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THE DARK SIDE

Makingwar on light pollution.
by David Owen

I n 1610, Galileo Galilei published
a small book describing
astronomicabbservationshathe
had madeof the skiesabovePadua.
His homemaddelescopesadless
magnifyingandresolvingpower
than mostbeginners@lescopesold
today,yet with themhe made
astonishingdiscoveriesthatthe
moonhasmountainsand other
topographicafeatures;that Jupiteris
orbited by satellites which he called
planets;andthatthe Milky Way is
madeup of individual stars.It may
seemstrangethatthis last
observationcould havesurprised
anyone putin GalileoOsime people
assumedhatthe Milky Way must
be somekind of continuous
substancelt truly resembled streakof spilled liquidNour word Ogalaxy©omesfrom the Greekfor milkNand it wasso
bright thatit castshadowson the ground(asdid Jupiterand Venus).Today, by contrastmost Americansare unableto
seethe Milky Way in the sky abovethe placewherethey live, andthosewho canseeit are sometimedaffled by its
name.

The starshavenot becomedimmer; rather,the Earthhasbecomevastly brighter, so that celestialobjectsare harderto
see.Air pollution hasmadethe atmospherdesstransparenand morereflective,and high levels of terrestrialillumination
havewashedout the starsoverheadNaphenomenoralled Oskyglow.OAnyone who hasflown acrossthe countryon a
clear night hasseenthe landscapeablazewith artificial lights, especiallyin urbanareas.Today,a personstandingon the
observatiordeck of the Empire StateBuilding on a cloudlessnight would be unableto discernmuch morethanthe
moon, the brighter planets,and a handful of very bright starsNlessthan one per centof what Galileo would havebeen
ableto seewithout a telescopeAmateurastronomersometimeglassify nighttime darknessn the Bortle Dark-Sky Scale,
which is basedon a numberof criteria, amongthemOlimitingmagnitude,@r the brightneswof the faintestcelestial
objectsthatare visible without magnification.The scale,composedf nine points,wasdevisedin 2001by JohnE. Bortle,
a retired WestchesteCountyfire chief anda monthly columnistfor Sky& TelescopeOOneof the problems| was
addressingvasthatyoungeramateurastronomersespeciallyeastof the Mississippi,had neverseena dark sky at all,Ohe
told me recently.OPeoplavill sometimesomeup from the city and call me and say, OJohnOvefound this fabulousdark
site, itOdotally black, you canOimaginehow goodit is.08010llgo and havea look, but itOsalwayspoor. They haveno
comparisorto work against.O

In GalileoOsime, nighttime skiesall overthe world would havemeritedthe darkestBortle ranking, Class1. Today,




the sky aboveNew York City is Class9, at the otherextremeof the scale,and Americansuburbarskiesare typically
Classb, 6, or 7. The very darkestplacesin the continentalUnited Statestoday are almostneverdarkerthan Class2, and
are increasinglythreatenedrFor someonestandingon the North Rim of the GrandCanyonon a moonlessight, the
brightestfeatureof the sky is not the Milky Way but the glow of Las Vegas,a hundredand seventyfive miles away. To
seeskiestruly comparableo thosewhich Galileo knew, you would haveto travelto suchplacesasthe Australianoutback
andthe mountainsof Peru.And civilizationOsassaulton the starshasconsequencefr beyondits impacton astronomers.
Excessivepoorly designedutdoorlighting wasteselectricity, imperils humanhealthand safety,disturbsnaturalhabitats,
and,increasingly deprivesmany of us of a directrelationshipwith the nighttime sky, which throughouthumanhistory
hasbeena powerful sourceof reflection, inspiration,discovery,and plain old jaw-droppingwonder.

avid L. Crawfordearnedhis Ph.D.in astronomyin 1958and spentnearlyall his professionalife at Kitt Peak

National Observatorypn a mountaintogfifty -six miles southwesbf Tucson,Arizona. By 1970, he had noticed,with
alarm, a significantdecreaseén astronomicabisibility. Tucsonwasgrowing rapidly, and so wasits sky glow. With a
colleague he persuadedhe city to adoptan ordinancegoverningexteriorlighting, and laterthey persuadeatherArizona
cities and countiesto passsimilar regulationsIn 1988, Crawford and anotherfriend formed a nonprofit organization
calledthe InternationalDark-Sky Association.OWeOrsortof a nighttime SierraClub,Ghe told me, during a recentvisit to
Tucson.He retiredfrom Kitt Peakin 1995and hasworkedfull time for the I.D.A. ever since,often putting in sixty-hour
workweeks.He hasthe complexionof a manwho doesnGgpenda lot of time outdoorsduring daylight, and speaksn the
modulatedtonesof someoneaccustomedo talking while othersare asleep OWeOren a missionto changethe world at
night,Ghe said.

