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The Rockies’

Pot of Gold

By EDWARD J. LINEHAN

Acssistant Editor

Hiustrations by National Geographic
Phovographer JAMES L. AMOS

HE GHOSTS OF COLORADO sleep
fitfully, in verv shallow graves [ recall
a summer day when | tired of soaring
steel and glass and condrete—even of
friendly shirt-sleeved people—and turned
my back on downtown Denver to seek some
feehne of the past.
| poked my car west into a wooded canyon
that wriggles up into the Fromt Range of the
Rockies. In less than an hour I lost & century,
A weathered apparition hrought me to &
halt. He was hunkered down beside North
Clear Creek, where it ghnts and burbles and
diances down below Black Hawk and Central
City, in the classic stance of 4 man panning
gold. A ragmed burro tethered to a nearby
shack sang a nasal complaint, lending final
credibility to the scenc.
Thas; 1 thought, was how it was, and why it

was—and almost exactly where it was, in 1854
—Lthat the State of Colorado was conceived

Crh, Spamish and other explorers had come
undd gone by then, and a few traders, trappers,
and buffalo hunters. And down on the rim of
the prairie, miners’ cabins already clustered
in o gold camp called Denver City,

Hut it was the bonunea discovered in Greg-
ory Cralch, just n shout or two upstream from
where | watched the miner panning, that
losed a0 great stampede of men and wagons
to the “Pikes Peak country™ of western Kan-
sas Territory. Fabulous lodes drew thousnnds
in the "60's; with them came the certainty thi
& state would be carved from this nch, rough-
newn expianse of peaks and plains. And in
1876 it was

The Centennial State (born a hundeed vears
after the Nation itself) has evolved in less
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: '*a-_.. E COLORADO COLORAMA: Aspens in autumn gold
£ 5 | ' gleam above a sun-silcered stream in Bogan Flats
| | | Campground, near 8,763-foot-high McClure Pass.
‘ l September snows already dust granite peaks
ringing the green vale., woscwnows @ wss 159
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than a century into a complex gant that the
most visionary pioneer could scarcely have
bragrined.

Along the eastern Bank of the Rockies,
where 30 percent of Colorado’s two mallion
peaple live, jet-age industry hums and space
technology  fAourishes Monumental water-
works—dams, tunnels,  canals—move the
generous snow melt of the Westorn Slope uw-
der the Continental Divide to & vast, thirsty
agricultural empire on the eastern plains

Skyscrapers now soar where cabins hud-
dled on Cherrv Creek; dignified Denver com-
mands the commerce and fnance of an eight-
state mountatn reglon (maps, poges 108-9)

Mining, the state's foundation stone; TIRES
with metallic names unheard n gold-rush
davs: molvhdenum, vanadiom, cadmium,
aranium. Andevery vear, where salitary trap-
pers and prospectors prowled a wilderness,
more than =even million visitors now sk
Coloradn's slopes, climb its peaks, fish its
streams, hunt its game, admire its vistas, or
simply seek still-plentiful solitude

I spent much of last summer, and part of
last winter, as one of those millions, exploring
Colorado by car and pickup camper truck. |
roamed from flat farmlands near the Kansas
line to sun-kilned canvons of the southwest
| drove over spectacular passes, floundered
jubilantly in powdeér snow, and swam in hot
springs. [ fned trout over camplire couls;
dined in élegant restnurants; and slept among
the restless ghosts of crumbhing mining camps.

Placer Claims Fade Away

Thev were lively and amiable ghosts—Ilike
the one before me in North Clear Creek Can-
von (page 1671 He seemed the picture-book
prospector, with muddy boots and fraved
checked shirt. He caught me staring

“Don't get carried awny," he said, and o
wry smile creased his stubbled face " Actually,
1 clean up pretty good!™ Then Victor Couch
waved off my apology for gawking and offered
to show me around his placer claim,

Placer gold—the free dust, lakes, and nug-
gets wenthered and wished down from the

Branding his Hereford calves, Michael Strang holds an anmimal as an electnic jron
sears it with the mark of his Mill Iron Lagy W Ranch: an axle support of an early
gristmill and the letier “W" on its side. Strang runs a breeding heed of 500 head on his
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hills—is the easiest gold to extract Onee
there were thousands of placer claime in
Colorado; woday fewer than a4 dozen are still
being worked.

“This stream bed was cleaned out vears
ago,” Vic saidk “But I'm into virgin dirt over
here—the roadbed of the railway that uzed to
izt up Ly Central City from Denver.”

He climbed aboard a gasping old power
shovel and scraped up a load of mud, gravel,
and cobbles. The pay dirt clattered into an
equally angient dump truck. i which he
hatled it some 50 vards to a rasty, inclined
tumbler. As the perforated drum revoelved,
siream waler sluiced the fine gold-bearing
mud and sand into a serles of wooden nifles.

Buckshot Ended One Miner's Dream

*¥ou'd be surprised what vou find from the
old dove,” Vicsaid. “T've dug out picks, broken
shovels, boots, bullets—even part of & corpse.
Somebody’d filled him with buckshot.”

He scooped out the fine muck trapped in the
sluice box and with practiced wrist action
slashed pebbles and lighter residue over the
edige of his broad pan until heayvy black zand
remained. Now I could see the tiny dull-vellow
flakes—dizappointingly few to my eve-—and
A twisted quarter-inch bit of gold

“Thatll go a couple dollars easy,” Vic
crowed, and his smile was something to see,
“Now I ask vou—could & man ever get bored
doing something like this?"

“Could a man make a living al it/ | asked.

His smile dropped. “Not at 335 an ounce,”
he said, “During the summer, with a couple
of helpers, 1 can wash out about an ounce u
day, mavbe two. But | make out | let tounsts
pan their own gold at a dollar a head ™

Before 1 left Vic he thrust a rusty pan into
my hande, pointed me at a pile of gravel, and
invited me to strike it rich

My prospecting lever cooled rapidly; slukc-
ing six or eight pounds of gravel and water
can o remarkably painful things to unac-
customed wrists. In 10 minutes my knees were
kinked into what | feared would be o perma-
nent crouch, Finally only black ferrous sand
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land bv the Roaring Fork River near Carbondale, Cattle raising and feeding put £1,000,000
a day into Colorado's economy, but stockmen face an uncertain future becanse of soaring
costs and hard-to-get help. "In this business vou have to be combination cowboy, larmer,
mechanic, truck drver, and fence builder,” one rancher told the author,
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U. 5. Mint there, had just fimished her annual  the most efficient coin factory in the world
eltiement—a monuwmental feat of bookkes E With Assistanl Superintendent Charles
ing and ctocktaking that i efl, ameng  Miller we walked down a long corridor
other things, some 22 400,000,000 worth of  room filled with punch pres=es. 'he .
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(Charlie Miller, "That's all we're making tow
18 million pennies a day.”
I'he nationwide penny shortage, | gathered
aver the din, was a myztery, *We don't know
goine.” Charlie shouled

|‘|.|I|'|-;-. iiF

where thevre all
sgme think 1its pigey vending
machines. Maovbe oSt collectors.

‘Love to hear those nresses |||-I|_I'.|'|m Mre
Rossmiller shouted happly as we moved on to
a frenzv of other machines that, i turn, &n-
negled, cleaned, and stamiped heads and taile
on the coins with 120 tons of pressure. An-
agther device sorted out mis-struck pennies

Charlie picked ane of these from a tin and
handed it to me. Abraham Lincoln’s proble
had been stamped off-center, neatly ampu
“I wonder whal a collector

tnting his nose

In mile-hizgh Denver, "Queen ‘::it:l- of the Plains.” the sun shines an average S
vear. and winters prove surprisingly mild for the altitude. Lured by climate and scem

1Lk pewromers stnee 190
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would give for this.," | mused. returning i
L B
“Plenty,” he =zmid,
hack nto 1
WVirs

|
nsked (o wed

and dropped the coin

w bin with elaborate care

Rossmiller reminded me that 1 had
coimie gold—Ilots of i “Will a
million dollors do#' she asked
There it

.:l Lss—srheTal ll-l.i.-'l:‘|.- ".l.'”l"'-'-'

wiis, in &n alcove behind plate
bars the stre ol
hutlding bricks, gleaming softly in subdued
lightiner. A million dollars, 1 decided
absolutely heautiful

“We keep 1t on dispilay
Rosasmillersaid. “The mint gets nearly 200,000

" 5 L .
sighlseers A Vear—more than any other -
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traction in Denver.'

Denver. in turn, is one ol Colorado’s major
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clean and hindsome melropolitan area that taurants. courtvards, and shop

laps over hve counties and houses 1.2 million Many Denver streets command striking
peaple—maore than half the state’s populace views, Bevond the department stores and the

aters Ol 16th street l[ooms Longs Peak, 50 mile:
wav in Rockvy Mountain National Park (b

Yet despite freeway, fnctory,; nnd stockvard low), Look west along Calfux Avenue { page:

PDenver: Pictane Window an the RBockies

even an incipient smoe problem-—Denver 62-3) and you can see Mount Evans; the
muntaine an ur of space and ereenness, |4, 2t -foot peak, o remote looking, 1s easthy
Lhanks I|I.I!,|.II|,||=.'.'||r|-,||| more thin 100 mung climbed by the Nation's highect naved road,
ipal parks and the ||:'.-!‘.|-‘.I.”.IILI:- sprinkler hose which dead-ends just short of the summit
|'.'l.'|'.‘| its mmevitabie sk I'l'.ll'.l..—-.'ui.l L ArTImie] ‘Il.'l::l.!'.l.'-. |::-|,_5 :-|.'|'11.Il iilar |l-!";_'k-]r|'|'|'| ll|. th
streel, named for Geen. Willlam Larimer who  Rockies, Denver has something else that has
founded Denver City here in 1858—appears  helped to double it popaiation i two die
nore mellow than tawdry, with derelicts hask-  ades. As one cab driver exoressed it to me
ing hazily in old brick doorwavs. One stretch “Sometimes [ almost eet sick of cunchine ™

of the street has been beautifully restored Inte The climate isn't guite that benten, but

Telpphaoto view, looking northwest, sweeps acrdss the cliv's bealy canopy to the golden-domed
] 1 1 H ' 3 =T - T k.
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LUNG LIKE A SADDLE BEASKET O%F the back

e -of the Rockies, Colarada 15 the lofthest of
thie 50 United States, averagme 6,800 feet above
sed level, Fiftv<live of s
peaks top 14000 feel
To the cast, high grassy
plains Hope up. o meet
Foovi i 15 of the miouintains
Wizt of the Contrmenbl
Divide stamd  sawiooth
ranges and hizh plateaus and mesis cut by plung
Ing canvonse Rivere rising among the Colocado
Rockies supply water to |9 ather states. Gold andd

64
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silver built Coloradn Termitory inte 4 Beximlown
date: today mining runs behind industey, g
culture. and wimter amd summer visiinrs &= an
AN MO ERrmET

AREAL 104,247 squnare mides, ranks Sthe POPULATIERNG
T =30, ranks 3th ECoxNOMY: Monufacturing and
fiesil-prrricessing Indlustries nlome the enstern flnnk of the
R baes; livestock, grains, sifulfa, suzar beels on eastemm
plniess tourism, mbed, and mimdng (molybdenum, Yana
efteiem. e, ginge, lesdl in the rugged west. MAJON
CITIES: Iknver, pop SILARN imetropesliten  fegin
|, 167 0008, capital, Colitudn Springs, 128,500, Air Force
Aiauleitss  Tighi ||:|||||'_|z-.,I Prisbalii. 105, 600 sriarnuinctur-
o :r.1|f|' copter ADMISSTON: [87d W LKLl stale
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You =¢e the water shimmering -

| ||1'|'1-'. [ I gl b I.-_||-_r|; L LV rnor
| Colorado into geeng with me, rieht then
kil there, o Babbit Ears Paojus

| drove out of Denver in a rented campes
hender for the mountains. The fuct of Colo
raco’s albitude impressed itself on me the firss
||J'_"|'| oul. o U S |'--.'|_-|_ =EPVCTTT LM
eround. T carelessiy Finnedl  thi HLDEr seal
froem & e of inst Lnt |--!.f'|,-.--_ ki vl e &4
leved, and a pull of brown powder exploded all
over my shart front | was parked ot 9,000 feet

Vare | ian a thousand of Colorado's peak

ot higher than 10,000 feet, and 55 aof ther
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For bl hillion vears this land was re-
peatedly warped and broken by cataclvsmis

forces, rmsped by erosion, and -|II ded by i
truding epas. But only some 80 million vears
ngo (roughly inst weekend 1o peolomsts) did

peeriond of upheaval called the Laramide Res

ciution begin shaping today's Rockie
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Ciradiually it uplifted the crust of Colorndo into & gIgantl arch, liter Lo
W Wormn AWiEs and sharpe pied INto. rigEed teeth by water, winil and e
Voleanoes belched and molten rock seeped up into crevices When the
I'n'.l".'_’-' I
hat world give men compelling reason to come to Colorado

sid fire cooled. some of it crystallized into mineral veinsand lodes
Today the mountains are reason enough. In Rocky Mountmn National
pork  which straddles the Continental Divide, Superintendent Fred |
MoVl to
For several doys | accompanied piark rangers patrolling this 4 10-square-

d me. "We're expecting two million visitors this vear—a record.”

mile preserve of breathtaking peaks, Hower-strewn meadows, alpine
tundrs. and gemlike lakes® The park is a paradise for campers, trout
Gshermen, hikers, and climbers, and for those who hnd rire rewartd i a
elimpse of prazing elk or highorn. | spent one entire evening seated DY &
lnke. watching a beaver colony carve silver furrows in theé moonlit waler

But a disturbing note has erept into paradize. VWhile examining the
=0 e |,'|::-I'I'|II'“'||".1': =i e ik Park Hanuer [hek Shillinglaw corried i his
patrel car, [ noticed a <him black canister al his belt. “Chemical Mace,”
hie "-.|||..-_i||l_'-!| yncamiortahbly

Park rungers prefer to talk about other things, but admit that motor-
cvele ganes have harassed motorists and that occasiomal “car clouters™
have broken into unoccupied autos and tradler:

“We don't want to be policemen,” several of the rangers told me Hut
thev have guiethy underzone riol Uaining in Case¢ mone serous clisturt:-
ances intrude into this lolty SERCTRREY

Western Water Slakes Fastern Thirst

And lofty it is. Trail Ridee Road, the highest continuous pas el hichwas
in the country, tops 12,000 feet as it snakes across the Continental Dhivide
feam Extes Park on the east to Grand Lake on the west (pages | iG-4)

Fast of the divide it was overcast but dry as 1 headed my camper tow ar
Grand Lake: on the Western Slope 1 encountered a gusty drumming raim
Fhe difference demonstrated Colorade’s principal economis problem and
hins spurred the state’s most remirkable enginecring achievements

Eastward-scudding clouds colliding with the Rockies drop two thirdls

wir meisture on the Western: Slope, leaving o little for the bhroad,

nf 1
foetile farmiands east of the divide. One solution was the inge NS
Colarado-Big Thompson Project, finished in 1959 atter 21 years ol work
by the U. 5 Bureau of Reclametion

\ vast man-made reservoir, Lake Granby, intercepts Lhe Coloracdo River
auriv on its long journev to the Gulf of Californio. Ceranby's huge pumnmps
lift water nearly 200 feet W nearby Shadow Mountain Lake and Grand
Lake. Gravity does the rest. Through the sloping 151 mile Adams [Tun-
qel water flows beneath Rocky Mountain National Park, emerging on the
Eastern Slope to feed a network ol reservolrs and power alants. Cnables

g 1 { WATIHOS AL LiROGHRAFHH Colormio By L g Wil LT JIREFe y Roathley et

KT T P lI|'| LT Al 154 i el praeds | rapials Il-i'- T I' -.'I"I'l'II l"l Lirmaes Aamust 105

How man may walk in space: Multiple exposures lollow the muvemenis
of Arlen A Schlaht he tides o device thiat simulates weigntlessness al
he Martin Maretta space center near Denver, Seated in the vokelike ap
Frarane the engineeT grasts Knobs Wired Lo A Oompiier 60 1l MAneLtvieErs
it in am dlirection b w18 s un, dhown, S Wiy =, oWt oF Do s

wardl Here Schinht descenid= from upper lefl SNASA A oen] ey Appalieis
tiate Program envistons a workshop mserted into ortit in the earlv 1970
from which astronauts will sventuyre oul with aelf-propelling bacgpacks
anil move through space much in this manner To make this dramativ pic-
fure, photographer Lsisingc openeid the shutter of Hs camera i the
Adarkened chamber and fired strobe lights every other spcond
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MWan-mads |i:.:||.I||||'.|_' IFOITE B | Lhwagy =ihinl

PENErplnr,. SLikl il eXPrrmeni ik i

whether lightning en gers marine life or

I el 11 Vit dErov Lial 1

on affected | & bolts s smaller in sal
L 11 I S il, 1 £ |8 i
™ | e P

Illlil _|III||||_| .|'|'_|::|. !:':_-I 1 WIFeT

mountain towns named Fuarckas and Bona

others soeak of harvests [ Irchiard Cib
Fruita, and Sugar City. You can't mistake th
primming anbcipabion that inspired the nams
Firsiview (where the westward-hound with
their oxcirts and whpons first elimosed the
distant Rockies), or the viague lesnalr ol La
L hance, named as late a5 1926 because 1t w
1l 5o far {ron ..i.'.'.'l'..'.':.;

U the plaine | passed crossroads hamled
named Punkin Center and Toonersyill Ll
in the ieh country 1 smitled with the W miE

