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New spirit soars 1n
Mid-America’s proud old city

ST. LOUIS < <

By ROBERT PAUL JORDAMN

Fhatographs Oy BRUCE DALE

Hoth Naoonal Caeooraphic Siail
el dbpr

E DROVE WEST {from the nver through
the choked streets of downtown 51 Lous
miakintE alow heddwivy—sliwier even than the

pondeérows bareed ereeping upstream against the ©Mis-

ﬁ!ﬂ n!n

Jl'l. Jl'i

sissippi’s strong current. Soon after we crossed bigsy
[welith Boulevard, the sceneé suddenly changed
Before us loy a wasteland, novast expans¢ of desoli-
tigny; block after hlock of rubble in the heart of the
metropolis, My newspapermun fnend stapped his car
and waved out the wandow, pleased at the destroction
“We're tnkine St Louis apart and putting it togetler
cazsrin,” he said, surveving the debris. #Tkis,” he added,
"I 00 gEreat improvement over whal used to be here.
| shook my head, awed. | remembered the smokie-
stuined old rver town fondly from World War I davs,
A haven to me and thousands of other servicemen on
wieekend passes from nearby bases. MNow, mfter mor
than 2
knew. Moving about the centrol business section, |
concliaded that its most striking aspect indest wits the

) vears; | had returiied to g Sl Lows | never

cr-r-runch of the wrecking crew's stéel “headache
ball.,” Wherever | looked, 1t was smashing the ribs ol
weary hotels, grimyv warchouses, spgmng lenements

And now we found ourselves 1n a great swith of

Modem-day flag and medieval king symhbalize 51 Louls,
whete name honors Fronce's Crueader Logds TX. Adopled
la=t vear, the flag fentures o flewr-de-lis on rippling lines
representing the merging Misseeapp amd Missourl Kivers










St. Louis builds for tomorrow
F'l FTEFS YEARS A0 the bite locenh !”5--_..-_ Hior and pul her of the St Louis Poc
Oripateh, lnunched a erusade entitled “Progres or Decav,™ & cause wken up by his son and
TR i losepsh Puliteer, | welowr With the Glote-Dewmiorrg! and cdvic lesders adding

e | - | - - 1 1 n
I0n, SLagETralic, | ooy i ] FIver awn fipEs ol ileceeat butldalmas | the Block 1

their place se urban-renewal projects such as colorful Plaea Square Apartments on Memo




with 1ts leader oanct it ab drivel W on the bacl | heard President Lyndon B

pipermen, and other historan Johnson sum it up aptly. Launching the b
| ledmmedd that St Lows shares the problems centennial events on February 14, 1964, he
miosl Amencieh hub trafhe condmestion haracterized the citvoin these ward

air pollution, heht of middle-class families t s the (satewny to the West, SU Lou GG
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became one of the finest and most important
cities of the world. But at the ssery saommit of
her glory, the blight that was to deface dozens
of American cities also struck 5t Louis. The
incredibile vitality of this proud Queen of Mid-
Americn began 1o erode. . ..

“You faced n hard choice,” the Presidemt
continued, “and vou moade it The people of
St Lows chose progross—unol decay, A new
spirit of St Louis was borm. And today, you
look forward to the future with new pride
and new confidence.”

| can offer o personal illustrotion of what
President Johnson meant. Visiting the city
not long ago, 1 staved at the new Downtowner
Motor Inn, at the bustling intersection of
Twelfth and Wiashington., Completed lnst
vear, the inn covered n deep holé in the
ground that hid been there more than 30
vears, the evesore reminder of & long-nhan-
tdopned office-huilding project

The Presidént's words pointed out that the
key to present and future 5t Louls i5 to be
found in the city’s unigue history, Today's
metropolis is built on its vesterdnys

Hefore the white man came, this wits jus
one more wooded hluff along the Mississippi
River., Then, itn 1762, the French governor
of Louisiana franchised the New Orleans
firm of Maxent, Laclede & Company to trode
in furs with Indian tribes far up the Missis-
sippi wnd Missouri Rivers

Choice of Site Assures Greatness

Pierre Laclede Liguest (farmiliarly called
Lacléde) went upriver to select a site for u
fur-trading post. He found it near the meeting
of the two mighty streams. It lay about mid-
way dalong the length of the Mississippi, 1,049
miles north of New Orleans as the nver me-
anders todasy. Laclede named it after King
Louis IX of France, patron saint of the then-
reigning monarch, Louis XV,

On February 14, 1764, Auguste Chouteau,
Lacltde’s t4-vearsold aide, stepped ashore
there to «et men bullding the first rude huts,
Thus began whit wae to héecome the gateway
to. the rich and beckoning Innd bevond the
Missizzsippt, and to all the tomorrows that
made the United States what it 1= today. (See
“So Long, St. Louis, We're Heading West,” by
William C Everhart, beginning on page 643.)

National Geographic, November, 1965

In 1804, a thousand or so people were lv-
ing in St Louts. That was the year Meriweth-
er Lewis and Willlam Clark outhtted an ex-
pedition there amd headed up the Missour
to determine for President Jefierson what his
new Lowisinna Purchase amounted to. * From
this newly acquired wilderness would be sliced
six states and parts of 11 others. The United
States paid France 2% cents an acre for it

Indian, trapper, explorer, trader, riverman,
gl <eeker, adventurer, soldier, sodbuster,
railrpacler—all passed through St Louwis in
their time. Frenchman, spaniard, Yankee,
Irnshman, German, Negro, Pole, Italian—all
came seeking a better life, and many stayed

World's Fair Marked City's Peak

St Louls boasted more than 300,000 resi-
dents by 1870, making it the Nations third
larzest city after New York and Philadelphio
In 1904, this water and rail erminus, this
thrving trading post, celebrated its well-being
in a splendid world's fadr, the famed Lowisiana
Purchase Exposition

Perhaps St Louls rested on its laurels after
that, Capital mvestments dropped off; major
improvements were few. Inoa | 2-year period
as mavor, ending last epring, Rayvmond R
Tucker spearheaded the city's comeback. He
wis still in office when [ called at City Hall, a
salmon-brick and pink-granite edifice with
carved gables and Renntssance roofs, modeled
after the Hotel de Ville, Paris’s city hall.

“One of the greatest changes I've seen,” the
silver-haired officinl told me, “is the interest
people dre showing in the city’s revitaliention
—whether for or ogainst it. Toke my own
case, I'm a native of St Louis, T live half a
mile from where | was horn, 've lived in the
same house for more than half a centurvy—in
an area my own Planning Commission now
calls Blighted. T don't agree.”

In a changng citvlike 5t Loms, it 1s noturad
that disagreements should arise. Many u St
Louizan deplores the extensive tearing down
and rebuilding But at least the city's pleasant
Ol World flavor lingers. You'll bump into a
lot of Polés along Cass Avenue, on the north
sidde; vou'll find the Gallaghers, Murphys, and
{)'Briens in the nearby "Kerry Patch™ section,

*Geoouartae writer Ralph Geay told of ' Following
the Trall & Lewis andl Clark” in the June, 158 e

“Meoting of the Witers,™ Alog Plaga’s famous fountain group, wielcomes travelers ol
Union Station. Bronze figures by the late Carl Milles, Swedish-American sculptor, sym-
botize the flowing together of the Mississpp and Missoun Rivers
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Milky mists of early moming enlold the feet of the growing monument. In the distunee.

two points [t b= structurally the soundest
arch of all, in which the thrust pisses down
wiard through the legs and s absorbed by the
foundatinns,

| watched men put the monument toget her
much as & child bullds with blocks
high sectitone were hodsted one on top ol an
ather wend welded together: " On o job this big
the wilds have to be perfect,” 8 young ¢ng
neer it the site told me, “We X-mav every one.”

Visitors Will Speed Aloft in Capsules

5. Lowsans nre not reluctont to poke fun
ut the hoge arch—the "stopendous hairpan,”
some¢ ciall it The "Yankee leg” 1= the north
one. of course, and the “Rebel lee™ is the
south, “They'll never pet them to jn
the top,” 1 hiard one sidewnlk superintend-
ent predict direly, erossing his forchngers by

| 2-l vl -

wayv of illustration. Happily, he wis wrong

When the arch opens early in 1966, visi-
tars will ride either of the novel puassenger
trains (one inoeonch leg) o the 65-foot-loneg
observation room at the top

From the top vou'll e able to ook rast 33
miles across the Hlinals prairie, taking in al
o glance the turbid Mississippi, the freight
vards and erain elevators of East St Louis,
and the spewing smokestnicks of industry—
steclworks, chemical complexes, ofl refineries,
meal-packing houses, and generating plants
Looking westward neross the gentle Mizsourd
hills, the cragev citv and suburbia bevond
will [l the eyve

Amnd heneath the arch, undersround, will
e n large Visitor Center. The center will
fenlure an extensive Museum ol Westward
Expansion, sull to be construdted



Pre<ident Johnson will be invited to dedicate
the JeHerson Nationonl Expansion Memorial
next viear, possibly in the sprimg. And by dedi
caution time, the new » Lowls growing up
around It will be clearly visible

Bul the old St Louis will ve on in ils
miidst. Omn the memorinl grounds, for instance,
stands the Basihen of 51 Louis, King of France

the (Nd Cathedrnd, Completed mn 1834 on
the church block designated by Laclede, this
venerable cut-stone bulldineg stull echoes 1o
Muasses wnel weddings

A Block west rises the white cruciform Old
Courthouse, an outstanding example of Greck
Hevival archiitecture, Begun m 1839, 1= 128
ton cast-iron dome Towers n.rnr'lj.' 200 feet,
steamboaters used 1t s 4 landmark. Through
s halls strode men ke Ulvsses 5.0 GiEiant,
Thomas Hart Henton, Henrv Clay,

O § e e w | T & LR EE 5 | B 5 &

arches of MacAvthur Bridge undulate across the horizon like the humps of a roller coaster,

A little more than a century. ago, slives
were anctioned on its east steps. In one of its
courirooms. in 1847, Dired Scotts right 1o he
a free man was first pleaded: a decade later
the United States Supreme Court ruled that
he weae <till & slave, and America heard the
distant drumes of avil wir

Long the citv's main fmecting place, the Old
Courthouse guartered Union soldierss during
the war. Iivided in sympathies at the outset,
St Louts becamie o Union stronghald

Today the pracious old building ts both
museum wnd headoguarters of the Jefferson
Nationud Expansion Memonal. When [ visit-
el Superintendent LeRoy R Brown i his
second=toor corner office. he led me 1o owin-
dow, We looked out atthe tract and it= shining
o dimeiit

“What is happening herve,” be began, Mis

Gl7
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St. Louis: New Spint Soars in g Proud Old Cita k23

exhibits, chorales: ballet, and the MNiatlon's
second oldest symphony orchestra atter the
New yYork Phitharmomc [ sat enthralled one
night 10 Kiel Auditoriugm, enjoving f syim-
phany with a couple of thousand other: in
the Music Hall Bevond the stigse, oul of sight
and sound in adjnrent Kiel Arenn, thowsands
mare Bt Lowsans velled for thetr professionmd
iasketball team, the Hawks

| doubt f any towin lollows sports more
avidly than 51 Louis Mention the football
orf basehall Coarditinis, the Hawks. or the
hockey Broves, and vou've gol o conversi
ton—ind possibly an argument. The S
Louisin's Na. 1 St Lowsan, native son or
aclopted, tsn't the late poet T. 5. Eliot or even
Charles A Lindbergh. He is the Cardinals’
recently retired star batter, “Stan the Man™
Musial (poge 639)

ODMd Maon River Has Ups and Downs

Remarkable for inconsestency' s the mighty
Mississippt ltsell. During my wvisit early in
19064, the river hod remained o low lor so
ong—a otal of 130 low=-water davs—that i
st @ 24-vear record Barges shd along half
empty, hahtened o n ve-foot dradt to Gvond
draceing the bhottom. A pime<foot depth s

minimum for most fully loaded barges

When | returned Tast spring. the aver hid
rampaged through Minnesota, lowa, and 1
Hnots, and swelled to within five feet of food
staee 4t SU Louls, covering the granite cob-
lile<tones of the wide levee

At dusk one day, 1n & cold rin, I boarded
the most powerful rmver towboat in the world,
hound out of 5t. Louis tor New clesns with

aocargo of ashestos mipe, corn, and sovbeans

She was Federal Barge Lines” MUY United
States, anid her four diesel engines could de
vielop 9,000 horsepower. She could eastly pro
pel S0 barges careving 440,000 tons of cargo
equal to the pavlead of a thousand rmilroad
freieht cars—making 12 miles an hour with
the current, or fve ngamst it This tnp, we
would push 26 borges. Olur Ioad, stll called
a “1ow” even though 1it's pushed, spread 215
feet wide and n hittle less than o guarter of 3
mile lone—a Aotilla more than =ix acres
she, lnshed together with steel cables

| stood in the pilothouse, peering into the
murky night. In front of me, Capt. David €
stein reached overbead and pulled & line
sourling three blasts ke an ocean Hner's.
and we churned downstream mnto 4 nasts
raiin sopuall

Driving four spirited horses, civic leader
\uoust A Busch, Jr.,. mves his wife, son
Arvdrew, atcd MHends a elode around Ceranl's
Furm, his edtite south of SU Louls. Comedi
an Doy Kove, smoking o ppe, its behind
Maintained by Anhetser-Busch a5 4 tpunsd
iktraction, the ostote teatures o wildlibe s:ami

taary, coo, and Ulysses S, Grant's log cabin

his Missowrd farm bame frooe 1856 i 185

Cooling off in Forest Park, Washington
Umiversity art student Sandy Rosenfeld

watdes acriss the pool of & waterfall. The

| AR0-acke redrention arca, one of the largest
rily parks in the Nation, held the 1894 Lom
sind Porchase Expositaon
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STARCAZERS STUDY THE FIRMAMENT
as it appears over Si. Lowis. The
MecDonnell Planetarium’s projector
(center), operated from the console

at right, can show star positions at

any point in time and from any

place on earth. Here Polaris, the

North Star, indicates the city's latitude
by its position on the calibrated
meridian al upper right —38 degrees
38 minutes above the horizon. ;.
Dotted line traces the sun’s apparent ! .
path among the stars as seen from
the orbiting earth. In foreground, g .
the rising sun casts a fiery glow.

To make this montage, Bruce Dale  * |
aimed a Fisheye lens through a \
hole in the top of the inner dome. o)

A four-hour exposure produced the
star spectacular but left the
spectator area black. Then, during
a regular showing, a fwo-second
exposure filled in the details. 5

ENTRCH POMES AND LOPACHRADEE
IRELOW) BY RRUCE DaLk &) e d.8

o RN n \
e kg \ / \

LIKE A SPACECRAFT newly landed
on earth, McDonnell Planetarium
crowns a hill in Forest Park. The
floodlighted hyperbolic curves of
architect Gyo Obata’s design seem =
to reach out to the universe itself.
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stacked hurs and hides: t

S Laouts for eaver

thi= waterfront wos: reddolent of

e world looked to
muskrat, otler, red fox
raccoan, bear, huffalo, and deer. Today only
two raw-Tur houses remain i St Lows Stan

v F

nany, tolid T w s

Lhrams, predident of Minner & Com-
4= he <howed me throurh
s centurye-old warchouse above e rivied
‘Women's fashions have changed, and so
Wits trineportiation. Women used to wear red
fox. now munk is the thing— pén-ratsed mink,
shittipned cirectlv tothe contmakerin the Fnst
lenty of pelts still ¢ome to Minner & Com-
FHLTEY Wi paused beside stncks of
muskral and rivccoon, © Yoo know where those

oW VT
Turs will end ups Mr. Abrams xKerdl “hu
rope. Just about my only market

3.0 Skunk Skinsg Await a Buver

I an ndvininy room 1 osaw hundreds ol
- [l = b i - ri = = L M - b i
shunk furs donghing from the rafters. 1 n=ked
where thes wotld be soing

e replieel Y1 Yo

ractically now here

can hgure oul something to do with those
furs, vou con mnke o fortan

5 000 skunk shins Just sitiing

demind for them. We haven't sold g skunkan

Hentle waigrs with

We must have

'here’s Lt
viear= 1 thoueght abowt
white stripes, but decided agninst it

I it thi [LLE WA |r|'||llI|--: .-|IIII Lok I -||-lr|
ciab ride to 1508 Locust Street: The ald Camp-
bll Hoo=e woold ufford another shmpse of
the past. Bult in TES 1, the mansion’s address
then wis Xo, 20 Luycas Place—antd Lucas
Hace. wath s hine bnck- |':-:'-|!I'|I|_'-I||I:|' |'||lr'|1r_'-
was the city™s most Tashwnibile resicdentonl
LRI hins engulfed o and

g .1-'||_:-|||'|| s substantal

dAreil COM M rc

Riliert heme 1= @
museum. Most of its furnishings are orgginal
mirrors backed with damond dust, whale-nil
s on the old squatre plano m the parlor,
Irish bor-oak dining-room furmiture
Irish-born Kabwert Campbell explored the
Wiest as @ voung muun, made a fortune 1n furs,
then adoded to it o St

hanking
Uresident and Mrs, Ulvsspe 5 Crrand

Lains resl estate and

["he tume cantive when he entertiatmed

Al these sillabub aps,” snid Mrs
lurner, curntar of the Camphell
mired the dining room. “After
dinner, when the men retired to the librar

"Lk
Vidn

House, as 1 ai

[or their port and brandy and cigars, the
far sillabub—a sweet

:
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is 1o see what gme ind fashion had dictated
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National Geographic, November, 963

or the making of ine shoes forwomen. Juliw af frendstap here than in most citles this siae
i, =il s, [iFT ailend, 'I..l| I Il| NFERL Y l dAErel I fovuargel of '.i..L' il 'il 11 INsUANCE

We roll with it hie said. “Seasonial change: st two foors below NMro Mavs office, it

My come Swiltly, Dol Inshion readly goe< 1 Famous-Harr's 10lh annual Children’'s AnM
e | e pointed shoe that lackkes wear T Hazaar. It was heartwarming to realize that
Ay 1s much ftke whiat they wore i the 19200, nearly LLOOO persons had donited 515 a2 cou-

el Uit i hAas golten more podnted, an nle to atténd this beénefit preview, which oi
the heel thinner. Now we're graduallv starting nlaved more than 5,000 art works by schidn

g the other wav, children They rused thousands of dolla

To mtroduce me to “the art of shoemual charnty and enjoyved themselves thoroughly

I':'_- WVir samucls conducted mie throuseh th I e HFOC s

sliant. My host estimated thiat & i it Indeed, the oty werntennial  barthedan
hoe stvle reguir A hifeérent upera ety really amoints to a bamily affair, with

Lions (page O3 the whole metropolis participating. Literadl

Besides being o lendingy shoemaks: | thousands of events mall and large, haw

< gi=o s one of the auon's Digrest com been stacredd Aueust A Busch, 1. president

mercial pranters At the downtown Mercantil of Anhetser-Husch and head ol the SU Loy

Libirary, estabbshed in 1840 and among 4 Bicentennty Corporntion, explianed the two
ew privale subscription libraries remaining vear celebratiom this wan
irn th ountT. I wiewed an earis row ]t ] "W want | K ||:|' fram evervwher: (o le
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dwavs will chng | . I took thi= up with in Lhe souther: wrt ol the county along th

= L AT AL 5 "|||' Fs Si-Wie |||'!'| .!":_II.I' 1 | _-. SR s iR
l.eanin iross his el o his office sl tl Lzt :-'r_l_- iail avior and Wilham |r Im
Famous-Barr downtown store, he talkes ch Shermatr.

abouat it “I'd rather live in 51 Louts than an And some lesser soldiers, too. | was th

L1l n | = thie Lo
Mosaic masterpieces adorn L
MRS 1T & | LET LE il |
gotalen el F Elie il il LN
beneath mooes of the Twelve Apost

i i i i ITERLET 1t
| K 4 Iriel
1rr i Ludl 1 i
Hiz Eminence Joseph Cardinal K
i ol LR Ll riel
his hand Lo St eline Cerennn
=1l i Wl i Lo i Tl

EOOE Srariua L 'k
L | i*ran a | I'-. TR LR
er bra L Barte Wil i
Lit 1 i il § |
_[ i & dir bl LIu il Ko
Tatl I I I ke
| LY Ll







g ~wirling knee |||'1';| pbhout us wihen we
emerzed eropeily feom our tents for reveills

Like old aoldiers, old camparounds fust
fade nway, Declared surplus in 1946, Jeffer
son Barracks s now partly state-cowned, port
Iy a 5t Lous County historical park. lis
brick beadgoarters buildings . «tand forlom,
el the ruirade vround lies fallow wheres anee
| saw. many a tender voung recruil keel over
n the crael Joly hea

Mo Place for Daniel Boone

| pointed mv car west from the old Armvy
s, o inspect more of the héehivi -|_n.|'|l_r-.-[
SU Louis Countv—unnd to pay ma FespMicts Lo
[inmiel Boone. Dan'l and Mrs. Boone settlid
i 1999 mmowhat 1= now S0 Chadles County,
part of the metropohs. On the gentle slope of
thie Femme Qsaaee Villev, he |||-.i=|-|| his =an
Msathan build a commodious Hmestone home
with portholesin its 30<nch walls. There the
frontiersman died tn 1820 4t the nge of Bt

LellZ I Al 1e old Bome and ils wiade. troe
bordered vallev, I recalled Daniel Boone's
thishtke of erowds. He would oot be at all
happy mow, 1 thought

I returned to the C1lv o Lhie Dvintel Boone
the longest parking lol
i the woarld” by molorisls cauaght in 1ts e

Fox press Wiy, bermied

upe. Presentiv, at the west end of Mall Creek
Vidley, & spobted the construction wiork o S
Louts University's 22-aere site then

sovien bullding= are rising on the land
wiioh es just acroes Grand Boulevard from
Lhe umiversily s exsting: campus. Part of a
3 3OO0 expansion program, the project

woviring new clpssrooms, lnboratories,

el the Buxch Memorind Student Center Thi
rmiversity hins more than [OLOO0  students
now: 1t expects 16,000 withan a decade

' the northwest | cime on one of the most
sl meEhl-ld e areas i the Linitod States

Ceasliehl Square. =ome 35 nivht clubs and
restiurants, most of them decked out in turn
ol <the-century trappings. are distnbuted oves
i ':||I.l".'-|.l|-=l. f AT Inlerspersedd Ore numerons
antigque shops. With flickering gas streetlamps
ghting the way, | almost expected horse
drawn carringes o roll post (poges 624-5)

Lrusliehl :'~-|.|.Lr1 At pieed 1= |_:-_':_'.|_|,|,|.' wltier
n tarpnado almost demalished it mm February.

139, As buildings were replaced, owners in-
alled fine sk Rinehng, « handeliers. 1ron
worrs, and other itemes salvased from old toewn
howseés beine raeed in Al Coeek Valles

“UChnece thi= bnldineg was 4 carrdaee hogse,
=IO QUi Ygne |.',| k Wi LD s Wi ||-[u|||'||
to folk music i his dimly §ir Jacks or Better

N |

Spring rain dampens spinits of soung

ecueEineEnne, a parucipant in the Bridlespur

Humt Chub's hors shiow. Proceeids from thie
manial sttmp ald S Losiis chanties andd
CIvic work

gegun o 1VES by the late August A
Husch, 3r, the club list: many prominent
Cillzens on its roster. Hunters ride 1o hounds
IWICT A Week, Ornmmdly they raneed  oveer
L)L LD sickes o farms and woodland Now
from 4 oew clubhouse and kennels, thes

UMt over more than twiee that aren

e s llq.'rj ariil |||'||.|[ =[li-||-|l.‘!|'l'L Lumilaunted
maorettes ledd the Centrad Methodist Col
e band of Favette, Missoun, durine Lhe

hiall-time show at 4 51 Louls Cardinals pgro-
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clueh LHen It bechime 4 machine shop
o plangen) guiter and reedy vorce filtodd

the small mom: Elsewhere on  Gaslight
: - - " -
sopuare, strollers could haar fine mgtime (ranao

-||=!|!|'|'_ out into Lhe street . &
The Nedro long oo macle his mock: on )

St Louis with his music. Kagtinme prand oW
pred there before this century began The
wiorld hoas been singinge "SL Laouis Bliges
since 1914, when the late W U Hiandy wrote
the sang. Twentv-iive vears agn, St Louis
il n Negro population of about 13 perdent,
ol 1t has grown to about 30 percend

Cray might hife and sood food have long
been hinllmgarks the olid fver tow . ek 1n
| B89, at fmed Faust's Restaurgnt and Cvsier
Howuse downtown VO ot el et thie Bisst steik
an the menis Filet Chateaubirinnd o la Par
stenine”—for 21.60 (with mushrooms, 524000
Mupvbe vou armved at Faust's in your Cartiage,
mdyhe v took & cibile cir

Fuaust's his pmished. You can stll ficle @
trelley in St Louls, though, i vou hun
[here are tine streetcars left. all on one line
Huses soon will réplace them

| guess the one thing that stavs the same 1n

this changing city is the wayv you pronounce

“Stan the Man” Musial, retired S0 L
' \rtlin 1 PipsicBaml ) sTar i seven imes o

ita name. You sound the hmal =7 Only ong

exception is permitted: when vou <ing the old ional League hutting champion, present

favorite "Meet me in SL Loo-eyv. Loo-gs noputagraphed picturte 1o Jay De Sheltes
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Aol twenty million people did meet onc {964 World Senes. Musial serves as consuit
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ET}?EHFL"F, lifrifur seeker, sodbuster suree throueh the
gateway to the plains, and artists follow, recording
the slash and sweep of westward expansion

>0 Long.
St. Louis, We're
Heading West

By WILLIAM C. EVERHARI

Cohef, W sibor Services, Nibional Puark Service

.k HE MAIESTIC RISE of our:cty s morally certain
the cavses of it prospenty are inseribed upon the very
face of the Earth, and are nc permanent as the founds-

tinns of the =oil and the sources of the Mississippm.” pro-
cliimed the first mavor of S£. Louls, D, Willinm Carr Lane,
in the 1R20%

Mare than fiftv vears earlier the Father of Waters had
Brought 3L Louis it= founders. But it was the Missoyrn Biv-
of, emptying into the Miscissippi 15 miles north of the city,
thiat mode St Lomis a beadland of emplee from which a
voung Malion looked wiesd

At first, onlv the red man knew where the Missouri—Bige
Muddy-—flowed. No white man knew how many mountain
ronges stood Detween s uttermost source and the Pacific
Clcean. No one Khew the temper of the land it cut orf what
riches fav hevond its shores, But there were daring men o
find out—and they caome, harvesting the furs, lighting the
Indians: larming the valleyvs, setting conntless radlromd ties
and carving Lhe trans-Mississippl West inta 22 néw stales

A= the West opened. St Louts built and prew. and by
1840 the Missour city sat snug and prosperous on the river
front. Henry Lewis painted steamboats nuezling the whorves
along the levee. Bevond them, fur company warechouses lie
packed with the redolent wealth of pradrie laie and moun-
tadn der. The spired eathedral (far left) and domed ‘court-
house break the skvime—only Inndmarks remaining in the
nverside nrea where the Gatewny Arch rises today (papes
O18-19) Prepanng to cross the nver, emigrants piase Lo
glory in Lthe vision of thas city in the wilderness




City starts as trading post
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st Louts was the jumpng-off point {or the ploneers. Explorers
such a5 Lebuwlon Mo Pike and Jedechah 5 Smith outfitted here fol
expeditions to peaks; rivers, and passes that were not vel on any
mag. Sireet corners &nd taverns echoed to the babel of English.
French, Spamsh, and a dozen Indlan toneues Fur owis the sab
ject—-usually beaver, whose glossy pelt supphed material for the
pentleman’s top hit of the das

Truckinge the beaver to his remaote haunts, the deerskin-elng
“mountmn men"—who wouldn't have been caupht dead in beay
e way for gold hunters

et hiats—orisscrossed the West, showange €
ranchers. and sodbusters

From St Lous; tralls fanned out across the vast plains and
mountains to the Pacific imape, below), Foroa century and more
the city wae o funnel for 4 Niotlon pursuing its “manifest de<timy”

n phrise hirst wsed in 1845 by John LoOPSallivan, editor of the
femacratye Keview, when he propounded thot the Upited States
should “overspread the continent allotted by Providence for the

Iree development of our vearly multiplving mtlions™

Every man would have "RKoom! Koom o turn roand i, te
breathe and be free” shouted poet JToaguin Miller, Asked what
he sought i the New Worldh Swiss immugrant John Aopustus
sutter replied that he wanted o hve i wotal wililerpess, “where
[ should be absolute mpaster

The nattona] urege W move wedl wis f poswerfol thine—and a
tremendous inspiration for artsts and writers, Rosemary angd
Stephen Vincent Benet summed it up in fouar limes

Ml cowards wever starbed and the weak dicd on the road,
indg @il gervpss the confinent e enoiess campires glownil
We'd taxen land and seltled—bul a traveler passed b

Led we're goine West tomorronw— Lordy, never ask s wihy!®
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WINMING THE WEST. After FPréudent Jefferson mace he TAMING THE WEST: In the stem of fhe bradl hldsers, ilaged

Lourvana Purchase n (807, cxplarars and srugranfy best Brah aivl pery riders cavred the madl Dhen came fetegraph snres amd
afpng rivers and initian I:|.||'|'-| o the FPaciflic caist Sy Hram rafiroady-—preciogy and [arting Anks wih relathies and marksh
Musisaippl slales joned the Union Brfore e Gadoden Purchase i the East Fronber populition reelled; bebween I1B5F snm |0
n (B53 romnnded oot the confermivicwm dfgd &f the (lneled States srtren fades brausht 1o 48 the mumber of slas o Ofd Glory
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Sacagawea helps open a continent