The l.D.A.Osheadquarters a warrenof small offices, accommodating dozenor so staff membersand a shifting
groupof volunteersandresearchersaroundthe cornerfrom a (non-related)storethatsellslight fixtures. Crawfordand
his staff devotemuch of their time to proselytizingfor dark-sky regulationsand working with manufacturers¢o improve
lighting products.Hangingon a wall in a conferenceoom is a map that showsthe geographicatistribution of the
organizationOsleventhousandnembersThe stateswith the highestrepresentatiomre California (fifteen hundredand
thirty), Arizona (six hundredand seventy) New York (five hundredand one),and Massachusett§our hundredand
eightytwo). Thel.D.A. alsohasmembersn seventyeightforeign countries,jncluding Iraq and Iran, whereastronomyis
a popularhobby, especiallyamonggirls and youngwomen.Authoritiesin SaOadathahr,aboutfour hundredmiles south
of Tehran,periodicallycut off all electric powerin the town in orderto improvevisibility at nighttime OstapartiesO
conductedby a local teacher.

Whenthe I.D.A. beganCrawfordOmterestin outdoorlighting waslimited to its impacton observatoriestoday, the
organizationQOsrief coverseverythingfrom advisinglaw-enforcemenbfficers to assessinghe effectsof artificial lighting
on wildlife. On the eveningof my visit, while Crawfordand| waitedfor the sky to grow darker,we wentto dinnerat a
relatively new shoppingmall on TucsonOsutskirts.As we droveup, Crawford explainedthatthe mall had beenof
particularinterestto the I.D.A.: OTheoriginal lighting systemfor this mall wasputin by somebodyfrom out of town, and
it didnOmeetthe Tucsoncode,so the developerhadto call in a consultantand changeit all. Now itOsone of the bestin
town, and we actually gavetheman awarda few yearsago.O

The mallOgargeparkinglot wasfully illuminatedNas we walkedfrom the car to the restaurant| had no trouble
readingnotesthat| had scribbledin my notebookNbutit wasfree of what dark-sky advocatesall OglarebombsO:
fixtures that castmuch of their light sidewaysjnto the eyesof passersbyor upward,into the sky. TucsonOsodelimits
the brightnessof exteriorfixtures and requiresmost of themto be of a type usually known as Ofull cutoffOor Ofully
shielded,@neaningthatthey castno light abovethe horizontalplaneand employa light sourcethatcannotbe seenby
someonsestandingto the side. Theseare not necessarilynoredifficult or expensivao manufacturghantraditionallights,
andthey typically costlessto operate Calgary,Alberta, recentlycut its electricity expendituredy morethantwo million
dollarsa year, by switchingto full -cutoff, reducedwattagestreetlights.

Diminishing the level of nighttimelighting canactuallyincreasevisibility. In recentyears,the California Department
of Transportatiorhasgreatlyreducedits useof continuoudighting on its highways,and hasincreasedts useof reflectors
and otherpassiveguides,which concentratduminancewheredriversneedit ratherthan dispersingit overbroadareas.
(Passiveguidesalsosavemoney,sincethey donOtequireelectricity.) F.A.A.-regulatedairport runways thoughthey donOt
usereflectors,arelit in a somewhasimilar fashion,with rows of guidancdights ratherthanwith high-powered
floodlights coveringbroadexpanse®f macadamThis makesthe runwayseasierfor pilots to pick out at night, because



the key to visibility, on runwaysaswell ason roads,is contrast.