Il ghosts who called their towns Tincup
Lty City, and Bucks=kin Jo

"Hang Un to the Matchless"'

Across the ruered Mosquite Ranpe fron
Fairplay stands: Leadville, once Colorade
econd largest city, with 24,000 people. Dwell
INng neariy two miles above sea level bodlay
LUAILY TESTHAENT liim thear vear I L3 only three
months—" July, August, and Winter." Theis

I i P TRT i )
[AC1TH Il.l || JLas=ET TNk 5 LTl W LH I|_ - ||1|:!|_'I

mvbhdenum mine at Climax, 13 niles to

north ipagex 166
In 1874, when most of Colorado’s ploce
L .i" L B I.'-l'i -'|:|'.| 11 .|':.'-||| (RN LRI RE=0Y i
their way up the head of the high, sprawling discovered that the heavy dark sand that had
Basin !iil.'l"“l'ul.l |.:"r...'.-! L town swith d b LTI .'||||_"| :|-_-_ okl miiner< in this area w
Iintrigume name of Fairpla almost pure carhonate of lead and silv
h 153% miners of the nearby gold camp of rvmone the fortunes made here wis that of

[nrrvall jealously excluded o eroun of new H. AW Fabor. a storeke per who grubstoked

comers. Dubbing th e “Lyraball,” thi R TR miners to 17 worth ol

E i
LD OO pushed on | FIEE  [hEM l1irt omn L hev promptlv struck silwv Haw™ Tah
Lhe south Platte River, where thiev buili §Tal L il his share for a million dollars ng IEkT
own town Today Tarryall is silent, gone. layed that into more than nine million from
r':l. L2t LI 5 | nehleous rebuke other oig rinEs, inciudine the fan M "H]_IZ i

Fatrly | loradnns knew how t FLELET e LIretnd liess AIEENT
tevwnis. O course, Denverites chrstened theirs [abor the milliongire turmed to poli
lor & governor of Kansas Territary 1 rising Lo serve briefly ngsa Ul S Senator: Alene
politicad favor—nol Kknowing thot he had the wav his eve fel I [5] il eautiful Elaa
Uready le alfice. An LT i-;l' Es Daar no '--_'l .L'- Cl et ll:'-.l"'." r:-'-__ il inoa scando
onsense names that only a4 miner could lov 1l warm in Leadville’s memory, he divorced
like Bedrock, Basalt, Granite, or Silt iz wile Augusta to marry her
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}m*h FLOATING SOUNDLESSLY amid a world

swwathed in white, a sailplane glides oger the 4
Maroon Creek country south of . 'L\]Hﬂ‘,.l i dF,

a 4

Pyramid Peak, 14,0108 feoty looms N’f‘a"ﬁ Stope
soaring, ay performerd by the pilat of this
Scheweizer 1-26, proves _ﬁ't;' mirre exhilarating
than dangernus—as lang as the wind holids.
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(s the clovnd-drifted ool of thie Rockies, visitors stroll Forest Canvon Overlook near Trodl

Safe in the sanctoary of the park, 4 bighorn  Colorado’s state Bower, the columbine, and

bl gambalsin spiring grass hesude the Pall Biver pther wild-flower species beautify the preservi

But the sarn of Hornce Tabor and Bab [ vizited the shack beside the now-looded
o ervdded like a Victarian melodramus Witl Matchless Mine where Baby i lived (o
the reépienl of the Shermon Silver Purchase  vears, walting for silver to become King again

Act, silver prices collapsed and all Colorade  The single room held an old iron bedstead

stagrered under the Pamoc ol 18345, Tabor's tabile, and a chatr, Cardboard and vellowed
: 5 4 = 1 A

inancial and politicad fortunes plumnmeEted IEWSPHIETS COVENSD Cracks th the wialls

W hett he dieed an 1RGO he wias postmaster o Here Baby Doe Talinr, whose olitterine

Denver. Hic last counsel to Babvy Doe wias wodiding: President Chester A Arthur haoad
Hang on to the Matchless—it will make mttended, wans found dead one dav in 19
mitlions avain, penntless and {frozen, at the age of
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Bidge Road in Bocky Mountain National Park

Peaoelul rodent who slecps minst ol
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all-taith chapel, shadowed on the west by the rugeed and aptlv named Raminart Ha

making 1t the single most |n-|-|-| LF aliricoion roams. The famous | afdel Chapel. with its

in Lalormd itriking alummum-and-steel spres. soars |
| arrived Lhere on o Saturday alternoon feet into the Colorado skv (aboyvs

andd Lapt. Michasl P McRaoaney, community- [he academy tepches some 3.200 cacdet

glations officer, graciously left unfinished a sdlbjects rangIng Irom astronautics o vert
rotit By he was LYINE Al owed me .|---|.'1r| birate |'i1:||r:.||||.-_'-. preparineg them 1o Decom
Unly 15 vears old, the academy 1= sealedl  career officers in the Air Fores

e It the space Age In the shadow of th I discovered that 16 also raises chickens
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road, and cost $200.000.000 to build A "These two are arctic ovrfalcons,” =aid
single dormitory, Vandenberg Hall, has 1,328 the base veterinanan, Col James Mclntvn
Wheer Faleons Wesr Alr Farer Bltie! By Wi POITHINE GUL i [ir ol snowy, herce-ex el b
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the U, 8 Too bad sou can't see them at their best—they re
moulting now

Mike McRanev picked up a stray white hackle from ths
floor. “What a trout fiv this™H make,” he said

Before | left, Mike handed me several “MceRaney Spe

cials"—gray fox fur wountd on tiny hooks to simulate fresh-
water shrimp. As [ took a final look at the academy s spoc-

tactlar geometry of glnsz and steel, Mike pointed out an
F-103 fighter parked near the chapel as a memorial to
academy praduates killed im Viet Nom (pame 180)

‘When they dedicated that plane about a month ago,
another one fiving overhead as part of the ceremony came
in st a little too fast™ The caplain stared thouehtiulls
it the sky. "The <onic bpom broke 300 windows

| doubt that the concussion bothered mirmen deep inside
Chevenne Mountain, south of Colorado Springs. The 900
man U5 and Canndian staff of NORAD—the North Amer-
ican Alr Defense Commitnd —wirrks under a rool of granite
a quarter-mile thick, in 11 windowless steel hudldings
mounted on heavy springs, behind 30-ton blast doors

NORADNs computers instantly evaluate contacts picked
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petite East German blonde, Gabriele Seviert,
wan the women s title; & Detroit vouth, Tim
Wood, the men's

Outside, fur-into the mightl, skiers schussed
down the Roocdlit swath of Ski Broadmoor on
machine-made snow,. As usal, the Western
:‘1-|u|'|;- wils goetting most of the moisture, Next
morming | headed my car for Aspen—the
heart of Colorade's ki countn

Plaster Casts Abound in Aspen

ssoWhere in the United States coan vou find
mare =ki lifts (30}, more miles
womore plaster casts than in the

of slope and
sl 12040},
rmountains around Aspen
Lr. Kobert L
IC surgeon whase office 1
cated al the fool of Aspen Mountain, save mi
the previous sesison's casualty figures. 1,75
skiing patents treated at Aspen Valley Hos
pital; 545
tures of the tihia or fibula
between knee and foot “This vesr wi

even blgeger,

swearingen, voung orthope-

ronveniently la

s Of them Lo Iric-
the long bones

| be

Cists nppligd-—47

he siid cheenly
[ wondered whv 2kiers 1Y seen Imiping

MU [FRATH 1'L--|I-:'|| srpemiesil Lo take 1F 20 Hehtls

Ramparts of red sandstone thrust heavenward in the Garden of the Gaod
LERNAA & R ||| Hie aned tnivncen

west of Lolorado Springs. “The weirdest of place:

ahbe sk Ljie anid sire” wrnte Coloredo

wlent, with a stranee ook of havine been Jos

s permadisral st pie Ultmibere an the Giorden's

*1 think there’s a certain camaraderie in-
volved,” the doctor replicd. “Then; too, in
addition to some of the finest orthopedic fa-
cilities m the country, our hospital hos some
of the pretticst nurses. We get 15 applicants
[OT eVETY nursing vacancy, and we «

them carefully.”

FLRLISAS

He wenld on o o mofe Serous point “1
pricticing in a plush
il here 1o Aspen
of freedom that | enjov,

suppo=e | could be
paneled office somew here
there's

Many other

i siir of

::'I:'IIII|I.' £, 100

Perhaps that air survives from the rip
roarng 1590°s, when a mine at Aspen vielded
i silver nugeel werhineg more than & ton
While vou van still fGnd the architecture of
that period, much of it now housies fine res
and boutiques, Aanked

LAUFant=. =Xl sSHODs.

UV modern apartments and lodges

similar modernmity  pervades the area's
newest, sleekest resort, nearby Snowmass-at-
Aspen. This <elf-contained village, with 30
miles of =K1 tradls andd lifts I.|_|_I_||J_1|.||_' Ol Saryving
ol sKiers per hour, opencd tn late 1967, Tts
planners envision 1t a dozen vears {rom now

i5- the Nation's lartest ski resort. with five
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iithor Helets Hunt Jackson in 187H, all mationless and

dppped and beld back o the very climmax of =cm
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Lesitewpy Hocks (lell) scale a sheer (ac
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Vail Village, desiened by skiers for siders, nesties m a
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Each summer, too, business exccutives and
echucators meet at the Aspen Institute for
Humanistic Studies in two-week seminrs
ranging from Plato to Thoreau. In the insti-
tute's hexagonal seminar room [ listened to
15 sport-shirted participants thoughtfully
chewing over Arthur Miller's classic Death
of a Salesman,. Was Willy Loman, the tragic
central figtire, in any way sbccessful? What
is success, anyway? For two hours they
pondered and propounded.

An insurance executive came up with an
ansgwer that met approval around the table.
“Success 1s two weeks in Aspen,” he declared,
andl they adjourned to play vollevball, or to
fish for rainbows in the Roaring Fork River.

I followed that fiver Lo = juncture with
the Colorado it Glenwood Springs. and turned
westward to the town of Rifle—for decades
the world's center of shale ofl inactivity

In this northwestern segment of Colorado
—and in neighboring Utah and Wyoming—
lie the world's most extensive depasits of ol
shale. Beds of this soft gravish rock. as much
as several thousand feet thick, cover 17,000
sgpare miles.

“UHl shale” is actually a misnomer. The
rock is 4 marlstone, contsining o waxy hvdeo-
carbon called kerogen. When crushed shale
i5 heated to 900° ., the kerogen breaks down
into a thick refinable liguid—as much as 80
sallons per ton of rock. Estimates of the oil
locked in the vast Gredn River formiation
range up to two trillion barrels—{ar exceed-
ing all other known petroleam reserves

In 1968 the U. 5 Department of the In-
terior, which contrals the richest shale land,
offered test leases to ol companies, but their
hids, dizappointingly small, were rejected

“Just to get started might cost a company
1(d), mayhbe 150 million dollars." said Midcolm
[). Smith, who heids o U S, Bureau of Mines
maintenance team at the bureau’s pilot plant
near Rifle. “Then there’s the problem of waste
disposal. After vou extract the oil from a
cubic vard of rock, vou've still got roughly
a cubic vard of spent shale on vour hands"

The bureau’s now-idle pilot plant. o maze
of silverv pipes, retorts, and refining units,

Natitonal Geographic, August 1969

has long since proved that oil can be wrung
from shale almost as cheaply us petroleum
can be pumped from the earth

All Colorado awaits the erasure of that
word “almost.” It could happen with Project
Bronco—a 50-kiloton underground nuclear
blast planned in Rio Blanco County by the
Atomic Epergy Commission, the Interior De-
partment, and a group of private companies
I the rock shatters properly, attempts will be
made to heal it—perhaps by burning part of
the fragmented shale itself—thus releasing
the oil, to be pumped to the surface

Whether or not Project Bronco succeeds,
Mr. Smith remains basically  optimistic
“Whenever this country needs the oll badly
endugh, we'll have it. The money will come.
Everything will fall into plnce.”

Some Coloradans envision a milllon-barrel-
m-day ofl industry on these raw mesas by
1975, A city of 350,000—second in size only
to. Denver—has already been designed for
the Colorado River Vallev, near Rifle.

Hixgh World of Hungrey Trout

I drove down the valley southwestward to
Grand Mesa, a spectacular plateay 30 miles
long and nearly two miles above sea level,
separating the Gunnisen and Colorado Rivers

More than 200 mirror-like lakes punctuate
the mesa's lower-strewn meadows and thick
forest of Engelmann spruce. Inmid-July snow-
hanks linger under sheltering boughs; their
trickle of icy water keeps the lakes chilled-—
und the teout lvelv—throughout the summer.

I cnmped on Grand Mesa for several days,
to fish half & dorzen of 115 trout-Niled lakes.
Moming and evening 1 cast wet flies, dry
flies, spinners, and worms—and caught and
relensed raimbows until the sport palled. Once,
when 1 had fished without result for an hour,
I remembered the tiny hintlike creations Mike
McRaney had given me at the Air Force
Academy, 1 tied one on, and caught a fish on
ench of three casts

I ate crisp, fried trout for breakfast, lunch,
and dinner. [t was time to vary the menu—so
I headed for Grand Junction and a thick
sirloin of tender Colorado beef.

Fireworks explode as Aspen celebrales it= January Winterskol festival in Fourth of July
fazhion. Bursting bombs Heht Little Nell, ane of 47 ski runs nising above the town, In the lne
1800 miners clawed some £1 22,000,000 in silver from these mountains, and Aspen became
a six-newspaper boom city of 13,000, But when silver prices plummeled and mines closed,
the population shrank to 300, Since World War 11 Aspen has dizcovered a second bonnmnea
—skiing—and s citizenry swells from a permanent 3,000 to 15,000 in the snow scason.
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mun-made wonders wrought more than six
centuries apart: the Durango-to-Silverton
parrow-sauge railway, and the Grooding chiff
dwellings of Mesa Verde National Mark

For three decades after the hrst locomaotive
[Mrver in daring radlroad
prusherd Lracks
across tumbling rivers

armved 1n | K50

huiliders nArrow-gauEe inlo
Colormdo’s canvons,
high passes—wherever miners
needed] supplies and had ore to ship oul

wriul
past—the Denver & Rip Grande Westerns
SHverton.” which lazst summit
g0, 724 passengers up the wild Animas River
200-201). The 45-pule clifi-bangmg
ride delights children and aging railread
bhuffs alike. The stubbs Hitle steam locomotive
chuffs and tootles up the grade, spewing coal

smoke thick ne wool, and wheel flanges sing

anad  over

One lively specter remadns of this co

carried

| E b s

around tight canvon curves
I sat in an apen wooden coach beside n re
tired depot agent from Wisconsing who drew

e the

out a far zold watch as we Fpproai

Fence-riding  cowhbovs, awaiting their
FUrm Tep T
ymid a elowd of dust at the Ch
ray County Fair amd Bodeo in Kidgway
Wembers of Lhe Horle ALkt Ii-
thon they fravel from caast to codast 1o com
pete for przes 1n brone ricing,

sndille-hrone bucking, call moping, steerwres-

heet i uadely as he bull

-||||_-. g Sl EiE]
Lo L=
hareback

thine., and Brahman bull riding. Loist vears

winner earmeid nenrly $50,000, Danger

1]
ous though their sport Appidrs, the cowboyvs

suterr |-|_ i I:i_:||'||"-

ald minine town of Silverton. "Right on time,”
n smile. And ns the
whistle and the hiss of steam proclaimed our
arrivil, he touched a knuckle to a glisténing
evi—irritated, 1 suppose, by A cinder

“Mupn,” he =aid <oftly, #*That's music!”

Some 40 Durango o mew
miniaiure railway may be built through the
stunted forests atop Wethenll Mesa, one of
the high, flattened fineers thalt poke among
the canvons of Mesa Verde Nattonal Park

The idea of o mini-train = being considered
bv Park Service officials to prolect Mesn
Verde's environment human
Crosion v o4 NLUR) VSITOrS 4 Vear pour

e sald with nooLing

milies west Ol

| raoe Lrom
NEAr
onto Chapin Mesa o troop through [amols
CHT Palace and other spectacular dwellimgs
page 160), The Park Service hopes to relieve
this pressure by openmg
nenrby Wetherill Mesa sometime in 1971
Aided by National Geographic Society re-

srmiilar sites on

sparch grants of more than 5300008, ar Fiie

! |_|'_'_.III

ologlsts spent five vears, beginning in




excavating Wetherill Mesa ruins like Long
House, Mug House, and Step House®

The project, one of the most thoroush ever
uncertaken in the LS, shed new light on the
Anasazi— the "Old Oneés™—who occupied this
region for more than a millenniam, then van-
ished about a D, 13040, The research supports
the theory that prolonged drought, much like
our own, Duet Bowl days, drove the Indians
from the mesas

A new problem now threatons their dwell-
mges, clustered under overhaneine cliffs

“Almost every nfternoon the windows in
this affice rattle, and pictures start dancing
on the walls," Park Superintendent Meredith
¥, Guillet wold me A landshde in Febraary
1968 had ciscnded acrass the entrance road
near Point Lookout Sonie boom—the same
phenomenon that had struck the Air Force
.-"‘1.1'L1|Ir1':1l1.—1.1."rr_-. tle sHspect

The Park Service and the Federal Avintion

*2ee “Solving the Kididles of Wethenll Mesa”™ by
LMiuglas Usborne, GERGKAMIN. Febroary [UG4

Agency have mnstolled a recorder ot Spruce
Tree House to determine the intensity and
frequency: of the shocks. 'With this miorma-
tion, the offending air traffic may be retoutied
pway from the park.