“PPHE OBRJECT OF YOUR MIsSioN,” President Thomas Jefferson in-

structed Capt. Meriwether Lewis, "is to explore the Missouri river,

& such principal stream of it as . .- may offer the most direct & practi-

cable water communication across this continent, for the pirposes of

commerce.” Lewis and his co-leader William Clark were veteran sol-

diers and Indian fighters; both were incomparable woodsmen, The
President had picked the best men known for his pet project

In May, 1804, the explorers shoved off from camp near the mouth of
the Missoari. Winter found them 1,600 miles upriver at Fort Mandan,
There a Shoshom squaw, Sacagawen, joined them and acted more as
an mtermethary with the Indians than as a guide. Fler tribe was 1o
supply horses that Lewis branded with his ron (below),

A muajor purpose of the journey wias to estublish cordial relations
with the Indians. In the engrayving, Lewis makes a speech of friendship
“which became monotonously familine us the expedition counciled
with one tribe after another,” according to Pairick Gass, one of Lewis's
sergeants. At such gatherings Indian chiefs received Jefferson peace
medals, workers in 1899 uncovered the one shown here (obverse and
revers#) while building the Northern Pacific Rudlroacd.

mw' B

l S

"l-"""‘."'":'_"'!ﬂ

B e miim WfeThEidal Bty ey LIERERE
B @RS LE sdlliied s Abie slsiEpesi e EhTIT U RLE

i)



Midway in the second summer the explor
Missourt’s ey headwates
['he snowcapped Raock
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[Last days of the
red man’s reign

EFQRE the white man ob-
literated the color and ex
citermeént of the West as the
Indian knew it, nrtist George
Catlin dedicated a part of his
life "to use my arl 10 resey-
g from oblivion the looks and
customs of the vanishing rices
of native man in/ America™
The Indinn was doomed. His
dnngerons but free-rovine lfe.
the buffalo he fed opon, the
nearly trackless aspect of the
land—all would disappear. But
Catlin's record remains
Spacious tepees loom behind
slouX warriors feasting twio
representntives of John Jacob
Astor's Amenican Fur Compis-
my, logether with Indian apent
John F. A Sanford and the
artist. Chief One Horn says 10
Major sanford: “My lather—
wie offer vou today, not the hest

we have . but we give vou o our héarts in
this feast. .and the Great Spirit will seal
our [rendship 1 hive no more to say ™

Buffalo—toml, clothing, and housing to the
Indian—roamerd the plains in viast herds that
stretehed from horizon to harizon. The artist
painted his small <K beleaguered by huffalo
on the Missouri River (left). Migrating hords
crossed Lhe upper waters of the Missouri each
spring, many deowning One such crossing
wits Called Stinking Water by the Indians who
had been lorced to abandon their campsite
e ouse of the lorge number of buffalo mired
i the md

Unhappy faces of ondnoking Mandan wiar-
rtors (abovel reveal their fear that bad luck
must certinly descend on anyvone, even i
chiel, who posed for an artist and allowed
his body and =oul to be put in such form

For four vears (ecorge Catlin roamed the
West, often emploving a “held-sketch” stvle—
a kind of pictorial shorthand quickly grasping
caserntial detadls of & scene The Smithsonian
Institution presecvies moare than 400 of his
pauntings and drawings

[z



Boisterous rendezvous —
climax to a year’s toil

AY AND NIGHT, month aftermonth, moun
DI.I!i.'I men lved with ineredible daneer
and hardship. Onee a yvear they clnimed their
rewiril—acnsh nnd supplies from the sale o
their pelts, transucted ot a summer gathering
known as the rendezyvous
shoshoni warrors parade in honor of Sie Wil
llam Drummond Stewart atl the 1537 Green
River rendezyous
aclventurer who loved western hife. he en
pager]l Alred Jacob y

Ahove, tome 510

L =cottish nobleman and

tler, & Baltrmore artist
o puatint these scenes {or his castle in Scotland,

[he rendeevous ot o predetermined place
m present-day Wyoming. Utih, or Tduho s
bheen likened to a medieval far “It was o
seliing, hagghing, cheabing,
gambiing, fhehting, drimking, palavering, ric-

ploace of buving

the, shooting, and carousmg,” wrote Robeért

nid

Gliss Clelnnd in i Heckless Breed of Men

John Colter, member of the Lewis and
Clark Hxpedition, helped start the infant fur
Instead of returning to 51
ctived in the wilderness, joining Joseph [ixon

trnde Louis, he
and Forest Handdock—auo pair ol HHnods tragp-
heading up the Missournn He monded
them (o rich beaver streams in the {ar moun-
eoendnrs
i brreed] swhiose hevday lnstid

| T

tatns. They hecame the first of Uk
MOUNLAIn e
[roimn 1825 1o | B40)

Upon the skillial setting of traps depended
the suocess of the vear’s work. Trappers put
them out al dusk. i grea |Upper
rightl Une mountiin man expiamned that "
to let oo many know

SECTECY

wis il Foos] pilicy
'.'|.| e |'||_' "['ltr_ll."l'l L0 st Fis !'F.'I'll--
Cow buftalo provided plentitul camp fore
Aritst MDiller catches the moment inght) when
“hump and boss bail in a kéttle, cracked mir-
' Hungrv truppers in fire
blisckened elkskins nwmit the pepast

riow lones sizzle









Way stop on
the Oregon Trail

ORT LARAMIE LOOMED P “of & LUy -
F-.:ul_u form,” wrote arttst Alfred Jacob Mil
ler. “with block houses at diagonal corners o
sweep the fronts in case of attack The In:
diane encamp ingreat numbérs here 3 or 4
Limes o vesr, bringing pedtries to e exc hinnged
for dry goods, tobacco, beads and alcohaol.”
Viller painted the only known prctures of the
il fort

Pwo 31 Lows fur traders, Robert Ciampbell
and Willlam Sublette, built the rude ctadel
gn the Oregon Trail in 1834, En route to o
rendervous—at Hams Fork in what 1= now
southwestern Wyoming—they paused at the
confluence ol the North Platte Aramie
Rivers ancd threw ap theirr band-bewn log
fortreds. naming it Fort William

[he American Fur Company bought the
stockade 1n 1836 and five yenrs later rebuili
it of adobe, Although rechrstened Fort John,
the Tur-trade center came to e known s Fort
Larmmae. The Unitted State: Geovernment -
rpired] the site in 184%, and it became the
Chregon Trail’s most famous stopoyver point, o
station for Pony Express and Overland Stage
as well as a military post

such bases, together with the annusd ren-
dlezvols iteell. provided the frontier’s mebger
sociod hfe. To them fowed the wares Oof the
East. Every spring. long pack troims—iand
wagons in later years—left S Louls for posts

like Fort Laramie

In “Fur Traders” Caravan Leéaving 5t Louis
CIRE0) " Willinm Henry Jackson, o painter and
T |_||I|||IIL'_F.:|J.:II.'T of the Wiest, shows: L
heavily laden party as it snakes out of the city
(left), Jackson himsell crossed the plains
| 866 as a witgon-triaan bullwhacker

Frauns conaisted. of 200 or mvere mles and
horses pulling wagons burdened with trade
eoddds representing the commerce of the globe
There were beaver traps from England, mir-
rors from Giermany, brightly colored beads
fronn Thaly, calicoes from France, panpowder
from the D Pomt works in Delaware, and the

famows Hawken plains rifles from the shop in
st Loags. During Sam Hawken's lifetime, his
name stamped on a nfle was the equivalent

i “sterhing” on silver

e oller item ol G |“=||u ||'|:-|r.<.|| LRT
flat caske of whiskey mncluded by
the fur companies o mcerease the profits ol
troding with mountmin men and Indians

fi%.5



Tragedy spurs Congress

FTER THE EXPLORERS and trappers cam
A:I;- nissionaries, eager to convert Lh
AVIEE red mun o Uhrstamty. fn 1536

Moarcus and Narossan Whitman, o smaldl
[ i | milssiondres oaned o [ur Carmyi
leavinge St Louwls Mrs Whitman and anothe

wile i the groug, Ellza Sphlding, became thi
frst white womien Lo oross Lhe continent, A
YWanlmtpo, “Place of Kve Lrass, near today
Walla Walla, Washington, the W hitmans b

g thewr limost hopelisss tick of teiehing Lhi
Loaviese Lo ZIve ugd nan vl wavs, farm by
ention, and accept the Chreistiin falth

An epmderi measles hroke oul among

the Indians mn 1847 Muony were nursed by the
mussion. I hinking the missionaries wer
cerers who i deliberately
Lhie Indhans attacked inoa freoney. Wild-eved
[omuahas (nbove) brines his tomahawk down

LTS Marcus Whitman' s head, The Ureeon

Historical »octety préserves the actuaal wen

| i) i||II: (R _:' el
Yiter the blow was <truck g | |
Fill i I .ﬁ'|I| ] "n_l-l'l i LIS | i
L hier 1T [ LR Preshivii LT TN =<1
I ITAgeny spurred Long: I reate th
iregon Termitory o | hrinEine - et les




LLong trail to Santa Fe and fortune

F [ YHOUGH LONG NEGLECTED by =% [3ELINI h -|:l'.|'|l-l"|’_'- 11 (1=
tant :|'||1 XI1C0 |:'i1'-_ =anta Fe—ihe |I|-"l':'. --I|'|':=L'|| :.'||1II.'.|

of present-diy MSNew lexico-——was Closed o Americans in
the early RO The few traders who redched Santn Fe wert
parested. their poods conbiscatedl Then, o 1821, Williarm
Becknell, & Missourn merchant, run into Mexican troops
putside Santa e Greeted hosptably, he soon learned thnt

Mesico had won 1ts independences from Sooun, Americins

vere welcome Hecknell came back with fabulous profits
Within a few vears Santa Fe trade burreoned. In 1824, 4
wapon trmn =et oul from Missoort with 130 pack horsés nnd

wALLCHOU wiisrly @l moods, il relurted ITomm a3l e irry'-

inz silver and furs valued at 5190000, Traveling at a mile
in howr over the 200-mile moute, wazoners turned the Sants
Fee Trall inte a highway to fortune

"_"|..|||-__|| |I|.|'i:r_' |.'.||_...-|| at =anta ]'I_' |n_'||_||.'. | VT ||:_| N
vevs the trnders’ excitemient @ they iirst ghimpse the civ's
sun=takerd pdobe walle after salely iraversinge the FMEEEEC]
rigbd—constantly threntened by marudhne Comanche anid
haowis There a noisy welcome awalted them: Shawls, suns
utlery, hedver skins, mules, ond spansh dollpes ehaneed

hands before the caravan headed back 1o Missour




“Manifest destiny
draws Old Glory
westward

SI LAOLES presenicoc DS ‘View of
k |"rl-~"|‘ =1 e (1) _I|-|-r'| L LSfMT lI|"I. il
|

1
'
1
1a40 e levee

s WILN Cries ol
teamsters dand the whistles of stenme-
boats jammed with baled cottoin, sheep,
cattle, npples, corn. Traders, land spec-
wlators. Indinn agents, hunters, and set
tlers with wide-eved children stream
throueh toward 1the sitbinge sin
Vilitary conguest wns not far behind
[he regimental history ol the First Vs
=TT .'h]:-.ll-ll'll Vilynteers ’.'.'il'- il 0
o of Traders, réturming Inom Santa
Fem 1846, who walched 8 praire sun-
el il ler A storim Sycdendy the imaee ol
an ratle seemed to engrave itself on the
sinkiing red or
Evervone interpreted this vision ps mean-  would wave over the ¢ities of New Mexico
TV |I'|.:I S nin A l.l:'|-' of  hiberty: wontlil aticl € ik :!'|I|.=' The ¥exican War -!.|!“.l.||
stireald his broad pinions over the plains of  thit vear to cnes of “manifest destiny.” Primi
the wi<t, and that the Mag of our coyntes tive paintings by 1 6-venr-old Samuel Emery
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Chamberlain, volunteer from
Roston, stond as o unbgue
documentiary of the wa

"Storming  the Bishop's
Falace" reveals hghtine still
raging &l Monterrey in Mexi
o, even us the United Statpe
Aag replaces the Mexican tri
el [ fedt)

LedvVerniment CRXPCOITIOTNS
¥l matteal by :-1|llnr|-r| I'l'||'
hlank aress of Lhe map., Line
il the first wrained lopogri
pliers o chart the Far Wes
.!"!l“ L Fremont beécame
known as the Pathiinder

In the panting at right b
Joseph Boges Heale, Fremont
plants the Stars and Stripes in
Lhe central Rockies, Aupiist
15, 1842 1Two vears iter - he
crassed the Sierrn Nevada in
midwinter, a leat that even
the Indinns said could not be
done. In June, 1846, while
nstensibly explonng northern
Californip, Frémont helped
phstieate a suivessiul insur
rection agninst Mextcan rule
thal culminited tn the Call
l[ormia Republic. Four wveunrs
later, Califorma entered tho
LC'mon as the 3 st state
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“California. here I come!

HE CALTFORNIA RUSH began carly in %48
Tuu the South Fork of the American Biver
in the Sterra Nevada foothills. James W Mnor
shall was bullding a sawmall gt Coloma (left)
to supply lumber for Sutter’s Fort. Inspecting
the millrace one January morning, Marshall
-[||'|I|.r|| siime vellow filakex He il them i
the dented crown of his hit and took them (o
John Sutter, boss of the Sacramento aren T he
pair tried to keep the dhscovery secret, to no
avall Gold tumed the tnckle of western rm-
migration oty a tarrent of humanily

Once vou had caught gold fever, only one
Cure r_'-‘-._i:--1|_'||_ H-l,',ll] finr Lhie |1i‘.:'_'_l1l_'_-I

mee the elephant! Men the world over, by
the tens of thousands, contructed the dhsease
OneE vVictim —[:-ir'-.r LHi |'|:'|I|:|'.I.121 '-'i.'l'u*n |'|'|" W
prospector, newly returned from the Califor
nia strilie, apen a leather poke and spill oul
nuegels inoa pale

“A frenzv seized my soul,” the man reporied,
“anbidden my legs ||-|'|'IIIT|‘|1|'r| =0ite l|'|'=|iﬂ'|:-

new movements of polka steps—I took sev
eral [drinks]l—howses were too emall Tor me
to stay in, 1 was soon in the street in search of
necessary outfits, piles of gold rose up belore
me ot every step. ..

Actually, lite at the
added up to monotonous drudgery, and the
hackbreaking labor seldom fetched payv dirt
Above, an unknownartist shows minees hiope
fully washing gravel on the Calaveras River
working the sluices 1n oy water, searching
for “colar.”

AMier the dav's labor, forty-niners returne
to their filthy <hacks and tents. Coffée cost
%4 o pound, pork 6 a pound. For 5400 they
could buy a barrel of flour

\s one mining camp petered out, gold fever
drivwe its vietims to the next. Artist Albertis
Hr.nl.t T -|||"II-:I| te 2 I_],':'I.I'-I‘I-I_'l_'|-lrr with shiny new

Coaliformma disiranges

eqquipment and in red Hannel shirt setting oud
on his quest (upper left), The forty-niner casts
a wary glance at the forest, excellent hding
place for brigands. A mner imself, Browere
knew how to use pick, shovel, and pan



Danger and death
stalk the trail

. REAT HECORD OF THE DESERT,” miz<ion-

G ary Father Pierre Jean De Smetl « alled
Independence Rock (above, foreground), still
an eve-filling Wyoming landmark Countless
emigrants on the Oregon Trall scrambiled up
its sicdes to carve their names or daub them
an with axle grease

. Goldsborongh Brufl, a fortv-niner who
iMustrinted his digry with eveots of the day,
cketched in chalk “A View from the Summi
af Independence Rock ™ His name apptiars on
the granite boulder at hottom center. A pro-
tective ring of prajrie schooners canps in the
rck's lee begide Sweetwater River. The saga
writtien on the land by such wagoners carmed
ite own melodv—a “gay, forsaken Hit twanged
o o bango and o frang piin that hore the

|':|'=I||

footesore on for one more mile,” wrole e
stephen Vincent Henet

But daneer lav evervwhere, and the raw
lund foreave Tew mistakes. Hostile Indinns,
mountain blizzards, desert heat, and a hun-
dred other perils dogged the ploneers. In Wil
linm T Rannev’s foreboding painting, "Adwvice
an the Prairie” (opposite, upperi, an old-timer
repales tenderfoot trovelers with stories of the
disasters awaiting them,

Rrifi sketched on the spot such terrors of
the trail, A rickety log briclee collapses out-
side SU Joseph, Missourt, delaying lus trip
Farther west, where infured oxen and mules
were irreplacenble, the accident could spell
death to a wagon train. Poizonous waile
meant trails end too, Bruff's cattle (right) fell
after drinking from death-dealing Rabbit
Hole Springs, near present-day Sulphur, M-
virdit. 1 counted 82 dead oxen, 2 dead horses,
and 1 mule —in 1710 of a mile,” he wrole.
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Stagecoach west
a hard way to go

ALF A CONTINENT separated St Lot
from Califormia pold co IS ANt LATEROn

settiements i.lll'l'l_‘ HOTMEETS And .rllll!_ SR IS
lemanderd stage service lor miul and passen
mers [rom the East In 1358, John Buatterhiedd
il his couches thunderinge over the hirs
el <faee line to the west coast

Remember, bovs, nothing on CGaod s earth
must stop the Umted States miil With Hiid
terfields words ringing in their ears, rugeed
age drvers Kept Lthe Owverland Mail gallop
ing from S Lowis o San Francisoo via Rl
Paso, Tucson, and Los Angeles. The 2.800
mile journey ool Jolting clinys

I he firoe I'|.;l TRt PHEE ro Beedd Lo the Do
In “Downing the Nigh Leader,” by Frederi
Remington, whooping Indians bmng down th
left, or nizh, horse: When this anomal dropped.
the others piled over 1L, the stoge crashed, and
ANy SUrViving passengers tell into the han
o1 the enemmy

Keminglon captured the hdr-rasing in-
taunt in Arizgona Territiory's Apache Poass
cpne of frontier Iife that wis vanishing evet

= Lhe artisl preserved 11 with s Dirusn




“Talking wire™ vanquishes
the Pony Express

T AHLE to carry the mal {nst enough
T\( the stage gave way to the leathéry voung
ricders of the Pony Express. They had their
moment of glory lor |8 months &s they mac
the Missouri-to-Califorma run m 10 days

“Away across the endless dead level of the
praivie,” thrilled Mark Twiain aboac] a west-
hound stage, “a black speck appears against
the sky In & second or two it becomes
horse and ricler arid the flutter of the hoofs
comes fdintiy o the enr—anolner nstiont &
whpop and a huarrah g owave of the rider s
hand .. . and man and horse burst past our
exciler faces, and go winginge away ke
belated (ragment of a storm!"

[n 1861 the telegraph doomed the Ponv Ex
press Artest Wlbipm B Jackson thus draws
v double meaning in "End of the Line,
gamntieted rider and telegraph crew exchange
calutiss (oppositel. Henry F. Famv'e stoic In-
cligen listens to the “Soneg of the Talking Wire '

LT



Golden spike pins

a Nation together
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Custer’s luck runs out
at Little Bighorn

l:].l.-.".‘.."- S INDIANS thoueht their Lredalies
wikh

the Grest White Fathe

Washington, D). C., assured them per
manent possession of their lands Bt
atter the Covid War, the westward tide
ran hevond contral. The solution: Pud
[ndians on reservations

L he ellort to transform nomads into
firmers, carpenters, herdsmen, usel
(] SR Erototalers. hvmn-sineers Tk
nogwmists, and newspaper-readers
Hernard e Voo wrole, wis the hina
degradation. The Indians rebelled and
two decades of warfare broke ou

Fortune avored |.;'.l-.".'_- \ st rong
Custerin the Civil War at Hull Run and
Lecltyshburg MSow, he thought, o
withe mm apain at the Little Bighors
Kiver in Montana Territory, But Sitting
Bull Sioux medicine man, saw i vistol
Yellow Har's luck hod ron out.

Custer =aw the hostile Sioux o ond
Chevenne—led by chiefs Gall, Tw
Wioons, and Crazy Horsg W N AL
[ram their imp along the <tream W hien
the red man's onslpught came, Cuastier
conficlent]y expected his carbines would

rule, After the Indians attacked, the

flambovant coalofel dismounted his
mmancd—some 00 well-dliserplimed
seventh Cpvaloy troopers—arnid Look

stand alone n barren ridee. The Indiaen
witngmbered him ten 1o one

Howhne braves on horseback circlen
the troopers, then swarmed over them
i twio charoes T he --I.||'-||- e L
ter's horses, cutting ol all escap

I'he slavghter on that June dav it
ER70 eould not have taken lone "Thi
st and smoke wias ack as evemnge,
0 Incdisn survivor recalled. Custer
hiz brave men died on that brown kil
i Lhe lgsi MR

vor the Mans Indians, once called
'|'|-_ nnest aent cavaley BT '.'.ll:|l..
Little Bighorn was the oreatest—anil
the last—aof thelr major vivlores

IIII--r'. | L [} o et ] 11 I:" 5 B"Thi
Fditar » Paxson committed “C ustey
Last Stand”™ to canvias Westernn histo
ran BHarold Melracken believes the
nanting, completed in 1809, presents
Ehe most focurate reconstruction of th

controversial battle
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CGireat Plains yield

ROMISING PLENTIFUL [and,
P'|.- Homesteard Act of 1862 ¢
the sodbuster on his wav, And
Horace Greclev was his !|'||||'r1.-l
'If vou strike off into the broad
Free West, he declared, "and make
viourself a farm from Uncle Sam’s
pirfierous domam. vour will erowid
nobody, starve nobody, and e
Lher vou nor vour children needd

vier e jor somethine to do”

Fired Uy prospects of o Detber
life in the "enrden of the West,™
‘ettlers swarmed the plains; more
land was taken up o the last

three decades of the 19th century



to the homemaking sodbuster

than in the Nation's first two and o half cen

turees of settiement

What xind of house can a man provide {on

his family when he settles on the treeless
A loneg-lasting homae
rind of the earth

||'I_ ||||l'.1._ L Fi

rer
Lthe ver wever b
od lav thick
entanzied roots of plains grasse
-:I1I||I'. peeied 11 hack ks AT and sheed 1
nto bulding blocks

falin Stewart Curey paunted such o <oy

At the doorw iy, mather and dauililer prepore

notatoes for the evening meal

children help father fence his lomedy

the unbounded sea of praine
[hespite fee b

Yisiting

The rest of Lhy
farm I

[ |
||||'w-.||-|! iy

I'I-III-
noteed, bult Do)
raken |'.:.,
el touirh with

sodbusters
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over there grows nine feet tall, There's
||||r"_ FEsil ||"'.|l|_ ETE I':l'l' Se 1075 i I
wnd in Ume, o the stronge, bhread andd

hetter ltfe did come. The exalorer
gnd the péthfinder mav have swepl the fron
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Scientists Ride Ice Islands

on Arctic Odysseys

By LOWELL THOMAS., Jr.

Charographs v TED SPIEGEL




HE STARS AND STRIPES snapped
brisklv in the wind Seldom had the
United Stites flag flown over a strange:
picce of renl estate: an i=land of jece. doomed
Lo che, aidritt in the Denmark Stradt
s Arhs B R fakt of heavy woe 252 miles
long by Y2 wide, drifted inexorably south
witrd between Greenlond and leeland, a score
of men in foul-weither gegr walted quietds
beside the flagpole. The cebreaker UsS
Ldisto stood seven miles “offshore” m the siar-
s helicopter had just
brought visitors 1o join in a briel but impres-

|"|I1I‘I'|I||IIE .'I-.I.-I]-n 185

sive ceremony s the oalors !']1_|1||_'F1_'Ji IJ_I_I'l.".'[]_

Comdr. Norval E Nickerson, USN, Edisto's
sipper, addressed the bittle group

"We had the privilege and honar, less than
nix months ago, of establishing the Dewest
Linited States station in the Antarctic And
find ourselves at the other end of
Ehe earth at the evacuation of Arlis- 11, 4n ice
lamdd that has been manned continuousiy
sifpce late May, 1961

“We all consider it a distinct honor 1o be
here to evacuate the station, to welcome vou
aboard Edislo, and to ke vou

Hete Wi

ik to cavili-

zation gs fast a8 wi possibly cun

v, Mav 9,
1905, mnd e for larewells by the 20 scien
tsts and staff members manning the AL e -
weherg known as Arlis Ll—short for Arctic

Fesearch Laboriatory lee Station Mo, 2

It wi< “decommisstonine i

Island Dafts to Certain Doom

Ihe maverick ice island had escaped from
the Arctc Ccenn last January, Now, & soulb-
wirtd current ||.1|'| L';‘I;!"li'-_L'VI L, nnd soon it
would sunder and melt in the open North
Athantic, o, by tractor train and hebcopter,
its men, scientific datn, and valuable equip-
ment were bransferred to Edisto. Then, after
an: occupation that had lasted four vears, 1
wits farewell to Arlis 11

The news of the ice island’s abandonment
saddened me, for 1 had known Arlis 1 5= 0
iumuan habitation, an oasis
of nospitality amul polar desolation. 1 had
visited this relic of anoient ce two thmes, (o
wilch scientists probe the full spectrum of the

| |'|1‘l|_'l'|||| JI]:I'. e of

Arctic environment, from sea<loor muds 1w
OULleErmast -||:|_J'|ll_-li.I]|l;'Tl:'

After Worlel War 11 the ||i-||1'|.'i'T:-' af lce
islands (the first found by the United States
wias -1, picked up by an Air Force plane’s
radlar in 1946) offered dependable drifting
pliutlorms for scientists

And why is it important that Americi have

scientific platforms in the Arctic Ocean?

Adrift on the Arclic Qeean, a stentist
miakies his Frosty rounds. Silhouestted nroinad
a-pale podar sun, Kon Friche moasures snow
e pdh o loes eclpdnme e lancd Artls 11 He
Carries a rilfle as insdrance agaipst polpe
bears. The mland, bevond the jageed pres
sure molye on Bekpround, supporied a e
search station from May, 1961, to Mav, 1965
biglow-zero extremes, fumon:

il mont s ool Winter darkness. scieh

Hraving 5i
il
tiste have manned seven Us Bootine labo

ratories on (oe wamds amd floes =nee 19512

k¥
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COLD FIRE OF THE NORTHERN LIGHTS gleams

above Arlis II1, casting a ghostly glow over the ice  established the camp on 10-foot-thick floe ice
station. Like a pearl set in a priceless brooch, the  one bitter day in February, 1964, Planes brought
planet Venus shines on one horn of the shimmer-  in  everything—prefabricated huts, generators,
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*  supplies, and laboratory equipment—from Bar- Professor Victor P. Hessler of the University of
row, Alaska, 160 miles to the southwest. This tem-  Alaska's Geophysical Institute studied auroras
porary station served science until jts abandon- and magnetic storms here. Other scientists meas-

ment three months later, on May 16. A team led by ured gravity and observed ice-crystal formation.
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simiply because there 15 so much stll to learn
about this fourth lareest ocean, across which
lle the shorte=t air routes between the Soviel
Union and North Amenca: As the late . H
(Hap) Arnold, Commanding (xeneral of ow
Armyv Alr Forces during World War 11, onc
said” *If Waorld War LH should come, ite stri-
teerde center will be the North Pole” tsee Top
of the World, i new Atlas Supplement Map
distributed wath thrs 1ssue)

Still, there 15 {ar more than the militar
constderation, Famed Arctic explorer and
aerial proneer Hernt Balchien, the hirst o
lo pilot a plane over both Poles, has written
In his book Conte Novth With Me! YIn Roman
timies Lhe Mediterranean Sen wis consiadered
the center of the world, but our new Mediter
ranednt 15 the Arctic Ccein, dnd the North
Pole 1s the crossropcds of tomorfow’s travel.”