After dinner, Crawford showedme his home,in a subdivisionof small, closely spaceddesertcoloredstuccotown
housesTucsongivesindividual neighborhoodshe right to choosewhetherthey want streetlights (andto pay for themif
they do). Most of the newer,moreaffluent residentialareas,and a numberof commercialblocks, haveelectedto do
without. CrawfordOsubdivision,to his annoyancegoeshavestreetlights, and the fixtures, thoughtechnicallyshielded,
havefrostedglassside panels,which diffusethe light in a way thatturnstheminto glarebombs.Crawford pointedout a
clusterof mailboxesacrosshe streetfrom his garage The lighting nearthe mailboxeswasof a type that Crawfordcalls
OcriminaffriendlyO:it wasalmostpainful to look at, andit turnedthe walkway behindthe boxesinto animpenetrable
void. OTheeye adaptsto the brightestthing in sight,Che said. OWheryou haveglare, the eye adaptsto the glare, but then
you canOseeanythingdarker.Orhe humanretinacontainstwo kinds of photoreceptorsNconesyhich reactquickly to
fine detailsand colors,androds,which, thoughslowerand bad at colors, are far more numerousand many times more
sensitiveto light. 1tOsmainly the rods thatenableus to seeat night, andthey are so sensitivethatthey cantake up to an
hourto recovertheir full function after exposureto a light sourceno brighterthan a desklamp. Deer,which havean even
higherproportionof rodsto cones,haveexcellentnighttimevision but appearextremelyvulnerableto temporaryblinding
by bright lightNperhaps a reasonthatthey havedifficulty in gettingout of the way of carson dark roads.Peoplemay
experiencea similar phenomenordriving away from a highly illuminated outdoorarea,suchasa gasstationwith an
intenselybright canopy.

Much so-called securitylighting is designedwith little thoughtfor how eyesNor criminalsNoperate MarcusFelson,a
professorat the Schoolof Criminal Justiceat RutgersUniversity, hasconcludedthatlighting is effectivein preventing
crime mainly if it enablegpeopleto notice criminal activity asitOgaking place,andif it doesnCtelp criminalsto see
what theyOreloing. Bright, unshieldedloodlightsNone of the mostcommontypesof outdoorsecuritylighting in the
countryNoften fail on both counts,asdo all-night lights installedon isolatedstructuresor on partsof buildings thatcanOt
be observedoy passersbysuchasbackdoors).A burglarwho is forcedto usea flashlight, or whosemovementtriggersa
securitylight controlledby an infrared motion sensorjs much morelikely to be spottedthan one whosepresences
maskedby the blinding glareof a poorly placedmetal halide Owallpack.Qn the early seventiesthe public-schoolsystem
in SanAntonio, Texas,beganleaving many of its schoolbuildings, parkinglots, and otherpropertydark at night and
found thatthe no-ights policy not only reducedenergycostsbut alsodramaticallycut vandalism.

M ost peopledonOnotice bad nighttimelighting: if you do, it canmakeyou slightly crazed.When1Omdriving at
night, my wife hasto tell me to watchthe roadinsteadof looking back over my shoulderat a yard whosetrees
havefloodlightsin their branchespr at an emptyparkinglot so bright thatyou could deliver babiesin it. The Connecticut
townwherel live wasincorporatedn 1779.Many residentsare protectiveof the village green,and becomeagitatedif
anyonesuggestgloing somethingto it thatthey considerunhistorical,suchas paintinga housea color otherthanwhite.
Yet the greenO®ocal point, the two-hundredplus-year-old First CongregationaChurch,is lit up at night like a
conveniencestore,and with two jarringly different typesof illumination: the broadporticois lit with warmincandescent
lamps,while the steepleandthe clock tower are bathedin the icy glareof six mercuryvaporspotlights.A friend lives
acrosgrom the church,andthe lights give herliving room a cold glow, asthoughsomeonéhad forgottento closethe
door of a refrigerator.Obviously, Americanstwo centuriesago didnOpoint spotlightsat their buildings (andtherefore
enjoyedthe extinct pleasureof seeingthosebuildings by moonlightand starlight), yet | would bet that mostof my townOs
residentsjf they think aboutit at all, considerighting up an old New Englandchurchnot an offensiveanachronisnbut
almosta matterof civic duty.

IOmthe chairmanof my townOgoning commissionandwe recentlyadoptedour first regulationsgoverning
residentialoutdoorlighting. The rules prohibit unshieldedexteriorlampsand limit the lighting of treesand other
vegetationput, like all our regulationsthey apply only to installationsmadeatfter the date of the change andthey will be
difficult to enforce.lt doesnChelp thatthe town itself is a conspicuousffender.A walkway nearthe town hall is lit by
pole-mountedOColonial@anternsof a familiar type, with unshieldedampsand polesa bit lessthan six feettall, so that
mostof the light is projectedinto the eyesof pedestrianswhenthe lampsare turnedon, the baseof eachfixture castsa
denseblack shadow,aboutsixteenfeetin diameter,ontothe grassand pavementirectly below it, asthoughthe purpose
of the lampwereto sheddarknessatherthan light. Someresidentshaveobjectedthatthe new lighting regulations
unnecessariljimit the freedomof individualsto do asthey like on their own property.But photonsdonOstopat lot lines.
(If someonenstalleda basicHome Depotwall packonthe moonandaimedit at the Earth,youOde ableto seethe