Eastern Plains Grow Crops and Cattle

Blue-gray rain clouds cloaked the crests of
Lhe Sangre de Urnsto Mountsins abead when
I renched the rich San Luis Vallev in southern
Colorado. 1 pasced miles of neatly ditched
Nelds of potatoes and sun-burnished barley
and windrows of drving hav. | drove on east
to the High Flains, where the land lay parched
ns wsial, T'."-'.n.'l'p! [or irrigated fielels along the
south Platte and Arkansas Kivers, this east-
erny third of the state 1 dryv-farming country,
where wheat s coaxed from thirsty soil mnid
ranchers’ windmills. ceaselessly seek vagrant
hreezes to keep the stock tanks filled

some 2% million cattle grare Colorado’s
nlaing and high mountain vallevs and na-
tional forests, accounting for 60 percent of the

| 135
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WE DRIVE YOU LOOK  ix the sevselile slogan of
a peep tour thal takes passengers up harrowing
viteitchback rodacs in the San Juan Mountains to
mitney that once produced more than S300_ 008 (0N

in gold and silver. At the ruing of Black Bear

'I.I'|'.1|4 e i |._l-.,1'.f-.'|"-. T =i :]Iurr'i'.l 11 ”“- -I'l!!J"H “IiI" 'ri.-“"”--h-_!"-.-F

cinbbed “'To Hell You Ride ™ by early prospectors:
Actaally, ity name dernived from the tellurows

aore found here. , e 4 .
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“"The Litde Engine That Could.” Like the

Ioromotive n the children’s cins-
416, Lhe nhrmow-gduee TMirango-to-Stlverton
train chues up the Andmas River Vallev, el
Making
Finiar [Ormey” iy Lhe ys=s=lervear
of lusty frontier dayvs, this lHne of the Den

vET & Bio lLrande Western Mallromd s

FEME N OCriE OF CAanmyYorn SEns s Wik

Ehrough the heart of the twi-talbon-asre
man Juan Natiophl Forest, Colorido's larg
sl Lndd down m 1882, the three-fool-wide
Lrekl I'I. carried oul milhons m o metils mined

fear sisartorn :'III.l' #1 |l'_':l_' i I'-I.'II_'-..I. AWl

LLETTY ¢ DtiEaineE odlen (s L as a sl

v hoard wizardry of metime piano play
Max Muorath keeps guests t

LN Lhesr
i the Strater Hotel In 1D PN, Wiy

davor of the Old West <t Hmirers

them near the sun-splashed little town ol
Ignacio. Ouray redd the handwriting on the
witll and repeatediy stepped aside as white
men, cdazgledd by Calorailo’s :'i|_||L'-: s1ril L, bo
nanzns, broke treaties, and bhuilt hoomtowns

Fervie Lights Await Explanation

| recall quite vividly the last such town
] -.'2'-i'l|'|J hifore ||,',|,'-.'||‘.,;_r L'||||||';;.'|.| i |.-'J;|_q i
called Silver CHIT in the Wet Mountain Valley
west of Pueblo Today # counts about 110
vear-rotnd residents, where once 5,000 hived

e sure to getl there after dark.” a fellow
camper trom kansas had told me, “and drive
out to the old cemeteryv. You'll see something
mighty strange.”

We had bounced about a mile out of Sihver
Chilf across pitch-black praine when Bill
Kleine, who runs the local campground. told
me o pull up and =witch mv bheadhights off
| asked him. “About

-

“Do vou belisve it7

the [ights i the gravevarn

I've seen them plenty of Umes, This is o
O s ."|'.|.'|11 [OT IE'||,-I'1'| Overcast. o o

We climbed out beside the old burving
grevind, and for long minutes 1 strained 1o see
somelhing, amvthing Slowly, varoge outlines
o grave markers emereed, o oragged pows

“There.,” Bill's voice was guiet, almost a
whisper, “And over there!™

[ zaw them too. Dim, round spots of bl
white lght glowed ethereally among the
rroves. | found another, and stepped forward
for o better look. They vanished

For 15 minutes we walked about the place,
pursuing ane will-o'-the-wisp, then another
| aimerd my fashhieght at one eerie glow and
ewitched 1t on, It revenled only a tombstone

=ome people think iUs phisphorescence,”
sarel Bill. *You know, from decaving wood in
the crosses or something, Uthers sav it's just

reflections from the lights of Silver Cliff. og
Westcliffe down there ™
| looked back at the two towns. Those small
clusters of lights seemed [ar too faint 1o reflect
way oul here. Still, it was possible
Csand Bill, "my wife anid 1
nave both seen these lights when the fog was
0 theck yvou couldn’t see Lhe towns at all."
No doubt =omeone, someday, will prove

“Unly troubile 1s

there's nothing ot all supernataral in the lumi-
nous mantiestntions of Silver Chif's cemeten
vnd [ will feel a tinge of disappointment

e bheE restless

stirrines ol the #hosts of Uolormsido, eager (o

I prefer to believe thes

rel their Centennial State on with its pressing
business: seeking out and workinge the bonan
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the Wind

HE FIRST STIRRING was g mile nway from

mhalil's patch ol bulrush millet when he noticed

it “Sirh!™ he called to me in Arabi
amone the cdunes?

Oy SWRLEM

Through the glassy waves of hienl fsing off the Surd;
nese desert, | could see what he meant A hint of grayvness
stich along the sand, vague as & touch of smoke: Then, as
whee weitliched, it giithered into o W il bewan 1o -_II||
over the dune slopes, Chnee it pediched the stubble of serub
s ek
the wind
ud ol o

Miies WHeS | LG

prowth below, the wi
ened and =pread in
|
| N |

kit it Ddecarme o

custs  thres
-'-.'.':'[lr --I".II'_:|'|r r||'.'l.'.|:|| 11¢
“raidam™ AT shiout e

Let’s gy
We -i::‘ir.ll.'|| wross  to. his
IFrec-mucd  houwse, pcked g
fistfuls of reeds from o
af rool thatchine, and ducked
Back into the millel planis
‘My father knew these in
vaders before me."” he sand. " Hi
A1 Do . cilled them the

wind.' T Andwiththat. thecloud

el Of 1he

swirled mto us. Flving locusts the siee of tncdex fingers
bounced off my [ace tangled inmy hair, and erabbed at my
shirt with twitchy begs. Wherever | turned, the swarn
glinted in the sun in crvstalline fecks that shifted and shid
trom brown to gold to pinmk ke tumbling bits of micn

“Bandits! Beggars!

g confuston. I velled oo, but my voiee was lost in tha

[ heard Khalll erv in the futter-

rilsh of wings

.'lul'p.l. _'|||_':_l|_|_ LOF &k |IIII:.r b 2avie his Cro—= l|ll.-'- i OF s
wobbly furrows scratched in the bush
wiesl of Rhartoum, Sudan's capitid. We slashed at the in
| the reeds; we found two castaway cans and

mhat 10 mrdles

EFIErs Wi

hanged sticks agamst them; we ran ap and down tha

rowes throwing stones: and in the end, o the 1107 heat,

weer knew we had lost



cand when i was
marning, the east wind
bromnghi the locusts,

EXODUS 10:13

Like the ploete visited
ipon Egvpl, desert locusty
vwern across Reren, Eithi
o paees 218191, Chil-
dren. anmindial of disaster
chace the: inzac

A living tumbleweed, Lhe
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then as olhers pass ovel

heard, those left hehing nis
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206 National Geographic, August 1969

All around us locusts strugeled for roam on

the plants; they pushed, Kicked, and shoved
cach other, semaphoring furiously with excit

ed antennne. Thev rovaged the ears on' Lop
Chey tugzed at the leaves. Thev gnawed at
the stems with such frenzy that we could hear
the faint sound of thousands of tiny jaws
prinding and chewing, as if someone were
_'-|']'.".-E'I-.:.r]!."' L cuarrol

“Come, my friend.” Khalil finally smd “We
can do no maore, These jored, these locusts,
they laugh at us™

| hited met Khalil one morming Last Séplen-
bher while out scouting {or locust swarms with

Close-up of the culprit: With serrated jows

rasiinge from <ide o side, acults dadly eat th
eipudvalent of their weight, 04 to 09 of an
ounce, Yet they are capable of hving four
davs withoul feeding surviving on stored
fal. Typical of the countless Lillions thot mm
poverish African and Asian [armers, Lhis

voracious eater feasts on a privel beaf in o

L.ondon lahoratory 1or lofust researcn

Battle is lost but the loser fights on Nasi
ey f= it
locusts devouring his millet crop Only a
few kernels
and Jepves o nexl 1o 1958 Ethilopda alone
lost 167.000 tons of groan, enough O fesd

more than a million of her ppople for o vear

radin Jemd, an Ethiopian farmer,

remabn on the seed heads: stalks

an agricultural officer, who had gone an {ar-
theer north. Now Khalil's patch was debris—
shredded stnlks, nibbledd seed heads, tattered
lenves. Yet, ns we stared at the nun, & se-
quence of events had started that would bring
an intermational detection svstem o bear on
the creatures we hid tried o fighl

Alert Room Keops Truck of Swarms

A locust scoul already hod located the

swirmy, tracked its direction, and radioed the
clota to the Mmnistry of Agriculture in Kha

toum.  There technicians would log the cours
oft an “active” sheet and send a spray plane




Locusts: " Teeth of the Wind™

o the arew. But more, they would relay word
of the sighting to a British Government unit.,
the Anti-Locust Research Centre, which apér-
ates n plague “alert room™ in London for the
threatened countries.

In that alert room the week before, 1 had
walched scientists plece together a portrait
of an emerging plague. Their maps showed
hundreds of such sightings from outhbreak
points between the Atlantic and the Hima-
lavas (imap, page 2129

It was g portrait. in fact, of an insect world
gone mad, The central igure, the desert locust
(Schitocerca gregarig)—probably the crea-

ture that caused the Biblical plagues—is ca-
pable of awesome multiplication. It can in-
vade negrly 11 milhon sguare miles. an frea
that includes roughly 20 percent of the warld's

land surface. nll or parts of 65 countries, and
ong oul of every 10 persons alive today,®
“We have locust swurms from Mauritanis
o India, and that's a full-blown plagie in any
one scientist tinld me, “Gosd soik-
ing rains in Aflrica and the Arnbian Peninsuln
i 1967 sel the staee for the outbréak By

1063

. With still more rmans, moist soil for the

Langyaee.”

“See "Hepart From tbhe Locagst Waars™ ' b
Lhckey LUhapelle, NATMNAL (zE0GRATHIC,

1oy mimd

AP 1930







egs, and fresh bush veretptlon for the off-
spring, the locust population exploded.™

The confirmation was spread hefore us on
maps that reached from ceiling to floor. Clus-
ters of red, green, and black tabs in different
shapes marked every known locust sighting
—iriangles for swarms, squares {or smaller
groups. and circles for marching infants

starting at the Red Sen, some clusters ran
inland dong the southern edege of the Sahara
o Alriga’s west copst, others stretched across
the Arabian Peninsula and the Persian Gulf
into Irnn, Pakistan, and Indin

By plotting those swarm sightings al every

Secret of the locusts

W HERE D) THEY ALL mimé fromr | he cemuries-old
guestinn gaiser] by u locust swirtn was answered in

point they ocour, the London scientists de-
velop a pattern of locast movement that no
single countrv in the threatened area can see
From that pattern, they draw up lorecasts of
probable flight directions and dispateh inva
sion ilerts if necessary

“We watch wind directions particularty,™
[)f, Peter Haskell, the British center’ dire Lo,
explamned. " Locusts have no muEfs, no hommy
mstinct, nor much control over where they go,
About all they can do is hitch a ride on the
passing winds atid hope for the best

“That's why it 13 difficult to tell how much
damage they mav do The wind can carr

[9.F1 by Sir Boris Ulvarov (right). He discovered that ane
of the fmomlinr green grasshoppers of the African and
Asian bush ks really the rmvenous locust in another gulse
When repeated mins dismpeen the desert saneds, thousaneds
of eggs hastch, The hoppers constantly touch one anather
trigpering b change of béhavior mnd color; they seek each
other's company and turn vellow, black. and red

in the Ant-Locust Research Centre in London, found
el by Sir Horis, an experiment ofers procl. A fan Reegs
tiny threads swirling inside o jar deft) As the thremls
brush a grasshopper, simulating the touch of it= kin, 1t
slowly changes color

A laboratory encouniter (below) between examples o
the two guises shows the differences in eolorine SNir
Boris, kntghted in 1961 for his fesearch, is completing
volume bwo of his monumental Oreavshappery andd Lov sty




them into crops, 1t can whip them afl b an
other direction at the last moment, or it can
pish them oul to sea

should the patlern seom especially mena
ing, the United Nation:

Foodd and Arriculture Organization, the agen-

center notifies the
CyY Most -_'|||'||_'|_'rr||_'|'| WL pBratectIing ardd 1m
proving farm production m the warld's de
GHNLTIE=

“Thanks to
tolel me

veloping
FACQ athoal
1T _L|J|_'||
eing wuarned

I|‘||' .I.||-:"-. in
|er.r..'. d COLRLrY 14 '..'I.II.II'-
by locusts nowadnvs withoul
n advance,”

The FALY
acts s the stralegic COmmani

r‘||| |'1--'.|]:.

from its Kome headquarter
for ncust con-
o 4end teams of specialists (o
whatever countries peed them, It also helps
sponsor the plague-warning service

From the Haskell

mlert room I el

Hown o cormdor to the cenlier s |-=||l'll'i1r."|r':'-.
L desert in
with

CEes,

where researchers have oreatedd

mimiature in the middle of London

CORRAN-IOMPCrature  rodams eliss

sand, and heat lamips

"We breed close wo S00,(H0 locusts B Venr

|'...'|'|' (i} -1|j||_1. f:.'ll."l ||'|r_ -:::. |'|r_' 1h||r |'||'h.'|',|-.r

r|'1'|[ | |'|;l_| ACtertsiics I s AR J”

Ellis, & sentor scienilst

_1.'||| ]1l"'i|1-_'l

London Resecarchers Develop Allergies

Intent figures moved about us Inowite
surgical muasks, and
face respirators. They handle 5o many locusts

<smocks, rubber gloves

that they become allergic to them. In the main
Elliz shiawed me the dif-

ferent stages of 4 locost’s hfe displayved moa

hreeding room Dir

SC1es ] CIEes

Hloncusts |'.|'-||':'|il|~.:. Hyve for four months,




Low-level ravd attacks n
SWartn inoan Ethiopian vl
lew, Kotary atormizers on Uhe
VINES (IispErsd Lhe irsect-
cide, Chl moxed with tha
fNsen irevenis g .-||-|-'.-.||.|||
in the hot san or thlotion b
rain. 1t nbso auds penetration
il the wiaslike covenng on

| F L Il. ii=E Il._ 1

Lactical briefing: Author
Conlery and Albehe Wor
lofa, cheed milot of te Desert
Lovust Contrel Clrganmia-
tyixn g !'..I':I FEl l'|.||:'- i St Epelh
i muap befare leaving Keren
Eihiophia, on a spraving mis-
gan,  Locusts clogueing thi
nlane’s ol cooler  forooed

Ireguent retumms o uase

she sakd “Bul they can slow thetr Dody proe-
esses and extend thot life span to a vear if
the vemelalion dries up or they're stranded in
cold, mountamnoud areas

"..'|.|' ;l.-_l_;-l_'l'| (D Watltcn i I-|'I'I':-~.|l| [:r-u‘ i hi
sandy bottom of one chage with her extendible
abdomen o deposit har rice-size egEs (pag
16 She evientunlly would produoce about 20
i three lavings Farther on I saw wingless
javentles, known as “hoppers,” shedding an
otiter |'|_*.rr of ried, skeletal shin before grow

INeE INnLo LhneE newer avers I.I|||l" !:|'.|I:'I — i micill

that they go through five times to reach ndul
i LREET 211
[l'l"-lj'rl il'-l'll-‘_:- His Are |_I:l-1|l.|' il TTTry
profound change. They have two forms, and
the ability te swilch from one to the other i
s way that suggeste Lir Jekvll and Mr. Hwe
In drv vears, when bush vegetition s

sparse, locusts resémble green grasshoppers
['hey like o poke around by themselves for
food and tend to stay away from each other
[hetr desire for solitude disperses them over
widle arcas, thus helping the species survive

When the rams came i 1967 and the ex-
plosive breeding began, o curtous thing hap
pened 1o the locusis’ manner and appearince
Crowded tomether, they became gregirids
heir color changed from green to black, vel
low, andd red. They furned into the varaciols
creatures thal mode up the threatening
sWRrms of ]Whs

That atility o change form was delected
in 1421 by the lounder of the center, Sir BHorts
Uwvarow (page 2049), and it answered one of the
olidest guestion= about locgsts: How odigl thes

i b r
Funtsh incsome vears and reappéear in otherse




“They didn't vanish, of course,” Sir Boris
told me. “They simply had p disbolical way
of escaping attention. They changed back o
the form resembling ordinary grasshoppers.”