To myv mind the mest dramabic possibalities
of man’s useof this new middle sea hiave been
created by the under-ice, underwater triunsits
of our Noavvs nuclear-powered submarines
Not anly have the exploits of Naulilng, Skate,
Sargo, and Seadragon been important mik
tarily, they have stitred up sérious discussion
of submanne commerce—underse [relghnters
and tankers propelled by

nUClenr eneryy,

£y T4

plving the Arctic COcean. When this dav comies,
as many z= 7,000 miles will have been clip
from the distance now traveled by surfaoe
haps between Burope and Asip®

el

Barrow: the lumping-off Painl

Most exeiting to us here in Alaslky, sub-
minrine Arctic tinkers may be the answer to
marketing the petroledum wealth of our Arciic
Slope—that vast portion of our state which
lies north of the Brooks Ranege and borders
the Arctic Ocean for more than 1,000 miles

Far these reasons, and many olthers, we
must gain a competence in the Arctic Ocean,
no leéss than i space. and to do <o will re-
guire research

A filming assipmment for the University of
Alagka-—[ have made my home in Anchorage
since 1960—gzave me my first oppartily 1o
st foot on Arlis IT in February of 1962, In the
ate spring of 1963 | wnas back wrmn for mems
ile weeks on Arlis I and on 1ts sister sia-
tion, T-4, or Fletcher's Tee Ishand §

Ora

*NYinbelaws akipper Coendr. Wilham £ Anderson e

cieEsed “The Arcthe 32 a e Boute of the Futuee™ i iba
Lamgary, &0 Namaxal, GEoLRArC
oo "Three Months on an Arctlc Ice Ixland.” by Li

Col Jomispls €3, Fleteber, USAF, Napioxal, GEOGRATHIC,
Aqmil, [933



Nore recentivoin 1964 1 lancled
my dwn mirplane on Arles L o
tatron el on drfting sea 106
ax o ten Teel thick. Stahons on
Hoes Turnish fragile rodsts, habin
le for manths only, but true 1ce
i<tand=s Tk brlis  [l—mas<ive
locks B o 200 feetl thick

mimodate men tor decadies. Such
i=lnnds apparently form along the
wirthh cosest of Ellesmere 1slandd
ir posathly Gireenland (maage andd
ditgram, page G4
iy

Before g out over the ice. 1

Vinskna, Tog

Hiesearch
Labaratory (page 633 'rglf'"..ll'l|
by the Uneversiis I Alnskn for
the Ciice of Saval Research, AR
provackes  lacilities  nnd

] erd at Barrow

birmechinee At tha \rta

IngE on the Arctc we, but adso to
mainland stations scattered froam
| hores of 1hi |"'._'|-. hii £ T
the (Canadian horder

Welcome abonrd!” ARL e
tor Max Brewer iright) mel me o1

the steps with a broad asmile and

Sep-ening settlement o the Aret
Arli= 11

post bl by gliacters el
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the third i

I Wilh

of Alaska, bul was temporarily w
1'||'=l' I Wils ||.|u..!||_--_' .I|ll||;.' Il
farther north

Wil

5 P

nod alone up here near thi
L

Yris 1]

o £ ]
LRt
Fioetd g -
s bl

it TiaT

e

fapanese screntists on As
Ha 11 reflect internationnl 1n
tereal 30 ArChe research [
mOU ketrzunokl of Hok karidn
Lnbversity, right, spent twao
vinters an the e stand, A
tant. AEkio Rawaimiiri.

it lies 1 vttt ace

1
luver From the Atlsntl

IIJII! I"-|'-: II._ i
hiz earphones and | was

r L ] M
I.-.!|-|| || ]

e i |-.,.|:' e A )i
of & woman speaking
Huszstan., then o mon
answernnme Une ol the
=oviet Union's  we-foe
stafions  was wandering
along a few hundred
miles [rorm Arhis

Later thai spring Hob
il comtlot-mechian
Frank Lrales -||I|H_|,-|| i
Russian station, MNorth
Yide 11, and circled i
[here were men down
there waving them in
vy Lhey Janchieed!

['he ffst time elther
nidion had pad the othee
A visit gt the top of the
WO I ik ot [RETALICT
A alkalive .1'I--'--:.'l"|".|'
netner guests por nosls
Knew the others’ lan
guape. 1here wits much
aorclial  handshakimig, pood-natured  panto
e, and posing lor pictures. The visit wa
juickly repimid. That vesy day i Bussian twin
wrred Arlis, circling s low 15

i .l'l.'t r'll.'l. Ih'l:.l'_,l. LEhe MW Wil -_I Ly Lur

engEned (daihe
men. the plane did net Land

in Lhe growing search for Knowledge aboul
the Arctic, the sowviet Umion's scientific effort
R l.'l"I' DLF A% T |I|E « Unaderstandable he
cawse a4 sixth of the USSR hee north of 1l
Arctic Clrole, and Russia hos 10,850 miles of
codast on the Arctie Ccean, compaired o Can
s 3,0 70 andd this count b O3S

Hetween 1UAT and 155, Kiussia mrhifted

the stomishinge totdl of 565 LEIMPOTArY ~len-

tific stations ontn Arctic Ovean [ K e (et
pslmmls e rare on the =oviet side of the Pole
VMoo=t of these were oo iked FOF only a few
days, the plune remuning with the scienfists

Canadian flvers in 1961 spotted butlding



lev pinoushion of newl

TR AALER DFUEs Wil

Ak
kotihisy of Damebirock; Austna

iereu e ||.I.'| m -:..Li

sCTADEs thiem ontn & eliss
e [ater. he owill mak
lnsne. models for stods
Crystals are formed of pur
willer. in tHme, brine trappeid
between them oroins of

e Bafin [ddand s eastern
They found warn
ol g#ear and abandoned

st

fooe], with a note imnviting
visitors o heln them
["he base had been
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[ he boulder-strewn hills of Arlis are
e tn the Archic Cvean. You won't believe
Nax Hrewer had forewdarmed me
our 1M

packed-snow lunding strip, [ found

CLHLAT
Hie wiis

LT Y |

Lhe 1o 1sland's ANpEArATRCe Rstonishing: adnrk

halls

"hese strange humps strewn with boulders,

riehit. A v bumped 1ooa

ro K-covered amid a fAat white world

LIAN 43 el

rulible. and <l

TR I'!
.

1WA

el Ui :ll'.ll'r_'li ML h "|::_'|:| I ]1_ TN L I|_1r||

o Delleve that these were not hills on <ol

lang (pages 0s4-5)

vrlis 1
emall g#lacie
shell, Th
Island’s hills,
benonth

e rocks on vere debns that hadd
= omtoy Lthe Flles

1
|||-:|- -.=|_|:|-.| i
FHEEE 10 e o
P LLESE® Tol K

which

Bk _'|'*| create thie
anil gravel msulate the oo
retards the

Lertasndy

rite of meltine

liunc—perhaps

WHE AR ICt
rits L
1o report land in the Arctic Ocean whire nons
exists. In thoaught he saw land
with snow-clnd summitssame 1 200mles north

I_ i ]
LY =000, ~thiat | || |'.|||' CXHOTErS

:I.I| " Fﬁl_ll":l_

west of Cape Stallworthy on Axel Heibere
|sland, He '

called 1 Crowvker Land
LY -'||l;

Mivsirers |!|'|"r.-| Fid || tA I|'|

viears thi
1031 “Takpuk Island"” was
discovered, exnpmibcd, and photographed By
Eskimos. Max thiat  whnt
actually saw was Arlis |

Anothe

INE of phantom lands i L

other reporis. In

w1 I|! i F = !'r”_.-_

PR i'|'-|-ll|'|-l|-|| i} :'|'.|; ||'||||'|
Arctic may well
Hive bisen (h |||.1I omenon of “loomine”™ |
encountered it hrst on Aclis IT while tikine a
wal ko with micrometenralomist Arnold Hanson
s the temperat ure hiows rerl around _'llll:':_'!'i'l"-
below rero, To my amagement the pack ice
the distance appeared to cope gently uphill
culminating in a plateay

Huason,”™ \rpe, Ya e

“il's #n <1l

IEmptEaiure Immyersinn—i matier

caused by

bent hight rays, or refraction
Dhuring this first visit to Arlis 11, 1 looked

| =
%S S lE I.I'-\.I'. -'||||_|-__Ill'r- Ji= I'll Lr -\.I II;:|.'I| MYy =

terles of the Arctic s ||'|':-- Ineide a heated bt
| watched mu

- THE 1.
Bruska net

irie Diologists Georee Reabaey

Akl = | i
ang Lsan pransion and ampm

s, an occistonal tomoeod, even jellviish

throueh a haole m the fee. Thelr catch wis

condirmuny the surprsing abundance of sen

life In Arcti

Wilers
Sen Bottom Heveals Balmy Past

I!! ANOENREF  seeiin -|I|I':. i arineE -k N P

sampled sed-floor sediment, & limestone piste

I-Ill |||II. |_|||

mdle up ol cust [al tes af muiero-

Each core tald a story about

GO E s mials
our planet reaching boack houndreds of thowg-
sitnels of years

Just the top 10 centimeters of these three-

iTh f-:_l'-|l|r'|_' COares span o ||r'r|...| i » (M)

Vs, | '.‘|'|-|||.'1'-||I--': sicl Sitartiifer Lo m

IIL:_I &

I':..I'”II'liI.|'||" ] sed=hottaom lifs

WS eviilence thit the hao 2 tem e rate

[t prowve i, &

rio - petntihed logs and III'_-lu-!'. ; 0l Coal
o me the most {ascinating project was
Larl

ISINE A new, extremely sensitive hvdrophon

Vilners studv of underwater sounds.

suspended 1o the sew Carl’s “sea ears” could
ek up potses hundreds of miles awa

Larl amphtied the strange mmcket for me
through a loudspeiker. T lstened to the weirdd
pack ice in motiol
ol
umbhng noises
i ol moetad b

Yme

ciy? Russian—slamming a8 hateh on a <uly

orehe=tration produced b

squicaks and proasns croshes and
I'|-.I1I||-. ;[T"|||':'|-_: .||:-|

Wi wir
lank. My minds eve metured a satlor

'-'__l"r:|'|| AT R RS

marine. But Carl sate] no, it wis st o £l

i3 O |l||||.|'_'|'_: O



L Tane LAarl recordged the vionoes Nl - =rgils,
witlruses, and even Oshes A shnll, trresula
dound he identthed @2 probably the bueiipe
of 4 belwia whal

Three davs would have sufficed for mv film
inE assienment on Arhs 1L But wild weathe
thit made flving immpossible held me ma-
|'~-||r'||,'|| thiete for three andd 8 hdl weeks

Beine stuck on Arlis proved o blessing: |
hiod time o discover what life renlly wies lERe
o A e 1sland, 1 B Trme 1o roarn far out on

the [+ E1ee unt]l Arhie was a mere thim hne

on the honeon and 1 wis a wanderer o
chaos of fractured, up-ended ce that toak the
shapes of people and wmimads, all frozen stil

| had time to learn o buidd o snowhous
with only & hunting knile, and time to watch

the onrush of sprng ih the polar wiorld

Polar Bear Pavs a Call

W hen 1 hirst sel foot on Arlis, In Fehronrm,
the sun hod just returned to those far north
crneskies: It arched into view [ora couple of
hours each day, By the end of sy, 11
swiihg dabove the horzon lor ten howrs, dnd
nrk. In
the befgnmng the aurora stll danced and

the nights no longer were completely

Mekered overhend DL =00n 1T wias avor-
powered by the ascendant sun

Chce, on & walk with twio cotmpiamons, |
spiedd o vellow pateh on the whiteness, It was

olpe bear, and he was studving s 1 wis
ymoFed ot s vellowness, tor | had thowphit
thi polar bears were pure white and nearly
nvisiibe amed pudk e

From a riistance of & bunidrecd vards, the
weal peered At us and smiffed, then wheeled
pdifferently and ambled awi

The fragrance of Arlis's varbapge durg
I redl the i <. " hieh Fiien 1 Hi Arctic Ulcezan
on floe we. But the cuomp staff never became
blitse aboul the hunery prowlers: Palar bers
ire pavwerful and unpredie tiakls

Line of the more cunons of these ol
tooted resadents left her mark on the little
prefaly hut where | was guartered, The wn

dow Irame over my ool was stufled with roes

Abvssal plains of the Arctic Ocian foor resulted
[revm <eddbmeent accumulation tleft. Tracks of bot

tom=feeding animaols sear the 13,000 foat-cdeep Ml

ff Canpdas Thormndike comera (abaoyve s mundie thee
Lirits tal jaclore, pari of o rosearcn pirogect e
v Ur, kenneth Hunkans of Lamont Geologeal
it rvatory, Palisides, New York Assistants Hiob
Fricdmon, nt left, and Al Gill ridse the camers
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Far-runging wanderers, Arctic ice islands 80 to 200
feet thick drift along with the thinner pelar pock
(imagy, abovel Wind and current drive the frosen
domains ot speeds of two to three miles a day, about
1/300th the wind's speed. Lharing one storm T-3 legged
10 miles in 24 hours. Before seientiet: odcupled their
foating laboratories, aerial observers could only esti-
mate the course of T-3 and Arlis T1, so tracks appear
SUMY B, Adter o peragd of warmm climate. the winters sténid- smooth. Later, when inhabitants choried daily move-

ily: become longer and colder. A sheet of oy weveral feel  ments, they found the paths 1o be slre
Lick freczes (ant to the coust il Ellesmese 1slin
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TINY IN THE VASTNESS of the
Arctie, two Cessna 180 aircraft
ferry scientists to an ice station.
Airplanes have recolutionized
research in the north, making
possible the establishment and
maintenance of isolated outposis.
A lead of open water (right)
separates the ice island T-3
from floe ice in foreground.
Snow-packed airstrip (upper left)
leads to T-3's lonely encampment.

EDBACRBOEES B LOWELL THOMAS, JN. [RIGHTY
AMD TEF SMEGEL [ﬂ MATIONAL SEERAFEIC BDCIETT
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“How dome?" | asked " Polnr bear,” wias the prompt reply

Just o few weeks earlier, Navv oceanographers Lindses
Redin and Dick:- Ketchum were aslesp in these quarters
when the shattering of a window and a blast of fomd air
awakened them: Redin stopped the hole with clothing
somethinge vanked it out again. Another icv blpst. Kedin
reached through to retrieve the stufhng—and nearly
grabbed o polar bear by the snout!

hetchum seteed a maognum pistol and ran out to warn
the others. Un the wiyy he met the marauding bear, fired,
and wounded it The beast freared, then turned and led

Armed with a rifle, Ketchum and a staff man went
sparching for the hear. They spotted an Arctic lox—olten
|s-—aned tallowed it to the
wounded animgy. Fleeing at first, the bear ot last wheeled
to charge, making one Anal lunge even after being shot
betwieen the eves An nutopsy explained its aggressive
ness: It wae o two-vear-old female, just lenrnitg to hunt,
and lean from underpourishment

a scavenger on polar bear Ki

Mountmins Rise From Floor of the Oeennm

In May of 1963 Max Brewer invited me north again,
this time on a supply flight to T-3 (Fletcher's Iee 1sbind)

Much larper than Arlis, thic giant ice chunk mensures
GO miilles lone and 3 miles wide. T-3 was manned intermiii-
tently from March, 19532, to February, 1962, and has been
continuowsly occupled since then

Un T-3 | found five busy investipators, backed up by
Four staff men from the Arctic Besearch Labworatory, Cne
of these was an Eskimo, Percy Nusunginvae In the fall he
would return to the University of Alnska He wanted to
study Onental langoages, becnuse, ns b put in, Chiimese
ure the world's most numerous people. “We need people
who can speak the lunguage.” he sid, especially people
ke us Eskimos with an Onental backeround ™

The scientific leader on T-3 was Dr. kenneth Hunkins,
a reseprcher with' Lamont Geologieal Obsesvatory ol
Columbin University. While drifting in 1957 on a floe
station, be had located Fletchers Ridge (Adpha Risel, a
ranee of sunken mountains rsng more Lhan 6,040 Teed
from the Arcte Oeean floor: This chan roughly paradlels
the even lngher Lomonosov Ridie, discovered by Kius-
sian scientists almost a decade earlier

Lowering a pressure-proof camera on g cable o mile
and a halfl down, Dr. Hunkins had taken the first photo
graphs ol the Arctic Ocean floor (page 678) They showed
the bottom littered with rocks How did they get there!
ands
¢ out from bund

The answer scoms Lo be that over the centuries ce =
liki¢ Arhis [T rafted boulders and rubb
andel, melting and froctunng, dumped them into the sea

(e momming | walked with Ken Hunkins to his labao-
rittory hut at the edee of the island, COn an instroment
panel, a stvlue marked a revolving drum with readings
from a sensitive fathometar, which recorded the otean
depth to an accuracy of one meter

“You might call 1t reading the grain of the land," sair
ke We were icgting over ane of our planet’s most level
surfaces, he explained, ana
table, characteristic of veean floors

wssal plain as flat as o ballard

Flaming springtime sumn, riding lows
oft the honron, Hehts the Eistant Esir
v Warmning (DEW) Line station near
Harrow, Alnska, a sentindl keepiing
roddivid-the-clock electronic vietl



Noontime winter moon silvers the nearly deserted “Malkn Street” of the Arctic Researrch
Laboratory ot Barrow, Alnskos Operated by the University of Alaska for the Ofice of
Savil Besearch, ARL feeds, clothes, and tronsports students of the Arctc environment

seattered [rom northwesternmost Point Hope to the Canadian border and from the

southern Hmdts of the Brooks Range (o the Arctie Ocean, o for g 1 200 miles oot to e, 683
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in 24 hours, although speeds sometimes vary greatly, During
storms 1-3 may whiz along at ten miles a day,

“We have found that Nansen's rule—that the Arctic Ovean
tce is driven at gbout 1/50th the speed of the wind—generally
holds true,” Keén Hunkins told me.

Ken had just started a project on T-3 that may help to track
storms across the top of the world. To record the long ocean
wiaves of the Arctic, he placed three seismometers half a male
apart in a triangular pattern. Normally these waves are imper-
cepible, domped out by the lid of floating ice Nevertheless,
the waves are there, even though they may kick up a “sea”™ no
more than a millimeter high, Ken's instruments indicate that
theyv follow each other at intervals of fram 20 1040 seconds—
twice as lopng as waves in the open ocean. The devices thus
record wave fronts from a4 storm and provide a fix by figuring
time differentinls |

Az we watched the seismometer readings being recorded on
rotating drums, hen gquite excitedly noticed a large squigele of
red ink on each, betraying some unusual disturbance within
the last bour or two. " Probably a local earthgquake.” said Ken

Later, in Anchorage, my wife Tay told me of a sharp earth-
quike she bad felt while T was gone. Its force focused on Cook
Inler in southern Alaska 1 checked with Ken Hunkins after he
studied his data and learmned that this was indeed the samge
quitke His instruments hiad sensed it centered 1,300 miles
away, through 200 feet of ice and two miles of ocean

Record Flight to the North Pole

During my stay on T-3 | witnessed the return of two pilots
from a remuarkable pioneer Hight to the North Pole, 500 miles
away. Bob Flecher and Chiflt Alderfer had flown two single-
engined Cessna 180% on skis to the first—and =o fur the onlv—
landing of light planes at the northern axis of the globe.

The Cessnas used T-3 and Arlks 11 as steppingstones—in
fact, the ice slands made the flight possible. A scientist rode
with each pilot Sitting next to Bob Fischer was Arne Hanson
With Chif was Jan Black, an expert on gravity and magnetics,

As thev neared the Pole, a grav wall of cloud—what Eski-
mes call “water smoke”—loomed ahead. A few minutes later
& light snow began to fall. Through the partial whiteout, Bob
spotted a stnp of refrozen ice—the best bet for a smooth land-
ing. When Bob got down safely, ULt followed him i

“Tt was alittle after midnight, Alaska time, on May 24, 1963,"
Bob snid *Arme Hanson remembered it was his birthday. How
shout that? The Narth Pole for a birthday present!”

Jan Bluck quickly read his gravity meter. Then, 1n a hole
drilled through the ice, he fired 4 small explosve charge

Wham! The charge seemed to lift the ice In six seconds the

Making its own blizzard, u Hercules C-150 supply plane
saws down on Arlis ITY snowy, flag-marked runway by re-
versiie the pitch of its propellers. This ski-fitted transport
dehivers a load of diesed oil—the Arctics vital Ruid that pow-
er: electric gonerators for light and warmth.

Changing times dictate a new mode of hife in the froeen
north, where stouthearted huskies—aonce indispensable—igive
way to sledge-pulling weasels. This tracked wvehicle moves
equipment from the alrstrip on Arlis 11 1o the encampment. 687



Bunied to their ronls by sereeching storms, huts of Arls 1 look Hke steppinsstones it
the snow. Un evaruathon day, May 11, 1963, a helicopter from the U. S, Navy webreaker
Edixtn arrives 1o belp take the remaining men and equipment from the island. Fadier,
weasel tralis removed] valuable sear to the ship moored seven miles away.

t¢ho bounced back from the bottom. From
that time liapse Jan could caleulae his sound-
ing precisely, He got the same two-and-n-half-
mile clepth that the nuclear submarme Nanti-
lius mzasured in 1958 Peary, in 19009, hnd
been unable to reach ‘the ocean floor. 2Our
spunding apparatus guve uk 1,500 fathoms of
water.”" he noted. “with po botrom™

Half an hour after landing, the two Cessnns
were back in the ar, bound south Tor T-3,
where the crews told me their story.

Strange Arelic Horard = Sunbum

June 15 1 month of poor weather in the
Arctic Basin—low overcist and fog prevail,
hecause of mone open water. But one rlay,
T-3 became a sparkling fairvland, and the
glare from sun, sen, and e gave me i painful
burn Un o clear summer doay ot these high
latitures; the amount of sun's heal received
on the ground approaches that measured at
the Equator. The 24-bour sunshine does it

The sea<on wae growing late, and 1ce wr-
strips wire becoming mushior every day. Il
T-3s sister sland, Arhis I1, was 1o be pesap-
plied for another season, 1T must be done pow.
The planes wouled use T-3 us 4 wisy station,
thus giving me a chance to revisit Arlis,

(85

fow 500 miles farther northwest, past 87°. 1
hopped abourd the first IDC-3 shuttle flight.
“You're as much trouble as the pilgrims |
wsed 1o fiy 1o Mecca" pilot Bob Muorphy
erowled amiably. "They brewed tea in the
plane over camiel=dung fires; viou roam arownd
fike the Columbus of the Arctic Ocean™
When Arlis appeared dead ahead, some-
thing seemed wrong. Surely we were coming
in from the morth instead of the south! The
huildings were in the right place, but the di-
rections wore reversed Trom my. previous visil
“How come we're approaching from the
wrong threction?” 1 asked Murphy
*Joke'=on vour” he answiered “The kaland’s
amply turned around since you were here ™
Une low swing over the island, gear and
flaps down, and Muarphy brought the plane
inc It was the longest day of the year—June 21
—and the latest linding ever made on Arlis
Carl Johnston drove out in g weasel to
meet us. Carl, stution leader; wis listed for
vacalion, hul he was gelting uneiasy, @s was
. The airstiip was a maorass of slush.
~“staving for the summer are you. Lowel] #
Carl ribbed. *Can't get enough of thisice, eh?"
“Nep, I'll prabably be here unti] September,
but zo will vou, Carl™ He winced. He had
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Cruck of doom, a widening gap appears
between floe e, left, and ice island: This

break In lute Apell markeod the separatinn
of Arlis I from the thinner oes:

already spent a total of more than two vears
on thit lonely lee cube

Those of us who lad to get out bhéfore the
summer thaw closed the airstrip just man-
aeed to moke it. Barrow never lookied so-good
e me, but it looked even better to Carl

The Arctic Research Laboratory pilots, de-
spite. rutted airstrips, fog, and total lack of
landing aids, macde seven round-trip runs be-
tween T-3 and Arlis Often the cloud ceiling
wns bielow 100 feet and visibility less thian a
mile T've mever seen anythime ke i, and 've

seen i ot of fiving

Visitors to Island Armive on Skis

Almiost a vear alter 1 left Arlis 1 there was
a dramatic arrival at the station. The voung
Norwegian expiorer Bjsrn Staib and his party
came “ashore” from the polar pack on May 4,
1964, ending their unsuccessful attempt to
match Pedry's dash to the Pole. It was the
only time an ice-island station far at sen has
been reached from lond by surface travel ®

In Februnry, 1964, ARL ser up a new ice-
floe station, Arlis 111 {pages 672-31 Max Brew-
er told me | could By out there in my own

*Thr expldorers wwi gcoount, “North Toward the' Pole
it Skis,” gpgatoted in thit Februdry, 1903, B A P
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Dripping icicles signal the approoaching
end of Arh= [1 Dnofting into wiarmer ol
turles, the island eventually broke up in
wwells of the Denmibork Stromd

LI I EIE

[i= abandoned villoge and glacial debris
drapped o the oeean Roor
ski-pguipped Cessna 180—the same small

plane that my wife Tay and 1 piloted over Al-
rica and the Middle East ten vears earlie:
(Cn March 11, the day after I reached Hir
row, the mercury skidded to minus 4 degreess
Max Brewer

il be toiich and o for a

—Mon cold Lo iy 180 sately,

told ue Survival wou
plane crew forced down in such weather

s Max put 1t "You have to learn o be a
little bit lazy 1in the Arctic.” 1 knew what he
meant, vou must be infimtely patient until
COmn

itions tip the odds in vour favor

For five davs we waited at Barrow. Themn,
al last., on the afternoon of March 15, our
three Cessnos headed northeast aoross the
Aretic Ocean. Hob Fischer Aew one ARL
plane and Mal Staheli the other

About 2O miles from Harrow, the Lareed
came in sight—{our tiny hrown specks on the
we. When we landed, the temiporature read
minus 36 Bob and Mal dumped out theis
cirio of fuel and food

Muffled in his parka, Lir Victior Bessler,
aurora expert and station leader, came out to
“Looks like the tournst season is
he joked. “The birds are fiying nori

el Us.

nere, ]

We stepped into the warm hut which served
hoth as lah and mess hall, although onty 12
by 16 feel Total population at the time was
threo—two seientists and one ARL staff man

As wie rulped caps of hot ter, Vic expiaied
The [riki k here
gt |
ocean ander ten feet of we. Here the inter-
action of electrical currents belween almso-
end conductive sea
distortions

the ¢homee O Lhis [ AtInn

Hoateod over deep wialer LA) feet ol

sphere witer could be
stuclied
irreguiar land masses

—aon the lale wintet

without the causerd by
F I| 1 B -.ll r_
.-.I_l' r s L .'Ill L I|II |-I' I
close “Better head for home, sand Bob

By the time we roomed in over Barrow, it

wies irk enouegh o Bick on our wite lights

Arlix II Makex Fatal Turn South
“ﬂl 15

15 pone. Warm water has wiped out Arhs 1

miore than a veur later, oy old froenid

When this reaesade drifl station made its
fielul move around the northeast corner of
and swung sotth toward the At

LT e End
lantic, it was caughl up in the eEnormotls rver
af pack tce in the Greenland Sea. Arhs I fair
Iv skrmmed, al times makine 20 miles a dav, a

speed that proved a headasche to Vaughn Ma
hall of the U

whits takine bottom |I'.’1'.|Il'r.l.iljrl"- Aand cores 1o

S Ueolomcal Survey, Maarshill

learn the rate of heat Aow into the ocean Irom
L[||' Tl ||||‘.,[|||_|:I s |W.1*f of o wortd-widhe sturls
f the heat loss throush the earth s crusl
When Arlis picked up speed, the movement
hent Marchall's steel-pipe- probe, jahbed into
the ovean Hoor

A the latitudes got lower and [ower—8(Y,

. |

P55, T —pinochle and paperbacks lost thei

charm. Word came by rathoihat anicebreaser
would meet the 1sland somewhere botween

urrted Lhese journevs in °F

I__-_l |||

*The Thomases ro
i inel I1m
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Top of the World map focuses

nal the words, written on April 6, 1909,

atill leap to life: "The Pole at last!!! The
prize of 3 centuries, myv dream & nmbition for
13 yrars. Mine at last”

Holf a century later a terse radlo message
sany trivmphantly through Arctic air to the
worlde “NAUTILUS NINETY NORTH"

T reach his goal, explorer Robert E. Peary
fouight oo crael, frogen sen; the crow of the -
clear submarine, U.SS. Noutilus, traversed it
comfortably in shirtsleeves. The Arctic Ocean
15 pradually changing from @ hostile harrier
Lo i polar *Mediterranean,” o shorteniog link
botwern East und West. Hende it becomes
the focnd point of the new 1 1-color Atlis Sup-
plement Map, Top of the World, distributed
with ‘this 1ssue of the GEOGRAPHIC.®

Today, contrails crisscross polar skies as
fets shoave hours from intercontinental fights
Nuclear submitrines hivve cruised the Archic's
frigid waters and poked inguisitively up
through its pack ice, toretokening tomorTow s
undersea shipping lanes bétween the Atlantic
wnd  Pacific.  Reswearch teams probe, study,

FR{;'.'E'FI A FADED PAGE of Pehn's jour-

FROZEN HUMPS of Ellesmere Lsland,

once as foreign to man as the

cralers of the moon, hace become ‘
fomiliar landmarks to pilots -
- : regwlarly winging across the North E ”‘Iﬁ _
-y Pole. Though inhospitable to land | #:.,

tracvelers, as explorer Robert E. Peary
discorvered on hisv push from here

atd solve the Arctic's mysteries (page 6701
Overriding the excitement of scientific dis-
covery, howewver, is the tense awareness of the
reglon’s stratemc pasition ih & world divided
by Communism. The new map reflects this
tension by locating North America’s DEW
(Distant Early Warning) Line and BMEWS
(Hallistic Missile Early Waming System),
whose rador eves sweep polar horizons.

Frontiers Inch Northward

The 19by-I5-inch map, portraving one-
sixth' of the earth's surface, extends far into
the Northern Hemisphere, encompassing such
ereat cities as Tokyvo, Loz Angeles, and Cairo,

jithin its scope Hes the bulk of the world's

industry, commerce, and military might.

some of the Narthern Hemisphere's coldest
land masses include areas rich in petroleum
and coal—remnants of o temperate past, Yet
more than half the land shown hy the map
remains imhospitable to seitlement Of Cana-
da's 10,516,000 people, %0 percent cluster
within 200 miles of the United States border.,

Still, frontiets slowly creep northward,

"
. . palae A

-

to the Pole, Ellesmere today claims

u permanent xettlement —farthest

north m the world,
fyipd
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notably in Siberin, fnthis vast, desolate region
appesite the world's northernmost land-hased
stntion—Alert, on Ellesmere Island-—the
Soviel nickel-mining town of Noril'sk, 200
miles above the Arctic Circle, has mush-
roomed into o city of mare than 1 15,004

Evocntive new named appear on the mag
Mount Kennedy in Canada’s Yukon; Mount
Churchill in Alasku Of Ieeland, Surtsev—a
I Ve-square-mile cone of cooling lava—murks
an infant island born of earth's fire far be-
neath the sea

Deep Fealures Come to Light

The Arctic Ocean, too, is revealed m great-
er detail Even after World War 11, Arctic
TI'I'.“T::- {"l.‘[}j'ﬁ'tt’lili el J'I.I'i.ln.l.'l:'l' LEgik liII.'I'JI.!:H!'- CRLIE L
flisrr, The new one shows two plaimbike basins
divided by undersen mountains—Lomonosoy
Ridee, discovered by Russians in 19458, and
Fletchers Ridge, delineated by United States
scientists on 1ce 1=land T-3.