light, whenit wasnQitself in directsunlight,with a moderatelypowerful hobbyistOtelescope.Peoplewho decideto
illuminate their treesat night, or to install unshieldedloodlights on the cornersof their garage shininginto a bedroomin
a housenext door, are makinga decisionfor their neighborsaswell asfor themselves.

My friend Ken Daniel is a lighting designer About a decadeago, he told me somethingthatchangedhe way | think
aboutthe night. It wasearly evening,andwe were sitting with someotherpeoplein an unelectrifiedbarnon MarthaOs
Vineyard andlooking out at the ocean,and he observedhatwe were doing somethingthat Americansalmostneverdo
anymore:watchingit getdark. In the early nineteennineties,Daniel workedin Los Angelesand he and his family lived
in Glendale.His wife, Gina, told me thatthe streetlights and otherlights in their neighborhoodvere so bright thattheir
bedroomsnevergot fully darkat night, eventhoughthey had curtains.Whenthe Northridgeearthquakestruck,in 1994,
the first thing shenoticed,after the shakinghad awakeneder, wasthatshecouldnOsee.OThesarthquakenad knocked
out the powerall overthe city, and everythingwasblack,Oshesaid. OWherwe got the kids and ran outside we found all
our neighborsstandingin the street,looking up at the sky and saying, OWow.©®

Growing numbersof us passmostof our waking hoursOina box, looking at a box,0as Dave Crawford put it: we
spendour daysinside offices, looking at computerscreensand our eveningsinside houses)ooking at televisionscreens.
Fewerand fewer of us spendmuchtime outsideat all, exceptin automobilesNandwhenwe do ventureoutdoorsafter
dark we are usually just steppinginto yet anotherbox, the glowing canopythatour lights have projectedinto the sky.

The twenty-four-hour day/nightcycle, which is alsoknown asthe circadianclock, influencesphysiologicalprocesses
in virtually all living things.Pervasiveartificial illumination hasexistedfor sucha brief periodthatnot eventhe species
thatinventedit hashadtime to adapt,biologically or otherwise.The mostwidely discussechumanmaladyrelatedto the
disturbanceof circadianrhythmsis jet lag, but thereare others.Richard Stevensa cancerepidemiologistat the University
of ConnecticutHealth Center,in Farmington hassuggestea link betweencancerandthe OcircadiarlisruptionCof
hormonescausedby artificial lighting. Early in his career,Stevensvasone of many researcherstruck by the markedly
high incidenceof breastcanceramongwomenin the industrializedworld, in comparisorwith thosein developing
countries,and he at first supportedthe mostcommonearly hypothesiswhich wasthatthe causemustbe dietary. Yet
repeatedstudiesfound no clearlink to food. In the early eighties,Stevengold me recently,Olliterally woke up in the
middle of the nightNthere wasa streetlamp outsidethe window, and it wasso bright thatl could almostreadin my
bedroomNandl thought,Could it be that?DA few yearslater, he persuadedhe authorsof the Nurses®ealth Study, one
of the largestand mostrigorousinvestigationsof womenOmedicalissuesever undertakento add questionsabout
nighttime employmentandthe study subsequentlyevealeda strongassociatiorbetweerworking the night shift andan
increasedisk of breastcancer.Eva Schernhammeipf the HarvardMedical School,and Karl Schulmeisteran Austrian
physicist,analyzedhe work-shift datafrom the Nurses@tudy severalyearsago,and wrote, OWehypothesizehatthe
potentialprimary culprit for this observedassociatioris the lack of melatonin,a cancefprotectiveagentwhoseproduction
is severelydiminishedin peopleexposedo light at night.O

Although nighttime lighting hasseldombeena priority of environmentalistsNonef whomdescribedt to me recently
asa Osoft@ssueNbador unnecessariighting not only wastesbillions of dollars@vorth of energyeveryyearbut alsocan
wreak havocon ecosystemsMigrating birds canbe fatally Ocapturedfy artificial lights, a fact thatwas madeobviousa
half centuryago,when early versionsof a commonmeteorologicablevicecalleda ceilometerNwhich useda powerful
vertical beamof light to measurecloud ceilingsNsometimeskilled thousand®f migratingbirdsin a single night.