Whatever their appenrance, locusts possess
& remarkably effective sense of smell. John
Moorhouse, one of the center's researchers,
showed me how sharp it is by using a single
blade of grass

We stood at 4 sand-covered lable about
five feet long with a slight brecze from & fan
hlowing along it. A crush of 140 wingless
juveniles basked at the far end

“They tend to move downwind, even in the
field, since that's the best location for picking
up strav scents of food,” John said

He placed the blude of grass in front of the:

fun, and the hoppers reacted in an evelish
flick. One head perked up, and another. Then
with a rush, they all turned, jumped, and
scampered toward the grass

The sight of those marching locusts, when
I multiplied it in my imagination into the
millions found in a plague, was unnerving. |
thought of an Arabic verse that expressedd
the same fearsome potential In it the lovusts
warn the Prophet Mohammed:

We are the Army of Allah,
We produce 90 egp,
If the huwdvedth were completr,

We wonuld consieme the whole world
dand all that ix i gl

If those numbers ure futeful, so is the
locust’s migration range. In & room next o
John's, 1 watched another researcher, Michael
Lambert, measure their fiving ability m Q
transpitrent plexiglass wind tunnel

He suspended an adult from a balance in
the tunnel’s air stream. When the adult felt
the slicht breeze, it opened its double set of
wings—five inches across (pages 220-21) As
it started to fly, a pointer moved along a scale
to show the speed: 10 miles an hour

“Lociusts can stay aloft 12 hours at o stretch
and with good winds range 3,000 miles in
their lifetime,” Michael smid “And that's only
one generation. They breed as they migrate,
sn the eventual amount of ground covered by
a switrm and it progeny is enormons”

I lnteér saw graphic evidence of that geo-
graphicsweep in a diagram of the 1968 plague
that the center drew up. It traced known or
suspected swarm movements with arrows and
circles. The farthest-ranging swarms came
from the Arabian Peninsula (map, abovel

One group rose out of the sandy wastes
neir the Gulf of Aden in the south. In succes-
sive generations the swarms pressed north-
ward through Yemen and Saudi Arabia, where
they curved around the northern end ol the
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DUCHLISE W COW e Feacy ach hume A ver laeed throvgh the samd Hals with the

S N, T here dare no bve-vear logusls ol lull sheen of u rubber band, passed over the

weven<venr locusts, but Amerncn e o] 7-visin rutorm petierns of m pl-walled villages

lacust,' the cleadn,” then cro=sed into the parched renches of L
Much of Sudan loCust-COnRirnl Work ESErt, Wher lack Pasall IMCTOD: SEEMIC

done by hand in the bush. using feld teams to aught 0 a ossilized surt of sand
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Sintv-three Swiarms Thresten Sudan
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tis Athara in the Naorthern Province Lo see one | ocust officer Muostalo O horashs was wall

ol the teams in action ine al Athara with o Land-Rover 1o 1ake me
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wyrmnal leneth,

Extending her abdomen e alsoul twice 15
L Ieiynaniy

L denasits a pod . of some 70 Floe-s)
PETEs e I mHysl Sensors-al the end of her tal t

FeHET e, sipfimiess of e Eroging Lo

L rabure
paaufe thal conditions are tighit for lay bR CHSE per-
mite this view of hi white foam that
LHe paoWl aEalnst mojstire
mitst absorh their weight in water, ideal

Liuring the |ast week= of e Tou

st bers It =il

P linbchy, the egies
pragarious Temule lavs timies, usiallv o

CM b (s

il phiol

{he Insecticide will get them, whether
they keep on eating or move off, and
—dhulas! finished!™

Sudian, while I was there, had
heavy locust breedinge in the north,
nne it wias invaded by swarms from
four directions—Chad in the wast,
the United Arabh Republic to the
north, J'_HL||||||,: on the east, and
sandi Arabia across the Red Sed

‘Altogether we've had 63 swarmes
thi= venr.,” one locust-control man
tald me

Because noo single counlry can
cope with such maobility, the United
Nations Food and Agriculture Ur
canizalion coorchnotes the internin
tional efforts in locust control

When the 1968  plague swepl
out of the deserts, FALQ) allocated

=305 000 to =enil search teams and

||||*-|_|||||;' -||.|1,|I|,_-- by the threalened
nreac Technicians from Jordan, Pak
stan, Sudan, and Kuwait flew to
saudi Arabia, an Egyptian umi weni
to Yemen, and an Indian group to
Southern Yemen

‘Chur ‘'whole approach in plague
control has shifted.,” Gurdas Singh
an  Indian entomologst and  Hhe
0 me in
Rome, “Instead of toving to hold the

FALYs locust specisist, to

line defensively at the danger pomis

we're now roing deeper into the bush

1o attack the plasye before it can do
much damage.”

Plagpe Strikes Alrica

o support that offense, the FACQ
cpenit 38 million dollars to buils

erilarge 19 field resenrch stations and
to supply 221 radio ransmatters and
recelvers o 22 countries for noned

waork of observation posts. [t also

B

senl Bwo ecologists on g 69, 500-mile
Lrifs through 15 countries to char
every known breeding aren

“*Here are some targets lor youw,
Mr. Singh sand, and passed me a
calile he had received from one ol
the fie

“Magor mifeitalion Sudaw, -
opia, and Red Seqa coast. Sifuation
CEriONs.”

| lelt the next morming, spent a
wittk in Sudan, where | fought the
swiarm with Khalil in his millet
nateh, then went on to Asmara in the

d stations in Alrica




misty highlandsof Ethiopia® Asman
& the headguarters of the Desert
Loctst Control Organization  Tor
rastern Afnca-—a regionnl body rin
by seven countrnes in the area | found
the Ethiopman director, Adefris Belle
hid, in & flurry of activity, assigning
Lhe arganization s six planes to for-
ward sectors, routing truckloads ol
Insé&cticice Lo I'I:i!]'-l_'rq_"||.| .jj]'-_-{[i:l_u. ;1r|||_
checking with the pilots by radio
“1Thi=s 15 the first tme we've ha
eEnougn spray planesto hitthe swarms
repealedly during a plague.” he said
“In 1958 we had only one aircrafi;
now we're a hghter command flving

dauy sortes

Combat Pilol Leads Attack

v hour later 1 joaned that com-
mand at an alrstrip ol Keren, 50 _
miles northwest of Asmara  The Big-eved hoppers. hatch [rom the warm sand:
cinel pilot wis Abhebe Wordofa, a
former Ethiopion Air Force captain
with combatl expertence in the Con

|||I Flsis ||||.".|||r|. shier] thetr natnld LR Lurn

fdark afier about two hours in thie e, andl wilthem a

few thinvs Bewin 1o move ol in dense hand

He wavedme into hi<De Havilland Changing copts, a hopser cmere an mlult. Al
Beaver, a chunky Canadian hush each of hve mollimgs the shell-like skin, or calicle
piane. fitted with a T20~zallon spray spits down the buck. Hanging upstde down to let
|.I|'.|-i. [T |!||.' |.||.!-'|T| ..!|||| a adr 0l riolikry Friv ity it Fi i |5| |||:;||:_ LINE [OUTLEl ST ky

) 1LHAGMmER nidl Lhidray i liFi=p kK i(wigt o ||5| SrITHIE:

atomizers on the wines
Ot scout=s have  sivhierd sy

swarms moving fast in rough coln- s

:r.u_ i .E:I'I".'I."_' = rql_ |_IF|-_'--*-1_'-|! _II‘II

starter. kicked the tanl arownd 1o o
whioosd of dast, and lifted off over an

ariba, a Aatdopped bulte, as brown

as hrend crust. On the far side we
saw the Lelltnle shimmer of a swarm
Dlowme serass the fractured sworee
Al the Linse

With a ruzh of [ el Abhbehe
canlted the Beaver up on a wing tip
We slipped through a cleft at 5,700
leet, sudled aver two sentinel rocks,

then nosed down loward the valles
foor at 120 miles-an hour

He pulled out at 2,600 feet for the
frst run, As he eased open the spray
e atomizer blades
DeEgin. to whirl in oor slipstream,
spinnme a trdl of deadly mist In
this case, the insecticide was diel

control., 1 zaw t

'|IIII. I NeErve poson mixed 'n'.l-'.li 1]
lieht ail o keep it from evaporating

wathanel | bt feeag b A g U]
im = Ethiapan  Adventure™ NaTiosal O
DHAFHIT, Jvpird | ass




in the sun OoF wWashing awav i the riln

“The usual trick is to lav the inzecticide
over the swarm, so the spray drifts down
on 1t. buot this= one's too big” Abbebe s
el turned directly into it tor an extra dose

Locusts '.'|.'||||||||-:| pasd the engine cowl-

A

ma, splattered on the wings, and s
with Jowed thtacks! Ahbebe

the windshiel
gfameedl at the Instroments
“The oil cooler’s clogped,” he sard. " Let's

g0 hack to the strp.

We Aew like that for several days, from
first Heht to last. chasing swarms around
sheer rock cliff< and ducking tn and out ol
the strip with 1 2-minute reloading stops,
untl no Swarms were iefl

e contral oroanzation s cnief scien
tist, John Sayver, a British chemist, greeted
us with some sartliney calculations when
L "L Mmara ""I|-*.-':I LWy are

Wi returned
poing to start an earthguoke around heee
'i‘-I-IIIIIrll.' all those locusis, he sardl "By
my cotnt. vou've Killed three hallion
that's 6,000 tons®

[he credit, however, was John's He bl
helped develop the rotoary atomizer, then
had gone on to |vent a ground spraye!
that uses the exhoust gases of o Land
K over for OWEer

Lwely vears ago, using [arm spraver:
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Belt of living locusts encircles a boy's

Wi

therm

A thrEad] T wround cach one wecures
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tor i sinele Jocustand let i By nbout his head
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mounted on the bhacks of pickup trudks, we were Iucky L
destroy 100000 locusts with 4 gallon of insecticide,” he <aid
"These davs, with aroraft and atomazed mist, we G
knock down three million or more with a gallon

Ethioma had no hitting power of that sort in 1958, when
thie last plague swept in, destroving 167,000 tons gl crope
The pesull was a disaster, particalarly in Tigre Province

[ drove to Tiere from Asmara the next doav and wite hedd
farmers winnowing thesr wheal whére there hivd Deen roin
n decade before. At Makale the provinoind governor, Ris
Menpesha AeVoum recialled how bad 11 wiis

"We had a terrible famane and 15000 of our peopHe

chied,™ he saul “The locusts destroved evervthing—Iihe
trees, the leaves, the grass, In the end, we even Lred o tan-
gali, 8 mogic man, The farmers believe that he helped
drive off the locusts. He sull 15 here. I'll have an interpreter
g Wilh vou, I wWe Con TI|'.11 !|||,' AL

The search for the mase man ook two dave, but we
finadly tracked him down on the edge of o bharley held,

sitting cross-legued in the shade of some frankincense trees

RIS sPoke In Le ez, the ancrent Inturgicnl langonge of L
Ethiopian Orthodox Chuarch, with & halt aller every Tew
words to let the interpreter catch up, This was his stors

Hie name was Gerauwerk Durss, he wis 37, and he hid

it 1o |||:-'n'l.'|!|n|1|:1'. W UEE Deils

In Rig

it wine i g wind tunne! af London’s

bntdLocust Research Centre, A sma

ispr i tasiens Lthe insect (o the tunnel
snenson bar for g test of s Hheht
Haracteristice 1 dowhle set ol
L ATIE FEL 4 LEN i i (e TE K

i i sl El R LFRT

Lictiste fiv with the wind, remain-
nE mirhene as long a Potits, I b
coal of meht stifens their muascles
e ke ta bask in the stin hefore
aking winge They cannot v unt

Testing msechoides, o London IR

Tl Lentre Lech FIATE TR REdETs= |

piray i danehine tn the wind
EITERNN L on=iEm X DT TR A L POE
jirl clenbiats el rmiibe i i




learnerd the medignit. the medicone. from i
hermit=—1Lhe

Eaves, finels, and grass. Now he was adebtero

el Bifibaws. who hyve on

i I..nf' [ RS w o ook oo vows, but could [ vl

pmulets on sufferers and deive dut evil

Magic Man Orders Lovusts 1o Leave

W lvien the [o Usts Crirnie
II. II"-.I'rllqj--ll.llll' IIII.I
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hie clentises b IF'|--|'||
in -u-:l'||||- Lo sl 2Imnine

milk, h
that [octsts will not eat He eatchos seven

d TITEXELETYE 38 iy Bl R ey

locusts, puts them in the (olds of his

| (LK
then casts three of them off wath words from
a lme-waorn ook on s lap, so that atl the
L thevy do not

hor=e e cpn hnd snd

locusts will follow (next pag:

| ] I 4
e akes 1the fastest

leads all
|'II':- ol low |l|'i-|'|-l' ey KTow. oo
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| wras ol Uk
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IpCusis awav from the crops
atill hgs
e lour others 1n
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rei

With evies

ifted toword the skyv, b e L
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obscuritsy draft theoeh
Fhe ¢ves LA CROwW I L

From his

locusts he would cost awa

Fiell =ilent cloak
anel besan again
rod ol
our gmperor, Hale Selassie, be thrown to ths
wir, 1o the
the Red Sea

Hi Ch b ned o clenched lef hanedd to show a
n t Laocusts? My
vour modths be as hiod and dry as this piece
With hi
three locusts Lo his lips
Bestowedl namies L§
Wikael Avehobia,

The-anterpreter leaned toward me to whis-
e Thot the I.! |

Ambetal Locusts! buaring the D

esert, and T

Mouniains o

fraoment of méta e DLl

right hand. he rsed the

I 1Mon

el

||;'_ 5

them Terbulie!

iame meant: “The lesde
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omimanced nenin, I
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vour mouths, locusts"” the
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Huile Selassie aned Kas
LOFOUED Lhe &ir andd o
'‘Wined. Khida. Khid! Go, Ga, Go!"

The locusts Qew ofl after he intoned th
une words m the 1958 plaroe. Ihd he cas
Pl ar wWas it com -|||"|| 2 Wall 11 o waos

lor Tutore plarwes? In Tlare they wander

Satellite Shows Where Trouble Breeds

Leaving the magic mod, L drove north agan
1o study locusts from the edge of spar It
means for dome thid was thi "I.l'll'!"'" JLLe
Wwenther Satellite Tracking Station at Asmuurs

"The locust-control peonle pet our 'weat hist

tures eévery duy,” =airl I:'_|||| Peter AbL, m
Aar Force miteorolomst in chorge of the st

L Cerpiice Il-- LisEs ||""' -'..'l_l_'_|'.'.'=l'||| Efiey
vieritumlls iI:II' Ij7 IR & et al CONYerging
WAL | TEEY 'llll'lll | [ REE] HIEL | i|||'.'

Lhe rones ore moving, and the changine cloud
patterns tell theém the most likely places
ok for swarms

A pitlse tane s UNOEE Y0 Lhe monitior con
il as the sitelliie ES5A 0O, awWunge overheanrsl
W e receiving o pioture,” Caplain Abt

| wilchedd the facsimile recorder whir o

cngth ol sensitized paper for the scanner

to start ots tmint tracings of the earth T h
Casplan Sea took shape first, then the Med;
teeranean, the MSile, and the Hom of At i
before the imaee [fReded nwav helow tha Mo
.'.|'I.|.': Hif Channel niean 1'||.|, i_|_.| It

Another Umted states satellite, in the THE Ve

_:.--.. Fis, WWITeEe LI Appearance ol anvy tres]
growih means that rain has fallen and the <oil
5 MO enogeEn 1or locy Ly DTEC
Ethiopin's first incication that breeding
il begun again came in 4 more arduos
WA y voune locnst

. - scoutl named Hamdan
Il.l-lli": |I'|'| 5% r_.'I_':J

i swarm laving eggs of
the Red Sea coast and walked 60 miles soutl
o the port of Massawiy 1o telephone the news
W Asmari A dav after his call. | left for
the coast in a caravan of three Land-Rovers

witl Jim Tunstall, a feld othcer an loan fron

‘Remote senzne—New Eves wo 5o the W

‘Khidd, Khid. Khid!"” Gerauwerk Durso in
tones 10 the locusts he magic man. a la
prrest of the BEthiopian Crthodox Churct
s the intectizs s “eurhbaring

STS AT = mncsintabions sived their crops In

-
the 1938 plamse



the Anti-Locust Hesearch Centre (below)
We'll be going nto Kashida country,” Jim

sand. “Thevre a trabe that came across from
=sudli Arabia donkev's veurs ago. They know
every rock mnd |le'!l|l|-: done the const

We stopped overmight al Massawi (o pick
up Hamdan, then turned norin at frst hght 1o
churn along a sancy [rack, Iraing rooster
tidls of powdery dust

Touncing and rattling, we ground through
cernb hrash that lnshed at the door sides,
listed wnd pitchéd over the sandy undulntions
af dunes, gnitl our eyes Biurred from starng
at the hguwid panels ol heal

=% hours later, Hamdan pomnted us through
¢ puath in the salt grass (o the goatskim tents
of n Rushida camp. “The house of mv father
Homid.” he nnnounced

“Alah akbar!™ the father hailed us ns he
emereed from the lee of a shade flap. "iod 1
great! He has brought you to us " Hlis angy
with a stnp of

benrd alony the {aw, might hove come from

nr w I||| Cirvi i fuce, horidlere

an Assvrian has-rehef

“Would that vou had come vesterday,” he
said to me, “then God would have let us be
!|'||_"|||- |l|'|!_'l'l ;

He led uz under the flap to it on goat-hai
ks I|_'-l'-' redd with henbo, while s wite
serverl us Arnbic coffee sprced with ginger
from & flask with dried griss ncross the mouth
to hilter the grouna | hstened Lo the whss
whtsk of her bare feel on the sand as sh
withdrew v silencs

“How are the locusts, Hamid?” Jim asked

“Mush kwavis.” thefather answered. “Bud
'hen he added an Arabic expression, “As bad
as 11 Rashid hond run off with Abdullah's wite







Frustralion, utter frustrotion impels an
Ethisgian youth to hurl g stone aba locust-
lalen acacta tree. To combal the piesis, nhiln
hae tred smolie screens; flome throwers
artillery, steam rollers, and, most sycoess-
ful of all, aertal spraving. Such oiethods can
ondy contmin  plagues. Iromcaliy, the bmal
solution, one that stops the locusts Irom
hatchimg in prolific numbers, is snother ca-
astrophe——lrought pisackRzMy I W33

Jim looked across at me to sdy, “And
around here, my friend, that is very had in
deed.” When we rose to léave, 1 noticed n
double-edeed sword, fve feet long, hanging
fram o tent pole.