A trough between Greenland snd Vest
Spitshergen, also discovered by the Russiansg,
appenrs on the new map. Oceanographers be-

on intercontinental crossroads

fieve this depression explains how the North
Atlantiv and Arctic Ocveans exchange water.

Charles and Anne Lindbergh, in 1933,
blazed a northern aerial trail woross the At-
Iantic via Nova Scotia, Newfoundland, Lab-
rador, Greenland, and lceland. Their fight
piemeered a great circle rfoute, the shortest
distunce to Europe. The strip map ndjacent
t Top of the Warld illustrates this northern
beeline, and traces telephone cables roughly
following the great circle,

In the August, 1922, GEOGRAPHIC, Archic
explorer Vilhjalmur Stelansson wrote, “We
shall *soon' be booking our passage from New
York to Liverpool. or London to Tokyvo, by
dirpgible or plane i as matter-af -course a way
as we now bhook our passage by steamer”
The table listing airline great crele distances
amonge far-funge cities points up the fulfill-
ment of his prophecy. THE END

*Additiong! coples of the Top of the YWaorld—and ull
uilier Atias Series Mapns published ns sujipdements o
SMATIONAL GyoUrartC—may be ordered: far 50 conts
cach, postame peepaid, by writing o Dept. BF, National
Geographic Society, Washinguan, D). C 20036,
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DROMEDARY ARMY assanlfs
the infinity af sand stretehing
from the salt pils at Bilma
toweard distint Apadés, Onee,
comtbned caravans 30 040
camels strong traceled

the di)anile route together
for safety. Now small

groups splil off 1o maove
their own apeed,

The author teamed with
Savdu, a devout Mosiem., an
led the way whenever his
partner paused fo prag. He
s guided by other files of
camels in the caracvan. necer
having mastered the Twareg
talent for navigating by the

sun, stars, and dunes.

Wi e E e @

W are in Nigér, n the oasis of Bilma (map.
plge 705) More than 600 miles 1o the north-
west, In Algeria, same Tuarer now waork for
the French atomuc energy immstallation at In
Fkker Others evenconduct partivsof tourists.

But in MNiger no Tuareg ever heard of the
alom. Tounsts? They do not visit the sande
of the Ténere, an especially inhospitable part
of the southern Sahara into which I &m now
about to venture. Here in Niger the Blue
Man knows only the promitive ways of his
[orelathers. He keeps camels, goats, sheep
Mot I|T:||-||J'1.:1!t1|*._ It carries the salt from the
maharia, where it 2 abumdant, to arens of the
cattle-raisine south where it is not

The salt oar caravian will carry comes from
pits outside Bilma worked by Negroes known
as Kanur. They pour water into the pitz wo
logden the salt and add natron (zodium car-
bonpate) to remove impurities. They cast the
moist =it i wooden molds: the dried blocks
weigh perhaps 40 pounds. Resembline Jong-
stemmed mushrooms with flat tops, they are
cifficult to tie to camels, and break into im-
passible meces when they [l (pages 702-3)

698 National Geographic, November, 1965

Why the Kanun do not cast convenient
bars, | do not know. Neither do the Tuaree,
Thev look at me with blank faces when 1 ask.

Preparing for the march, we pound millet—
tood for the journey; ploit ropes of date-palm
fiber; load salt. 1 repoaar my bagey pants. which
hitve hiroken

The Tuareg watch me closely but caseally
They approve my veil; they do not know 1
scissored 1L They smile at mv shout when o
camel bites my derrére

They approve the way | load my camels
and laugh @l my many érrors i Famahng,
their language They spe 1 do not mind the
dreadiul ereen camel L-|1"lL g fao more than
they, who rarely wosh, de [ keep mysellclean
in the desert where water 15 only for drinking.

1 hke and admire camels. 1 think them
funny. 1 roar with |laughter at the sighi of
them Kneeling at night, all i ring tike old
women, around a plle of fodder, looking down
their mubbery noses, occasionally nipping a
neighbor, supercilionsly peering into the des-
ert when a jackal howls bevond the camphre.

The Tuareg also like camels, which muake

life possible for them in the desert, hut they
do not think them funny. Instead, they think
I am funny for laughing at camels

Now ot lgst we start. Each dromedary 13
made to stund up after it 15 loaded, and the
heasts gre roped tuil o nose (Lelow) The
Tuareg shout, the camels roar and make
gargling sounds. The strihgs move off im-
mediately, for a comel Jeft standing with
nothing to occupy its thoughts will curely do
somiething disruptive

Barcloot Across the Sands

The strings move in no precise order. Some-
timies they march in line, sometimes in paral-
lel rows. There is no 'path to encourage single
e ncross the Tenere, ' We will suide by day
upon the wind and the blazing sun and the
fetch of the dunes: the stars poinl our wav I
the cold of Sahara winler nights

In the beginning we walk to spure the
carmeis, und also to rearrange loads that slip
10 the first few miles. We travel imerminable
corridors etween dunes. It 15 good to feel the
sand an one’s hare feel




[ Joined a Sahara Salt Caravan

Walkine, I take stock of the men with whom
I am crossing one of earth’s most dnister des-
eris. f |;J|;.'u e in which ?-i.".ll:‘rr:ljl.' n hlade of gras<s
grows ar a drop ol water midsiens the sands

My new foends number ten. Six are veiled
lgdalen tribesmen, and one an lgdalen youth
who will dan the veil only when he hecomes
15 or 10, Their fentures are regrular, their skin
is a% white as mv own. Two are Negroes, smiall
boyvs. They are sklan. This Tamahag word
medns slaves,” but slnvery here 1s not slavery
A= wie knew it in the West

The Tuareg once captured and still hold
slaves, but never houxht or sold them. These
davs the iklan areé free o o il they choose,
but most remain; for they know no other life.
['hus, instead of slaves, one mizht call them
servants who work for their keep—the hum

hlest caste 1 the stratified Tuareg society
Muost respected Tuares cnste s that of the
tmajeghan, the nobles, who in the old davs
raaded caravans and fought other tribes and
the French invaders, A tall Tuareg nohle 15
still a most impostng specimen: He strides, he
does not walk, and even when he begs a ag-

[eLhY)

arcétte. he does so with the air of o king con-
ferring an honor upon a subject

The most numerons caste t5 that of vassals,
who to thiz doy pav snnunl tribute to the
nobles. Apparently thev never stop to think
that the necessity for doing <o no longer exists

My legdalen companions of the caravan are
netther nobles nor vassals, bt come from
what I can describe only &8s a "religiogs tribe”
They practice the Moslem faith more scru-
puiously than maost Tusreg, who are not very
religious. My cammvapeers pray the reguired
five times a day, Also, from their people come
the Tuarep Maorabouts, or Idamoc holy men

I almost forgat the tenth companion. He
his regular feature< and 2 doark skin He is
halfwayv between Berber and Negro, a4 not un-
expected mixture in a slaveholding society

I make tem with Saddu, our leader; | am
our “Tatl-end Charlie.” 1 walk behind our
camel string Lo see that all goes well. Especial-
Iv I watch the ropes tving the animals togeth-
er. o pack camel will continue to go forward
unless something is leading him

I learn the times Saidu must stop Lo pray,




el Lorun ‘torward to take his place at th soft sand, and I tire When will someoni
Al -||| i thi e JI v PlEaLeY e FWTITHE, TEH] | misunt his camel? 1 will not be frsi

caravan must nol pause even Lor 2 momen! Finadly Shidu grasps his lead camel by the

intil the long halt of the night If il liel, thi ide and ooe car. The beast moars irii]l shiies
camets would kneel, 3 ."'rl"h:l'ﬂ MoyVernment thal pway, hut Smcly gives | SPrIng aned bound
cian pitch the loads over the animuls’ head thie top of the lomd
s wie witlk, we eat our lunch. I should sa immedintely I mount as Saidu did. All the
we drink our lunch: It i3 & muxture of watel others do the same We had plodded for four
|IIII.J!I.I:.I.I'.I|'i-- el cheese, anod mlie s without rgiuse. Unly an this st da
We do. not march ver <L 1o the vellow thank heaven, would we nroceeed for <o g
Fiare wie make 1Yz nerhaps 21 niles an amn our own Feet
hour, Still it grows difficult, this walkine in Darkness arrives. Still we go onward. Star

Sultry danghter of the desert Wind sereen of pack sadedl Complaining camel objects w

b swwid el in i m o rtedd [ it helters  caravianeo it ki Eibe llas<cr ool Halwecliy, (it i
, | et ir | W il Tim i vtho Kin
I AUy newy | e rul | 1l | I e IRE | nmn 1, Ll
| i i Liit | r Il I i | i TRt
Mz i i) | | | incler i TRTs I T, (il |




sy 15 guding on one, and pomts it
‘Allah's it to us.”
“Thanks to Allnh.” T rep
“Ehwalia, Yes " Saldu nod= in understand
I, e dare very much & accord, this deserd
and |

|l|.|.-' e

ol | ]

Mian
Lampers L'nburden Camels

But, me for, my back hurts from constant
C LT I'l!'.j-nlll'..',: Will we never moke camjpr
AT Inst we hBalt, 8t precisely the time Wi
ML=l

in orcder to guard the comels aegminst

One can be s

irreversible domage from fabigue. [t sa thing

the Twireg s known from time immemorial

like what to cirry on the journey and what to

IJ.II 10 A&
We unload, as we will unlead at every halt

Everyihng

[Then we hobhle the

A L |-.. el [REY,

~uninad complotely
ameds and give them
the forage we have brought. Here, at Jeist

ey will not wiander three-

IO PSS,

lewrEed mto the desert night in senrn
po need Lo waste the entire next morninge m

hnddine anel calching them Rl |




We codk over tiny fires of sticks carried on
the camels. HBut first we hrew our tea, stick
wept, marvelous both
i restofine enerey. Ywithout s ten, \[il

vaneer quickly loses s wsunl good natore

L 1= prepared wilh cire and drunk cen
TMICMIC=sEY | |||| Hill=SEs ] I K 'II- 1ELE
Ii'||'|| e Fal Tnom g comman howl cveErvnme
erving himsell with hi= owWn woodden spool
lut alwiys one or two have no spoons, an
the others poass theirs around the proup. Mime
ey scorn. A metid one, 10 s oo smnll

| marvel at the thoughtless way they gulp
thetr precious water, In all other caravan mit
liers Lhev are s irebul, these desert men, poad
lake <o few chances, Yet with the water, the
mosl moortant thing: ol al { hyiss e QD |
Yimost they seem o beé proving therr s
L ah wall provide

|rl' | ||'.:| M -.l B I"lll'.'- WHAL TIeY are .|Il"|

Hut | wae Lo learn thntl Allah occasionally
ill__ % |_|'-| Ly .'lr [ .|EI-E | s o -.'."'I || Al TN
(FieEnils -y iy o e mod e el BRrLC

Ihoweh I suffer from thirsst more than thi ¥

| ke only one gl efore | must pause. 1 hi
1 -.III Wl II_I ||| :|| . 1T .l|| i 1 || I- L III i F
itbee fisd Ll O Cerftiain T B} | Thie wmled
¥ 1 i 1
."I'I.' LS LG RRELEE 1L CONURINS SO0l i
MALE 1M Uity ol TR LTEE
Sl g nfl GO LERL N (] e | JELMO . RS K
T i L} "]
Lo ETh EW WilleT COniiiang Aaghigel i

BRI | Ll iy e ceErnl OV Ererl] g el
Tairst Stifles Tuuree Song
We are four days mto the Tenére, Every
day has been Lhe sami RilR .'-:l|-'-- sumn, the
and, the cloudlesz kv never chang

Monotonvy, “Swish, swich. <wish " Th |I|.|!
ter-s1ze camel feet mike =oft sounds m the
sandl The codence never varies

Ligiree olten sing on the march S b

i, ballands of battles. | tmitate them, fum

[t the words and doinge erenl harm to Lhy

. T
LTI |I.'.I peeniatonie music. M1y ellortis inise
11 FLET s il | 0 siature 1 1Nem oyes
II - w '] I} 'S - - - - F -
1764 NTIME SOND Ceises, ana conversaliomn
I' | LUSITTE 'I-l VOIEE MMAReEs thirst IIl. |i|l'

valer in the soslskins dwindles, Saido an-
nounces we must ration ourselves At last he
has aded Allah

After the backhreaking unloadine, glter |
|,|-.| ELl illl! vy ecl T Thi A1V, | r._L-'|I'||'
sip ol water and wrap my Dlankel around me,
rendy o e “ o Tmalter now the Lacte ol
[ [ could have swillowed the gont-

ki Hut 1 slid A% O e

um o - . r
P L EPr i id L LR RN i)
I "







Saharn sandstorm! Hilnsoed
b gril, travelers cower wunder
hlankels behind a lort ol
ks ano mats. A= he rar
Finter torm bhlew up, th
lunree undoated the il
bl LR .|'|'E :'""-:II III"I' Lk TE°F I

I || | IE |'|.|_--|_|'-

Camels dnnk irst. A nomad
(o I Bele 0o Eredrn D
koown to hide water. Riding
e of these saddle camels. the
wthet penetrated remole
Nuirel comis on sude top
inda the Alr Mountains and to

%, N ' & ' Abalak well Map traces the

s,

4 g E'_‘- T : _ o heat-hlistered route of hi
L g _
L - *'lﬁ'r"! = 1 ~— : . evirrsey wrtly the aalt carnvan
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ol ool ol oy o

N hfth mormmneg 15 chifferent, Miracle of

muracles, pra<c 5 nearby, A et clowd has
dropped some water here, and seed asleep
ginee the [ast such maracie has buest into hile

Senrchine ool the framle shools; our un
:'i':lll'ri'- |-|:-|'I|'I" HAye -'||||||||||'r'-'|: [ H I I.'I‘.'i"
us the mormnog 0 Gnd them, to pull dows
Lhedr hemds by the tuftz: on ther threogits, to
affach the lead ropes to their lower Jaws

E.l'-_"-h are L || L 1= "Nol. and 'I|r_' ||||_||_|'I b
DEng captured. | hey are more digpaermeeable
than usunl | underees three solid kicks and
ohe excephionally vigorous bite. |, oo, an
EroWiIng siort ol tempder anad punch the hiting
camel o its mabbery nose, He respects me [or
this; although surelv e cdoes not (EKE M

| know now we mav expect water soon
sindu bas posnted Lo a I the distance, o
meri blip upon the harizon
Fachi.," he savs. Fachi A true oasis, the o
e wie will see bétween Bilma and Agades
LIl other waterme places are but wells
stagnant ponds. This moal on saaght, | am ma
tremendous burmy, he Duareg, iowever, ane
noal Thir<ty ne we are, their custom permits
no display of anxiety or [eal

v osundown the chifl of Fachsy seems ittle
nearer, although now we plainly see a notch
leading to the oisis bevondl | kpnow we wall
not reach Fach for many hisurs, My friends
nave not Uodied themaelves os they would dy
i1 they werd o encoutiter strangers by th
LY ol ol

| have traveled 10 the Hogear Mountaans

Ve with Tuaree nobles Alwave, with

il noword spoken, | Enew when we were

ACArnE an encampment My companions

would putl on their best vells; strap on then
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miove tnerether when we go o | inag mysell wisl

mir the carmvaneers had thelr famihes with them

I i i ¥
-Ill.!':_'-':l "III ¥ Ill'l'lr

ke the Duareg endampments,
e the nomads move in ségrch of new pasture

| like the children, although at hrst they fear ma
and run-away. I am struck by the beauty and grc
nf the wWomen. open and irendl ariel not oppressed

their hushands as Arab wives seem to I

[ like the Tulifer eciverness 1o learn ol my strang
customs, ind their willingness 10 explan their own
wavs—all 1 oan atmaosphere of open-mindednes

el o] humor
l"l.tllrl;'";:.||1|1'|-| 1||||'IF|:' IlL'I-.'-.

We have heard that in vour country,” once said
£ VLA '-'.illl-‘. gl | : 3R .|-.|-Fi"l'.: “Tmen des e |
pressmg themr hps agamst those of thelr wives, Is

[HlE= g

fe it true,"” | retorted, “that Tearee men descend

to exchanginge sniffs of the noses with their wives?"
We stared] at each other a moment. and then burst

mio lughter
I v o LY W leave Facht we count st least 2N
camels 1 connot Fi ) the i reiise P roVEs HHiltes

(or us. There are more animals to look after. Mo

The ticks lenwvi hie camels and come to me Al

nieht, crawling and bitme: 1 do oot get much sieep

- L‘h =
- |
wrr -l - -
#,."3
- > - =t . -
B . T 1 R
; ; T A

Carrving all she owns, o Tosres-wotd
her childdren, andd servants seek tre [hiLs

e for their Dvestin k. Each maonth. et

mp of nine families L few mile:

wits® within 115 tnhol arca near - Abalil
well. Her husband jave to search fo
his new home when he fetoarns (fomm o la
caravan poarney. Here o southern MNider
Piziree wamern and childeren wenr as Tt
clothine @2 their Negro neighhol

Author Victor Ensglebert contiuls o

dle camel wilh his ool angd o sanshe Tog
L pestiilent of Alrtes, the el pan wirile]
atogrnpher learned the langoage and £us

ae & Hloe Mo




but nedther do the Toaree Nob because of th
|_:- II & | I|| Fii '||_'|. il |||. [
i ik I.:|| Fl T i I-|'|||||| WEIER Wihirel Fii
sOoulcl De resting

0 the end, only & day b

talk when ol

10} SC |l||'||- Wi

ome {0 the iree o
thxolutely the on e in this nart

s rl (hielovwed

A vl we glmost miss

| I

W e aman ot of waler, We almast miss i

Itin the ek, whicl

woidld have coused we
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We lar beepuse Saidu’s principal camel hn

11 keeps kneeling and re

ECOmHe 1my ssible

LUsInE |

I-.I',-| A85a 10" iy
torttinatel Al | CHITLIOre i i Wi 18
Upsin 1l

s wWe leave 1ol

madd that the Tuaree bl only hodl 1the goal-

next water lies but three dayws

dread Tenero |

skins. The

~aicitd 1ells me T h

myara b
||.-|.||_ . e .|_| oA | e
Lne of our

I

L enere I b= a tree ke an

Yir Mountains

t, Cur mourning 5 nol wholehearted: I

_:;||| e [P 10FCeEdd | le=sLrins

Uither defavs lollow, First we Hnd 2ood
rrss 1 o wadt, nodry stream, and save the
AT il ey Lo eal b Cwo stray S0 far it
s | miast of Nnexl |f.. oy il thiem

§ T}t iturally, we gre out of swatkel
h.l-ll | KAOWS 103 & Pace o Loe Widsl Dedh wiere

..I_.li. L
the fest of the day in going |t iL W

I-.l_l|||;-|||||' Lt FEIK

I IEN WaERLDT

I'he wind increases T he very desert nises

and moves. Nothine ivang LT TInE 1t W
i the wunseasonable winler sa istorim: notl
without pain irom Bying grif

We unload and free the
shelter behind packsund straw mats Wrapped
head w lool in our blankels (pages (04-5), we

e Next

dropped: we catch aur

cameéels, then take

entite day, scarcely m
I-- — [ | 'I i 1T r||I !l.'-"

gy 0 thirsty 1 cal scarcely tndk




"mhall we reach Taroled™ 1 sk Saido, ho But eventually we come Lo the place and time

nE my inguiry sounds like o jest ol OUr parting. as JUmns are cesiined i WiLYE
' Allah Wikl e says 1l 1] seriousng o o, I am going to Agades for o rest belon
A CEITE s Jesie P snmetning i ats path visiting the Tuarez in other arcas

Caravaneers Life an Endless Circle

[ LLERR Y | |ll'| il o I..II LE*iLd I'._ul ] I!I.l'-= Tl 'f'l.ll!l'-!'_'

Thanks be 1o Allah il SO, [HISSIn eILEre O w catmel, Four Banurn who 1oim

thie goalseimn n Lid b W Irom Pochl DEve hosiness in
Aganes les a O Y Wilk Trom L oazd) P | wil DI Rany me ther

an edasy fAve o WL - gritss . andd' wialer in LY Irrendds o the caravan will skirl the

mlvinriani Yol il takes us Wer | town anil o | Asspoudas, whete they will
Each day the Tuarep load the camels and v two weeks with their families. Then this

e the pack knots with unusaid deliberation irad south for the markets of Maradl and

W nen at fast they move oul, 1l lence ol perhaps hann, There they harter their sall

Tl I-I'I | b | LN I | e I“r It I i1 SIS e | I:III [0 | ||-||_ r.'ll_'lll
“~wWisl WSl sl I osavs. ot turn once mote to the weeks-distant St pits
wixh, swich, owisl Hiloia Uhe afi the Tuaree camyanser
v suspicion crossgs my mind This s th . great circle 1n the sand

momnth of Rmadan, the vosiem (st when L ook ot Saidu Fis eves through the slit i

the fmithiul must refran from food, drink, s visll are warm with [ren R

il vie durng daviight hos ‘Bellafia,” he says. "Farewell
he caravane ROWEVET, ERjovy MRS R Flie sbinrts awgy il turns Back

satitn from [asting. So why not pass s muc) Vou are good with camels.™ he =uvs, “hat
Romadan nx possibile o AFEY O N TGk v OUrE -1 |-:'!'|'.'|_.| 1% 1 LEs h Lo | [t

thus muay at least eat and WPl FIILK F'HE END

WILDERNESS {urns tnlo paradise for

one freref moment ax suncise solhowe ! es
men andd camels af the Tree aof Téndré.
lhe seramwny avacia, ondy tree for s
hundred miles, haz hecome so impaortand

a landmark that it appears on

; Pl s, .!.III L:le.llr'-"n' CAFAUCanNeaeTs (0 o H"I"J!II.







S | f-g_:'l-_} ~Life-sustaining power and
S PSS LT SN wg;w gfmmngneﬂc storms
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visible radiation and im ,"*ﬂﬂudsfﬂm gas
B N0 St above . Shiciicd by
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of ﬁr nnr—,sﬂuses TECeIve no

Lerio f"' -u.m:l aw&insumng events.
; Hﬂﬂ? thtme effects went almost

: q- [Wﬂlﬂiﬂﬂﬂﬂfﬂ!ﬂﬂy,tﬁam

2 i LT spreads the dawn of a new day over haze-softened
mountains in Arizona. Thus, as it has done

since the beginning of time, carth’s star renews

its gift of warmth and light —and of life ilseff.
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northern light= Bur with the invention of  amounts to no more than a tinv ripple in

teleeraphy and  radit, the electrical and the usual steady Aow of solar enerey

mugnetic disturbances became o matter of All too aften we take the sun for granted

(Klpiim el il concern [orgetting how totally  we |||'|l|' il on it
[oday, scientists also worry pbout the  benign flood of heat and light Tvis the sun

hazard to man 1n space if he should be ex whoze radiation moves the atmosphere and

el 1o 2 blast of solar sterm particles mithes weather aned climate: causes ocein

IJ-I"! alse r|-1|' chormoys chergy, L waler 1o I"..I;'-ur"l'l |||I|I ther |-'.|- s LR

PR b= : | niied : | ' : . .
an domace and even destrov human cells rives (s most of our useful enerey theowueh

Just =uch a solar outhurst took place iive  coal, odl, and wind and water power; and

vears ago. At 2:37 pme on November 12, proluces our Tood theough sunshine uh
L 960, astronomers in Michizsan detected a sorbed by plant
brillinnt explosion on the Grcee of the sun

PR Citv s Sumlight Could Warm Monkind

“ix hourz later, a geintic cloud of <ol

ividrapgen gas, 10 million miiles acmoss [he =un's power stavwers the imasing

and stufl trmling halfwoy back to the sun;, tion: In one second. this star of ours [th

14,000,000 miles away, collided with earth  sun s, after all, just one of on estimated
i speed ol aboul <000 miles a secondl  hundred billion stars in the Milky Way)

housgh inawdible and imisibile, the col- ritchiates more energy thian man his used
ision di=ipated more enery in the earth'’s stiice the beminmny of oovilzatien. The sun
high atmosphere than the most destractive delivers to us in il three davs we miuch
lurrcané, covering overy square mile of  heit and light as would be produced b
the globe, It storted a violent chain of d Durmne the carth's entirg ofl and conl re

turbdances on edrth, an electrical iand maes- serves and all the wood of 1te forests. Yl

wetic storm of mamnath proportions arth recewves only about one two-bilhanth
Compass needles wavered erraticnlls of the sun’s radinnt enerin
and bor howes all long-clsstane '.|'ii|| M [+ i neers ||,|'. i ||i_",_-'||| il ol i ;|-

munications were hlacked out Teletvpes that produce electric current when sunlight
printed gibbersh. Airplane pilots lost con hits theni such cells power e¢lecirome gear

tact with thetr control stations, and the N spRcecTall stich as TIRGYS and Marine: ATHAWEHYE FildE B4 By MEFUt, HEw W

s | ¥ & o 1 ;
Coust Cauard could not reach it weathes LY, Solpr deviees cateh the sun's rFays Lo

s in the North Atianti hedt homes, swimming pools (page 720

Chverhead, sheets of laming red north-  and uitrahteh-temperature furnaces { e
ern ghts Hashed m the might sky, bright 740}, and a portable solir stove i= being
epough o be seen through overcast and  developed for use in fuel-poor countries
ll'l'lli.' |I| northern arcas, electne leghis LT 111 =uel o manner we couldd colle :_1"||!
lickered in Iarmbouses s if 4 thunder eficiently use the sunlieht falling on jusl
storm raged, vet the air and sky were clent the city of Los Angeles, it would sappls
and =lend more enerey than = consumed in all th

For more than a wirek, such choolic con homes on earth. The sun produces this it
cittons continued. Thev were clearly the  supporting energy so steadily that astron
results of A sun on the rampaes But i this  omers cannot detect with certianty ds much

icture ol 1he » iole il SUn Seemms M pTessve S 0one percent vanation o the folal outpat

Lo vou, let me pssure vou that such o storm Whal makes the sin stiine =o stepcdidyry

Monstrous streamers vault from the sun’s face

I YROM AVAR, man sees his star as a ball of Bame. Close up. the sun, al Celowing in the red light of |1'l.1]|l.|',.'.1':| it o spectrolelioEr am

fhoueh entireiy grseon bl cplelrom oI seething lavi. pock rEhtl the sun's tortured surface reveidls promibences as $wisting
narkael by rlark s [ s (Fineedd by fountainbke sets called W e {1 o i atine Iron e vy et il =t s
el e el LPEiimInE pHomiinene In this remarkabili prirmiing b =ilhouetted by eclipse ne coron rrapE. Drorm e Lo 1
Dlmyis Meltzer, the detmls of which Emthiully reflect the latest scentif; Ive Brewords rispHays ono e sun's edge, as seen in the phot
&INE. thi it rncE coneists of innunmeribl i kiles averag eraphs above A 1946 aruption fop, largest on recond, hurls
Ing hundreds of miles scross, created | ing dand [alling currents o i an tons of gas o mallion milés. An 25,000-mile-high prommenye
ot gases The opague surface 1= the base of the photosphere, the rans (center) revedls a powerful magnetic field by its tght loop. Sola
parent bt ehly luminous sheell thid swe see Trom o edrth. e larzer promineice ledps peer- lare (lower) throws out & clowd of gus larger than the earth, Whe
s 500, niles BEeh, AL Lthe horteon in the pointing. the sun’ Fy'e IneEasdees | 70000 | smashed (it our atmosphere tn November, 1960, i disropted
miiles) earth, shown here in scak <0 ke o diareled rmibios anc compisses and trieegered hrlliant surmrial Aashes

FHIS PAGE FOLDS OL L b4 il 718
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to collicle and fuse. These tiny particles, even

im the sun's dense tnterior, are on the average
almrost as far apart, in proportion to their SLEE,
as the earth and Venus

guire A head-on crash al extraordimaniy nigh

1'l.]l.lrl_'lll. T I|"||_"-. -

speeels in order to fuse
Humuin Bodies "Hotter” Than the Sun

Cinly because the sun 15 5o large 15 ils Lotal
production of energy so enormous. Poynd for
poannd, the sun actually prodoces less hedl

than the human body. 11 1

e mutss of the sun
could be matched with Bve bodies and il the
normal human
I'-i".II.II conbnue, LEREeY '-.'.-'-l':ljl'l FelNeTAaly more
heat than the sun now radiates

How do we know this# It's a Al e
The sun's output of radian
energy, divided by the sun's mass shows j
daily producton of two calories a pound. By
contrast, the average human body generates

something ke 10 valories a pound ¢ach da

|I'|1_'I.|_'Il-:|-|'- . of those |_|:1||,|_'J.

