate morning glories. Moths pollinate moonflow-
ers.” This is not a recent discovery. Twenty-three centuries ago, in his History of Animals,
Aristotle wrote, “The crow at midday preys upon the owl's eggs, and the owl at night upon
the crow’s, each having the whip-hand of the other, turn and turn about, night and day.”
Aristotle knew that even candlelight could alter the behavior of living things, and since his
time, our ability to disturb the natural succession of sun and stars has increased by orders
of magnitude—as has our ability to inflict harm, including on ourselves.
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different season.” Even fewer walk by night today—by real night, lit only by stars and planets
and the moon. We will never fully recreate the skyscape that Thoreau knew or the one that
our parents knew or even the one that we remember from our own childhoods—but we can
resist further losses. There are now nearly a hundred certified International Dark Sky Parks,
in more than a dozen countries. All of them are worth preserving. Their very existence is an
important reminder that darkness has meaning, or should have meaning, in our lives.

At our own homes, we can stop lighting the trees in our yards, and we can leave our
phones indoors when we walk our dogs at night, and when the sun begins to set, we can make
a conscious effort not to reach immediately for the nearest lamp. Some of our other options,
unfortunately, are limited. Most residential outdoor lighting fixtures, even expensive ones,
are disasters. They're insufficiently shielded, they’re hard to aim properly, and they're usually
much brighter than they need to be to do the job they're supposed to do. Many are impossible
to install except in ways that turn them into what David Crawford, the cofounder of the IDA,
used to call “glare bombs.” The cluster of mailboxes in Crawford’s own apartment complex
in Tucson was a good example. A powerful unshielded fixture, mounted on top of the cluster,
was intended to make it both easier and safer for residents to pick up their mail in the eve-
nings, but actually it had the opposite effect. “When you have glare, the eye adapts to the
glare, but then you can’t see anything darker,” Crawford explained. The fixture was posi-
tioned so that it shone directly into the eyes of anyone approaching the mailboxes, forcing
them to look away. It also created a large visually impenetrable area directly behind the
boxes, where an attacker could stand without being noticed—a configuration that Crawford
called “criminal-friendly.”

But Crawford, of all people, had been unable to persuade even his own neighbors that
lighting less would enable them to see more. Conventional wisdom holds that light equals
safety and that if a little light is good, then a lot must be better. And of course, as folks contend,
whether individuals or businesses choose to turn on the night-light, it’s nobody’s business
but their own. But light beams don’t stop at lot lines. If you mount a halogen wall pack on
the side of your house, you will light your neighbor’s yard as well as your own. “Light trespass”
from your property directly affects your neighbor’s ability to enjoy their own property, just
as “sound trespass” would if you installed loudspeakers in your trees and played Sousa
marches all night.

Catavina Desert, Baja California, Mexico
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“Amid the gathering darkness and cold, our prehistoric for[eJbears must have felt pro-
found fear, not least over the prospect that one morning the sun might fail to return,” the
historian A. Roger Ekirch, a professor at Virginia Tech, writes in At Day’s Close, published in
2005. At the same time, though, he writes, “Darkness, for the greater part of humankind,
afforded a sanctuary from ordinary existence, the chance, as shadows lengthened, for men
and women to express inner impulses and realize repressed desires both in their waking
hours and in their dreams, however innocent or sinister in nature.” In the same book, Ekirch
explores a tantalizing conclusion, which he had first proposed in an essay published a few
years earlier, that the way people in modern societies usually sleep or try to sleep—in one
solid block, between late-night exhaustion and the alarm clock—is not the way all humans
have always slept. “Until the close of the early modern era,” he writes, “Western Europeans
on most evenings experienced two major intervals of sleep bridged by up to an hour or more
of quiet wakefulness.” He has found evidence of this distinction between “first sleep” and
“second sleep” all over the historical and literary records—hiding in plain sight, as it were,
and not just in western Europe.

Twenty-five years ago, I sat with a small group of friends in an unelectrified barn on
Martha’s Vineyard, looking out on the evening through the barn’s big sliding doors. One of
those friends pointed out that we were doing something that people hardly ever do anymore:
watching it get dark. Indeed, we were experiencing night as Ekirch describes it, as “a sanc-
tuary from ordinary existence.” And we had the immense pleasure of contemplating the
darkening ocean, a quarter mile to the south, as the moon turned the water an eerily lumi-
nous silver-gray, as though it were a sea of mercury, an ocean on some world other than ours.

Most of us spend most of our waking hours “in a box, looking at a box"—as David Crawford
once described it. When the sun begins to set, we treat the gathering shadows as a problem,
which we solve by throwing switches—so many switches that we effectively turn the windows
of our houses into mirrors, blinding ourselves to the extraordinary world beyond those win-
dows. You can’t see starlight from a room in which you're watching TV. When the Northridge
earthquake knocked out the power in almost all of metropolitan Los Angeles early in the
morning on January 17, 1994, people all over the city were awakened by the shaking. Many
of them rushed outdoors, worried that their houses were about to fall in on them. Once they
were in the street, many of them saw something they hadn’t seen since the last time the power
went out: a sky full of stars. That night, more than a few of their children saw the Milky Way
for the first time. It just took an earthquake to do it.

Once or twice a year, the power goes out in the small Connecticut town where my wife
and Ilive—never because of an earthquake; almost always because of wind or snow. Typically,
the lights come back on in an hour or two, but occasionally they stay out for several days.
That happened recently when a big storm left us without electricity for most of a week. Each
night during the outage, I was amazed by how much brighter the stars appeared than they
usually do, even though I think of our town as so sparsely populated and so far from big cities
as to be almost free of light pollution even when the power is on.

Iwas also amazed by how different nighttime seemed when candles and flashlights were
my wife’s and my only means of lighting it up. Daytime was different, too, of course—no
computers, no TV, no household appliances—but nighttime was transformed. The difference
between inside and outside shrank. We sat in darkness on our screened porch and talked.
‘We heard a barred owl, as we often do, but with no lights burning to divert our senses, the
owl seemed both louder and closer. We read by candlelight. We talked some more. Then,
hours earlier than usual, we went to bed.

A power outage is a useful reminder that, in the absence of widespread artificial illu-
mination, night and day are truly separate worlds. When the power goes out at my house,
my wife and I sleep more or less in the manner that Ekirch describes: early to bed, up for a
while, back to bed, early to rise—a glimpse of what life was like for many before we learned
to erase the difference between day and night.
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Constellations dance, twinkling in the black night, and we're inspired to think about
the mystical beyond: a place in the sky where our planet is only a distant speck in an
ever-expanding gal The stars tell of times past when other humans looked toward

the heavens with only their imaginations to define what hung so well in the sky and

what might live beyond. Across the globe, the sky continues to mesmerize,
stargazers in rapt attention in sear
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