Hamdan muded us to a rdge 10 miles Tar-
ther north, As we cleared the top, an indredi-
ble: sight came nto view—chrome vellow
locusts, intense as saffron, covered every bush
with a menacing bloom n their fmal color
change for the breeding time. Jimy hopped
out, caught some random females, and ex-
pmined] thotr abidomens

“Just as Hamedan told us,” he said, “They've
been laving epgs. We've been working flat out
for a vear, nnd now the whole sorry sequence
15 starting all over agnin. Let's 20 on to the
camp site. | have enough to report.”

Controls Bring Dramatic Results

We drove on in silence, lulled by the heat.
At camp that night beside the Red Sea, Jim
stall sat quietly by the fire. Sirain showed on
his sun-creased face

*"Human mtervention his never stopped a
plague, and I wonder if it ever will,” he sald,
“We can contain a pligue by keeping the
locusts awav from the crops, but the only
thing that can really end one 15 4 whacking
ereal drousent ™

Ihe results of that containment—by the
feld teams on the ground and the spray plines
in the air—were remirkoble in 1968, The
desert locusts had threptened more than 15
hillion dollars’ worth of crops; reported dam
age was practically nil

Out over the water, I watched Orion rise
on it gde, Sithouetted on o dune bevond us.
one of the Maslem scouts knelt nnd bowied in
supplication townrd Meccn, to the north

When he had rejoined us, | asked him why
there were Incksts,

“To show us that life s not ours alone,  he
wided, “It 1= written that when there are no
more locusts, there will be no more world.™

THE END










F THE FLEET OF FAT WHITE CLOUDS scudding acrass the
:-|-'.]l. ane seemied to hove run aground and =10 =l This could mean
only one thing: 1 was looking at the glacier high atop the cipe of
snaciellsnes on the west coast of Ieeland.
“Fat!” T shouted down the hatchway, “Land! My wife, the only other
crewman on our 40-fool vawl -Delight, came on deck
“Don't gel excited,” she <aid. “Remember. thie crutse his only begun.”
And so it had, for our North Atlantic ¢rossine from St John's, New-
foundland, a 16-day battle with icy squalls and cold summer galés. had
been just a prelude. Ahead lav a circumnavigation of [eeland, where
wints may hit 75 knots, where the compass tells fibs; fierce currents race,
and charts describe o rock-<tudded coast
Why sail around Iceland? For one thing, we've spent vears eruisine the
cold waters off New England, Nova Secotia, New foundinnd, and Green-
land. We've come to love the Jonely seiis and the stark beautv of northern
liands. Then, too, we knew that only a handiul of small craft had aceom
plished the feat, and we wanted to jein this select group
Cruising Denmark Stralt and the Norwerian Sea, we would see some-
thing rare in this day and age: a bit of unchanged past. Nearlyv evervthing
hereabouts is as it was in Viking times—the sea, the rocks, the gales, even
the language of & people hardily resistant, both by character and geo
graphic 1solation, to autside infuences
“Da vou feel like & Vikingr™ Pat asked as Snaefellsnes loomed ever
largger: 1 admitted [ did. For in raising s 4,744-foot-high peak we had
made the sime landfall early Icelanders soueht. returnine home {rom
Cieeenland and Vinland near
Cyulls, guillemnts, aretic terns, elder ducks, and those clowns of the cliffs
puffinz, appeired in increasing numbers around us. “Well, the birds were

VLU Y= pgn

Crossing the woake of Viking ships, Wrizht E""'
Hritton and his wife Pat smled their 40-foo vawl WRIGHT
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coasl of Jeeland. Grim Sevdhizfiordhur headiand EH."TDH

eft) dwarfs their cralt ns they skirt the eastern

shpre. Midinge the wings of 3 holle wind, the author P‘hﬂrﬂgraphg ]‘JP’

ahove) trims his foresail. Pat—the strain of caold

e fatigne wTitlen on her lace tends the tller JAMES l'q-p SHEHH



i Iceland

LAMES of Ireedom, hest it E:.' the Vikings

more than a millenniom ags, burm in-
tensely in this froety land. leelandd or Lalinil
i the native tongoe, his no military foroes
of its own, but itis protectied, under the North
Atlantic Treaty Chrganization, by a comtin-
gent of U5 troops known as the leeland
Uefense Foree Colors of the natfonal flap
are symballc of three leelandic features
molten lava, glaciers, and the sea

&l ==

AREA: 34, 76X s mil
e JULE LER] oY=
ERNMENT:  HKepulb:
e LANGUAGE: Toe
landdbe, auly slightly
chaneed from Vikine
LT BCONOMY:
Hasedd o Ashing amd
racde. Some mEncul
e, o mportant mineeals. RELIGHON: Chiefly
Fvangelical Lutheran CURMERCY: [0 suvir
eaaal 1 krona: 87 9 Kropur to ane U 5, dollir, M-
JOR CrTyY: KRevkimdlk (peofe SILOO0, capitid, paort

right ngain,” Pat commented. Friends of the
miriner, these are among the species thal
fecd from the sea but seldom venture far
from land. So, seeing i gull sume seven hours
carlier, we hud known land was near.

We had also come Lo recognize the true sen
birds—fulmars, shearwaters, and various
petrels—that spend most of their hives at sea,
returning to land but brefly each vear to
breed. AL the request of the American Muse-
um of Natural History in New York City, we
had been identifving and counting all birds
encountered mm our crossing. This fascinating
pastime lightened many a long and lonely
hour at the helm

Revkjavik First Port of Call

On the advice of the Icelandic sapns. we
held on for Spaefellsnes, although it 1= 70
miles north of Reykjavik, Iceland’s capital
and largest citv. We knew that the closer
point, Reyvkjanes, was guarded by the notori-
ous Fupglasker, o c¢hain of islets, rocks, and
ledipes which extends 40 miles in a southwiest-
erly direction (map. opposite),

Once past this sailor's mghtmare, we al-
tered course to cross Faxa Bayv, Al 9 pm. we
passedd the concrete moles protecting Reyv-
kjavik's harbor and looked for a berth

Eves round with astonishment at the sight
of Amertcan colors, the skipper of a harbor
tug suggested in English that we lay alongside

231()

Kentucky-size steppingstone, leeland nudges
the Arctic Circle about midwiay along a well-
traoveled air route between northern Europe and
Narth Amenca. [Dezpite 1ts nume, barely an eighth
of the i=land remabns foe-<coversd yvear-rouned A
branch of the warm Gulf Stream swirds much of
the Arctic chill away, making Revkmvil's winters
warmer thian Chicago's. The Brittons set off om
thetr vovage From Newfoundland, which may
have heen the Vmland of early Viking colonisis.

a trawler, Mmpdlfur Arnarien, 1o gave us the
trouble of tending our lines as the tides rose
and fell. We took his adhvice

For the first time in many davs, [helight
wiak silent—no whistle of wind in riggmg, no
crash of waves against hoall

“Will I ever sleep tonight!" 1 said “Let's
turn m”

Crash! Somebody jumped the eight feet
from the trawler’s deck to ours. A uniformed
leelander appeared in the hatchway,

"Customs!" he sald. beaming

“It's 10 o'clock at night,” T rephied, "Dan!t
vou good people ever sleepr”

“We sleep the whole dark winter,” he sasd
“In summer we have davlight the night
through, and we pay no gttention to theclock.™

He produced the only entry form he had,
one for a iarge ship. We answered soch
questions as “Do you have anv dead bodies
aboard?” and “Does vour ship contain rats?"”
before receiving our ¢ruse permit

The trawler to which we were tied, the
customs man told us, was named for the is-
land's first permanent settler. In this land of
L percent literacy he, like other leelanders,
knew aezreat deal about the country’s history

“Ingaliur Arnarson came to Ieeland in A.D,
874 and later built a house where Revkjavik
now stonds" the customs officer smd “He
and other Norsemen who followed him found
the island wvirtually uninhabited Evervone
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set no alarm clock century. Leligh! flies the Icelandic fap from
A senes of resounding thumps roused ys gt ber main spreader, a traditional courtesy
6 am, Then, silence. 1 looked out the hatch Che U5, ensign witves lrom her mizzensail,

way. To my horror, our lines lay in heaps on  the blue-and-white burgee of the Cruising
deck, and we were adrift. A huge tanker was  ©1ub of America from Fer masthend
headed for our berth alongside fnpdifur Arnar-
inn; someone hod casually turned us loose to
make room for the newcomer

wWe scrambled topside, and Pat tossed a
ling to the tanker. The crewman who caueht
it heaved in lustily

“No, no!" 1 shouted. “We'll collide!™

“hia, ja,” said the sailor, cheerfully continu
ine 1o haul. When the crash came, it took off
a chunk of aur mahogany railing.

Apologetic, the tanker crewmen helped
make us fnst in a new berth. An Imedifur
Arnarson snilor who spoke English brought
us redfish fillets for breakfnst, so delicions
they almost made up for the damaged rail

“How's the fishing this season?” 1 asked
Yore than 90 percent of modern Teeland’s
Imports=—and nearlv evervthing on the island
must be imported—are paid for by exports of
st and fish products (pagees 246-7 and 249)

“Fishings bad,” the man said “Foreign
lrawlers are miking the cod scame. As for
herring, i recent change in the cold currents




Atop Teelund's uneasy erust, glociers shide
ta the very brim of hotling springs. steam
venls, and geysers Some sheels of ice flow
ovier active volcanic helds. A pretly sKier
ihelow) slaloms in August atl kerlngarjill
in the oy midlands, a realm virtunlly im:
penetrable o winter. Members of o sKiing
class (right) queae up between lessons 1o
peer down the throat of o hol spring; one
man warms his bare fest in hot mod. A
rivilet af ice melt meanders al right

hits foreed them away from Icelund townrd
Spitshergen, That's too far for us to go”

The cod in fegalfur Armarson’s hold would
be made into frozen Allets and fsh sticks,
many destined {or the United States

Revkjavik proved full of surprises One
was the discovery that Icelandic girls wore
skirts about ns short as those ot home m- New
York City (pnge 137)

“I'll bet they change to ski pants in winter,”
| remarked dunng a courtesy call on Karl
Rolvaae, United States Ambassador,
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“MWot necessarily,” said Mr. Rolvaag a for-
mer Governor of Minnesota and son of the
late (e Edvart Rolvaag, famous Norwegian-
American author. “leeliand’s coastal areas,
where most people live, have milder winters
than my home state”

A branch of the Gulf Stream keeps Revkya
vik's averape temperature in Janoary, the
caldest month, at 31° Fahrenheil. Winter days
are depressingly dark and briel. July, the
warmest month, averuges 51

Although 1t was charterod ns & citv in 1780,
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pages). Early turf-and-timber houses have
long since chsappeired. To dvoid tmporting
mgh-cost construchion materinds and o pro-
vide protection against the weather, nearly all
of today's houses are made of concrete. But a
lew corruzatlied rron butldings dating (rom the
turn of the century still stand.®

Crrateful for & chance to streteh our legs, we
went sightsecing afoot, The broad avenue we

by Thvena Clork, NaTiosal

suembier 19651

= “leadand Tapesiry,
RO R AFHE

took from harbor to city center confusingly
changes 1ts name every few blocks. Trving to
gt our bearings, we Came Across many pic-
lurescue parks< and handsome pleces of staty-
ary honoring some of Iceland's famous sons

poels, proneers, and politicians. One of oor fa-
varites was a heroic likeness of Leif Ericson
presented to the people of lceland by the Unated
states in 1930, We found bookstores every-
where—not surprising when we learned that
the per capita publication of new books here
1= fmost 20 times greater than in the U S

B




Sole metropolis




in theé rain than oot at all,”™ bhe told o We
CWVENINE & N | i the drove out o Revkjavik through suburbs with
rowl and introduced himsell shopping centers and apartment bulding
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Swinging Hevkjavik,
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dDoul the treeless plams. At the lake s northern end we
visited Thmevellir, where, in the vear 930, ¢arl ihaliitants
founded the Althing, which leelanders elaim to be the oldest
;'_:_'"-i.l'."- ¢ nasemhly In Ii-."'|'l.!'.". |!'.:I| AL

ey picked a magnificent site for their expicriment i

democracy. Lemslators met on a broad grassy plain ringe

By mountaine. ajeasrrs -|I|I=I| i1 '||;' Fiirl e3d i1 sHieer ||'._r 'I._|'
provides o powerful acousticsd backdrop, Most Ieelanders

piftended, and it was quie o social occasion

Loday the Althing meets in Revkiavik But Thinevellir
nas been mude o national park and will remam forever s
changed, the perfect natural monument to- demoorac

while lunchineg at o nearby hotel on succulent netive
ctlmon, 1 told Mr. Arnazon that his country, the land of {rost
ind fire, had shown s plenty of ice, but no fire

You'll snon see the fire,” he replied as we headed for
Haukadalur, 30 mules awayv. “And vou'll see how it could
iteal our entire nation without costing us a penny for fus
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Harnessing
earth’s fire

(_—1-'-.r![.|_'~;-' UNDER GLASS
J heated by buoiling sub

lerranean  springs, flsurish
IreEid Heerigeminl Hers
such unlikely produce as to
ialoEs and cucumiaT=
grown [or moarket., Fruott
litke bananas {left), are rased
experimentally. Lolorful
bouguets of Transvoml da

dinmer tables in the capita
s iemine Condalts | nbio
rarry  water pomped Trom

nearby hol springs o tanks






; National Geographic, August 1960
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I'!:'II'J'_'!. cracks in the lava sotl, i hested milo _Euli':_' e fnr as 1oy mdles away to heat W T
team and boling water, and erupts in count- cent of the citv's homes, offices. institutional
less hot springs. The English word “gevser’ witlcdhings, and factones, The cost, includine
comes from b l'L'.f-lI. SLUTT LaeENSID, OF 'Walvtil ot i I WALET, avVETAres About > it moanth 101
Lyieveer, 8l Haukadalur i J-room apartment
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into the air, but we lound 1t guescent. Sow-  buildings beated by thermal spring=. As drill-

ever, over the surrounding area of at leas ing continues to add supplies, more users are
hve acres, craters large and small spit steam . hooking into the syvetemu Thus the countrs
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In 1928 the hrst attempis were made (o portea o, the other maor source of heat
bring hot water into Revkiavik, and in 194 Un the diive back o town we passed acres
of preenhouses where farmers

ratse cucumbers, tomatoes, and
Howers el experiment  wath
mapes and bananas—sanother

enehtl from the hot springs
To Sen With a Roval Send-off

Much as we enjoved dur nine:
dav stav in BRevkiavik, it wiis time
o o o sea arain. LGettine oul of
Lhe narrow, concrete-ouaraen hinr-
hor was a hit tricky. Later we
learned Delight had had a distin
guished audience as she charged,
rakl down, salfely o e Vistting
Crown Prince Harald of "-.nl".'.:l:..
p vachtsman himseld, mterrupted
an official ceremony o watch e
'|!.I|l.'. EEHL II L IliE:II.'_

wessmelled our destination long
pelare we =aw i—iia whial NE sLa
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whale fjord.” The smells of lee-
:.l'l'! e (Ml 'I-': Sl ITHESLEY LErm
hashh  [oictor i [| L LK i [T
Fetting geed to. Ieelanders. how
ever, have managed i

“Aha!™ thev exclaim when the

winid 1= rierhil [l wonderfual

Lhristmas custom: 1o a Revkiayil

CETTHELET owoman lights 4 flame Be-
ire o family £ % erOrating
s e e T Haresl bl rrid

Hoswers, famil 1T weir el
laring the holidn omn. =mall fu
i L I LIE Oy i Cros

glow with Heh | TTEY ] | leeral

to it Eo (1 = iew trees. most L hrst
iy st bee urmipeortead



Satling Iceland’s Rugged Coasts

Each wvear Hvalfjordhur handles 400 to
300 whatles. Some are served o humans as
whale steaks; most end up as pet food. Despite
limitation= on the catch, whales are rare today
in waters where old Norse salling directions
noted their abundance

Overfalls: Ocean on a Rampage

We were still anchored off Hvalfjgrdhur

when a vicious GO-knot pgale roared down
from the surrounding heights gnd hit us full

blast. It raged for a day and a half, covering

Prelight's decks with gntty lava sand ond
siturating her cabin with the smell of the
whaling stntion. Nothing would kill the stench.
Ay Herman Melville so vividly describes it in
his classic, Moby Dick: "It hos an unspeak-
able, wild, Hindoo odour about it, such as may
lurk in the vicinity of funereal pyvres It smells
of the left wing of the day of jullgement; it is
an argument for the pt™

When the gale died and the sun shone and
sails once more clothed the masts, we raced
by Revkjavik and crossed the southern port
of Faxa Bay withoot a care in the world. But
then, as we came abeam of Revkijanes Light,
we encountered our first streteh of overfalls,
thase turbulent. treacherous waters leeland-
ers call s,

Overfalls are created when a fast current
from the cold sea depths stnkes an underwa-
ter ridee. In shallow water the current shoots
to the surface and there makes vertical waves,
sometimes four feet high, that follow no di-
rectional pattern but boil every which way, ns
in it maelstrom. They may be jound off every
one of the island's horns, or promontories.