of arithmetic

Author Herbert Friedmaoan adjusts i
colar camern tn the nose of at Aera

bee roclet At the Navil Resenrch Laboratory

3-S50k

M ey L] 1T

Washinrion. 1) LU . where he 15 supermdandent of
thix "L'.I'I'.l.--|l'r'l.'r|' Nuls lI|-fr'l|'-|-'---l- 3 LHYiston, 1M
Fredmap directs the Natlon's largest solor rockel

stronomy program His distinguished contriby
hie st have earned numer

oS awirds and ctatidn:

LIS B r.iill-.'.ll"':_'l. 11 i

ool mr, warm swim: Piping wialer through heat
ihsarbing solar panels on the roof, engineer John
1. Yellutt theit) rauses waler temperztiurn

F ¥
for s ool tn Phoemx

e 10

LFLEana

Nunkind is now embacked on O préat new
ariventure—the exploration of space. More
than half the scentific satellites launched by
gpencies of the United States Governmient ire
T One Wi studs

(8] _1;|||I"'||" III: vl || Li1 Lhe

of the sun's activity and it= close relationship
o earth’s @nvironment

My own agency, the Office of Naval Re
search, is in studving the
sume we mantain a seres of satellites ealled
O LEAL i orhat &t jdl time= for
Lon mefsurements

Lirta] very recently, man's view of the heaov-
ens was seriously hampered by g murky
shimmering atmosphere, which distorts lighi

deeply mvoelved

= il
sanlar raitin

heame and blots out the sun's atmospheric X-
rave and much of its ultraviolet and imfrared
Morris Ruossell, the noted
Princeton astronomer, onee jested, “All good

riclintion. Henrm

REIrOmomers o Lo T AW WEERN |'II':-. clie =i

that they may oliserve the universe withott

the interference of 4 dirty stmosphere



But beginning in 19346, rockets became avail T]"'E SUnN Lﬂkes

ahle to curry small telescopes and spectrogriphs

ubiove the atmosphere, and for a4 few minutes cenier HIHEE

of earh rocket's flight the ulteaviolet and X-ran

eimiszipns of the sun can be studied Within re- ACH BVENING when the
cent vears balloons have 1fted heavy telescn s E‘ sun sank into the scorchinge
A C A ras abhove 99 percent of the' at masphere, desert, the Eyvyrtion of 3,000
1o in area where the distortion of visihle light is velrs ago koew whern 3t went
Lirgely eliminated ( pages 730-31) The sky poddedss Nut, her star
.'1'|.III.’|. [REFRTY -u.:i[l'|:|!l;|'*-_ '-l]L'h il i'|'-l|' L !r|1|1||n; =rilar -|_|.¢_l1|.:||'r| by ariched ovier the
Cyservitories of the National Aeronputics and eirth in persomification of the
space Administration, provide stable platforme celestial vault (as shown in
thatl can point 80 pounds of mstruments stesdily the [unerary papyrus below),
it the sun, with fine nrcurncy. Dozens of solu Had swallowed the setting orls
iltraviolet and X-ray picturescan be trpnsmitted Cherimg the might i journeved
Ly imirth 'L'L':l_'- through her body; each morning

k. :

F r i - . =l AN lII||'||| ki !lll, =T SEFRE

Wartime Purzle Leads to p New Techmique : :
[ stiech fashion dkd andient

Radio astronomy, which 1s ey about & third man so¢ earth Gl the center ol
of & century old, Py iles another effective tool his universe, dominating the san
for studving the higher levels of the solar atmos- Finally, m the 161k centur
phere. Dring Waorld War 1T, British ridar enes the Polish scientist Nicolmus
AEETs - Wene LII-I."J]I:lj when thetr instruments Loperniieies Hberited astromoms
traicked intense static signals descending into ~and outraged public sensiliil-
the western ocean; nstemd of Nag bombers it hes—with hic thesas of g
coming from the cast They found that such sun-rentered svitem
ghixt sipnids rose singd fell with the dsine and ‘As il wemted upon a roval
setting of the sun, which was -1-r1|i_:r-,5_- il 1ts throne, the =an rules the Ffamals
aOwn ridio messnges of the planets as they cirele

The sun’s radio emanations constantlv ficker rovnd him,” wrote Copiermicus
and pulsate, wath freqguent violemt outhurss That 13 how Andreas Cellariios,
Astronomers lune 16 on these broadeasts with the Blutch gevcmrapher, depicted
sensitive antennas, Using huge radar transmit- the Copernican system (vight)
Lers, they can bounce hegms aff the swwerl le i vl - it 1660 walth the six then-known
er atmosphere of the sun and probie 15 structure Manets orbiting the suan. Four
anel movements. repitesenlations of earth advaneed

]--l.-| YEAar and thas Ul el 163 h-l'-'l. EEE T a slowly -|.I.l.l.:|||'|=_. conce il 1
destenited the International Lihaiet »um Viars davieht bavhes half o0 planet, the
(1Q5Y), Ohservers tn 43 countries have been other side sleeps in the night

'..‘."l."||||3!_ Fl | lii.l,r:h l!!-]" t]l_q_' FACE i |3“. s at a Lime
when 1t 15 relatively undisturbed by sunspots
anil solar storms

— > e— v
| "“;I Tl
R T . A

. , 17

The TQRY is sequel to the International Geo-
physicil Year (1957-1958), when scientists stud
tecl the sun and earth under conditions of maixi-
mum solar activity,® Changes since 1958 have
been substantial, since <olar pctivity goes from
achive: o guiel o aclive Sgain i an Averag
evicle ol about 11 vears

In these coordinated international survews
sodint teleseapes take regular pictures of the sun
through various filters; mountmntop obserya
lories willcl the sun's outer atmosphere through
coronagraphs; magneiographs muke magnetic
maps of the sun's face (page 7I9); radio tele-
SCOPHS capture Lthe =uns madio signals as wawvs

o T hi trlernatbota |.|||||:'|l.'i|_|| Yt Fia |[|||_'|| |
Pirvden, Mational Geoveariie, Feliraary, Ul
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RADIO WAVES

INFRARED

COSMIC RAYS

EARTH

Furth's atmospherie shield admats light and heat bot blocks the sun s deadliest rays
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Newton unlocks
the rainbow

L 11544 il
' | Intt L |1
I | I L Emln o
Liniifii TIET
| 1 15 TIREAL I I ._i Irldy Lk i il
| I ST I i I
TH | Frum koL TRl N i E i
H in 1 8 41 O o Ll el 11
plaved o on the wal LY n (letth naowd h
pommile, lohn W s, LT nr '
il WwEndl A yies i Flve | [ benm's s E
i ordinarily b I e TR |
i i]ipst i}

i RN WTFETTRR [LE= B thi l i i
A the o e aninvi 11 i 1all
il |l .l 11 E o i i

i*r] g =¥ i |94 i i
A F1 lement il egics riknr
L 1= 1) i i il i
TR i ! I I
I i i I Tradli } |
N i i TLa e i L i LHn
lir e

.
Hydrogen olphe Sodium

a= Lthe Astronomical Unit forf measuring reiason o believe that ot the center of the sun
the solar svystem. since earth’s arhit 15 sh riontly lose to hidd 8 muihon mdes devh, bress o
glaptical, the actunl distance vanes from 91 reaches 1A mlthon-atmospheres. (An "atmos
rniblneiry . roklids tadier s |4 pouncs por square inch, th
When we compare earth™ stee with that of welrht of the column al airover s square thoh
I e 580 i1l 181 i wolld hald s ol enrtl irTitce ol i |
| ! fhal LIS Rt ¥ (AR LR AN ueh erend LT ure, Wiy |-_| |
LTTi i welh m 15 L i mitt 1 Nentedt to i i bur
71 | fronm il T8 LT e | el ] {
= | i L AL LI || I':I ot | 'II!=!l||'I LEEE “‘lr_!.ll"r'
& st ' I L FiL T il | adll iy Lhe Universe A f i deulates
| oor L n wolld weel I & | that a pinhead material at the temperatur
LI IS COore W il 1 I rh Bend

FEAT L hgnoired ouies awinn

Having determined the sun's mass an Vthoush the densitv at the center of thy
aumeter, the pstrophysicist can then deduc LIEY FT3lgs e oaboul 114 times that of 3
Lhe temperature, density, and pressure al il bepdl, theE sun renuing gadeous everyw e
{=tunces fnsm the cemster to the surfiace, oven 'hat is. the atoms are free 1o move alyoul, wi
thongh he s ungbie o see deeper Lhan th like those ind solid, which are fixed In o regu
miles of the lummous photosphere. 5 lar pattern. However, the atoms in the con
Arthur Edldington described this deductivi e ot normaal  Most of ther outer electrons
rocess as “intellectual boring
A= Fesiil this Lo e, WY B 5 AL FE T 1
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represents notes with a somewhat lower fre-
guency, and visible Hght waves fall stil] lower,
niear the middle of the kevboard, 30 to speak.
Farther down the scale come Infrared oand
then radio waves, the “low notes.” These, too,
are electromaognetic vibrations, differing from
lght only in their rate of vibration

At threequarters of the distance to the sur-
face, the solasr interior has cooled to nbout
FR00007 C, and the density has fallen to about
a tenth that of water. Up to this point, the
sun’s energy hns heen transferred in radiant
form. Radiant energy travels directly bv
witves moving with the speed of light, as
when ane fecls the heat of afire at a distance.

Now, howewver, still more than 100,000
miles below the surface, the sun's gas hegins
o convect, like boiling water, and cnergy
secthes upward m a turbulent flow of hot gas,
Convection occurs when chaotic masses of
gaseous: atoms flow in currents, cach atom
carrving its own parcel of energy all the way.

Finally the sun's energy reaches the sur-
face and there, in the photosphere, its form is
again changed, béing largely converted once
miére Lo radiation that leaves the sun to flood
through space.

Sunspots Visible to the Naked Eve

Aristotle taught that the sun was a globe
of pure fire without blemish. This beliel per-
sisted until Craliteo’s ime, when the newly in-
ventled telescopé showod that dark spots come
andd go across the fuce of the sun.

Normally, bright sun blinds the naked eve,
bt when fog and haze reduce the glare we
can reddily detect large sunspots, especially
o sunrise or sunsel. Two hundred vears
agn, people thought the spots were solid
mountmntops protruding above an ocean of
glowing lava, the photosphere. They reasoned
that the photosphere would have high and
low tides. As the tide ebbed. the higher moun-
tiantops would show as dark bodics.

In 1774, however., Alexander Wilson, n
scottizh astronomer, observed thar spots had
inclined edges; like the slopes of a crater,
leadine 1o 4 dark interior m=ade the brlliant
shell. Sir William Herschel, the British court
astronomer, proposed about 1800 that a spot
reveidls the surtnce of o cold. solid crast. Above
this surface, he theught, were two cloud lay-
ers, the outer bemmg brilllant and hot, and the
inner. a cool, protective shield; shading the
crust. According to this notion, A spot would
appear when the clouds parted to reveal the
underlving cool crust

National Geographic, November, 1963

Herschel went so far as to sugeest that the
dark interior of the sun supported intelligent
life. So great was his authority that the ides of
a cool solar surface persisted through most of
the first balf of the nineteenth century, #ven
though 1t 15 simple 10 calculate that such a
sun could not shine for more than a day or two.

Actually, the surface of the sun, the photo-
sphere, appears granular at ite hake, as though
it were pavied with cobblestones (pages 714
16). A sunspot beging to form us a dark pore
in the midst of the fine granular pattern. Soon
several pores coslesce with each ather to form
a spol. Sometimes the spot lasts only a few
hours, bt occasionally one will grow and
persist for weeks of months

Hotation Varies al Diterent Latitudes

The shape of the spot most often resembles
4 funne] 400 or 500 miles in depth. In the dark
central area the temperature is only aboul
4,200° C. This Is hotter than the hottest blast
[urnimce on earth: yvet compared to the 5,700
C. temperature of the surrounding photo-
sphery, the spot appedrs cool and dark

A relatively =mall spol measures only a
few thousand miles in dismeter, roughly the
size of the carth. The largest spol group on
record, im 1047, expanded (o more than seven
hillion square miles.

Sunspots act as markers on the clear disk
of the sun and show u= that its globe rotates
from ¢ist 1o west (opposite), but in a very
peculiar way, Unlike the solid carth, the sun
does not rotate uniformlby ar all latitedes. A
spot close to the eguator, for example, com-
pletes a rotation tn 25 days, one at 307 latitude
takes 1 davs, the rotation of the polar zone
may Lake o< long as 34 days

Thus the gaseous sun Twists o1 118 4X1s 50
that the eguatorind regmons rotate faster than
the polar caps. Most of the chahging features
observed on the surface of the sun must be
related in some way to this contortion,

During quiet periods of the 1l-vear solar
cvcle, months may pass without visible spots
At peak peniods, as in 1957, spots may num-
ber fs many s 235 4l one Lime

=same people have tried to link the number
of sunspots o the number of admissions of
mental cases to psyichiatric hospitals, to the
behavior of the stock market, to the pattern of
annual growth rings in trees, or to the cateh of
Atlantic salmon, None of these proves out
But sunspots are clearly connected with radio
communications, moagnetie storms, and the
suroras, or northern and southern lghts



Three ways

10 see the sun
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Our Life-gmving Star, the Sun

sunspet cvele back more than 2,000 vears,
Hy =e of the spectroscope, an instrument
which breaks white light into 2 familiar
rianbow spoctrom (pages (26-7), we measure
the magnetiam of sunspots. The magnetic
held strength is enormows—comparahle to
the most intense fields produced in modern
particle nccelerators, such as the Brookhaven
synchrotron. But Brookhoven produces such
a powerful field over only a few thousand
squire feel 'When we consider that the sun-
spot field aften covers an area hig enough 1o
blunket ten earths, we know that a mojor
portion of the energy n the =0
1= bound upin magnetic helds

ar -l“llllﬁllhlt"r-l‘.

Light Yields the Stars” Secrets

As every hizh-=chool sctence student learns,
a mignetic field can be established m the
aboratory by o stéel horseshoe magnet, or by
nn elecirie current fowing in a8 coal of wire
SNow there are certmnfby no solid-steel magnets
il] _--L[I'l_'-ill-l'-'l_—-_ 4% I:|1|:|r F'I'Iil.gr'l-l'tl-iT] Imust Come
currents, carmving
as much as 10 million million amperes
scientists suggest that these huge
currents priginate in the highly convective
gis  surrounding the inner nuclear furnace
The streams of hot gas carry burned nuelear
fuel outward, nnd cooler gases carry fresh
el toward the center. Hecause of the rota-

from remencloigs electric

a8 18 |

o= Feps

EFRETA]

7al

ton of the sun, these crculating streams imay
be twisted mmto whirls which détach like
smoke rings, rising to break through the pho
tosphere and thus to form pairs ol spots

Why are sunspotls relatively cool? Possibly
(1A within a A LR Hows out .|.||.II1H lines of
mienetic force and cools by expansion,

In the 1830°s, the French philosopher Ad-
guste Comte wrote thal man must reconcile
himnzelf to eternal imorance of the compos:-
ton of the stars. How utterly wrong he was!
By analvzing the quality of sunlight arriving
from 93 million miles away, we can tell what
the sun s mude of just as accurately as if a
sample of the star had been brought to our
eitrthly labofatory

Atoms radiate hght wath precise frequen-
cles that uniguely Wentify different elements
—50 T W

it like the tones and overtones that
produce the specific color or guality of 2 mu
sicid postrument. The ear can pick out the
yvarions frequency compenents of instrumen-
tal soundz with much creater discernmienl
than the eve can resolve the light wavesina
color mixture. But one ol the astronomer’s
ey instruments, the optical spectroscope,
dioes what the eve cannot, and permits s to
feodate the different “tunes,” or charpcteristic
requendcies, of every known atom

Perhaps the most remarkable necomplish-
ment of astronomy 15 the spectroscopic

AT Fasi Al EmmaEd NTLE
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Clowing homs of o crescent sun cup an invisthle
moan above the Sahara in 1953 Secandd later the
st disk slipped behind the moon, surrounding
it with the thin, fiery ong of an annulir eclipse

discovery thai all stars are made of the same
atoms we ind on earth

In 1814, Joseph von Fraunhofer, a voung
Bavarian lens designer, stumbled LD 2 It
surprising  phenomenon. He was trving to
isolate pure colors from sunlight. to tést the
refraction—the bending of light riys—by his
telescope lenses. When Fraunhofer looked mt
the rainbow spectrum of sunlight with his
instrument, he noticed many fine dark lines
imterrupting the smooth progression of color
from: red Lo violet (pages 726-7). At first be
blamed his glase for imperfections, but soon
he became convinced that the dark lines were
4 true feature of sunlight

The solar Fraunhofer line spectrum can be
used as a “Angerprint” of the elements in the
sun, Tor each element shows s own combi-
nation of lines. Hydrogen, for example, pro-
duces a stimple spectrum with just a few dark
lines; iron has more than 3,000 By means of

Such nngs occur aboul once in three eclipses, es-
pecially when enrth's path comes closest to the sun
and the moon sswines farthest from carth. In a total
eclipse the moon barely blots out the sun'’s face—an

Fraunhofer lines; about 70 of the 92 elements
naturally occurring on earth have heen iden-
tified in the sun.

Furthermore, the character of the spectral
lines—whether they appear sharp or fuzzy,
dork or only half-shaded, shghtly shifted
toward the red or toward the blue end of
the color spectrum—aoffers the astrophysicist
tremendous amounts of information: He can
deduce temperature, pressure, density, and
composition; the strength of gravity, density
of radiition, electric force, magnetic force,
degree of turbulence, and convective move.
ments inthe region of the sun where the spec-
trum line is produced

The Fraunhofer spectrum teélls us that the
sun consists principally of hvdrogen. Hvdro-
gen aloms wre roughly 10 times as abandant
there gs helium, the next most abundant ele-
ment, and 1,000 times as abundant as carbon,
mitrogen, or axveen, which are =0 common on




afmsiting cosmic comndcidence—anid EXDoEes Lhe

corona (upper rightl. Echipse walchers may suf-
ler eve damage unless they ook through ven
dark Hlm or heavily smokocd glass (nght

carth. Except for the overabundance of hs
drogen and belivm, the chemical composition
of the solar atmmosphere 5 much the same as
that of earth's crust

Like the other close<in planets of the solar
Venus, and Moars—the
il s lost most of 11s hvdrogen and heli-
um. HBut the Jovian planets—lomter, Satum,
Uranus, and Neptune—beciiuse they are coled

svstem—Mercury,

and verv heavy, retain oereat deal of the arig-
maol hvdrogen and hellum and thus more
closely resemible the sun.

aun 5 Expression Constantly Changing

In white hght we see muinly the lower
levels of the photesphere with its granuoles
and sunspots. The Frounhofer lines ordgnate
in the higher portions of the photosphere
where 1t is cooler—the darker the line, the
higher and cooler its regon of ongin,

In 1889, (rearge Ellery Hale, father of the

world's lurgest optical teliscope, the 200-
imcher on Californi’s Palomar Mountaon, in
vented a most useful vardation of the spectro-
senpe called the spectroheliograph. In essence
it 15 a highly selective filter that enables as-
tronomers to narrow down therr view of the
sun to that of 'a singie Iine of the color sper-
trum. 1'hus as the spectroheliograph scans the
fuce of the sun, it sees only one color, such as
the red hine of hvedrogen (pages 71819 o the
violet line of ionized calcrum.

Each line i produced in the'sun at o level
where the temperature 15 just raght. 1 has Che
spectrohelicgraph deeper and
deeper into the sun's atmosphere, photo-
praphing the ontire face of the sun at each
level, And at each laver the face of the sun
takes on o remarkably different complexion,

can probe

anil the expression s constanthy changing,
Hovering near self-lummous
clouds resemble Auif= of wool in white light
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75,000 miles o six eclipses, but beciuse of
clouds orf rain saw only one. A French as-
tronomer, Pierre Janssen, was o intent on
photographing the eclipse of 1870, during
the Frionce-Prussian War, that he risked Ger-
man rifle fire to escape from the siege of Pans
in 4 balloon. Unhappily, when he reached the
eclipse path over the African coast, rain hid
the event.

[n 1842, astronomers in southern Europe
were the first to take careful note of the very
faint, extended outer atmosphere of the sun.
As the moon blocked out the brilliant disk, a
pearly white corona with delicate streamers
aril corved arches stood revealed. Close to
the black edge of the moon, a reddish nng
encircled the sun, piving nse to the name
“chromosphere.” From this ring luminous
redd clouds and strepmers of gas called promi-
nences looped high into the corona.

Each century sees about 237 solar echipses.
Approximately one-fourth are totid, and on
the average two tdal eclipses pocur every
three years. Among other ihstitutions, the
National Geographic Society has been active
in eclipse observations, with nearly a dozen
expeditions since the carly "30%.*

But in spite of the most persistent efforts,
more than a century of eclipse studies has
given us less than a hundred minotes’ worth
of abservation! We still know relativelv little

abioul the true structure of the chromosphere
and coronn

Tempermture Rises in Solar Atmosphero

Presumably the temperasture of the sun's
ntmosphere should get progressively cooler
the farther one measures oul from the sun's
surface. Recall that the temperature deep in
the thermonuclear furnace s about 16 mil-
hion degrees, and drops steadily to about 5,700
degrees at the surfare. In the solar atmnos-
phere we would expect even cooler gns

But the spectrum of the chromosphere and
vorona reveals a very interesting paradox:
The temperature there begins 1o rise again,
shooting up to above 100,000 degrees in less
than 10,000 miles, and eventually chimbing to
severd million degrees

How can the chromosphere and corona de-
rive their high temperatures through a much
coaler photosphere?

Astrophysicists believe that the seething,
bubbling granules Al the sun’s surface break
like ‘ocean waves and create o tremendous
rumbling roar of sound. As these waves of

"wew “75 Years Exploning Eanth, Sea, and Skv” by
Melvin M Puyne, GEOGRAMHIC, January, 1963

30

sound rush upward into more rirehed gas,
they accelerate until supersonic shocks ocour,

which heal the gas to its high temperatures,

Pictures of the rnmm of the san show a foun-
twinlike structure. Thousands of tongues of
gas. called spicules, spring as jets above the
bursting granules. They surge up from the
base of the chromosphere and fall back again
in five to ten mmutes, rising with speeds of 10
to 15 miles a second o heights as great ns
6,000 miles. Some of the spicules seem o
vanish into the corona

Al mny instant as many as 100,000 spicules
cover the face of the sun, and for this reason
the chromosphere has been called “the spray
of the photosphere.”

Streamers Leap Thousands of Miles

With the coronagraph telescope, which ar-
tificially eclipses the sun's disk, we can see
huge streamers of bright gas often looping as
high #: a hundred thousand miles into the
corona, and dipping back to the photosphere
as much as hall a million miles away. These
prominences, when photographed in time-
lapre motion plotures, show continuous
changes in their over-all shapes and compli-
cuted internal streaming.

Prominences usually appear to spring from
sunspot groups. Their arched structure indi-
ciutes strong magnetic felds—just as iron
filings form curved lines on a sheéet of paper
when a magnet is placed under them. Where
Lhe  sireamers are anchored to the photo-
sphere, violent convection twists and shifts
the lings aboul, canusing the arches to react in
spectacular whipping, streaming; and erup-
tive patterns high Into the coronn

The corona is nol & static atmosphere that
blankets the sun the way our own atmosphere
hugs the earth. Because the corona is so hot,
it continually expands into space—relatively
clowly at first, perhaps a thousand feet per
spcond Butl the nsing coronal gas accelerates
rapidly, because there is glmost no interplane-
lmry gas pressure to resist the expansion. Ulo-
mately it may reach 300 miles per second.
This “solar wind" of hydrogen steadilyv blows
out through space and races toward the earth
and other planets

The wind that reaches enrth today left the
solar surface about 10 davs ago, Actually jit
never peneétrates the atmosphere since it is
deflected by earth's magnetic shield, which
bulges out thousandsof miles from thesurface.

How far does the wind reach? We aré not
sure, but calculating from its speed and
strength, It must travel at least to Neplune,



M1 times farther than earth from the sun,
and possibly o Pluto, 40 times farther
than earth,

Modern eclipse expeditions took ona
new look in 1958, when scientisi< first
attempted to use rocket astronomy to
determine which lavers of the solpr
atmosphere emil X-ravs and ultraviolet
The expedition was a joint venture of
ground-bated astronomers, under the
leadership of Dr, John W, Evans of the
sacrpmiento Peak Observatory in New
Mexico, and a tenm of rocket specialists
from the U, 5, Naval Research Labora-
torv, under my diréction

The eclipse began at sunrise on the
equator near New Gonea and raced
across the Pacific Ocoean for about 8, 50K
miles to the coast of Chile near Val-
pariiso, where it left the earth ab sunsel
In ite lopg path—never more than 150
miles wide—the eclipee missed all the
lurge South Pacific wilands, and could
e observed on land from only o few
corild atalls.

Rocket Barrage Tukes Solur Pulse

The astronomers chose the ntoll Puka
Puka in the Danger lslands—uahout
2300 miles south of Honolulu—on
which to 2et up thetr spectrographs. To
suppoit the mdket part of the expweds-
tion, the Xavy pravided a floating hotel,
machine shop, and labdratory—a land-
g ship called the Poini Defance.

Our six solid-fuel rockets; 1,3500-
pound combinations of Nike-hooster
tirst stiges and Asp second stages, pueint-
e like arrows from the deck. The Asp
second stages would enter the eclipse
shadow about 100 miles up. reach a
peak of 150 miles. and splash into the
s 60 males astern about six mindtes
after firing.

Echpse day dawned grav and over
vast where the Point Defiance lay to, 30
miles off Puka Puka At 538 we fred
the first rocket, 10 minutes before totali-
tv. Two more were fired during the birief
interval of totality. Sixteen minutes
later No. 4 flashed Into the sky. Rocket
N0, 5 balked. but the sixth rocket took
off almost on schedule.

When the smoke had cleared. our
thoughts shifted o our colleagues on
Puka Puka The sad story that we picked
up shortly after on the rodio told of rain
and clouds that completely ruined ther
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Birth and death

of the solar system

SE'E'E}.TEE.I"-"H!—EE.HTI.[H? MAN found If easy th vis-
ualize the end of the world in flames from a passing
comet, &2 shown in the engmving above. Today's scien-
tists foresee 4 much different finale, as shown in Davis
Meltzer's composite painting on the next two pages. Per-
haps five billion vears hence, they suggest, the sun will
exhmust its hydrogen fuel and flare into a “red moam™
gtar that will engulf the nearer planets.

The painting shows five stages in the life cycle of the
solar system. Some five hillion vears ago, a dark super-
clovd of cosmic dust and gas, including debris of & giant
exploded star, roiled ke a turbulent thunderhead in the
Milky Way (top).

Crravity contracted the cloud; contraction accelerated
its rotary motion. It fattened like o fried ege (stage J) As
contradtion continued and the protostar grew hotter,
hydrogen atoms eollided with increasing violence. They
began to fuse, and the sun's thermonuclesr fumace was
ignited. Meanwhile, fringes of the cloud disk condensed
inta blobs of dudt and gas—the planets ($tage 35

The planets cooled. the sun’s heat balanced Its gravity
to halt contraction; and the solar system began to spin
sedlately as we know it today (stage 41 Finally, billlons of
vears in the future (foreground), the solar reactor will
devour its remaining hvdrogen and swell into the red
piant that swallows up and vaporizes earth
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As the reaction zone moves closer to the surface of
the sun, the tremendous nuclear heat at its core will
also move oulward, forcing Lthe sun to expand, and the
total amount of radiated heat and light will increase.
The sun will then become a giant red star like Antares:
It will blow up to a monstrous ball of extremely rare-
fied, red-hot gas large enough to engull Mercury,
Venus, the earth, and Mars, the four nearest planets
(pages 7.37-39).

When will the sun reach this stage? We have no
cause for immediate concern—it may lake another
five billion vears!

Sun Will Turn From Giant to Dwarf

Finallv, when all its hvdrogen has been converted
to helium, the sun will cool and shrink, ultimately
becoming a white dwarf no bigger than the earth but
weighing several tons per cubic inch.

Not all stars reach this peaceful demise. Stars much
more massive than the sun end their evolution in a
catastrophic explosion which fills vast regions of space
with debris. Eventually this matenal recondenses into
new stars. Our sun is such a second-generation star,
and man on earth is made of secondhand atoms left

over from a star that exploded before the sun was born.
We know this because the sun confains an excess

of heavy elements, such as iron, that could not have
been produced by the simple nuclear burning of hydro-
gen, the primeval material of the universe.

Meanwhile, the sun is our bridge 1o the stars. It is
the only star whose surface and atmosphere we can
study in fine detail, and it typifies the great majority
of stars in the Milkv Wav. In its spectacular flare out-
bursts, we can observe the interaction of hol gases,
intense magnetic fields, and shock waves under con-
ditions man cannot simulate in his laboratories,

But we stand today on the threshold of exciting new
knowledge. Rockets and satellites will probe ever
deeper toward the zones of intense solar activity. With
such magnificent new tools to observe the sun, the
coming vears should bring a revolution in our under-
standing of earth's bright and awesome companion
in the heavens—and the myriad greater and lesser
stars bevond ' THE END

FACE SQUEEZED by the bending of light
rays in the thicker atmosphere near the
horizon, a setting sun glows red and yellowe.
Scattering by air molecules filters out

ather hues. Kitt Peak National Obsercatory
captured this image with ils solar telescope.
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IGH ON THE SLOPES of 8,271-1001

Hualalas, third loitiest mountain on

the island of Hawain, our jeep rocketed
alone like a bucking bronco. The grassy
boulder-strewn track was barely visible among
the bushes and low trees. We had crossed the ~
cinder-and-ash cone of the dormant volcano S
and were dipping down toward the 5,000-foot aVIHg

addle that hes between Hualalay and huee

Mauna Loa and Mauna kea, both towering

more than 13.000 feet. t e e I le
1
i

The January sun shone warmly as we

jounced past a fine stand of native gray- - -
trunked koa trees. Suddenly Dave Woodside 0 [' S
pointed. and at the same second we heard

the thin uck-uck calls. Five nene (nav-nay,

as-the Hawalians pronounce it) came flving R
strafeht toward us from the koa erove We areSt
clattered to a stop and scrambled out The
geese flew easily and gently over our heads,
20 feet up, then landed on a nearby hillside Goose
Three of them crowded together on a single
boulder, as 11 to get 4 better look at us

David H. Woodside, head of the Wildhife
Hranch, State Divaston of Fish and GGame in
Honeluly, has seen more of the world's rarest
goose 10 1ts hmited wild babitat than any Platograplon by
other ohserver. For 12 vears he has climbed JERRY CHONG
he lava fields of Hawail and Maui, the onl
two 1siands where the nene has ever occurred
in nature, seekinge traces of this once-vanishing

By & DILLON RIFPLEY, PhiL).