Artificial light canbe especiallylethal to insects.GerhardEisenbeisa Germanentomologisthaswritten that outdoor
lighting can havea Ovacuuntleaner@ffecton local insectpopulations causinglargenumbersto be Osuckeaut of
habitat.O\n earlierGermanstudy showedthatnew, brightly lit gasstationsinitially attractedargennumbersof insects but
thatthe numbersfell rapidly after two years,presumablybecausdocal populationswere decimated One of the several
waysin which light fixtureskill insectsis by causingthemto reston the groundor in vegetationwherethey becomeeasy
prey.In Florida, artificial lights havehad a disastrousmpacton seaturtle populations During the summerandthe early
fall, hatchlings,which emergeprimarily at night from nestson Florida beachesare often fatally attractedto streetlights,
houselights, and othersourcef unshieldedartificial illumination, dying after being drawninto openareaswherethey
are easilyattackedby predatorspr onto roads.The problemis thatnewbornseaturtlesinstinctively move towardthe
brightestpart of the horizonNwhich, for millions of years,would havebeennot shoppingmalls and beachhousesbut the
night sky overthe opensea.

T heday after Dave Crawfordand | inspectechighttime Tucson,| drovefive hundredandfifty miles northto Bryce



I CanyonNational Park,in southernUtah. Thatevening,| joined abouttwo hundredpeople,including many children,
outsidethe visitorsGenter,wheretelescope®f varioussizeshad beensetup in the parkinglot. Severawere equipped
with computerizedrackingdevices,which could be programmedo find andfollow interestingobjectsin the sky. At one
stationor another,| sawthe four Galileansatellitesof Jupiter(tiny dotsin a line), Saturn(with rings), a densegroup of
old stars,known asa globularcluster,a pair of twin stars(oneblue and one gold), and the mountainsand valleysthat
Galileo sawon the moon. With just my own eyes,| sawthe orbiting Hubble SpaceTelescopewhich rapidly crossedhe
sky just beforeelevenoOclockand,a little later, | sawthe meteorlike flash of a passindridium satellite.

| spokewith ChadMoore, the programdirector of the National Park ServiceOBlight Sky Team.OManypeoplewho
cometo our programshaveneverreally looked at the night sky,Ohe told me. OAwomanoncecameup to me and said,
OThenoonwasout during the day this morningNis thatO0.K.?00Moore,who is in his mid-thirties, createdthe Night
Sky Teamin 1999.Its mission, he said, is notjust to increasdnterestin starsbut alsoto remind people,including higher
upsin the Park Service thatnationalparksdonOto awaywhenthe sunsets.

Moore and | metbackin the sameparkinglot aboutthreehourslater, long after the otherstargazeréiad goneto bed.
The moonwasgoingto setat aboutthreeforty-five, and at that point therewould be an hour of deepdarknesdefore
sunrise.We droveto anotherparkinglot, nearthe rim of the canyon,and walked up to SunsetPoint, one of a seriesof
lookoutslinked by a walking path.Moore saidthat he and his fellow-rangersusually haveto urgefirst-time participants
in the parkOsighttime programsto resistturning on flashlightsthe momentthey stepout of their cars,andto instead
allow their eyesto becomeaccustomedo the darknessOWherthe moonis low in the sky like this, thereOabouttwo-
thousandthef a foot-candleof light on the ground,he said, referringto a measureof illumination. (Full sunlighton a
clearday hasan intensity of aboutten thousandoot-candlesnighttimecity streetsaretypically lit to aboutoneanda
half foot-candles sevenhundredand fifty times brighterthanthe moonlit path.)OYouand| donOhavesupernatural
vision,Che continued ObutweOrableto seethe pathjust fine, becauseur eyesevolvedto seein theseconditions.l can
seeindividual pebbleson the ground,andif | droppeda quarterl could find it.O

We walked north along the rim trail, on which the settingmooncastlong shadowsThe canyonOsdgewasjust a few
feetto ourright, but | could easilytell wherethe path endedand the abyssbegan.The canyonitself wastransformedIn
bright sunlight, BryceOsrangeand-white limestonehoodooswhich look a little like enormousdrip castlesare so vibrant
thatthey almostshimmer;by night, the formationsare virtually monochromaticlike mountainsat the bottomof the sea.
Nightfall inverts the park: the cliffs drawinward, and the sky becomesalmosttopographicala canyonturnedupside
down.