Suddenty we found ourselves in the midst
of Fuglasker's overfalls. Al that moment the
wind died completely, so that Delight leaped
wildlv about, going nowhere. Quicklyv I started
the engine, and an hour under power freed us
from the frightening turbulence

The following day a southwester piped up
to 15 knots, and Delight burbled wlong over a
benign sea. Our plan was, briefly, as follows
We would circle Teeland counterclockwise.
sailing enst along the south coast, west along
the north coast, around her great North Cape,
and back 1o Revkiavik where we began. Then
we would continue on 1o Great Britain, Our
immediate ponl was the Westmann lslands,
which Icelanders call Vestmannaeyvjar. They
lie 35 miles from Fuglasker (map, page 231),
and we raised them in early afternoon,

Until November 14, 1963, there were 14

241

islands in the mroup. Tha dayv Hshermen
working off Getrfuglacker watched in amaze-
ment #s the sea exploded with & roar and &
gevser of water thick with cinders shot into
the air. They were witnessing the birth of
Surtsey, the world's pewest islpnd *

Surtsev has grown to a hewght of more than
560 feet above the sen (pages 244-5) Now one
srjtuare mile inares, she atfirst had two smaller
island neighbors, but these were formed from
soft material, and the following winter's gnles
washid them away.

We: passed near Surtsey, but not too near,
for wisps Ol smoke and steam still rose from
her centritl crater. We had the eerie fecling
that she might at any moment salute us with
a salvo of boiling lava and hot rocks Ouer
haven that night wis the lintle fishing port on
Heimuey, largest of the Westmann 1slands
and the only one inhahited (pages - 248-9),

A voung lady of Heimaey, Erna Johannes-
dattir, was in Maine as an exchange student,
We had read about her before we left the
states, and decided to call on her family when
we reached the Westmanns, It wasn't easy,

Custom Couses Name Confusion

feeland nlone retnins o patromymic svitem
once in use throughout most ol Seandinavia
Here children’s surnames are stll formed
from the Christinn nomes of their fathers,
with son or diilor tacked on. Small wonder
our search for a Mr. Johannesdottir caused
confusion. Finally someone understood the
difficulty ancd led us to Mr. Johannes Tomas-
son, Erna’s father. He introduced his wife as
Mrs. Gudimna Stefansdottie, for 4 woman
keeps her own name after marriage

“Naturally, when we travel outside Ice
land,"” said Mr. Tomasson, “1sign hotel regis-
ters *Mr.oand Mre Toma<son™"

Although Hermoey measures less than fouar-
b-two miles; Mr Tomasson, ke many of his
400K neighbors, has a car, he very kindly
ook us for a tour. | asked how the island
rencled Lo the emergence of Surisey,

“Fear, then curiositv,” he replied. “And
soeme annovance. You see, we depended en-
tirely on rain for fresh water. Yolcanic ash
sifted into our eollection ‘tanks, ruined our
supplits, and we hod to import all we Lsed
Now a pipeline brings it from the mainland "

Ahead liay an airport perched on the edes
of a cliffi Flugfélag lslands—Icelandair—

*Sor "Surtsey, Teland Borm of Fire" by Skeuedis
Thorarlitssnsn, MATHINAL iROGRAPHIC, Slay THE
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We cleared Sevdhisfjordhur early in the
morning, ghosting out to sea on a light breeze
blowing out of a cloudless sky. Our next desti-
nation, Langanes—a duck-shaped point of
lend-—lay 80 miles to the northwest.

A mile from the harbor mouth a southeast
gnle charged up from astern and sent Delight
surfing wildly before n sea gone criey. This
15 tiangerous: A small ship can run under or
broach and take a knockdown from which
<he might not recover. | fought forwird aver
a deck awash with oy water; and dropped
the mainsail in a heap.

All day and night the little ship fed past

the brooding, lonely land. The temperature
dropped to 38 degrees

At 1:30 in the morning we picked up the
twin flashes of Langanes Light and, to sea-
ward, 13 mystifving white lights that looked
much like the lights of a town. We brought
oul the Satling Dhrections

“Tb savs there nre bad overfalls there, and
no land.” 1 said “We'll hold on until down
wnd see what it i="

With daylight, we did see. The overfalls
proved no worse and no better than we had
expected, and the lighte turned out to be a
fleet of 13 trawlers taking shelter behind n
towering clifl. These full-powered ships had
run for cover, but our little vawl had survived
the gale and alsa made good our northing

Arctic Adventure a Chilly Chapter

Now we were halfway through our cir-
cumnavigation and, thanks to the Norwegan
officer, in a hurrv. Rounding the tip of the
Melrakkaslétia peninsula, northernmost part
of Teeland, we laid & course dug west, bound
for the island of Grimsey, On this passage we
would be just north of the Arctic Circle.

It was midnight and pitch dark when we
entered the tiny harbor on the island's west
side. Notl one kindly light shone from the
shore to guide us, but we found a berth open
al the end of a jetty where o number of hishing
boats were Hed

The sun rose next morning s a fiery ball

“Red sun i the morning, sailor take warn-
ing.” sadd Put “Let's find someone and ask.™

That was easy. All 33 of Grimsev's inhabit-

National Geographic, August 1969

ants stood on the wharl inspecting their first
American vacht,

“What do vou make of the weather?" |
citlled out

“Dioible vour lines," advised o fisherman.
*We shall have a bad wind.™

{irimsev’s harbor 1s only a small cove with
& comerete jetty protecting it from the south-
west It is wide apen to any weather coming
from due south. Not much later a full gnle
struck the rigging with & bunshee shniek. A
wild =ea thundered at the jetty; occasionally
surging angrily over it. Sheets of spray mixed
with cold rain flew across the harbor. Defaghe
pitched and rolled.

Storm Sinks a Ship but Spares Delight

During the day and following night we
changed two fenders and four dock lines that
had chafed to uselessness weainst the con-
crete pier. Islanders looked in on us from
time bo time, resdy to help

“We just heard that one of our lnrge Ashing
boats foundered 30 miles to the north,” an
islander told us,

“Another vessel rescued all the crew. Prac-
tically every veur we lose one or two boats
right hire in the harbor™

When the gale endod and the sun reap-
peared, we were glad to leave, Ielanders let
gy bur lines and waved.

“Bless," thev called, which in leelandic 1sa
wity: of saying “farewell”

The gale had once again impressed the
Norwegian officer’s advice upon us. We had
planned to bead west from Grimsey and
round leeland's Horn, or North Chape, as
quickly as possible. But now I was worried
about Pal. She was tiring too easily, and ¢com-
plained that her teeth ached. individually and
collectively. Knowing that a doctor could be
fivandd in Akureyri, Iceland's second largest
city, we headed for it instead.

Akurevrl liee 35 miles up Evialjordhur,
lceland’s longest fjord and, with a light north-
eriv blowing, we hoped to make it in o day’s
spil. But just as we approached the fjord’s
entrance, a southerly gale hit us. Unable to
reach Akureyvri that night, we took refuge in
neighbaring Olafsfjirdhur. The next day we

Clacier-born torrent, the Hyvita nver swirls through southwest Teelond to the sea The
ewift suree, broken by shoals and cataracts, owes its milky appearance to sandd and silt
relensed by melt water Rooding down cliffs of the Langiokull cefield. Although too fierce
andd shallow for navigation, lceland’s many rivers hoard potential hydroclectric power

that the country has onky begun o tap
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Lo ked 1 I.':]l'_'iil:l'-_il'lrlul'.lr. ronder] smartly
into the wind before Akuorevri, and lfound a
berth for Deligit

Pat lecated n doctor who told her she de-
served to feel had

“You're just worn oui from undergoing
hardships no womun can stand,” said the
LM floctor. “This shoulil teach viou Lo AFY
al home. where women belong.”

Feeling “she bad someéhow o prove her
womanheod, Pat maode reindeer meathalls
for dinner and serveéd them flambe

leelanders Keep Language Puare

“Deleghkt, abov!" An unmistakably Ameri-

can volce hatled us next morning from above
Col. Ragnar Stefnnsson hopped aboard Born
in Sevithistiordbur but raised m Haltimore,
the colonel brought hiz family back to Iceland

after his retirement from the U 5 Alr Force
Now he teaches English and anctent historv
at the Akurevrl high school

{ur conversation soon swung to leelandic,
one of the oldest hiving languages of Europe

It's changed =o little,” the colonel swid, “that
our children can e
risadilvy ns an English-speaking person can

|.!'|I' ARCHANL SaFas As

reall Shakéespeare”

To keep ther longuage pure. loelanders
discourage the introduction of foreign words
When a new word is needed, an official com
mittee comns it by combining existing ones
Nhus when television arrived on Lhe scénd.
[celanders rejected this alien ward 1n favor of
from two old words: yron—
sight! varp—throwing

The colonel had comeé o myvile us o a
dinner in olr honar to be given that night by

st derivie




Temporarily grounded—and
fmioving it—voung  satiplane
enthu=inste awnit a tow. Sail h_h..
planing his a devoled coterie in
leeland, which often zends con-
lestanls 1o inlernational mests.

Powering to a berth in a fjord
harbor at Alureyrd, Delight Gnds
refuge fraom bone-chilling gales
and high seas that lash the per-
tows north ecosst of leeland
M'win-spired Lutheran church
dotminites the waterfront of this
tosw s of 10,000, the commercial
hub of the north and 2 populiar
Winter sports cenler

T ECS W WYY 1] B Cal” =TI WT bl s ]

the city and the leelandic-American Society
This group, pledged to promoting understand
tng between the two countres, certainly priac-
tices what it preaches. We enjoved a most
dehightial eveming

We actually welcomed the gale warnines
pasted next dav, for by remainine  harbor-
hound we eould see more of this attractive
city and its 10,000 hospitable people

Fuctories, Not Fish, Support Akurevn

Most constal communities depend Targels
an fishing for their livelihood, and in TIYATY
of them cod 15 the big monev-maker. Akur
evri, on the other hand, bases its dconomy
on & number of diversified industries, These
include a shoe factory, 2 tannery, and a wool-
processing plant. The city 15 the commercial
center of the north and leeland's winter
cparts mecca. To our surpiise it also haos
a sailing club, perhaps the northernmoss
ome in the world. It takes a hardy breed o
sail these waters; the day we departed Akur
ey our cabin temperature had tambled to 3.3
dleerees Fabrenheit

Looking an the map lke a gigantic claw
redching for Greenland, a large peninsulp—
Vestfirdhic—forms the northwest corner of
Iceland (map, page 2310 Vestfirdhir means
“the western bords." I is a itting name, since
the many {jords slicing mto its mmterior miake
it mlmaost ac much water as land

Cnde around Vesthirdhir, we would head
south for Revijavik and the end of the cir-
cumnavigation. Vestiirdhir wasonly 160 miles
from Akurevri—but it would be a bump
ricle. Fach day the winds grew stronger andd
the seas livelier. For hazmrds to navieation,
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the peninsula's shores take secand place only
o the south coast,

On our second morning out the sun rose
again as an ominous red ball. At 10 o'clock
& northerly gale whistled in 1o oy Delightt
flat on the water. | hrought in the maunsail,
A tntk made unpleasant by smow driving
almost horizontally across the deck,

Weary Sailors Fuce New Fear

Relicved, the vawl came to her feet and
seitled to her job, doing seven knots under
jib and mizzen, Sicet, replacing the snow,
slnshed our faces; our heaviest clothing could
not keep out the cold

Pat had & chill I sent her below. Alone at
the tiller, 1 suddenly caught a glimpse of a
stark black headland only a quarter of & mile
ahead of us,

The Horn of Vestfirdhir? The taffrail log
said it couldn’t be; we had not come that far
I let Delight sail herself while we pored over
charts and snihing directions. There could be
ni doulit about it A magnetic anomaly had
cdrastically affected the compass. We were well
south of otr course and headed directly for
the Hornstrandhir, & ploce of wicked head-
lands, pinnncle rocks, and shoals we would
never see until we drove vpon them. We
trimmed the sails Aat as they would go,

Son another Black headland appeared to
windwnarl Horrified, 1 realizéd we were well
into the area of shoals; one of them could tear
Pelight's boittom oul any second.

Frantically [ put her about. We plunged
for the open sea, and after & tense 15 minutes
vaineéd the safety of deep water. Had we
struck. it would have been the end.

Eric the Red built has first home on the
Hornstrandhir;, later he left for more fertile
and hospitable Brewdhafjordhur to the sputh.
Cnly a lighthouse keeper at the Horn lives
ofn the Hornstrandhir today,

After we rounded the Horm and Straumnes,
20 miles 1o the west, the wind died 1o a whis-
per; we had barely enough breeze to push us
up a small {jord to the wown of Isaljpardhar
[page 264),

Dwark basaltic walls, rsing to 2,500 feet,
bracketed the passage. Unlike most [jords
we had seen, this one—>Skutulsfyordhur—is

National Geographic, August 1969

bhisected by a narrow sandspit. Although the
torigue of land is only half a mile long and
nowhere more than a quarter of a mile wide,
it 15 one of the few fAat places on the entire
peninsula and therefore home to most of the
area’s 3,000 inhabitants. We anchored in its
sheltering crook and turned in for some much-
needed sleep.

MNext dayvoa friendly Tcelander, Mr, Svein-
bjorn Sveinbjirnsson, offered to show us
about in his Russian-built Moskvitch sedan.
Drving with him through a verdant little
vallev, we came across a scattering of some
30 small houses. “Summer homes,” our host
explained in answer to our guizzical looks

“Why do they bother.,” Pat asked, “when
they're only & mile from towns”

“It's far enourh,” said Mr. Sveinbjornsson,
“to excipe one's neighbors and the ever-
present e’ It had never occurred to us that
seaside living could become monotonous.

Pat was feeling so uncomfortable by now
that it seemed unwise 1o delay the last leg
of our journev any longer. Sheep hrowsed
on the narrow beaches heside 1ys as we agaln
swung Delight into the fjord’s narrow chan-
nel. The clouds above Vestfirdhir's glacer
appeared afire in the crimson light of the
setting sun. Night fell and the green fluores-
cence of the aurora borealis flashed and
twisted across an incandescent skyv, It was
such an awesome and haunting sight both
of us were loath to go below,

Cuick Cure for o Now-rare [Hlness

The run o Revkjavik was n romp. The
wind held fair, the compass behaved itsell,
and we hod the feeling the gods of the north-
ern sens hod tried us; found us-not wanting.
and rewarded us with a perfect passage. Onee
in Revkiavik we wasted no time in finding
Pat a dentist. His diggnosis: scurvy.

The disease stoms from a lack of vitamin C
i the diet: in the old dayvs it affected the
crews of wind ships long at sea. It can be
averted by drinking fruit juice. Although we
had cans of juice aboard, constiant crises made
it difficult to follow anyv schedule, and Pat had
obviously consumed too little Bul witamin C
tiblets and (resh oranges cured her within
n few davs

Sunctuary in o desolate domain, a Lutheran ¢hurch st Skalholl huddles in winter's chill.
Trenches in chevron patterns drain farm Gelds that would otherwise become bogs duning
spring thaw. Less than five hours of dayiight boghten Ioeland’s face al midwinier As
If in recompense, the midmight sun often makes a ghimmering twilight of summer mights
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Our circummnavigation of leeland was over;
only the run to Great Britain lay ahead It
would be epilogue—but what an epilogue!

Winter wenther had definitely set in. Gale
followed gnle, alwavs from the sontheast
They made the south coast we had 1o pass
again on the way to Seotland a lee shore and
the passuge an impossible beat to windward

Gales Hold Yacht in Port

Every morning in Revkjavik I checked the
weather report. Day after day 1 returned 1o
Delight and reported to Pat, “No go. What
shall we do this afterncon

some davs we followed old trails of the
Vikings, riding leelandic ponies. Averaging
aonly 13 hands, or 32 inches tall, these rugged
bensts have chunged hittle since the Norsemien
browught the first ones to the tshiand in the long
axo (pagke 1529

204

On our thirteenth day in Revkjavik, | made
my usual trip to the radio shack of the lceland
Coast Guard cutter Morg Julia Tor the
weather forecast [ noted that the mountains
were white with fresh snow. T gproaned.

“"Will we never get awavé” | asked the old
seaman on watch.