Scuretury, Smithsooian [nsmlution

CURIOUS AND ALERT, nene geese af Hawwaii perch
ataop fageed lava. Slaughtered for food, the
spatecies neared extinedion half a cenbury daza. Note
a joint British-American effort is restocking the

wilel habital wilh birds raised o caplivity,
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species, Lhive bad come with my wife Mary and mu
Lo ahow s some of the new wild Sock
What a thrill for us to see our first free-Aving wild
ne,-for we are among the handful ol e e whi
have repredd Lhese pees |.-|li"._ in ||:i|_: I,:||_;:| o=l
irom the brink of extinction
[n thi Wi possibly fewer than a dozen wild
birds remained from flocks that 150 vears apo wern
eatimaled ot 25,0000 MNow international salvage oper
nHons have wreds=ed the world population Lo
Fmore, mnd the nene i Uh INSMIITE =t cXam| lee i3l
A rare bird whose wild population has been replen
hed through release of stock reared in captivit
L5 W "||.:..'_|'.'. Ve LIe MOCK-SITeEWwW N Erass. we
triedd o et whether the lards had ecdoed lee bands
Woere these peese that hod beéen released fron
LIty o el to the tiny wild flock, or were they wild?
'hey gllowed a close approach (right), for nene on
tame, whether hatched 1in the wild or 10 LTy
[”'Il |I:I'|- stow] veery =il IR W CaLITEE &0 THAT Wi
heared the low conversationd moan they use on the
pround. It i o irdnygeE. I..-_il_i_ calinel which Sperrms 1
ortent them to exch other. Finally they took wing
again, carcling and making their sheill calls, a tho
ner veérston of the orv of the Canada poose
Betore they lew, we observed the colored plast
hands< an the legs, which serve ns i
the indivacdhuad and the vear in which it wiis seleased
I

.-I..ll_' Dianis 1l e I-ll o WK I DIrcs o
1"'!-1'1”.' "'u"'nl.T E.'l.'i.'l'l-ll' [H!.Illl!t'.

e nene (Srante sardvicensis) is the oddest
eprsee. LM her true geese live in the northern ten et
fone nnd sulyareti tHe NN . ||i.i-_~| |:|_.'.1 LE]
Lontinental geese migrate—nene do nol Cther geess
IZ—- water—aene dwell on dry lava beds

I'-.I'.l. terners arrived, they noted that the sees
were not greathy prized by Hawaiinnse The dull
umies Were ho ornment t chieltains cloak< The
were hunted (or food. however, of made into. pols

| &Y |=.|!=.|.'.I Ol LIe fene S08im= 1o 0ave been local.




Airborme skein of nene (pronounced o
r L brmitha || (e £ t il i~

tinel Ir_l"."!.'-' L e Pl A i Moot s I._.

from  wanderinig

tranilese]l o the 1slanicl’'s swiosticar

he author 5 Dnllon Kinle

¢ Stfthaonian Institutioh in Washidetan
BN reears mnene ot s Coennectient Bame i
nelp restock the Howninian flocks Here L
Eiplev | =feC s 1 a1l Bird he caueght th 0
patch of shrub-roversd liova 6,000 feet high

Remarkably tame, nen [ AT L Ao
iy Lo apdimmaich willingy @ cozin e
mintimh for eavesdrappinge on their Tow, «
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Helpirom Britain: o 195,

=limiliricloe

e Woildfowd Trest m

Lalircesier=hire o] nene

i Enpgland watl

Hawa, Ten vears [pter, the firsd of 95

heEan o n
baens femodes and o gnidder [ rom
iT=pirene
el |

At Honolulu International
Hareds mibile lettuce, Lader hiack the
Mt cindery Haleakala for eventual
release 0 the wild (pape 7501

Felurr horme
I|.|:|||.|I ihe el
VO s el

RO e sbL FElsS

Woprst -

erners first thoueht of these geese a8 mMigrants

near avie Bows on Hawao aned Maw

from <ome northern tundra, s e the feese
of Buriope and North Amenca Not until th
jte 1%h century were Lhe geese found - nest
ing, making 1t clear that they were perma

nent residents ITIeh i, Phdffet ¢34 )

Ever since | first sel eves oh o nene in 1934,
i1 .||._1- |||_'l_ i one af my favorile watertow| i Lt
Hawanan goosi

two feet hivh, and measyres

cbands rather erect, a good
|hll||| Twiy et
frams Dbl G0 el wWith 5 Winesman of ab fdst
four feet. It s n e
oy Lhe Cienacln gowss
L= T [T

v longer legs; feet with much-reduciedd

'.|_'. l]'_-f'l.ul S TES *l-!.-|!|.'|!
Bul #t cdiffers in i2 ruffle

Umage pattern

[eathereod neck.

Oond
Ls wouce, anc, of course, its
cppecialized enviromment and lack of
mieratory hihit

Huow did the Hawaiinn coose evolve? Som
hiologists puess thot o mammal or bird mas
need 00,000 vearsof solation 1o develop as
n dhistinet species. Hawnii 15 at least a million
vicars aldd, and Mau s even older: bhoth have

wihs (page 7320

sl
1 i
Mgy

mlwave beden voleanice, So an oceastonal niorth
o continpenial eoose o sEras L annedn or i

witll hove fTound itsell

hrant cousin, mseht




savine the Nene, Waorld's

il home on the tundra-iike uplands of the
lava fows
might have arrived on Hawail and, througl

A padlr or gagpele Oof such gees
winge injury or similar accident, settied down
ta brienk the sthver cord tvinz them to the nee
ol migratory halit, Isolation and Bty thou
sand genertions would do the rest

Fhe hist Ty al the nene sinece Western sel

".r_-n_-l| I S8l O | |I|-_". lf:l-_'l..|r1I|'

soueht as o table

tlement has
lehcacy o relteve the ted
um of salt pork, fish, and the tuberous 15land
veeetiables MNene are delictons, but thetr tame

ness hardly qualifies them as game bireds

Species Near Extinction by 15911

[housands of the birds were slnughtered
nnd =alted down in barrels to provision whal
ing ships also fed the

forty-niners during California gold-rush days,

Legend holels that e

the chipper-ship trade wits so highly developed
that lavndry from Califormin was broughl to
Hawan to be wnshed, Alone with the clean
launddry, the ships ook potatoes, trult, pork,
hickens, and nene back to the mainlandd

By 19002 naturalists were alpeady

i sl ‘.|'.|_'

ey L

II'_"|'|II||':|II |||_|I'|Iil|5_" SEOS0ON 0N

which mllowed each hunter six bicds a

e ERRT

marest Groose

211 wis the season ¢losed. byl

:""-:-l'lll'

45 ot ull

the ¢dnmage hacd already been dons
Hiacks .-|rIrIrI'._I|_'||_ L |]1.'.'iI|||-|,
n old-ttmer of Hiloon FHawa

ST PITHRDN | [y Ee

[ erbier «
1510, had im his yvouth seén
deeins of flvine seese in the rugred lava up-
linds. He wondered: Could they be hroughi
back? In 1918 he acceepted a PRE o e i3
n friend. Shipman had a coastad
country place near Hilo, at Keaau. Why no
weep the peese there!

In spits
Hedelings

fered him b

sheh ate 5 few

of  IminETsses

shipman's  palr multiplied  and

I|II i ll'-

J|:||I_|_||-_'||,'||_ _"|.J|||I,}||_: | :r.I OF two came his

a few vears later, und by 1927 he had n small

Lk " I'he SLILLE T F e wild nene Was mow s

deplorable that the Termtorind Uomuimission
ers of Agriculture and Forestry asked Ship-
manh o Zive 4 lew palrs i '|.|' new 1'-JIII--..I|II..
Game Farm on the ishand of Oabuo

Thi

| ErTILOrL

i farm managged to rear 21 nene
lerisintors

fMends vied for the [T Hegee af obtarmimge for

unil their rancher

home islands some of Hawmi's ow

Pairs were shipped off to such islands
s Koum, Lanat. and Maolokat—arhere the
had pever occurred 1 nalure. NG one

their
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freedd on the secluded, rain-drenched eastern
rim of Flofeakals, on Moo Islamd, where
tracke winds form cloud nvers at the crater’s
el Here the nete, siate bird of Hawail,
grows plump on grasses, herbs, and berne:

=1 i

7 T TTTLE N
- Kauai | ]
'l | d |I
F .'.'-"'III-.I ﬂEh-LI' Ilr J f
MNP T t _|'| =
p: . a1 3
o oF .., g
b L = e Molakal o

Huonadul i
$i

i o e May) &
v Lanai'gh EMLARGED
Kahoolawe=2 1| AT RIGHT

Wt e Hawary
Rt = 2,

EMNLARGED
T RIGHT

apparently bothered to study the ecology ol
this strange bird, and the attempted distribu
LOn wiis nol i success

When we called on Mr. Shipman last Janu-
ary in Hilo, he cecalled the fadlure

1 was dhstressed when they wisted those
wonderful birds, but we still have others” he
zd, “Come up and see mine before vou leave
and. The marvelous nene is coming
back. That’s what matters!”

thie §s

Sesmie Ses Wave Drowns Bure Flock

I the 19308 reports ol wild nene on U
Eland of Hownil were few, and the Maui
population was judeed extinct. Twice during
this time foll-grown birds few pway from Mr
Shipman's estate af Keasu, hrst eight and
then five, He has often speculated that come

of the siehitings on the mgeed slope2 of Mauna
L.oa 40 miles to the southwest may have been
his ¢scapees. From then on, saghtings of wild
BENe Were extremely rare

Chn April 1, 1946, 8 tsunam, or great wiave,
struck Keaau, and most of Mr. Shipmian's
nene were drownid. OF 43 in his flock, only
11 survived. These be moved to Ainahoy, an
upland ranch not far from Kinuea Crater
Here his flock flourishes todoy. And here we
found him surmunded by hits Lamous nend
16, Including one on 4 nes

Mr. Shipman's mountain ranch house sits
i o forest hall an hoar's drive from the Yol-
cang House Hotel
kilauea he on o vost unstable volcanic it
and craters with sheer walls as ngh as a thouw-
sand feet pock the jungle Some have been
mactive since prehistonc times; others, such
as Kilnwea Ik and Kilauea, have erupted in
recent venrs ’

The castern slopes of

"MeaTionar GEoauardie reposted on “Foubtmin o
Firy in Hawaid™ in the March, 1904, is=sue



Rugged island habitat: Onky on two ol the
Hawatian Islands has the nene ever lived in
the wilel, Im 1957 conseryvationists tound and
Degran protection of the principal breeding
vroand on Hawadl. Here most of the tsland’s
20 peese nest from October through March:
ickden In Efghkas, swaths of meadow scit
Whin

famalies move o nearos

tered through crumbling lava beds
Hedehines can fiv,
et iing Erounise I'he netiie :ll'l.".i.l.lll"“ CR A
judeed extinet on Maui 1 the 19300 More
than 120 peese raited in captivity have ime
magrated stnoe 1962 (o Maui’s Haleakaln MNa
tional Park, but the elusive hirds have vetto
L owlav about 4410

reveid nesting sites there

pene oam the twao lslands, where 150 years

wey the shril] eres of 35,000 filled the sKies

Uuakes and guivers still shake the earth
one oecurred carly this vear—bul i the 14rest
of Ainnhou the only ound 1< the dop of ram
drops off the trees, the soughing of wihd in
and sparts of unkimg
notes from Little dartimg Hawaiinn birds: the
imakin
the vermthon-and-black ihwi

(e Pwisted] beeanc hies,

ITECT the raspboerry apapane, ani
Ane, of course,
at Mr. Shipman’s the rarest sound of all: the
under-the-breath, strangely conversational
moaan of the nend

After seemng our first five nene on Hualndn,
LT WA
Here on an open, desertlike plotenu of red
lava cinders, we saw an ancent shoone, A
armi Heiow, o tumbled wall of rocks and boul
ders. We had stopped to exouomine the massive
structure when Mary gasped, “Look! There

are- soms 1'||."i|1|"”

W :lll.:lﬂ:l!'.'ll_‘l down to the sadile

Breedings in Wild Lift Hopes

sure enough, a paur of nene, the tall gandet
i the lend, wolked around the pukiowe bush
(Stvphelin tameiometae ) with its white, pink,
and red berries. The pair climbed over the
boulders, scrambling up o a grenter height
perhap W get o better ook Al as (page 744).
Wi stilked them (or nenrly o hundred vards
before they took wing With great satisfe-
tion we saw that these were bards without
ler bands—wild-bred nene on part of the
ancestral range’

To Dave Woodside, Mary, and me, this
wild-bred pair was a moving symbol of the
success of g program that had absorbed us
and other champions of the nene {or almost

twre ddeciides

In a 1946 visit (o Honolulu, 1 bhad metl Mr
Calin G, Lennox, President of the Territoria
Board ol Commissioners of Agmncullure anod
.E'-I'rlf:"!r:-.'_ and Mr. Vernon E. Brock, Director

ERATER PO
Hileakals )
O retoordd

Rt Hill joc 2/

A i S asaiar v
" #.-. 4y |

FoTe = I

THE SADDLE REGION . HAWAII

No man has done more 1o save the non
thun rancher Herbert . Shipmian, who D
prese in 1918 at his

Hiln, Hpwan

gin radsing the
country home, Reanil neo
hosigh & selsmic seqa wave i 1930 drowned
sl of hig nene, Mr. Shipman saved 11,

enough o replynish his flock



thie Heowrd Lvvision of Fizh and Gami M the Wildiow] Trust in Encland. sent hils

i1l

Mir. Lennox and vie Hrock were Keen (o redar - curator, John Yealland, now curator of birds
e AEdIn and 5 project was puthorizen iE e London Soo, Lo spend a season at Poha
| § :'I DECh Teanneg  w |= | |'.||'rr|'|'l'||'| 0On LRI I-: |_]||' | _|_!||| L |l|| [N g | | File :ljl'l TaT Mearnge

property in Copnecticul since 1931 anel Wi vorne brrds. T hat winter two soslings were

|

eamer (o participate. By 1947 Mre. Lennox aned  hatched aned redreed there
Mr. Shipmaon sent twao ol his preciots birds

[ were writing dbout the possibhility of ship
land L

Tl presumably a pamr—back to En
the Trust with Mr. Yeallon | e Todlowing

Y. LEH '|Ir_' constermation ol |_| hath e

g
B

PIAE Nene coes 00 Lo

LI, N, and Brtain Join In
Instead, plans continued o develop for a4 procecded o it down and midke nests!

T ITLED i.l._ll_'.'l_'l-'| {il I‘:I_|'.'..._-i' I'I L |.|||| 14 1l| IO _'I;_|||||| LRI "|.|._|_|| (i ]':I_'lu'l"l

| Q5 ;lll"'_i =5 ||||'- ProEram Wi uIl! Fii

Civilinn Conservation Corps camp ot Poha- Tali M KL
| he sander, called

kalow in the saddle aren was thaken over a fne siart (page 748

Veain four ol M ripman Mrds were kamehnmehn after the most {omous of Hao

availible, as were two others, one from the valiin Kings, mdted with both reese;

Honoluly oo and the second g wild laed Mine YOoume weres reared

guprht by o hunter’s dog Production s continued <tendilv in Eno
wow the nene goose affair becarne truly and éver since, and 195 descendants of th

Fhe UMsESCO-spopnsored] Lo- original three haove been dostrnibuted 1o notec

Protection of Na game breeders in Denmark, England, France
the Setherands, Switeeriand, West HDermans
ahidd the United States

I . e | F
als ||_-I| i B nrl s{ocE  erouern L

IinterAallanm
TETHRAITOT O | on T !|;r
tare 1o 1949 placed the nene o a b=t of the
threatened hird species of the waorld

| b, iy 198 Peler seott, Honorgary Director £

Priceless elutch of nene eges reguires freguent
irrning by the mother, who nodees them witl

Wil Incubation takes 28 i Al da

""-.l‘EIt' Foaest 10 pvirms CREER T LIBEEY A RTRRY EETN A
o III 'l LI L1 III II__'_. ] Ii i |'!.:'.I |

W el I |!:|| eliedt: nonaruati bt baat

Yot hene toke to Lhe garan ko | wepl

1= eNdhangered by predalors, poscimng, and i

JiNg Rab s Nalill iFThad{dv i




send o piir part way home—back acrosz the
Atlantic o our own [arm in Litchfield, Con-
necticut. From this bepinning we have so far
reired 23 nene, the only breeding stock on the
Morth Amencan mainband

25 Wild GCeeese Spark Revival

Mennwhile, the plight of the wild birds was
still of great concern, While I wus visiting
Pohnkulon in 1054, Dave Woodside told me,
“You know, it's been 12 vears since any real
flock of nene ha: been sochted.”

W shook our heads, worrving. *If the wild
flock 15 keally gone, 1 don't know that the cap-
tive peanng program can work,” Duve said

In July, 1955, Dave dispelled his own doubt
wnid dismav. He sishted 28 hireds 0o single
Aock and spent 17 rapt hours observing them
If there could be an unkpnown Aock ol thi
size, the nene mght indeed survive

he news encouraged imterest i the birds
An unofhcial nene committee was formed in
Honolaly, and eforts
mnch owners of the “Big Island,

wiere maide to inleresd
as the 1=

Fuzzy gosling, etght davs old, merits tender care of hreeder Al Fat Lee
Polickuloa staton. Il present programs continue [or ten

Liavision of Figh aod Caatie's

mere

o~
2

yvears, conscrvalionists believe the world nene ;.-.ruulnrn-n will rise to i safe

I3

y

L] of Hawsab ks o
for a riene park. Lewslition for a restoration
surviey wits miroduced. In 1958 the U S
Boreau of Sport Fishenes and ‘Wildhte ap
proved a Federal griont (or a five-vear project
Antd the nene was officially destgnated the
temitonal—now the state—Hhird of Hawali

The previous vear Prof. Willlam H. Elder,
working with Dave Woodside and Ab Fat Leée
(below), present caretaker of nene at Poha-
kuloa, had discovered the long-sought prn-
cipadd nesting ground. They also (owgnd that a
big flock—now perhaps well over 50— leaves
the nesting area to loaf from June to earls
september in Che sadclle Detween Mauna Loa
and Mauna kea, gt tiimes flving over Route
20 where it winds up from Hila This sum-
mering. ared corresponds o 3 nonbreeding
L’IL'l"'-:I.'.

AN setting astcle land

winlerng range lor migrators

['he nesting season mav run from October
through Mprche Pair by poir, the nene re
turn to the higher slopes to seck out individual
ancestral patches of meadow, called & pusas,
ishandds in the deserts of Liva,

Al Ehie =1a1
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gl o
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After February, danger surrounds the nene
until late May. This i the Rightle<s period for
the voung. and the molting time {or the adults
But the little kipukas are nhout the safest
place the getse can go. There is plenty of food:
grasses, succulent herbs, and varioos berries
Here predators are seldom found—the mon-
goose, wild dog and eat, and the wild pig The
rare Hawatian hawk occurs, but it is a'van-
ishing native species and hacdly a menace

Last January we spent asunny day clamber-
ing over some of the most jageed terrain this
side of the moon. High on Mauna Loa, above
6,000 feet, liee a long eastward-stretching
ridige of a4, tortured, frinble brown lava that
looks like mant shredded wheat, Owver this we
Lilliputians strugzled, one foot at a time, fear-
ful of dashing ourselvesinto ncrevice at every
step.  Boulders disintegrated, faked off, or
turnéd underfoot. Here and there, hall o mile
or more apart, were kipukas around which
the lava had flowed. leaving these smoother.
older, shrub-covered lava patches intact as
possthile nene feeding and nesting sites.

On the wildest, bleakest stretches we found
ten more nene, including a female with a
featherless brood patch—a sign of recent
nesting. Because this is the most secure home
af the nene, the state o far has released more
than 170 hirds here to join their wild kin, now
prabably numbering more than 50

To Nene Haven on a Mule

Leaving the Big Island, Mary and 1 flew
over to nearby Mauwl, The island has only
about 20 square miles of nene habitat in ane
around the erater of 10.000-foof dormant
Haleaknln, compared to the 600 square miles
of such habitat on Hawan. Maui was a known
former home of nene, and it was here that
four combined relesses of English, Hawaiman,
and my own Connecticut-reared geese were
muade in 1962, 1063, 1964, and 1963,

Ninety-three: hirds came from the Wild-
fowl Trust, 26 from the Howniian neng proj-
vet, amd | sent seven. As many as 40 have
since been seen in the crater brea al one time.

The release area on Maul is deep in Ha-
leakala ératee, 1,800 feet below the irregular
rim. We rode down the steep tral on mules
and horses with Jimmy Lindsay of the Na-
tionil Park Service in the lemd; then came
photographer Jerry Chong, Mary and 1, and
Joe Medeiros, state wildlife biologist on Mo,
As we wound down the trail, hardly daring to
ok 1,800 [eet down. Joe was singing "Hello,

Dolly!™ into the wind, wisps of cloud swept
up over the crater lip, and my mule kept stop-
png to kick me in a perdfunctory, protesting
manner on my left foot

“Mary,” 1 smd, “this looks like the worst
wildl gopse chase we've ever been on”

Five hours later we resched the farthest
carner of the crater, bevond the bare slopes of
reddish-brown ash and cinders. Here grew a
cluster of old trees: olia (Metrosideros col-
fima) with their beautiful fuzev red flowers,
and kolea (Suttonia lesserifanal), 8 dye tree
used by the Hawaiians to color tapa cloth
The place iz called Puliku and has a eabin

for visitors to the national park
War Against Extinction Appenrs Won

In an adjncent lush meadow of grass and
gosmore, a favorite nene food which lodks hike
dandelion, we saw the fenced-in release pen
where nene are placed to feed and grow ac-
customed to their surroundings. Later they
replace their plucked flight feathers and fiv
off intn the vast reaches of the mountain—o
hreed and nest, we hope

The four releases have all bren made in
midsummer, so thiat by (tober most of the
birds are muaking short exploratory flights
trom the one-ucre pen. Each year crated birds
have been brought in by pack animals or on
the backs of park naturalists, rangers, fish
and game men, or Bov Scoats [pages 748-9).

U July 30, 1963, and again on July 18,
14, when the weary party bad finally strag-
ghed across the miles of crater to verdant Pa-
liku, there on the boulders, peering at the new
arrivals, were nene of the vear belore. They,
too. had just arrived, how and by whot al-
chemy no one Xnew. In all, 9 were sighted in
1963 and 13 in 1064,

Fach yeur it has been this way. Old nene
armive to greet the new, to perch on the bhoul-
ders, finally to fly into the pens to peck the
newicomers gently and gabble before settling
down on the lush grass. Four were on hand to
welcome this vear's party last August 9,

Thanks to the dedication of a few men, no-
tably Herbert Shipman, Peter Scott, and Ha-
wiil's conservation officials, there are today
more than 500 nene in the world. Fifteen vears
ago there were fewer than 50. It is:no small
triumph to pull a species back from the brink,
tosave the habitat, and then to bireed the num-
bers to replenish that habital In such achieve-
ments, man turms the tables on the relentless
torces which he himself 3o often hasunleashed.
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THE SECRETARY, MNATIONAL GEOORAPHIC SOCIETY

WASHINOTOMN, DT I0IE Eify; BYATE, BIF COOE
serg giff carg Bigred’

MY NAME:
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allCECES AN EEE
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CITY,; ST &TE,; FFr™ =080 =T sTATE: ITh SEE

- Total remiffance enciosed 5 Seend /M cdrdf BioHed.




L More than an elegant new car,
it’s a luxurious new series:

7 iu""“ff'l_P] C| .I'.,'Ir III|_|“_‘||_‘ —[:'-j four models in all. The Caprice Customs,
i) | I 1 III| [ i) U Nl L
L' L \YJ _[ - i L UL ._|‘L | made by Chevrolet.




Cloupe, saedan and Warons now

vierywhere vou turn. Rich fabrics. SBappl

Dean-twist carpeting underfoot. T

hand -rabbésd walnut
|_'.|" ‘_E|| L LI

SO won | sed on sy

W Stratos bucEet

arder. Wagons—two-se i} uive the CHEVAOLET




Fared
Hpranpe
A5%mm 1.2 lena

This *100 lens

comes complete
with a few free
components.

Like:

Full range CdS elpctric eye inside lens
| -

mount = ""Mo Go"" feature to oréevent

SHOOTNE i insufticient ekt « Expand

ing/contracting: frame viewfinder to

autaormatically show exactly what vou 2Ly
aon the fikm « E"'I““.'-.- cherk hutton = Buiit
nsest-timer = M oand X 1lash synch at gl

speeds to LS00 » Short stroke film ad

wance » Collapsible accegsomy [ens hood

We call the whole package

Konica Auto-S2

ASmm Ranpefinder Camern ( under$104)

This is what we mean by “‘the lens alone
E IS wortn the price”. S5ee your dealer today! j

ey RONICA CAMERA CORPORATION =
i i i & il n, M &1L ER

f9r
w - u mE] ral ] [y o ML

Tha Scandinuvins-siyled Lunnherg 21 * Color TV
Fas Autornatic Coloe Pusifsir, gfe—aal Vi
fims tuning

Thia Eadly Ametlcan Glawcesrar 31 ¥ Color T
with powertal 25 -voll chesnin
w0 77 crell EpedEay

Maw 257" Colar Tv=1ha Erainch Provingiil
Yincahfhion—wilh the Snace Ago roliasildy o8
ACA Bolid Coppar Chrowilts

-_.-"'-_-"-\.
i L | ,i I -
|, l i i ] The Most Trusted Name in Electronics



America’s most successful space programs have it;
RCA Victor Color TV has it:

The solid kind. I =

. i
It's hreathiakme. New [

people who understand how [t works watch i A word about cabinet styles. Soe Spanish, Early
awe. wwith |Ii'. sLire Ametican, Contemporary, Scandinavitan, French o

If thase glorious coloms don't convince you, wa Italian Provincial—and more. All are haithiul adapta-
 minute. There are two important things vou can'’t tons, rich in fne fomiture detail, glowing with the
soo behind that beaatiful colo picitre e [ beauty of magnifivent woods and costly

B ¥ I .
One is rellnbilitv<the relinbility of ROUA Salic VT
Le |

v Victor Color TN VEn proved in the most homes will work hest in yvours?

PRI [ Larenils |.|.l .'.__; E ¥ iy | I ] |_.-_i.'.-; e | 1Thi { -l FEHSIHLE. are I.' || £ b I.Illlr-'||"_' At I.': _'Il,
viring in ayer 200 passible trouble spois. They won' Victor Color TV Brst? You'll see why more people

Won't short-cirewit, Won't oo h owty RCA Victor Color TV than anv other kind

Fheyvee sedied. Ancl circuits used in some of NASA's Shotldn t votsr! L LE)
rijost sucoessiul space progrons are solid too! . | il b

What efse s behind thot great color picture? Expe-
| i

; nng B E Mk
rrenee. BUA Victor has more expertence in Color T = . - - - .

than muny munufacturers have in making black-and- ( 1' { ) I }
white sets, Stands to reason. doesn't it that the one £ _J : L _‘



_ Bell & Howell
would like to tell yOou about a great new

achievement from its biggest com petitor.

T,

g e WL i s
i Hie | o Ieis "
B VLY HFlel {
g SR Mo |
of dnm? YWe thooeaht o0
hen Kodok Frst described it to U
D Ol 65 G TRRRTY T
vrr Dieen peartactinog the file
i v oo ning
8 B H vy gal |
reody. a e
D

wd. Initeod, we odded g
owsrag raam. And a pew kind
ol eleckric eve tho! ats Al Fralies
NiCTumeY Sgein m .'||."' Feg oy '|:||'.1
And o highly sophisticatesd lens systom
And o lew slectronle salsguards
that moke the Ball & Howell Supar B
about os foalproof as o
mordles Crasmero i likaly 1 mey
Sure that kind ol Qe --
Insfrumont is ‘-_'-:_-'_'.:'!Z" o ture ol
than an artdinary comot 3. At veis
learned one thing o long fima aaa
the harder we make thirgs (o
OUrsa|ves, fhe easiar it 5 F-:' Yo,
Mow reody, Smilel

—

=

Bell &Howell _.