At last,the moondisappearetbelow the horizon.| could see,at variouscompassoints, little bulgesof sky glow
projectedby a coupleof nearbytowns,by one or two moredistantcities, and by RubyOsthe famous light-encrusted
Bryce-areamoteland campgrounda few miles away, but the sky directly aboveus wasvery dark and wasfilled with
stars.l hadno trouble seeingthe Milky Way, a broad,denselyspeckledstripe extendingacrosshe sky. Moore pointed
out the GreatRift, a clusterof dark patchescausedby cloudsof light-blockinginterstellardust,and the constellation
Sagittariustowardthe luminouscenterof our galaxy.l lay on my backon a benchand watchedfor meteorswhich
streakedpastevery few minutes:in a truly dark sky, shootingstarsare too numerougo botherwishing on. We stayed
until we noticedthe first glow of the approachingsunrise.Starsnearthe easterrhorizonmeltedaway aheadof it, as
thoughthe darknesstself were dissolving.

The next afternoon,Moore and| droveacrosssouthernUtah to NaturalBridgesNational Monument,in the
southeasterpornerof the state,two hundredand seventyfive miles away. This pastMarch, the I.D.A., relying partly on
darknessneasurementsollectedby Moore and his team,selected\atural Bridgesasits first InternationalDark-Sky Park.
(Additional siteswill be chosenwithin the nextyear.) At the time of the designationChristianLuginbuhl, an astronomer
at the U.S. Naval Observatorystationin Flagstaff,Arizona, and a longtime dark-sky advocate said, Olnplain English,
thatmeanstOshe darkestor starriestsky theyOveeenwhile doingthesereviews.O

We arrivedat the parkjust asthe summersky wasbeginningto deepenandtouredthe facilities with Corky Hays, the
parkOsuperintendentays cameto NaturalBridgesin 2004 partly becauseher previousPark Serviceposting,Death
Valley, had begunto feel too cosmopolitarto her. OOutbuildings were pretty dark already, 8hesaid, ObutChadand his
teamhavehelpedus makethemevendarker,by upgradinga lot of our outdoorlighting. ThatOset us cut our energyuse
and operationakosts,too, which is important,becausehe entire parkis solar-powered.®loore pointedout severalnewly
installedfull -cutoff light fixtures, and found a few older lights, which still neededo be replacedHe askedfor the
removalof two of the four tubesin a fluorescentceiling fixture nearsomepublic restrooms,which are kept openall



night and are usedby after-dark visitors to the park. OThedarkerthe area,the lesslight you need,(e said. OPeople
cominghereat night will be dark-adaptedso having morelight would actually makeit harderfor themto seewhenthey
leave.O

A coupleof hourslater, after the sunhad setcompletely,Moore and | headedor Owachomoone of the parkOshree
naturalbridgesNwhich were createdthousand®f yearsago, by fast-flowing streamshatundercutthe sandstonevalls of
their canyons. Owachomoat its midpoint, risesmorethan a hundredfeetabovethe canyonfloor andis almosttwo
hundredfeetacross As we turneda corneron the path,it suddenlyloomedbeforeus, a startlingblack void againsta field
of stars,like a long, raggedstrip torn from the sky. After checkingthe groundfor rattlesnakegwe had encountereane
already),Moore and | leanedagainstsomebig rocks and simply looked.If | stoodstill, | could seestarsapparentlyblink
off, asthe earthOsotation causedthemto be occludedby the sandstonéoridge, while, on the otherside, othersseemedo
blink on. The parkis so remotethatthereis little artificial noise,especiallyat night, andthe silencedeepenedhe
darknessThinking aboutthe incomprehensibl@istancesaboveus mademe remembemights forty yearsbefore,whenl
wastwelve yearsold andlying on my backin a mountainmeadowat summercampin Colorado,watchingfor shooting
starsin what wasprobablythe darkestsky IOveever seenor will eversee.

Moore and| stoodlike that, not sayingmuch,for morethan an hour. Thenwe returnedto the visitorsCtenterand said
goodbye. droveeastto the nearestown, wherel hopedto get somesleepbeforecontinuingto Salt Lake City and my
flight home.Moore, who had broughta sleepingbag,went out into the parkto spendthe night underthe stars.!