“Fuar from home s far from jov,” he freplied
“"Winds todav will not be too strong. You may
not el another such opportunity until spring
You had better go. Bless”

We had sal on and were clearnng the har-
bor within the hour, In three davs, racing be-
fore a fresh northeaster, we made half of the
I75-mile passage. We siarted to relax,

With darkness on the third dov came o
rapidlv  falling barometer.  Gradusdly  the
wind wveered to head us It freshened. By
} o'clock in the morning it was howhng in,
clead on the nose, at gile force



Concrete phalunxy of ppartments in Reviiavik
ipirouts a borest of televigion antennos. Most early
[celandie dwellings—buailt of stane and trbees Tl

faced wilth sod—wore a summer thatch of green

naled the demise of the old-style houses, few

UTiss, | fip WieE of concrete T ths ._1l|"'!.-.. ||_j_| EERT

ITHALLTY &% I PEmmidle r|_lr_j_| Ares=
Tl viston came to leeland onls fhiree VERrs
I"he nation™ single channel beams local, Euronean

andd U S, programs to 30,000 sefx

His ayve on the foture, Skarphédinn Johannsson

hove) seeks to free natve architecture from th
riiil grip of convention. Hic inventive despn for
the leeland exlhibit ot Expo 67 in Montreal won
Imfternational plauchits Before him rests a workino
model for a school

World-renownoed author, Halldor Laxness won
the 1955 Naobel Prize in Literature for his “vivid
epe writing which bas reneweil the gredal parrative
art ol ||1'|:|"-'|

19,5






Satling Iceland's Rugged Coasts 265

You do not try to beat a racing vawl into
this kind of weather; yvou heave her to and
nope not o make too much leeway until the
wind comes fair once more. 1 furled the main-
sall and bagwed the jib, leaving only the miz-
Zen standing

Wewent below, made ourselves ns comfort-
able as we coulddd, and left Delight 1o the wind
and sen. 'We stayed in the cabin, generally
speaking, for 14 days and mghts. Occasionally
wie macle satl and tried again, but not for long
Once we barely got the canvas off before a
sguall, wath winds gusting 1o 80 knots, =ent
s scampering below agan

Close Call With o Mid-ocean Rocok

Having no sun, no stars, no way to figure
[esition by dead reckoning, we had little idea
where we were. We were to find out in o ter-
riftving way

It was one of the days when we managed 1o
gel the ik run up and go to salling. Pat had
the helm, 1 was clinging to my soggy bunk
trving o sleep

Then I heard Pat scream above the din of
wind and seas; “Come quickh

I was on deck in time to see o gaunt black
rock dead ahead, towering above our masts,
a lather of foam at its base. Pat, using all her
strengith, was forcing the tiller 10 the wind-
ward ridl Delight Tell off the wind, lav fiat in
the water as the gale caught her broadside.
and struggled clear of the great cliff with pos
sibly 200 vards 1o spare

"50 we know where we are,” [ sand after |
hid recovered sulficiently to talk arnin 'We
both knew, The oliff was Rockall, 225 miles off
scotland’s Outer Flebndes (map, page 230),

Dog-legharbor ad Isafidrdbwr, onthe north
west coast, proverd a welcome shelter to De
light after a harrowing escape from disaster
on nearby ship-killing shoals The author
sibled into the danger area when his com
pass feedle, affected by local anomalies,
fatled o read true.

stingmg sproy doused Wright Britton as
he roces against Uime to complete the cir-
cumnavigation of the Saga Lsle belore the
onsiaught of winter. Once the feat had been
accomplished, the modemn-day Viking s
e wife struck out for Scotland an the lnst
lap of & 4. 800-mile vovize that would have
taxed the stamina of Norsemoen of oli

Rearing 70 feet above the sea and less than
100 feet in dinmeter, Rockall has taken a
dreadiul toll of lives In June 1904 the Danish
vessel Nerge hit the chif. More than 600 peo
e, bound for Amenca as immigrants, died
i the disaster

Had not Pat |r:+_"|:1l: g good lookoul, or had 1t
beon night—{for Rockall is not hehted—7>De-
light’s bones and ours would have joined those
mlready there.

The near disaster at Rockall reminded us
that salety lies atl sea. Dianger comes from the
lind. We warried about our Iandfall on Scot-
s Duter Hebnides of the gnles continued
Thev did

O our 19th day we sighted land throogh
the {oi and rain. The gale was driving us on o
lee shore. Our only chance was to try to sail
through the rock-studded Sound of Pabbay. 18
we missed the entrance, there would be no
iurning back. It was o wild, nightmarish ex
perience. surting down the faces of #ipn
wives, drven by gale and current, Delighi
leaped ahead, narrowly missed a small island,
antd then was in smooth water Thankfully, we
anchored behind Kismuil Castle off Barra 1s-
tand. Delight was at lnst ot rest. THE END
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“We will make our way
through the safe waters. . ..
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waziland
Tries
ndependence

Article and phivtographs by VOLKMAR WENTZEL

MNationsl Geographic Foremn Staf

e LGOWENYAMA—he Lion"™—hiz peaple call him, and | could
see why, King Sobbuza 11 looked every inch n monarch
Powerfully built, he wore the traditional Swiaed loinskin and

shoulder cloth and sat harefoot upon a tasseled red chair. His greet
ing radinted the poise and authoenty acquired during 48 years on the
throne of Swazilnnd

He seated me ona couch nenr him, and for a brief moment we
examined one another with frank, wordiess interest—men of Two
different worlds, the king and L He has been a king longer than any
other living monarch. Yet, paradoxically, the hitle
next manth celebrates the first anniversary of its independence, after
(s viears as o Brtish protectorate

A peaceful place, Swaziland lies very much in the =hadow of the
Republic of South Africa, which adjoins it on three sides To the
gisl, stretchine to the Indian Ocean, 15 Mogambigque imap, page 270

With only 6,705 wguare miles—Iless land than New Jersey
swaziland is southern Africa™s smiullest eountry and one of the lenst
known. Incoming mall, m fact, sometimes gets misdirectod 1o Swit-
rerland, The nation's hiegest city and admimistrative capital is Mba
bhane (pronounced 1M-ba-ban), a busthng town of 14,000 nestled
1 shéeltered valley of the westeérn high veld (paees 274-5),

But in this mimafure kingdom there are béeautv, o lemperale
climate, pnd the ingredients for a prosperous economy. Rugged

nnel ol the Swares

Hailing the rebirth of his nation, King Sobhuga 11 speaks at a
ceremony marking independence foom Britain, roler of Swazilond
since the Boer War Beturn of sovereienty last vear for the minis-
ture southeri African Kingdom of 400,000 fulfills the monnrch's
lifelong goal. Guiding hes people along a path midway between
tradittoni! Swamn and Western cultures, the king here wenrs his
finest trappings: dark tatl plumes of the widow hicd, red touraco
feathers, otter-fur headband, and oxtall cape
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[ _.obamba:
spiritual capital
of the kingdom
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ERTILE soiL, good climate, and rich min-
eral resources—iron, asbhestos, and coal
—give southern Alrica’s smallest sovereign
nation hope for the future. The Swazi King-
dom; 1otally [and-
loe ked, ranges from
low bush veld and
lu=h  irrieated wval-
lews to gaunt, rolling
ritlees anel  forests
of planted pines
AREA: 6,705 sg. mi. POPULATION: 400,000 —187
percent Afefean, chiefly Swan, & Hante. people
LANGUAGE: Siswall, Englsh mELICIN: Tribal,
Christtan. ECONOMY: Cor, sugar cane, cotlon,
phoe, vk oo, cibrus fnalt, forestey, mimne. MAJOR

CITiEs: Mbabane, pop 14,000, cagntal; Mansint,
B0, commercial center. CURRAENLDY! South

motuntains laced with boulder-strewn rivers
rige in rows along the western portion of the
country. A fertile belt checkered with farms
anl citrus proves stretches from north to south
across wazilnnd’s midsection. Forther east,
sleek cattle graze on the low hush veld

When | met the king & vear ago, in the par-
lor of his Victorian-stvle plantation house at
Masundwini—"the place of the palm trees™—
I could not help wondering about the coun-
try's future. Was this tiny lnnd ready to move
ottt from under British protection? How could
it survive. caught between the opposing racial
policles af the Republic of South Africa and
the rest of the contingnt?

But the Lion King spoke hopetfully of Swa-
zilpnd's future. He talked, too, about the firs
white men—DBritish and Hoer traders—whao
had armived almost 150 veurs ago,

270
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“My ancestor, Sobhuzn I, dreamed that
they would come,” he said “They would be
the color of vellow mealies [corn), and their
hair would be like the tals of cattle. They
would speak in an unknown tongue and know
not the courtesies of humanity

“When they did come, our wige kKing warned,
it would be futile to take up arms against
them, for their weapons could kill at great
distance. So we received them peacefully.”

Swazis Signed Away Their Heritage

King Sobhuza’s account of what followed
reminded me of our own wild frontier days
in the United States—the gold strikes, the
samblers, the cattle thieves. Inevitably, the
Swazis fell prey to slick convessionaires, As
thelr king signed paper after paper, their land,
their minerals, ancd their grazinge righls melted



Doughty co-monarch, th ren mother beav Dignified in ceremomal role. the king and hi
el Lin TR IEH IFTil. S0 primes mimiEer. Prnce Makbhos il recerve Uhi
huze's el mother having died. a former wili representatives of foreien nations ot the
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v, Une document even coded p monopol &L De her monument—a peaceful countr
or pawnbroking 1in Swanland living in fmendship with 1is neighbors. White
[Those narks thal i writisl el the and ack men will work together here”
Hoers hod us put on the pers, the king A= 1f to svmbolize (the kEing's hopes. two
ald, "were strangi us, and we had noiden cooing pizeons walked in the door and strolled
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Swaziland Tries Independence 273

Looking at the framed photograph, |
thought of other pictures. Formally dressed
American  Indipn chiefs had posed seli-
consciously like that on our Capitol steps—
engaged in similar futile missions.

The ancesiors of this remarkable king
were members of the Dlamini ¢lan, powerful
in southenstern Africa since the mid-18th cen-
tury. The: Dlamini had migrated south from
central Africa to this area; conquering as they
came. Defeated enemies were turned into
loval vassals. By the 1840 King Mswali, son
of Sobhuea 1, had completed his forebears'
strugele to weld some seventy of these clans
into the Swazi nation. The unty he ingpired
still typifies the Swazis.

Council Meets in Cattle Corrml

That unity was evident the day the king
spoke before the Swaxi National Council n
the roval villnge of Lobamba (pages 268-9)
The council by tradition meets once a vear
in the gueen mother's cattle corral, and mem-
bers had gathered to hear the king speak
about the responsibilities of independence.

Lobimba hod mever held such a crowd,
'rincex, chiefs, and men of lesser status—
from all over Swaziland they had come 1
joined the milling throng outside the meeting
ground. But as we funneled toward the en-
trance, progress slowed to o crawl. 1 looked
for a better way in.

A chiel of roval rank walked by with pur-
pose in his stride, and [ left the crowd to fol-
low him There were no silks or satins, no
riffled collar on this anstocrat; just a loin-
skin and a réd feather in his olled hair 1o
signify his nobility. From the slit in his enr-
lobe-a cignrette dangled, and o vellow trone
gistor radio bounced on his hip

Fortunately he took pity on me, o stranger.
“Come this wav.” he said.

Together we sgqueczed through n hidden
entrance Into the cattle corral. Fierce-looking
roval guards, their hair bleached by sun and
sprayved with fat, shepberded the incom-
g crowid to seatz on the muddy ground
Then, brandishing their knobbed sticks with
authority., they cleared an aisle in prep-

aration for the entrance of King Sobhuea 11

My new inend-—1 learned he was Chief
Mkosimi, a ruler m the lowland bush veld
—ateered me toan unoccuped square foot of
miul mext o a warm and fragrant heap of
cow dung and motioned for me 1o sit

5it? | glanced down @t my {reshly washed
khaki trousers, then dropped my aluminum
camera case into the mud and perched on i

But something was wrong. From all sides,
angry stares were fixed upon me, A wild-eved
zedlot of o guard ldomed up, His scowl, the
handeuffz clipped to his belt, and his gesture
—wriste crossed—were plain enough. I was
about to be arrested.

Just in time; Chief Mkosini came to my
rescue, “YOn the ground’ Before our king, all
must sit on the ground!™

It was well worth muddying my last pair
of cleun pants, for immediately [riendlv
smiles surrounded me again

From the gate, now, came the sound of
chanting. Thirty-five voung wirriors, nikerd
W the waist, pranced down the path that the
guards had cleared. In their left hands they
held spears and cowhide shields. In their right
they carried bundles of leaves

“Are those leaves symbols of peace”” |
asked Mkosind

The question puzzled him for a moment.
“Symbols of peace? Oh, no! The leaves are
lor the king and his councilors to sit upon.
The ground s muddy, vou know.”

Indeed’! 1 loaked longingly over at my
camera cose and meditated for a8 moment
on the prerogatives of rovalty and the elite.

King Welcomed With Chant of Praise

Suddenly, all around us, people began
buzzing and humming in a strange rhythmic
wity that was half song, half chant. The
sound rose in a crescendo, the older men ex-

horting the others like cheerlenders at a [oot-
ball game.

“They are singing the prases of our kmg,”
Mkosind said In my ear, tryving to mike him-
self heard above all the prajsing

The king and his roval counail, the Ligego,
had entered now, wnd were taking seats on the

Night haunt of the international set, the casino of the Roval Swaz Hotel lures visitors
to the roulette table Here the author found a diverse clientele of Portuguese from Moziam-
bique, Iinlkans, Swiss, French, o sprinkling of Swazis, and many South Africans, whosde laws
forbid gambling Nestling azainst a mountainside seven miles south of Mbabane, the resort
embraces a swimming penl, hot springs, and a scenie 18-hole golf course

[etalwrrml # solamis wtmiTs ) sas




National Geographic, August 1969

riosl 1 ithee of gqueen mother wields pimost as much

ouncilor power G the king himsel{. To the >wars, she

she Elephant
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swazriland Tries Independence

Let others ware war, vou, happy Austria, mother 1= tao Keep trick of the situntion. Sor
marry —ior the King's fertliny and bealth mwre ol the king—iuand sometmmes even his nenhews
identified with the nation’s welfare. He 15 ex- become princes, and mav have imited

piected o marry seversad wives each vear from powers over sutiving principalities

vired section: of the country, and to bhegel In the mid-1800"s the Swans held much of

more children than anv of his subjects King the territory that now sorrounds their tin
sobhwres Ll has more than filty wives country, defendine 1t aegamst herce calds by

Uhe royal lineage, understandably, be the Zulus. When the Swaris appealed to the
comes guite complex. Even the Swazs find it British for help, Zulu pressture eased

hard to follow; so0 one task of the gueen Soon Swaziland faced a new menace. South
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Brghtly blending two worlds
iaoe ChH el onve g Bs Wi
uidmire gadeelry al Mbabane. Win
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WA mcher-tinted. beringed
hmirvlress identifiies e as a divine
e Whiy tries o fathom th
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Metropolis of 8 micro-state, hil
garl Mbabane gleams in Lthe bra
g autumn air of the high veld
Home of 14000, the ity serves as
actministrative camial From aloll
ite muin steeel. which hos tha
ton's ondy (raffie bhehl, resembile

i thermomeler breecting the 1own




from  eurth's  depths.
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Where a mountain onee reared.
a man-roaacde crater steadily deepens
[ren manine beean ot Newepva b
Glsd, mitEr [ests
Rl g

| po=raely

howed the Bomvu
to e more than &
liemiatite A
built 136 tmles of

perceil
CEEM =L E LA
rettroad 1o carm
the ore to Moramhngie Tor shpmsent
el even developerd conl depdsits
ong the roule to stoke the trains
steel mills in Japan will devour vir
tiandly th E1R0 T

af (i

Cnnre meriintan

an eafimated 7O million ton

Rust-red stain from fron ore tints

moplike coiffore  Carbion-citine
off Stone Age digmne: In the moun
laln revedals tnat 43 000 vears &gn
prmative  Afnican:
probably for use as body paint—1le

CArfiesl mEning operatsEmn KIOWT

mined the ore

.

- __f.

In the wee morning hours | witnessed the
hniale of an epic gambling spree. Starting with
A miere SMX)L Sir h—a mysterious loner—~ha
plaved three nighiz through and run his stake
up to S50,0000 The picture of ¢old and caled-
ating concentrntion, Sir B wore out one set
ol  blearv-eved croupiers after another. He
.r.l':'lI WITKTURTRE .1r||| MOInnine

sir R Anally cashed in his chips and ef
But thi less [ortunate, evér hapetul, staved Lo
pump the levers of the whirming stof mnc hines

Lt

bacon-and-eEg

coffee-scented

NG a

Chutsitle, the shin rose over Mdimba

riehi
fawn
Mountain, and the cocks crowed m Lobiamba

Two mon mines scar the Newenva Hills,
10 miles northwest of the Exubwin Valles
(Ine 15 a very modern operation
15 the oldest known mine in all the world

[ visited the new Newenva Iron Mine firsd
a hupe terraced pit sunk into a mounta
Fhe chatter of air drills drfted

'l other

creel (ghove)

uyi from that mammoth hole, and mant electric
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shiovels el the vellow trmacks that buostled
around like huss
Wentwirth
mine, Wold me how it came into being. "W
are o United Naoons operition in a priactical
‘Hritishers, Japanese, Porty-

1T

| Minnefored ARt e

sense” he said

ELILSE, .'"-l'-l"n'-.:--_w.:r'.- Z"'1.'|'.|..'i-._ .|r||1 .":I'Illr'l'l

cans—iike mvself—all working topether
We blpsted tunnels through the mountains

and butlt a 1 36-mile radlroad Tt links our mine

to o modern ore-logding wharf 1n Lourenco

And we've
developed coal deposits down in the bush

Marques on the Indinn Ocean
veld o fuel the trains”

Within a décade, I wns told, much of the
mountaEn will be gone—gobbled up by fur-
nivees of Japanese steel mills, 85.000 miles
awayv to the northens!

Lo aned § drove down the mountain 1o an
attractive crescent-shaped village built oo
the I'here |

o voung scientist who was

et
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mining the nast






swaztland Tres Independence T

Peter Heaumont. archeoloeist from Wit

watersrand University i Johannesburg, was

busy classiiving hundreds of Stone Are arti-
icts. When be offered (o show me their oriei-
nid resting ploce, 1 accepted with delighi
Fhe trip to the ste. though, proved far
from dehghtiul, We clawed and slipped our
.||1|.||:'| IIII'I.'I.'FI sl I|'I|'T r||||_' LY R ||||:'|.|_|||||]:' -.rl:'l'_'l--
Ll
méeuntainsid

el we resched a cave due into the

Earlv Men Mined “Blood of the Farth'
Peter gestured at the mouEell anid broken
cavern walls. " Uhis g by far the oldest mining
sail. “The ash
lnvers hive been enrhon-dated at Yale Uni
viersity and Groningien L'miversity in the Net
'hey provie t

long aeo as 43,000 vears.'