I'_'_:i:JIi ﬁl‘l.T-I.:-ll'ﬂ..I = [ | II:|"'!'-| |'_ B i I'!!|"|'|'|"'|!! "_-I'_|I|:'I|l'_.._ -||._-| f i-:l_ll:'



( A:u‘r-wﬁ*;ff_—y e nineleer -i,f':_z’}?'/'--jf'f / 4 A / / il

P e Hinest ol .|:|‘|-_ _-.:| s ts here) T grecis vin W 1Edl 0 II.|ii||l-. £ ||': -ll.-|ll.rl‘1lllll clhinssis, nnil

wilh an ¢x4 LT TIOW & |-'_'..’-'I" i !I.-_"'.:I-_' gl by aroustical advances Pras I'I-II|_ n new redlm of

ytotally new split-level grille and new elean- quietniss and relaxnfon. You'll marvel at the

it hody contours. Inside you'll admin alert response of Cadillac's new vaniable ratio
I-||_-._-|||r_.||.'-l'|_|_' gL || .:Iill. re, tabrics and now =LA angd easier |'Iill""|lf'll:. I.'“al-l"-. LT
.'.'r_l:'-ll:l:ll.ll-'lll- [wiilhh cirarabic WLl DINCINE FOw O Yy - SO0 .. AIsCoOvVer ||||- LETEN] rr|'|:|'||
viny all ['I.-.-r--.-..-.--.l midleds). And € .'.||:|..|-'.=- LTER~ b e fEad [RERENL T Ta ||.|-. lor 19060 — now on

ditional engineering. oxeellence rewards viou display at vour suthorzed Codillae diales!




A piece of your insurance?

Buy me the lunch instead

[ vou hand out your business insurance in bits and
ViHL Tt
Actually,

pIcces — 4% - laviors Lo seVieral afgenls
domg any one ol them o real lavor.
vou e just putting vourved) on the spol

All vou've done 8 divide -_'-.“"i|"l'|'-"-||"i: Iy, leaving
each pgent in the dark on the extent and quality of
VOUT coverape. So unless you're an insurance expert
yvoursell, chances are you're either paying oo much
or you re tnadequately i":'u'-‘.:-_"..'||

You can 0e grerinsured paving for duplicaic
coveruges that lead o conlusion and delay in
setthme. claims. You can be anderinsicred . . . with
o little or no covermge in some Important arens.

It just makes good sense to entrust all your in-
suronce for business and fzmly — o one re-
vponsible aeent who will earm the right to work with
vou and for you

An Atna Casunlty apent will do just that. He 15

fully qualificd to make o thorough, prolessional

LIFE & CASUALTY

ETHRA CASLUALTY AND SURTTY COMPANY. £ina Lifa imvursnce Company. Sianderd Fire Inapracce Compeny. Hattford, Cona. & The Excelsler Life, Canada

199

anialysis of your needs. Hell design o program o fil
these needs exactly, and then review it periodically
o see that vou remain both odegngiely and effi
ciently protected

At Casunlty will bBack up yvour agent, too —
with the wholehearted support of one of the largest
and finest fleld organtzations i the business. It's all
apart of what we call P.S

S0 why not let an Atna Cosualty agent earn the

right to handle your msurance? I he doesn’t give

Frer FEld I'l.l'l"u'll.-_'

You Dgliel msurmnés servicos than Yl CWET KTICHW

exisied — maoake R buy the lunch
- - -

Are you using valuable working capital 1o pay in
surance premiums & vear in advance ! With Buod pget-
Rite, Atna Casualty'’s new, low-cost plan, vou car
pay monthiv, Its converment pnd businesslike. Ask

vour agent about Budget-Rite

fan'l misy “Natlnal Gaagraphic
WMizs Gandnll éin Adrica' on CAS-TY
Mednesidysy nvnnmg Gec 70,



New Westinghouse Jet Set.

It doesn't stare back at you when it's off.
It's considerate television. Beautiful off. Beautiful on. A new kind
of picture that's easier to watch. it's instant-On " TV. Which means
no waiting, no warm-up, no walk-back. And it's transistorized to be
trouble-free. Now, if you can’t stare your old set straight in the
face and enjoy it... go see your Westinghouse dealer.

|

You can be sure if its Westinghouse (W)
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A new, more powerful Thunderbird V-8
lardd O i vou wish, a remarkabl

Vol s offere '.--.-.-|-':--||.il-.:|'li|':|.'.'lll

SYRIOCIN
H 2
'I.II'- IIII|".'.'|'|'I |||||"-|'||'III L LT

! piabiad Louxury €
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Now you and your wife
can have money for life...

mth an Equ:tahle Annulty

T1ou’ll er have a worry about * MOney urity, there's ||-l1|1irL Hike an annoily.
riunming oul—auand neither will v e — -". || It's & Thct that mor ||| Muse come
with Eguitnble's Immedinte Joinl and Sur- L) E':-.|I.i'|.L|.'|I' for annuitles than to nny other
vivor Annuity. Insurance compiny

You get an income that nsts ali yvoor life For comuete information aboot Lgmitablie
and all your wife's. & check every single Immediate Annuities to meel your special
manth as long as either one of vou Is alive nedds, cill The Man from Eguitable in yvour
The death of one ennnot cut off the meome pommunity, He jg specinily
of the other. traimed to help vou plan A

For finanecial Indepandence with maximum gerure fTuture. ' P )

LIVING INSURANCE...FROM EQUITAEiE



Nassau's markets aren’t super. Simply colourful.

"..||_ T | L dL =R 'I.||| FLE -|,||I=_ ",||-|| R :ll'i ||--"

Massau' s colourtul waler-lronl markects . RHAMHAMAS MINISTRY OF TOLIRISW

Yierd' | samplee seatoods, fruils and spicss Troam they odites i1 T

hands and quICkly discoye that easveoine oo L Pl 1 ol
procluce ol the Halvama . i | F2IHIn r
Laughter will followw vouu through the say striny markets, on
& CAFTLA ricles I_'!'.:;_..:| thie cocktall hour and “over the il o
vour dusk-lo-diwn tour of Nassau's 2ay mativee ment clofs
| e Chanms O the Baltamas gre rae al Manel Nassau, gate-
wav o the golden Bghamas lust 2%e J6r hiowurs 1IrOm MNew
York, amdy 30 minutes rrorm SMiami
For plan dhis year s jaunt, send m e coapon 1o our hedai
brochure ane ses voue Travel Agend __,,,,,_-_-_,_,----------:
BY =& From Sew York -1 | i H i A k| i iy ami| El ! i EELLi 1 R IRTILTIR A2 1L
i Py o i | Vi MSLaisid ] ok i | i | i i U li kil i
ol k! b Ml D BT -l s Btk 7, b i e Misml, P Y At D)
mi anrl wiber prinemal Fiond tran aned Shontreal, Ne passpart of s nopedisd el EnTYS: wenTe. Bl

=l
IResort Islands of the %ﬂ%ﬁ!} Bal]ﬂl11ﬂS



Missile chess
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MOTOROLA
RECTANGULAR

First
with the oV ty e
big rectangular picture
in the slim
color set

Vistorola introdoced the nesw ;Er':II'J.II:.'.II'.I.I[ Calor TV Motoroln, many mode = hove |Jll"1ll button UHF
the st with o big rectangular pictire ina &lim  tanerss and o number have full-lunction remote con-
ciplor a0l ever mass i rieled in Aménen. bzl JIL | hivwe ¥lotorola's [ROWasE iransiormar ahassis,
The color potures are full, eeer than on rouwnd- color indiextor light and Iy other features con
tinhe Calor TY. The cabinets are thr =lim, elepint. ||.||l.||-.'|_.' o Motorola™s famed I|"|'.II.""Ir':|-|-|'Ii||'_-|'- b1
Anid. because Molorola = |-.'-!-Jr1_'_'u]||| color tiabe 1s why settle for round<tube Color TV ? Get the pec-
up 1o 5.7 inches shorter thun roond color tubes, eat- i lar ane with the |-|j' paciure, the sl calinet,

mets fit close 1o the wiall. Some are the fresh features, From Motorola
desioned by Drexel, exclusively for ﬂmm .o the people to see for Color TV,

Mow loader in the leesly et of eledbipmcs

L]
i

Cvar 76
[:'uiln' ik ga] |
B chodiy from

L bW e by Al
Izdit; TViunE &1y
ing D Dreenl mith
diadiy Caimaril
il wil% dbord
Colar T-Sl&rEd
m T ] T




A

A kiwslone position,

L'UMMUA/IL'A T0R

s 8 am,, Tuesday, in Mol It's 5 pom., Monday, in Detrait. And here—at the
v FHEW A ||'|I witls COMMumcalioons ratwiork
[ pils a4 mes dE@e O s way toy Aus
Live proup wi | have svailahle a vil

II‘IrI-IILI;'.l I-I-||_ '!l'l J F.lll i :'-_-'I [ ||I|_ I_- '-I !.!= ::_it'.h.il 15 !r-ll_ I-IlllI : |||-|!r|-|::-'-|-! -EI OIS I'_:.::'.Il.'l'r-'l':
I|. rl_ [ 13§ A :II

dire b any G o AL, MERAr .II"'-'n
engl, whether by magneti

“hearl™ ol General Maotar an operalor
rakiaa, Al the start of the business day a OG8N ey
] || i reEaihy 1o act Lipamn

calion in the world may contact any other G e
ot fe v, OFf Lpepd Ol gquipimaent al thie cifhes
|II_I|'|| I:l .__I |_|_'|||'.' tare. NuUrd |.;l|:

PR avirube o 3 0K0 and morge!

T e
Frds oy printed copy. Speeds vary from 60 words
Approsmaledy 24,000 messages of all kinds flow theo
WY AN average iy, s system puls the facts,
within bried minutes of other G peginl
tion centers in the WS and Canada
Swweden and South Al

il Central Office in Dietrndi
gures, orders and ideas of GM people
ENsks '.II--II 1i11| 'll'.':.I _: Ii'l_'_ll"-'|.|i i |r|'|'|:|||_"||"_'.-.

I.-'lll-:.' OO E S II" 1LEINS A8 '.'..!]I i'-.' rl_'rlllll.I:'ll =

Interplay within the GM team is vital 1o s progress, Thus, the “Communicator™ {1

General Motors Is People...

making better things for you
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Why the man in Cabin 54

is taking a great President Liner to the Orient

Taking this busingss rip 15 a pleas-
ure. Aboard a Presic
doesn’t have 10 warry shoul con-

ent Liner he

necting schedules, hurrying erowads,
bageaee lomils and hole] reserva-
tions. He can relax.

A few steps awiy 13 a heated
pool. Ope deck up are game courts
for deck tennis and shufffeboard.
Two decks down iy has sar condi-
honed staleroom with bath, radio,
lelephone, 24-hour room service

The only executive decisions he
hias to make are (1) what to choose

SAN FRANCISCO - CHICAGL « DALLAS - LiFS ANGELES « SEW YORR « FORTLAND - SEATTLE - WASHINGTON, T« FHFNOLLLL

from each day's tempting new
menw, and (2) whether 10 $spend
the evening al a party, a movie or
o dance.

Every two weoks a President
Liner sails from San Francisco to
Hawair, Japan, Hong Kong and the
Philippines, Fortv-day round trip
fares start at $1519 First Class:
3725 BEconomy Class ( with special
reduced fare cruses durmeg the
Haohday Seasom ). Consult your
local Travel Agenl or American
President Limes for full details.

A I T - I T T S P P E—— A

|
|
|
I
!
|
|
|
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|
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|
I
|
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Fliegee wrnd me mpformation
an American President Lincs
vavapce B0 e Ufsent

AN

ADDRESA

Lo

=fAall

MY TRAYEL AGLNT IS

ABERCAN PRESHIENT LIMES

Depd, B, Internatlonal Bubdimg
Sin Francsco, Califormia 94 [0S
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The tiger scores again!

LA 5L !I LT ‘o

ararmna 2R N ~Talh| £] =T LLIFS3S 08 1Y ]

The farmidabile 243




...and again!

Yaure looking at the nevweast U RISNIR |'_|":I.. ever s, and st rEmemoers That Bavi F-
Siesk, lean-muscied new style. New powel Khat six buyers buy sixes Tor. Dehivers 165 hp
that starts with & revolutionany mrew kind ol (ar you &an specily the sports package !
g1 and ranges through four V-8's, Crisp curve includes the 207-hp versian). And i L

shapa the new silhouatte, and the sports coupe dard on all Tempests, Tempest Customs and
sooris a ey kingd ol emertly rmecossed rear La Mans: V-Bs57 Lo 1o 3680 hip i the GTO. See
.I'f . F -_-'"l|:|.':l-l': FEsv iUt nary Overhaan cam S L Bt L ers. I yvou can regiet duwving oty

£ acts more like a V-8, looks like no six you mayba you just don't ke cats

Wide-Track Pontiac/'66

Fhve withmate tiger: GTO0

ﬂé




Luxury cruises

Two-ocean Casual cruises
Freighter vovyages

Sea-air combinations
13-day cruises

19-day cruises

24-day cruises

26-day cruises

40-day voyages
L.ong-as-you-like itineraries

You expect the most service from the largest fleet serving
the Caribbean and the Americas exclusively

H‘ a

Ld-dny Caribilwun lisury orulees om P-day roonid-trip voedges b Chie, e ——

Sinfa Kmem wnat Samta Moole; Se-dns S m Travel Apesl rare Line, e — =
L.omaii| origiees Lo Llee Mooams Cangl 4. Hatewer B4y, THgby A-BIOR, - &0 : E %

and 'sochn O oaet of Souwtl bverclea 24 Pilth Ave 1R acbefplbir Canlar 1 G HA E w { LI H E
=1 b0 A6y Croiped L2 L Carililsean Charirle T-208. Myw Yk —. o — "_ ;-_;-I--_---".'---__I_

SIR JULIAN HUXLEY praises A IMAls

—~WORLD'S LEADING WILDLIFE MAGAZINE

Kiv Julins Mualvv, errrrmenid falagier, wrijey;

AkinMALS I_'|. iT ARy W wrigue. Tho vink |||.||;|.|,1|:|-|: = phae el
publishéd werkly, ANIMALS asttaim comperhinsive amd uipsianp=cf 4l 2
armachon wind w6 (llndracod by consiimily sumaanding phoologrepla, o
<ol wnd hlacs weiel st 'l._'. ma "avevn. | om prowd shat, s the two snd
6 half vezm of we vxistonce; it s solsivvwd such o hioh FepIndiinh thuar
Ty wEman whail tatlaradiats hare eomme regular soisceiberes
Wpek vy wruh, ANINALS cupaurey wivilly the minvement, tye sarioey,
tho hemury of wlilifc. Dvery issuy bws sstecn. popes of phoiogruphs
moful] colour = undd st feaet the samr oy bleck and white, ANIMALS
i mnhorcanve.  Lowling Antursliens wrge on manmmals, binds, fab,
e uts ) une subieos senge (rom wildiife coneervatnm o anomel -
haviout sl pet cory, Catpespondionss in slmest every country corees
all v dfewywlppmenry sl Fevase]

IFribs e forr ggrial subscraptese e i

Animals  NGMY 37 Hertford S0 London W, Englnnd.

The Point

The pome i realiny, The realivy of all the lieele things . . . the many, insisten
echoats of o histony that makes atsell lele, heard, seen . . . and lived. They add
gy i Willinnsbirg, to an o |.I-III1.irIH bnvern ol olwr cologe)a) past whete the
cipghicenth venmry lives on, When v come, ooy a gracious stay at the
Williammsherg Do, Williamisbinrgp I-i'ILIi.'Ii.'. of 1 e Motor Homise, And Jonk
ansual, astiniding Hule 1!1&”.;‘,:1. like ohids old newel [Pl o i gute ol }L--|.|,|1||,|1I;,

|rhr':||" fer Al
COLONTAL

Far color ioechaee, mites and seseevntions o1 Wil

framsdsirg Tan, Lodpe, Colonin]l Hugses, The Mot

Huouse, write F, G. Wright, Bux C, Willlamshare, %ﬁ" G

Va. 18155, Or call Heserviiiion Oifices: New Vork WL o RN P
Clrcle 65860, Wishineton FRdyrnl E-5328, Halti- Cj?

e : WA AL N
mmite ask apetrator for ENlerprizs 78855




Finally, Pertected
Color Television.

Its as easy totune as
black and white.

Uato now, there ware (wh problems wilh colar fale MNew color coaxial cable.

dision 1818 Inen we tracked down what was picking up &l
Une, they were hard to fune the gutside intertarence
And twa, once they were tunead almast any out- It wart the old Mot lead-11 wirg Lhal connecied 1ns
';I'!r!'rl1l|"'r"'.'l_'lll_'ﬂ|_j|.'|||.||""'._L:‘r"'u. EECINIC Sy ars. BT T T BNTenrs
jacuum cleanars, even afuminum siding) thraw the o0 we redesigned aur sets and sdded a coalial
pictura out af whack cabtde lead-in
General Electrie has taken care af both (Coaxial cable s what TV studios use because it

kM ow MEI-"il:-MEmunr tuning NAS TWo |ayeErs af DIAsTIE 2nd ond |.-.'|-r'" o1 van
i - i
Wy l.|-_'..'l_l_l_||_,|_"-: A naw kind gl .-'-n"“'li.j_ eyl called metal 10 sl s = S E Y puiside Interfarence |

i

Magic-Memary tuning Whal we had when we limshedd was the Tirst reslly
What's magic about it Is that it"s ridiculousiy sasy  Ferfected Color Television set. Bright, clear, matu

ral color with no mare tuss than blac

o Tune. Al vou go 5 turn all the dals untl tHher L and wita,
pointars point straight wj And thal's whaet a 1ot of pepaple tell oS (they've
That's it treen waltiog fos
Somea people say they can get a perfect calor pic- If you'reé ane of them, see your O-F dealer

ture In less than 10 seconds,

GENERAL ELECTRIC
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WE'LL SELLYOU
THE PAGIFG

FOR 31.00

We'll send you our Pacilic Explorer's Kil
- 8 complete capsule of the vast Pacific.
Table of contenis:

A splendid Rand McNally map af the Pacific
to keep you on course,

A trip planner lo help plol main roules and
regional side trips.

A currency converier thal makes American
dollars and sense oul of myslerious
lorelgn monay.

Booklets detailing what to eal, whal to pack
and what to buy whers,

Pacific Specifics — delailled dala an how
besl lo go, plus lips on visas and passporls.

25 —count 'em—=25 handsomn brochures,
one on each counlry in the vast Pacific,

ALASKA,K AUGTARALIA, BURMA CANADA, CAM.
BODIA, CEYLON FiJl, GUAM, HAWAIN, HONG
KOMNG, INDIA, INGONESIA, JAPAN, KOHREA;,
MACALL MALAYSIA, MNEPAL NEW CALEDCONIA,
HEW ZFEALAND PHILIPPINES, BGANOA, SINGA-
FORE, TAHITE, TAIWAN, TRAILAND, UNITED
STATES. VIETHNAM

| eRdiose ane U5 doliat, Fléase send me tho
Facitle Ithe Pacilie Explgrer's Kifl by fdalurpy mdll,

Mnme —

Addrass

(] Bimto —£1p

Maill . Deparment NG-11
FACIFIC AREA TRAVEL ASSOCIATION
447 Poal Stroet, San Francisco

No slide
projector
ever looked

like this

before...

- .

= Sawyer's.
ﬁhﬂws l'ﬂﬂ shides non-stop
~with new circular truy.

Takes regular trays, (oo,
~Can even show up to

40 slides sutomatically

without a tray.

Shows 35mm slides, Super
Stides, and slides from
instant cartridge cameras.
No other projector, ot
any price. does so much,
so well,

From less than 335,
Deluxe Rotomatic®
Slide Projector shown,
less than *113.




The
beginning of %

the world 7
Come to the Middle East—this land ol re- :- Time: (2kesx on @ vary differen! dmensman in (hes
liglous birth and revolution, this reslless ! place, and you legl very close to Truth, Plan a tnp
land of change thal strangely cherishes 1w the Bliddle East now. Whol (& more
permanence, this wonderland of mystery ihe climats = pariect at this timea of yoar \:\I’{f
and magic and rales arg pleasingly reasonabies *"“‘-_. !

Hera & (g ancnent, Tirss
frantier, where Exst ang
wWiesl masi— and pafl

Depending an the lour you

chooseE volu may swim ([ (he
Dead Son, fido o camet, spend a
night in an Arablan tént on H'E-
gasert. You My pall Bcros

e Milg on &5 picturasgues r|_-||.|--—

viglt a Crusader Caslle, wandar

throwgh the rmosgues and grest bt

zaara You will see greal, modemn cities

mncd amall, sncient vilieges

You will live out a dream—and gaiher a IHetime ol
MEemories

Here | all began, and
S here s theall-therests

L You mey atand on the
vory spol of Creation -
self — whare i Hebran
God talised to Abrabham,
winere Moah's dove Tound an ofive branch
or the vary hill you pause on 10 resk

Listthanss olfers un-
gxcalled sarvios tothe
Middle East. You may Sa&-
lect from six choics MGUrS
ol varying itingrarigs
durntions angd prices—
pne al which will syl you
perfectly, For complete details
call your Travael Agentl or mall
[his coupan

Yeit ther= s =il the Onent of
A Thousard and CUng MNighis
Th& muerzin sounds, a
hush takls, anc I'FEQTL-EEZ-
reees of Allah enduras. An
gged Bedouin recounts .."
tha taie of 8 hero of old
az his lstensrsg =1 N
hraathlgss sHence. A
chill wing bBliow= off tha das-

grl, and in the starght you sae
the ghosts of long-vanished nomads

o e B e e e S e ————

|  Lufthansa German Alflinss. Depl. YiL

in the pyramids along the Nile an glo 410 Park Avenus, Now York, N.Y. 10022

guent silence shirs tha dry dust of an-
liguity, recalling 9i iries of a golden
Egyplian yaster-age

ontiomens Slaoes cened e larsaae iEormabinpn an ihe
Migdie Eani touru lmhed batow
Hoty Lamd e Exslarn Madilaerandgin

[ metuif Misdaarraraan Budiel Cruine o Brigie | pns
And whare asiabise once Jipyriwy A AnEijjuaty 8 Lasds of {Pe Lewam
siood in Bathilo
nem, whare
B CIOSE OTiCE
=l00d on &

1
|
|
|
|
|
I
|
T femwe wour Tour Espert ool mie |
|
|
|
|
|
I
I
|
|

Fidinm

hill ealliod

: Galvary, you
‘ﬁ stand In

1;‘* IFE"_'i."'II""1

wonder. Same

MOw YOur worid
#ill nover b the

il Eag= Hhonn

by [rwesl &eni

o Lufthansa

German Alrlines



' LIVE YOURK DREAMS
IN THE

islands of
hawan h

A minple fare ean epeak  volumes I1|| iradawindz b
aboist the classke lure of Palvoesin g5 boats reece  off |.'-. 1|| |L_

Helicopters ||" r the solitnde of Onoee whaling capital of the Pacifis Polvnestan enchantment tolkes |
imaeressible Na Pall Coast beaches old Lahaina drowses peacefully s the day slips pently ind

" =+

Festivals droamatize I EIIII. B URpjue SN0 - Ca e 1 racnertanies Jesoens Behaisid T rus o 5= AT af Hawail = capterad
blend of many rices and coltured Mpuna Kea chammoRalinp vorse 7 cfesteont sweep ol Hanaled Bas

Waterfalls: plunge spectacularly Lithesome, lel-bedecked malden Maidenhair ferns envelop a grotio
Lroree L'Zlfl':- ik ekl TS heems L ||_|_. on |'.|-_|-_]| ..E _:I_ll:.-I_lI.Hl_lj': i J .l.:'||d,'-,- "|',|||-,11|-|I,_; r|-.|-||||_:||,-_ ATE S0n:s

HAWAIlI YVISITORS BUREAL
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7 Vamtim
% Tips

COSTS =Jok Tares are as low

Coast: luxury ocenn Hner econ-

pimy clags from 280, nrst clags
- from 414 rotindteip Trom Cali-
rF fornia. Medern hotel accommao-
L. ‘-'. dationz op all [slanidls start al
S just £6 o day per person, double
- pooupancy. And most of Ha
= winil’® baest pttraetions are free,

WHAT TO BRING - _1|.l.1 Foifial

e 47 weather medns you only
:{_"'.' pnend clothes for one elimiate

-l Supplement vour wardrobe with

- aqmie of our eolarful Hawhiian
] leigupe. fashions. Don't forget
your cameral Naturally, ¥ou

wion't mess] passports, visas, in-

-
o
=
‘H ocuinbrons
o THINGS TO DO —Liv on n
'% beach, ride & wave, |earn the
- Bdln, ent sushi, hit 8 hole<ln-one,
',_‘_,'-,' 1.'-.'.:!1u'l1 n Fansetl, go to oo oo,
- gall o catamaran, =i a mood-tad,
# spenr o fsh, Iaspect o palace,
= e b led, vkttt a Buddhist Lem-
L ple, etudy a voleano, wear a
s PRI Er=rr i, semnd fees

@ WINTER EXCITEMENT -
£ This Winter is a Tun-packid
o  Lime rh Hawaii. Decomber;
K" L. ;uTr::.l.1 Festivilh and Inter.
B nalio aurfing € |'III.Il']IJ -
-& :-||.'II'|'|._..12|T|II|'.||_-|Z Hula Bowl,
3 Chinesn New' Yoor, Narciesus
% Festival. Fehruary: Cherry

Blossam Festival.

P Your el travel agent, airline

ar ateamship roprasentative

= Eniows Hawali. See him todoy o
miadl doupon below,

;Ir HAY &L VIEITUIRS BFUHEAT

i Yadkikl Hiiallises lirs, Siile =02
: I Raluksis Avenvs

oo Bliomatm g, Hawdl S6A%S

Eﬁi’ Mease ramil Infsrmation &n & [lawall
&

varablen

as £200 roundtirip from Pacific

-

;-:I; S Jl'l-

::;: hicety -T_::
i bl dii v LY ﬂ m E#;w

Come where the

chlphunl oralles.
Lllphlll'lll'fﬂ s. and
(sessebes [l[d}.

Theres no other
plaveround like it.

Hap on & Boeing 707 Siratojet mnd hold vour
liteath, You're an your way to the Lreathles
excitement of South Afnca, Photograph |_:!|.|
lien, the rhing, the leapard, the eléphant mun-
ning free and aontamead,

When you've had your Al af _jlul-.','||-'- [ife,
head for Durban. Mop voursell down on o
luey beach. Or take in the seenle beanty ol
Capn lown's mountain backdrep. O the
wilirant soplipsticution of Jehanneshurg

When you fly Sewrh Afridan Airwaye supneh
Boeing 707 Stratojets to South Africa from
Europe, you pay lintle or no extra fare for
stopovers in Europe’s Roest clijes,

And when you tour by Sarbiis - Sonth - Afr-
can Hotlwaye' comfortuble motar conehes—
yoo | see Thin incredibde land trough the eves
ol people who know it best

Tolk 1o your Travel Apent. He'll ¢l vou
the price |:||‘ i spar South African vaeaiion
lor your and your {amily. It's much Jess ihan
violl thiinke And mace fun thaon veu ever thouwght.

Chr write ta Dept. NG2, SAA/SAR in New
York for more detalled information and
L s Tty 8

PR =, e Tl S0 TR LKL L By ALl S
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Would you like 1o see India? Which India? |

The Indio of mwsties aml holy

i [}
praeds L e Dpodie ool shudeqils wpped

el wioeliers ! The Tnedls (ime
erniin 1 Buackise” 1 he T le e meee
Ley i Les ochimnger?

Whieh oo ghall it bied The
brvedb et vesed by sl Tl Tnedln
dyied in oloth? The Indin of aes
chil=stiuhied foresis! The India
ol sleepy blue lnkes?

Look af any mil e dne you
will find only one lpdiu, But
PO vVisgl Gup l.lIlJ:II|I.'I'| il v
will lind many. Each differond
Faich distirecl. Yol each in ac-
cord with the otliers

Phis s yo will foegive our
hovasl, Indis's prewt Lselnution

Woim woeoniitey of sfuaninling iHais

sirmibnrifies that, by

belenial hmrmmiombously

R TSI I
{cizrg] [aep

Tlervdoee, it ahould pet sae-
pride vou when un elophant
Mmbwres past your aie-eondi-
Hared holel. Ur when o new
piiemver Badldinge s dedbeated on
o ke Bxerdl by nstrologom. O
R T T ,..'.l-“ ool Lares e d¥h
W hillside In Kaslimie

wor ghowghd MIPprine Yo
b fimd |||'Ii'l-u'|||-'.'l.1|||=_!| T
chant sitting crose-lemred in hils
shap reading: The: Munchester
Latigrlbann. Che b finad o woman
inm sard campadeniog for Pares
[ G kha sk o hoess-
rnw i rarl

Wy hal shoulid AUPJIriRe Yo,
hvrwerver, (s b b dpeatis] woiilh

nnything less thian the rronlest

¥2 ppd

(T 5 0 Y

| abola,

handsomely printed on
Faadaheqd?
Lise Them om
Beiautifully printed
ey! Any } dillerénd orders 320 11
e Dy o e vials
[ ET1 Juspersipn Bldy

kimilness and peneronily by oore |
peckpabes Hosmpliality toward o
cirners 18 wotnething voa will
ereounier @]l dacross Tndin |

hesris ks nin cispiarity o tha
TR

I you would like more in-
formalion o leavel In our
pounley — where 1o stay, how Lo
gel about, how mook it will
cusl, ele, —ae vaup eavel el
vt wrilis Laovermomeedl of ITndis
Vourdst Uifice: New York, Hi
EL 401 SLq Chileaen, 201 Noeth
. ot Franeisoo,
RS Market Steeet: ulso Toranto,
177 Ring Streel Wesl.

India

Michigan \se

1000

MHomne &

Address Laobals
sjo0

Ay a- LT,
Qrdary $ 300

100 NAME L ADDRESS LABELS 31. Any ¥ idiffereni ardars

scrvigitiorl barpuin! Your name and address

IO [ sl
Miched with

guality Eurmined
Flastie i Hox

[ e L

uafionery, checks, bpoks, cards, e
[IRE) anly 51 Specal——ave. Mon
v don't apres this §

Wi il opelunel v msmey, Flamgdy

v I:'i:_l. b Calif

NEW!

Combination Tissue Dispenser
and Litter Basket for your car!

Conl Container won't tip, slide, ereep or rattle!
Rides the hump of your foorbosed Hke a saddie]
Dispenses Kloenex tisxuges Juniors from one soms
partment and holds used tissues, gum wrappers
anidd travel debrs in the other, Keguires no inelalio-
tiom., Mzade of heavy molded plistie to muteh the
Imterior of your ear, it comies in seven automotive
finishes: blaclk, groan, red, Blue, beige, silver and
gold. $2.50 fincludes boxol Kleenex thesues Junior).
To order, send check or money order L wr.

for §2.50 to Kieenex Tissues Juniom, 2 \
Rox 2345-B, Southfield, Michigun 48075, * "

-
BRI R o ER TEEE . TEeR i EadE il fon B i 4Enm ] B = *:l“l‘.-'

in o nmow, lkwocanl sl

ard azamly remaosved
& Sanl Tolds out O way

8 Write (Gr catalog

Ride up and
down stairs

* Sate stoer chmbjmg cnail

e lnstnlled in A few Fours

DOVER ESCA-LIFT

DOYER CORPORATION CLEVATOR MY
Depd, E-F fex 3177, Wompia, Tenn. 000G



How come Metropolitan Life treats
yvou like its only customer -
when it insures 45 million people 7

family is what put Metropolitan Check-Up. This free, written
in business. And we've never lost analysis pinpoints your family's
that concern. situation today and projects the
Metropolitan has served its problems and opportunities of
care that today they number over assets you never even knew you had.
45,000,000 people. People in every Any Metropolitan adviser will
walk of life. More people than give you this valuable service.
are insured by any other company Aszk for it. There’s no obligation
in the world. ...except to those you love.
It was precisely to meet your More choose Metropolitan Life

individual needs that Metropolitan millions more than any other company
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Lincoln Continental for 1966

unmistakably new, yet unmistakably Continental

With the newly styled sedan and four-door convertible

there i+ & new Lincoln ConHnental model for 1966 the
Continental coupe, making America’s most distinguished
molorcar available to more Fine car buvers than ever
before. Discover for yoursell how close vou may be o
owning 4 Lincolp Continental.

Line [opk o if e | Malally K |
I 15 T [ Ty i |||

I n .Ii i i :| Il !_ il |
i | i P q | |

g e dislinctivedy Lincoln Continenial Eai
"-"""'-.|I= Faldntards in the woorkd and tested misre tharsis
than iy othie

:II IE3E U ohRtesen il Y] di 1id i i i 1 o L W Ly
more hesd room EOFE EROLISET IO TS T =Eacy

M remrrues ol o i 13| i i

L cmkuen i 1 high perfonm X ol h
nd an 3 i | Topet b ler an
| FlaFwl i
P i B I i Lkl I
niem i i BLIT | I 13 | e gl
LA | =Ei™ i i WL - AN sl
i L i foma i 150 M. Ang
t L% 1 1 1M |;I_.| ik
n Fi LEELTE ] 1l I ] I an |
| th il
113 11 il || W miwEnia L g crpi
FER i fei A ve i1, espirries E, and
4 T 1L i |
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Having trouble with
weight control?

The Special K Breakfast is for you. Only 240 calories.
Good in pretein. 99% fat-free. Tastes fine, day after day.

THE SPECIAL K
BREAKFAST

ncag of a1 o dd 4| 3 ILH
r il o 1 IS Srapetrd
=11 upEl Se il F
s | =i s Ll
£ 5y !
[ i} d . |
J (ol
i r it |

Tha Nutrition Story of
Kellogg's Special K

Clas &1y pacial K1l i
aikh 1 el Rpipadii |
L1l 1@ EriCel el f |
i | i Wil e, i
prosamiati=ly tHi=es pel fagr |
mln il eI i
Evab | ine Fond and Drug
T T8 TFSS
I- Eit 1 J.I
RiboBasven | B 1y
CHEIE ai
vilamin C Lk
vitoman L 1|
Cal )
i
ien il

This s the weight control
bregkfost you cun live with,
month after month,

Crlance pen at the pic
ture. Appetiring, dan't i1?
The Specian] K Break fast 14 a
armal, natural maea

And in 'spite of ity modest
calorie count, it starts your
dav with & heaping helping
I noursshment ©  Complete
.i_',|_'l_||'.'-. Droicin I|1-|ru-r|.mr
vitamins and minerals, And

energy 10 gol you going,

A sens1bly nutritious
breakfast like this can en-

courape you o eatl sensibly
il lunch and dinder

hoy 10 the success of the
Soecin]l K Brenkipst s o
umiguely  delicious careal
Kellowe's Specii] K. Besidles
being exceptionally high n
profem, and low o fak, i
11as O !l_l'.ll' o 1 Telisn
cvery Lime vou sit down ol

Kellopg's Spectal K has
become an important part of
Breakfost with millions of
e

Pryon't vou think it deserves

|

a place on vour table?

I Ei TR |.I'} .l.'.|'||'l'.'l'.l|II

W@ﬁ SPECIAL K
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Only Magnavox gives you Magna-Color with Astro-Sonic Stereo
—the greatest advancements in home entertainment

MAGNA-COLOR, the newest development in Lel-
evision, gives you all these exvolusive benchits thal
miake 1t the finext ! Brilliant Color {or the bright.
est, most vivid natural color ever. Automatic
Color eliminates the entical tunimge which fre.
quently distorts pictures, Keeps exaclting colors
constant. Chromatone adds new dimension and
depth to ¢color, warm beauty to otherwise drb
plack and white pctures, Quick Pietures flash on

n just seconds,

the

il hij | 1L

Pures ). Porianle TY fron

mag

FOTAL REMOTE CONTROL lets vou select chan-
nels, change records, und perform other control
tunclions—witftont feaving vour ciuir !
ASTRO-SONIC STEREO flawlessly re-creates the
most Beautiiol music you have ever heard |
gIVeS You supert gh |||l|:||=.j. on LY as wetl as
on stereo FMANM radio and reconrds. S0 revo-
lutionary, it 15 ten hmes more eflicient than tube

sets. S0 relable, service is guaranteed for one

year, parts for five years®

r | }
il eletpaind stw biew dl

i e Yellinws

L T I R TR

sTost, Calor 1%

ificent

WO XK

270 Park Ave,, New York 17, N.Y
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~ “The system’ It has an
interchangeable everything:

G lenses. 4 film backs. 4 viewfinders, All interchangeable. So you can go from color
to black and white midroll. Shoot what vou want. Without limitation. It takes 5
cameras to do what “the system” can do. That's why “thiz is a syatem, not to be
confused with a camera.” For further information, write: Paillard Ineorporated,

1900 Lower Road, Linden, New Jersey HASSEIBILAD

Maupintour's new, éxclusive, deluxe holidays’

Walianel, Monihly depsario®e
Wrife teday for Maupistomr
fitw Lgdith aAmeriea fglder

~ Maupintour
2P Pak -‘_ul:. HF# Yark Cify 10097

Think of the many places
in your hoame that could
welcome b clock Ike This
—think of the wormth it
would sdd—the seremily its
govden chimes would bring
Gracious guardian of each
polden hour, 2 Ridgewsy
clock Iz 3l once fing furni-
lute and & fomily friend.
Let is show you the msany
:lm and siyles to choose
oM.

St 25 oo o 3 o D St e
pietE catalog . . . the “"Story g alEl gialy Fion

2 ,;__"—‘ o,
of Clocks™ . . . ather Hitars- C_/;:;,,![,C;M Hoor wy Buos in o Sedgwick hose

tl.l‘l_ wrjti Hi{lm";'uhll-. iEevaing o SEnerd hary® 'l-,.l_l.i'l-
tion ol Gravely Firaitirs RELAX...RIDE A SEDGWICK ELEVATOR

Ca., inc., Dopl. NG, Ridgeway, by, emtly Tnstalled, slecencally

'|||'|IH|I'|iI. i :I|'!JJ..E.! !"'.'J:-.'Ir.|.'.|- FEEvLCE.
%‘H MACHINE WORKS

2507 Waid [dih Siiewl, Bes Yool b
FETAR Sl ¥
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The new one-of-a-kind car...engineered by Oldsmobile!




Loads any standard 35mm film cartridge in under 7. seconds

-

Bzll & Howel /Conon Wl 1/7]1.Y comt

1. O Can :_-I.'r- tilm besr it CEF NSRS 1T

iroml, And no matter whera yvou go and yiu h you'll bring back the bast pic
bares vou aver foos,. Far cartiin The alectric eve locks the shutter it the thg it 100 Om—
winmatically prevents ynderespased tholy dar 5119, Ao aovallabde in 117 angd 125

eSS AT ' LrTTSE ] A

eHEHnwehf

Statesman Combination Barcmatad

s traditional Tavorile 5 availabls

in nolid mahogany, cherry with Trull

wiood finksh ar avicado gresn finish

Brats trirmm. Tells weather forecast,

rooim tEemperagiurE oo omd ety
6401, $235.00

TAYLOR INSTRLUMEMT CL'S

g FEmy e ™ L

KEEP GEOGRAPHICS NEAT,
CLEAN . . . HANDY AS BODKS

Magazings arsd maps alige inur thess fiand-
vz diles i become valoahle iy
w21l idmEs. Look like LEPEMLTRE bouly un
thic shelf, Hook red. bessutifully embossed
Wil Bodd stasmped Gronms Cainiddl d53dl L
;ll'l ST |||:|I'||.' fdAlis, FiR LiFi dila I.II:II':
b rebEes. Excallesis g, Chdat & i
wrimr Bilew 460 Tive magasons Diles arel cal
map filr of wme desigpn, Sanshiction
puaraniesd Smd check o TR,
SMITH CO_ FT. ATEENSIN 32 WIS

B NATIONAL
SEDGRAPHIE = S DS
paalpaig

FILES
3 cafside L &, |

Tajinkl EEHCIRIE TLLE Ydbl eELEE Pag)

ik @ik i"'l S LML TR EFIVIES

IF ¥YOUuU CHANGE YOUR ADDRESS
e 1k ICK _I'|.|||'! i"_||'| (g5 Bl a 1S ] Ealir Wi AR By 1R
firsd of the month o sffect the following month s mags
FinG, Foriim the sddress Changed for
par ENexl

e e pumber, the Society should redeive nolice
O worpr new sdldeosd dd later Than MNosember Diesd
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&=, . » No other cruise experience can

give you the grace and charm of the

SOUTH SEAS

You sail through these golden latitudes as though

il IR |I-J"i':..'i I.- 111 I:"I'.i.'.-"-'r'- (1 a4 greal

A 2O I,

| {15 vividness. (ts friendls

Here life has retained a
warmth and its color, for this is a world slow to
change bul guick to smile

Ever since their discovery, these seag and bask-

INg inlands have |._'.':|'|'I|'i."I.'Li the world s imagination
and Matson’s cruise through them takes WO IO Pen
of the world's most enchanting ports-of call. The
gpracious liners, MARIPOSA and MONMNTERKEY
exclusively First Class—have been especially de-
signed for this, the fairest weather route in all the
world. Both ships are completely air-conditioned
and gyro-stabilized. Ship interiors emphasize
quiet elegance and Polynesian charm. Statercoms
are spacious and décorated For eve-pleasing liva
bility. Each has a private bath

For 42 days all of Matson's superlatives insure

vour pleasure and comfort. The cuisine is delec-
table. The wine list bears proud vintages., The
service is delightfully perceptive. A limited pas-
senger list assures pleasant companionships with

opportunity for privacy when you wish, There

1% rOOm o |;'“|Llj.' fime or entertainment -

..._'I"-..:Ilil'll_'l '!.1.1'-.1'._'-- dIMOs] Ay EOVERTE WL '||"|'|Z:|E':.

Only Matson olers this &ruise experience

with pleasures of such dimension. Sailings ¢very
three weeks from San Francisco and Los An-
geles, To select your stateroom and sailing date
soe your travel agent or write Matson Lines,

215 Market 5t San Francisco, Califormia 24105
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We'll give your
holiday a toreign
Havor (just north
of the border)!

WINDSCOPE Lormibimaliais  Whiid
oped and DHrecticnal enil. Saunls
gad4ily an roolf with indicaler N
deors. Self powered. For all woather
fam:. 23108, $99. 805

Rail away with us through the Canadian Kockies
aboard "The Canadisn,” You'll enjoy spectacular
scenery, continental service in the comiort of a
Scenic Dome streamliner as you travel the
Banii-Lake Louise route between Montreal,
Toeronto, and Voncouver, It's 8 holiday all the
way—gourmet dining, testy budget meals,
snacks, sll accommodations reserved,

WEATHER -HAWRK"® Racording Ba
romater santilively ogs preshure
an -'I|i.l:.'|| char. E_._ﬁur s EO.OD.
Companion recording thermomaetoer
wleo aveliable. = 2388 S495 5D,

N s Mk

He'll prize ang/w gift !

TAYLOR INSTRUMENT CO'S_ Anhswitl= N {

Mew Issues—New Countriea—Trinngles
ROCKETS—0LYMPICS—SCOUTS
BIREDS—FLOWERS —ANIMALS
AlLSO Old Canadian and U.S. postage
stamps. All genuine. Plus com pliete
illustrated Canndian Stamp Catalog,
All the abaove FREE. Please wrilo

GRAY STAMP COMPANY

Dept. N§ — Toronto, Canada

Hate Cameras?
Love Plctur55?|

I CI0E
O POrraRLIOT
E Ba i |"__'. nuse Seut
.Y

Traine / Truchs F Ships / Plones / Hotels /Taleeommunication
WORLD'S J‘l'l'...l'.'.-.l CLIMPLETE TRANEPRTATION SYS51EM
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with o large-capacity

& £ . _ :
oz j cartridege, or, with thi

nverter, hlls from an ink bottl
see this elegant new pen. It comes in sterling
silver, deep-eneraved and subtly AN Tic s i
Sew Parker 75 International Ball Pen
ust m time for Chastmas, 2 matching com-
FATTECTTY T '||' = [OGLUNTAITT DER [.II.I”_-'Ii i1l

sterling silver, %1250

Parker International Ball Pern— puaranteed for Lifi
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with wsunl refill replacement. 85
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Don't miss the famous
fapan Air Lines

“WELCOME
ABOARD”

e s AFOT
Nariko in
Calitornia
here fapan Adr
{reti [ = [el
Cogrivey Lako o
e Al feand wice J
%1 diy 1o Tokyo
- Wiy vl
friwm 5an
Franciieo or

from Fumiko
in Hong Kong

from Shoko

in London

W rere 1AL M I'.Il" iy

s plfori g bty

1 r-:_l I-'I_I IF rei

B e imes i EErvITm ey
Thermormelsr el
presarrt and highest and
Iiwa st ToemEErat Ul

| reachay belwean resel
ftings Gray plasfic case
; +5458, $12.95.

>uDurban Indoar
Culdoor TheErmomeied
tefls Both femperaiur s
ang Rk, in
nondoome sohE walnul
cangse wilh gold finkshed
trim. #5338,
211,895,

O

He'll prize a %f[m’ gift !

J TAYLOR INSTRHUMENT COG Ashievifle, N, C

CHOICE OF WORLD CHAMPIONS

CHICAGO ROLLER SKATE CO.

4430 West Lake Stroet & Chicago 24, lllinots

When you put your adventures on film

.the most reliabie
EOrmoarT el TOF your Tive
gamnra - atill or movia =13 tha
Gossen LUMASIX Elpctronic,
Ihe mosi sonsitive, st
accurate;, wideat-range
REpasure mater ever made?
I Blirrng tan, condle gliow
of avAn moonlght .

the LUNASIE pives yaiu a
'‘prfect setling’’ svary time

ompuler ExmER

Poc RSA 2000/ 13% 11 1o 1780
174008 spcand to W hours

Cimm: B 15 178 framee per anched

Plus ather ncomparoble features.

A heblad comiba S20rad BeeYw e

B XN Photo Corporation, Bew York, N.Y. 10010



1066 MERCURY. COURTESY CAR FOR SPECIAL GUESTS AT PINE NEEDLES, SOUTHERN PINES. N.C.

Makes uphill seem like downhill | Mercury for 1966

- '.I:- I'Irl|-|nl.| !-!- I.illl'..II_TI.I

Wove ahead with

in the Lincoin Continental tradition




Airequipl projectors are
among the world's finest.
Bul pul in a dirty,scratched
slide and vou'll see a
dirty,scralched picture. -

The Alreguipt
system keaps .l____._-—-—-—" \

good slides looking good, because only :
Alrequipt hos the melal magazine. |h‘-
Airequipt metal magazine is the best slide

magarine becouse 1's the only one that

profecis your alichas
frames. Put the metal masazing in any one
of the many Ailrequipl
from $39.95], and vou have the one really

wilth imndividual melal
pjeciors [priced

svstematic approach o slide storage, pro-
lection and projention. Your slides are val

wnhle: they deserve the best. So belore vou

buy them just a good projeotar, take a look
al the grest svstam. Alregquip!

LiEodjiklpl Bride i larEn il
el Varl-siasunt ma

o7 mnutled skinés wp b
be ipeeh thicE, g Carciebyas
ELIg I fof conlinmuom
ROl EIRCIE &N s

AII:IEDLJIF’T

Bprite, Festivael, Avy e & Al

indaar-Outdoor, Max
imum - 8Mimimum Thar
mameler folls both
femperatures and
highezt and lowE&s]
points reached be
tween ressttings. Selid
rrsficEany with brass
finished trim

Fe3dd 3.

$l9 05

G

o

Recording Therrmemieier (Oge T&8m |
npratures an r-day chart, e2354,
L4050 Comainion recordinig
berometiar nlac avaslnblea

54850, $§65.00.

e'll prize a 754!07‘ gl

|
1
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We thought we'd seen everything.
Then we saw Punta del Este.

o —— -
S EEE"

—y |
= |

s P

able moom [or Lwo costs i
little as 56 g day.

We had taken several
long looks at the White
Chitlks of Dover. Ye had
walched the dawn come
up ke thunder out ol
Chma 'cross the bay, And
wiee thoughl we hibd seen
evervihing in belween.
Then, one cold day last
December, a doctor fnend
embarked on a4 nonstop
travelogue about a warm place
called Punta del Este and,
before he was through, we'd
made up our munds to dy 1o
South America bo find i,

But don 't pet the sded Mumto
del Este 13 all there &5 i
South America. There's a ot
mce, And U5 easy (O 5ec
Pan Am can sNow you everyihemng
Fronmt Cameas 10 Brusilia, Rio,
Montevideo und Buenios Arcs,
Andd, from there, you can fiy
Ponsora west to € hale and 168
Swiss-like lnkes, north to Lima,
then on to Ecundor for snoswse
topped voleanoes and a red-ropl-
opped city called Quito,
We {lew home from there—eonvineed
Punta del Este &, i lurped oul, wie'd seen evervihine
it o short drive from Montevideo,
the capital of Uroguy, which
= o plegsant Pan Am light from
MNow Y ork
Like most of the shorelhine
around Montevideo, Punta del
Este i miles ol soft, while
beaches, with temperatures rarely
above 80, and life in gceneral an
utter whirl
Yiou can take in a polo match

a5 eastly ns a regatia and, for do-

¥ Beiel amelire commmwerenil L,‘ql:,_:.ll:.l
Loows South America hke Pan Am-
Panaera. This is the only mrline system
that can flv vou completely round the
continent. Fast Jets, mequent flights, o
vealth of experience, plus the utmost m
passeneer comfort,. You can see both
coaisis (or the price of one on a rownd-
P tickel 10 Buenos Aares, See Lhe st
[ oget with Pan Am, the West C oiEst with
Panigra. Go one way, returmn the other
Y ou can do i for less than voul ' ve ever
t-voursell people, there's every- dieamed. For instance the new 30-dav Jet
thing from goll o agquuplaning
Ihe casinos are marvelous and -

eeonmy excursion fare round the continent
ts st 550 [rom New York, $520 from
Aami, 5674 from Los Angeles.

PAN AM - PANAGRA

the people unpretentious,
Prices are olmost too low to be

true. For imstance, a comfort-
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That's my boy!

Qtnte pemi-finals. Overtime, score tied. An
O pENINgG | ek ghat from mideourt, and
we're in! My oldest boy, Mike, made that win
."liF'!,'-_" ||.;|.'-_:|-._|;I'_I _'_I|_'||:| ||!.I1|'r'.'- L Ty J"I.'.'r:'l'":'u"l-'l'-'!.] ]I"”'
tax. I coptured all the excitoment of that crucial
victory an film

Lintil T got my Honeywell Pentax, we had to
he antiafied with nn oocastonn] newspapoer shot
af Mike in action. Then T learned how easy 1t 15
Lo mike really good aetion shots with that great
little cummers, Somedny, when Mike's kids start
thinking nhout o spot on L neighiborhood team,
he'll be able to show them how their old man
helped win one of the big ones

It's pretty hard to think of another hobby
that offers suth rewards, fsn't it?

il w . wity
||'.| jr mdels of Lhe famrmdds
Honeyom Henbor oot g ok
9 agieciio®ie, mfh prices sfarfiing
i at :'_~| 49 51l .'III.'F i -"I_!_Ill'.‘|'
& rl|r-||ll yueld Menfor sysfem,
] I
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HONTY WELL .
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The Hrown Palace
IIII'.
been noled [o
4 yean

cxpediis vour reply,

TBI'G{# n T:-Pl]l{.'t Y

HUIVEL

E
DENVER 6K COLORADO

located in Denver,
capital of Americo, hos

ts hospitality [or dver
minEh rouies ol
i1 1% the pieway (o

climaie

tFavel

i

vist sconic pnd yocabion area. Come
{1 [T 1T i Fil "'I':.'_-|-".| Iny 1.|

i rite Chepl. &G

Marl Mohimann, Generad Manager

Fepresented by
ROAERT F. WARKER, Pisw York Lity
GlLEMM W FAWCETT. Lo Angaled
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"]rhe :r;l_'.rT:|"f.'|‘-':".i].'l-'- | have gy
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sentt have all glven tne o

greatest pleasure to
||,'||.,L':r= who have Tecelved
them—and I have
received many wonderful
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comments long afterward
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Are all travelers checks alike?

e ceceamerrs N0 indeed. And these tests

* Pl a8 ;:.- ,_'. REI-Q%E-144

° e ‘dlf.i.mr tMAHQUAL CIFT DA, show the reasons

T

g why von should nse

l = "=l First National City Travelers Checks
| N e e i -

Thu_w; actual tests demonstrate some of the important bene-
i< yvou pet when you carry First National City Travelers
Checks, Backed by the leader in world-wide banking, they re
eeadily available...immediarely acceptable...refundable an
the-spor! In case of loss, Western Umon Operator 25 can
direct you to the -;|-.|-:.‘=-I: -.1| thouwsands of LLS. relund poinits.
COrversens. there are thousands more refund points....prma
pal hotels can direct you 1o the nearest one. Cost of this
complele safety for vour money? Just one cent per dollar.
“Wik for them by namie at vour bank.

Fest No,- 2—Acceptability—<in lialy

Peomuv]vamipns M '._ M. Bemigmin F. Bawin
il l"l L "'-1 L. %A v Hi ” ".|! || he Yilla
[ iy Ldke: L O i rI|I s SNalsndenl
§ '52- | favelers L hecEs the convenienl woy T4 ey

Test No. | =Refundobility—in Combridge, Muass, Test No, I—Availability—in San Salvadar
Crarddon P Polley of Mew York Burmed 5200 worth ol ikl Ssaliathal Ly Ranco Salvadorens officer Jowe Dane] Casiel
Fravelers Checks 1o a crisp. He then called Wesiern Lineom Operator 23 Lo (raght) preets M. & M, Maunche Casti
vl wan Bmmediately directed w o pearby branch of the Harvard 1ris Aragon who buy First Mational ity Praveles
|. '||'|'||'|___'|:I ]ﬂ'llllllll.-r Fll- IL'I..I-I-;I ii I.l_lll -.II'!:|:-:|I ||_|_'I"_ iEén |||_ ::l-ll; I_ lll_ﬂ"_.k'l Mmere 1 fsY L |||- ik II 'I- E EVEr 'I-l-'|||||

First National City Tr.m*[u-r-. l hm-ln are = H-F"l-'-r Than Moneys nhq-n-\ er vou go!

Snaie Boradi itlemi-E Wire Saw | B O Fgar PN II.I"I'I i N IETET i bk It il Falldd



Get personal, Santa. Give

Please personaiize
A dofen [illeists
($14.8B5 perdoren
pcluding leather-liig
it box) with these names;

YOUR CUE FOR EASY INDOOR MOVIES
WITH THE NEW SUPER B8 MOVIE CAMERAS

MNAME

g=nE prmnt Mol mares (AR | 14

" i

i I

1 L

1 [

I ;

1 !

I !

I !

1 I

Compact !__irh waight, 25-hour lamp _”.. 8 ] Send everything to ]

!-::I.Il III:I.::- :ll.lﬁ; ] -||r|I[-'! I;; " ||‘1 |:"-|| 'lnl:'- ":! aifi Eiul: | nNAME . |

i constanl Gighl oufput _-.|,-|-_.._.:5 entite [ile, i ]
will aot darken s it ages. Wih bounck fight

I i

I i

I ¥

[ E

i :

E }

! i

: 1
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f=aiure migh-neat plestic body and hogh: punity

ADDRESS

ntuminum  reflector Thal wea'l dlscolar, U LTTY STATE £1F
approvdd. Complete with 104t 120-wolf AC =T

eord. Fits all the Super 'y $i8.45 |anciats 3 (514,85 dog, )
Dher Soper 8 mdagdely $9.595 and 5495 Please credil si iy gall pri

At yoar dealer or wiite for Catslog 6

SMITH-VICTOR CORP.
#“:ii: Griffith, Indiara 46319
]
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g : E.ﬂ:g'f.r"
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ACUSHNET

W Bodin [l

In the dark
when it comes
to projection
screens?

Wwant o sxpiofe ecCiling fofdlgn Owhns and
villages? Or mayhe you'd prefer the fun and
adhvanturs of a Wally Byom Caravan to Eurcpe
af Mexids! Or perhaps yivl knpe & rasd aomas-
dnre youa fke to faliow to the snd. It's all

the sarme Wil s Alfmbcaimm Land Yachl Bend

heds, bathroom, ot and cold water, refrigern Then it's time voul i‘.-.".l‘l{r_l the Best , .. 8
tean, heat and hight indepandent of gutsice J:':_a | |I:E-| |:||:| |-3||:||'| |.|| ‘, r.l'EElE t”.? |:|
sources whermver you go. Road voyaging with ar patented silver lenticular surfaces

an AkrslrEdies rreans raEl travsl indsBEnd s — 1“:_"_' $_| I:-I-:I by ﬁﬂ.q-l:
na fime-tabins, tickets. pagcking. t's the s=cil e o
ifge, Bplisr Wy b §ravs] :'l'|"|'l|1ﬂ'|- i FlhE I|'|".'r:r| FHEE Fn-i-l'_llr tlrﬂ{I'I'I.IrE wrllﬂ': nenfl M1

wrile for free booklet "Waorld AL Your Doariep
o wWarid' s Foremuosl
AIRSTREAM |NC :

® & S
Frli s s el & 3
10 CHUmCH BTHEET, JACKS OGN CENTEN, MO Dﬁ"LI il P Opeclrad Screens

arnce 18035
ENBOA. F: FFIREETOMNE. BANTA FE AFAIEHLCOS MF. C5EEI1F

DA-LITE SCREENM CO. . INC,, WARSAW, INDIANA
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You can telephone all over the world

oday, you can reach 185 coun:
: I the world by
telophone. s the T
rient, persol Ay 1 F
i touch
mnd T o5t I8 low. For on
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Wi CraRGER
STORACE macs

General Electnc has the cordless automatic shicing knite ... the one
you can use anywhere, indoors or out. Its rechargeable. . light...easy
to hold. And the hollow ground, perfectly matched stainless steel
blades slice everything evenly, !:Il..rlﬂkl'f ﬁpe-fi_h.e ﬂ.]l -gmu do is gmde it!

Lol R e L 1] B il minm, - TREGEE

™
GENMERAL ELECTRIC CORDLESS WHMA CLEANERD The f1r~nr1l FOR COFFEE LOVERS . Gonoral
TOOTHBRUSH. Reguiar use can give Elestric Forable Cleannd is [eas  Elsgethe has the collesmakdar yvou
gleanar lesth, more heslthiul gum {han ";'l" |--'|.| vyl poweriul enovgh can immenss .-_"-'||:|'i-:l|-:|-.'Fr:-rtf-rlr-ru:_||=
carg than ordinary hlr" breahing o clean averywim: _'—I'_'T:l W0l =logning. Peel-A-Braw® counts tha
Reckar get 1h i3 plorane Fack, shdan, car, Al atluchkmants rpe. Handy brew seléctor, too

;
ey A Do 8

GENERAL £3 ELECTRIC



Introducing the tuned can 1966 Buick.
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