UeEraiion over found.” he

arilnnis e mikne wiis worked os

i

It seemed ineredible to me. Stone Are men
mitmng melal orer

But Peter explamed. *The fuct that this
nemalite 1= iron ore |||I".".|.I_|_-|_'. meant oolling
o them. I—and my sponsar, Professor Ray-
mond Dart of Witwatersrand University, who
here— hehieve
were attracted by tha

He picked up a frngement of ore and handed
1o me Y The o
|i':'fI'I|IIiT|.' IMEans '|||lf|l-“i-|{|_
carth.” Skeletons of early men smeared with
this redolisly staff have
\rca anud |'.'I-‘l|[||'
0 ritualistic way."

L remembered, then, the ocher=colored L Er
l'd seen in the gueen
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e e in s name In Greek
ar ‘oo of the

been Tound in botl

Airicans <udl owse it oin

mother s hemdiress

Medicine mun's bedside manner: Fren
riedly dancing, bellowing, and boandishine
L Fpear as lour of s wives beat draie, herh-
dist Lokhas Nkambule works himself into
a trance fo treal o palienl Orpeamented] wipg
and ocher-stnmed necklace help summon a
Lather sparit, which empowers Nkambuli
with the help of root=, bark. and medicinal
nerhs, w work his cure. Herbalists and (i
iners Otten earn § oW or an ox for thelir
il become relatively well u
departed, Nkambuls
I Were haveling wilth the

patient ovetr the cost of the tr dlitient

Hitmisttation
do. When the author

il the Catlier

Catching the spint of daddy’s practive. o

ity af "Lt MEambadle breaks imto danc
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Farly men knew that when they
Creature

something throush g living

ved out and the vietm fell down, never 1o

L
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ettt e
blood” in an attempl Lo bne them boack to

or the bones ol their dead with thges

e Perhaps, even, to ensure some kind of

immortaintv—itat might have been the first
reclvarodes ritunl,

Mloclern  Swirts use iron to shape elegant
[l

Uil i

[or the 1 FE LTS [Sm dral thiat tribesmen
[ saw these evervwhere. To zeée how

ey Were made, I =oueht outl n bluck=mith

Lauitckedl by Solomon B Movimbela, o begared

e¢tl man who sald == in e marsel ol
Mbabvane, | headed TS Land-Rover tnto the
lhe steen, decnls

Iv Hattened owl onto pm undu

mountains east of the city

rutted tradl Ana
LlnE mountaintop strewn with mant granite

boulters. Among them, linked by winding

paths, clustered mmoups of thatched beehive
huts, each with its patch of com and pamp-
Blue smoke fltered throush the thaicl

Kifs
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T S, “amall as it 5" he <md, "Swaziland can exer

__.__._.--H.r..,..-.i.-.l \

— — quite an influence on the rest of Africa) A c¢alm
ing influence. This 15 & good-natured country
e without the usual tribhal tenstons, becaus
the Swazis are all one people. The country s

- 1 ']
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i " i g o
! I Edd S Ill_ |! || |'.II‘|'I II‘l'- II'II | |

Bhiuza—a skillly ||.!--"-i.|l .-_I:|| VEry poj il el

swazilnnd, Sir Frin todl me, hed miede 1m
pressive economic strides since World War I1. A
nupre man-rmade forest L D) aore [ ne
il oL |!|'-|l| % lrees [128 !-|'|'I| . I..'1'E .I: e
the cool, rain '-;"I' af the high veld | pages
pih=7 ) Une of the fastest-srowing forests in the

worid, Lhe trees are proceéssed by the Usutu mil
At Bunya into wood pulp for export

Citrus groves andd vast pineapple fields thrive
i the temperate ciimale of the muacdle veld (e
Larpe irrigation projects have turned much of
|.'|'. |-=.I-|. ".".'I'E. ns well into | Fivluctive bhelds of

UEFar cane, cilrus, and nooe

>0 swaridand 15 not dependent on none<Crop
A THTRTEL Y !I-': I'E _|'-i""'|l slitrar. Wl ||!|i|:
cotton, beel, and frats gmive it a respectable array
ol exports | i | £in

' = _ T » the picture had 1S dark =ide too
”""'"""-‘F"' **J*i't-r_%_' o TLash cro come mostly from the larg
: - A farms, e sindd, Yand few of those Wl
b Swi The averacre empll {armer raises jusl
enaueh corn for his [amily to ¢ it an e HGUEn

sOrghom o bhrew his beel .|||l| .'II-E _|'!!|_';:| own
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Hamied exceutive, a headman frowns his concern over the
frice al rmprayemenl Al 1 council of chiefs, his distrct Com
miztinner urped him and his pecrs to finance a new secondary

school by mssessing each headman twa cows. With such sell
help schemes, the klnpdom strives to spread education inoa
hand plageed by 75 percont tiiteracy. Roval touraco feather
anil bulgng brefcase give doulile distinetion Lo Lhies he sl man

il the western Hhohho Distnic

ure kept for paving lobolo and for ritual pur-
poses. His cattle overgroxe the land, encouroy-
mng erosfon; his (armime methods ruin the soll

“SUIL™ he pointed out, “the Swazis have
midde fast progress. The iflteracy rmte 15 78
percent, but it % falling. They have new schools
and a fine agricultural college now."

Like mast of the country, the fertile middle
veld is a patchwork of Swazi- and European.
owned land—a result of that 19th-centuny
paper congoest LGradually, the Swaes have
bought back land from the foreigners, through
the Swazi-sponsored Lifa, or “heritage,” Fund
Established 20 vears ago, the fund served a
dunl purpose. Cattle were culled from the larg
er awar herds—an action which, of course,
overstocking When the animals were
wictioned, part of the proceeds went to Lhe
Lifth Fund (o buy lancd More than o qunrte

AR bIIN &
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of 8 million acres have been bought
this way and apportioned oul o
Swirl [nrmers

The intermingling of Swax and
European farms has resolted mmoa
remarkably smooth relationship be
tween Swan farmers and their white
neighbors. 5ir John Houlton, owner
of papava plantitions in the Mal-
kern<e Vallev, explained it to me
“Farmers of both races understand
each otherand get on verv well They
face common problems—dmougghis,
hatistorms, catbie diseases
them together.”

=it John, in addition W furming,
rEsides  over SWazl ands Sennte,
upper chamber of its= Parlinment.
Like manv Englishmen, he devol-
edly serves the countryv’s Aedeling
Fovernment,

ani hiehi

Doctor Divives Spirits Away

Leaving dir John's comfortable
home. 1 drove acmss the Liattle Usuty
River toXMangin, Swartland's second
largest town and commercial hub ol
the country. Here again one finds the
old Africa and the new—a teeming
native markel anid saburban streets
hordere h} '-1|||:I:-||.—1. el houses with
swimming pools

Fast of Mangini, the road winds
gently over o ridee at Hhelehhele.
According to local legend, a wizard
named Zimu roamed these hills o
tear out the heart: of unsuspectine
travelers in the dark of night Behel
i migic, even toay, rules much ol
Sward life Sorcerers, the Swaris believe, can
use lightning as o weapon, and rmse the deard
in the form of tiny flickerning shadow spooks

| had heard much of Swaziland's medicine
men, or herhalists Isainh Magarnla, one of the
king's councilors, took me to pay an office call
on one of them, Lukhas Nkimbule. who pric-
tices his esoteric art near Mpaka—a bone’s
throw from the domes of a4 new British nuclenar-
Aetechion stEation

D Nkambule is very pood with enemas,
hloodletting, poultices, and
Isaiah remarked. “He also sets banes and can
talk with manv spirits.”

“Docior” Nkambule greeted us cordially
and: directed us into one of his hute In the
loom af its mieror, lour women were mionot-
onously beating large oxhide driams

“The doctor's wives,” lzaiah explained. Then

vapor baths™



he pointed to & hgure slumped on the foor. leam technigoe from this woman., T thought
“There is the patient. His family has paid the  Spitting on the bones three times, she flicked
doctor to drive the spirits from him." them out wit

The deamming burst into a frenxied beat a2 sides small bones of amimale, her cast included

i 8 Hourtsh onto & straw mat. Be

the doctor, now a terrifying ligure, appeared ¢n shells; coins, stones, nuts, and a jumble ol
silhouetted aghinst the low entrance of the hut  less identithable bits and pleces

page 280). He entered, brandishing a spear “The shells are the spints,” Isamh expluined
one hand and a wildebeest-taill whip in the “That tortoise-shell plece 15 a wizard" He
other. Under a mop of ocher-tinted hair, his  pointed to a scattering of antelope metatarsal
cves flnshed like fire. lones. “The big bones are men and women

A baby cried in the backeround as this mad  The little ones are bovs and wirls”
apparition bellowed, prunted. nnd
darted about the hut. Al times he

gquivered as if he himsell were pos- Plowing lor mealies, the small-cared corn of the Swan
spased by gspn bl Suddendy the drum: farmer, beaming Solomon Damint rests from a segsonal task
ming stopped, and a high-pitched, repieated by tribesmen across the lpond. A leam of eighl oxen,
Donald Duck voice gquacked awayv, guided by one son and whipped by another, pulls his plow

The gratin will be ground and mixed with pompkinto meake

sounding ke & phonograph record _ : : :
rrigEeE that 1orms o hasic swazt dish Dk ainte the I rtiliis

played ot too fast & speed
l=atith nudged me and whispered,

of the sl and rood racts o stmmer, mos) farmers ele oul
ol a hare subsistence from the Laned

“Now vou are hearing the spirft”

(O course | asked for n transiation
af this other-world pronouncement
[zamh listened carefully. Then in his
stow, meeasured way, he replied, " The
arit, ne 15 wWanlng more mone)
now.” When | left, the hargling was
stil] going on

Mwo miles down the road we vis-
ited another dealer in the occult-—iun
lady named Mabhodweni Laubisi, o
diviner. Seuted cros-legped in tront
i her huot, she was =ormounded by
a hall cirele of clients. She gnawerl
busily on nstick, pausing periodically
to say something to her group. Each
stiiftement was punctunted with n

mist unladvlike belching sound
“They have come to find out about
some  stolen money,” lsgigh said.
"Lubisi will know who took it"
Her technigue; 1 learned, was to
throw oul statements to the group
Fach time, 1n response, her chents
would clap rhvthmically and chant
“Styvavuma, sevatvuma—We agres, we
ppree.” Sometimes the chant was
loudl, confirming her stutement. Bul
when her audience chanted softly,
she ook the answer as negative
Like A pood lawver, she tried (o
pilece the evidence together and find
the answer by process of elimination.
But her technigque apparently wasn't
working too well today, for she sent
her apprentice to fetch “the bones”
They were real bones, not dhice, biut

dice plavers back at the casino could




Whipping up n small-secale stampede, herdboss turn thelr cattle (ownrd the broad Komal

Hiver (o dnnk H-'.'Ei:'-' SWHIE IO pusin: of the grevhound, jomn i the dust-rinsing mekes

Warming 1o his subyect. Isminh initiated me little: beanneg on the cnime. "Who stole the
mto the divining art. “Now, if a man or 8  money? | asked

wiomcerin bone [alls belween two sprits danicl l=iall ponted o an age-vellowsd bone
% ] L 1 ¥ B B - - & B [ - .

thev are [nee down. this means degth. If 2 that had landed in front of 4 Portusuese coin

wizard totiches a woman, that proves <he 1s “That means an old man took the money, and

hiewitcherl And if the blagk stone is noext U thit hée rn awny in the direction the bhone s
e, she will ot from the wheard ™ pointing. That way, toward Mozambigud
’l.1-|'3 interestine: stll. it seemed to hiove I cirowe 1n the same direcuon, not tocateh a

T



nttle, poar 1o omtlk, probalsly sl be

parents to ossure thuil children o

Leiin MNegunl

pavIEnl 1o o bride

threl but to pav a call on Mkosini, the red-
feathered chief who had :'||_=|f|l-|."-:'| mie avoid

drrest thit I!:I:'- m the gueen mother's cattle

carral. The road led castward across the fat
bushiand of the low veld to Mkosini®s home
at the foot of the Lebombo Mountnins
¥hkosini ducked out of the dotrwoay of o
beehive-shaped hut as | approached. Solemn
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e for ritual - alaughters and lobala
o mirringee |'ll'|||||-_; o the man s 1amilvy

Iv. he shook my Hinid .-g[||| ol "_“h.l.‘-:u.l'u*r.r.q,
we set vou" He ware skine over his red loin
cloth, ltke the sporrans of the Scots

| wanted to photograph Mkosini's home.
and to give him an iden of the kind of pictures
| had in mind, 1 handed him a copy o
Nartonal, GroGrarHIC. The chief riffed
through the articles without pausing—until
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Last-minute touches sroom attenclants ol the gueen oot b

bor a roval fanction af Lobamba ] ivie thein it ik

cotlTures, Wwomen tie Lhelt hatr in tufts with concenled string
n tense the ends with o parcupine go

“aidens en masse brandish tnshlhights and bn i hi
FLELIHMDE CLEIRCE J Lahium b LralhieEred hiere Tar lnddeoeEnciendt

Day festivities, they pwerform the troditional reed dance. In thi

nnual rit | TR 1l Ll |
FEfrALE L INElsETeen arandg § 18] Fs hut, tl
flsre e thiet e e i Lhe lephant. | the kine
| e Al | ITEIITY A | Il eh i
he reached the advertsements Engrossed, he pored over pictures
of <leek coars agnd other Western luxuries, while | gave HT ofrs i
his children—all 16 of them. solemnly, politely, each child stepyesd
LY WD TECeIvVeE L ndly, then Bashed me a shy smode of thank:
Chief MEkostm lad the mapazine aside with one last, longmng look

Anc bhecame the gracious b

Hecnuse L el headds several Tamalies, his home wis o '-.I'!.I_:r
in itself. The main hut, where his mother lived, was the family
shrme. Around it clustered smaller huts. Mkosin led me to a

I
=1 i}

of huts numbered 1,2, 3, anrl 4
wishing open the door of hut N

| --.|'|-!|--| L1 l'. '.'-.""|_||'.- Lode y wis evictend [l '|,l_i||||;"_ |'_||'|.

Hoor had el swepl caretullv, A floweted spredd decorated the
alished brass bed, and there were curtams on the window
Lo 11 rner, Bext ooa portabile sewine machine, colorful clothing

UL LTy '|'.| FREL LT .[.“' chiel saw me wlance al the waradrobe ;'|I'

LI A E S (W '|:-||-

dethecd "Ohar women used to be b Ry with one
LRI &vel Yy Years TR L W a1 AT § I-II-.'II' R0 |

every few THInLN "l NAN Can |-:r_|| L1F W I"| I"|-."||"

I A Swan :l-l:' giumiows household, the B | T '|||:"I-_|.|'. hias no

hut He uses s mother's ereat hut as o davtime bhoase ol pperalions,
[OF [l

il visils the huts of his wivesin rotation. Each wife cooks
l _.-.IIIII ¥l :.‘!.lll Illr fiwiit

it L s ow

own chilelren and cultiviiles her owi
Hul Mkosint was a modern muan, with a

Lhe farmibhe and family cookine were dane cnonerativels

1]






We peeped inside one of Lthe chief’s mosi
notable achievements, a mud-and-wattle

v\ dogen yvoung children crowded long
benches Under the teichers guidance,
they were husily molding numerals and ani-
mal hpures trom clay. Boarrén, almost book
less, thits schoolroom was still a
An eagerness for knowledee was
Lhere, and e ingenuity of the leacher helped
make up for the lack of school sapp

MEkosint's fnrming land was |nreer than
most of NS nelghbors —some 800 Gcres-—and
more procductive. He owned o tractor nnd was
mmstalline an
Hroudiv |

S5l I;l_llll

g PER BT

||1':Ll ¢ 0l

learning

{ e

gXlonsive rrigaltion ‘-:'.-ll.'r'l'.

v he showed me 4 printed certificate
stating that he hacd sudcessfully completed a

Encmies beware! Would-be wirriors
|amee m the sehhie g a dance tha) girds
men for battle Shapgy with, mobaair,

ind] halding speartike sticks, they will
endl the dance by falling to e srounel

—the fate they wish on their foes

simple but signibicant: With bricks
ol freudd aunel cow dlung. women stuclent

from the arncultural collepe build o
rinsed Dearth af a homestesd o the
Malkerns Valley, Iron bars tapped in
Lhe Loy w ill holed pots above Lhe fime
Y= they work teacher Constunce Kho-

pa, right, explmins the hearth's mean.

g Mwer Jonmger mdst willlnerers bagild
their conkiires on e ground, ovil-
ng perme and backache, now cook-
ng <on e IIII"I|I|||.||.:r_' prdl Dsgte il

"'|'.'|..|l!!I|;. e :|||,ri.|||| T & ii-:-:uil.' (i}
tHage, the teachers implant the tvpe
of miodest, gracdual mmpiravements on

whhich the Kinedom stikes 1bs Iuturs

five-day course in growing cottonand corn at
the Swariland Aprcultural Col

MEkosint's coyntey gatned 11s freedom last
“_l:'.u.

(Juite wel

BT

ns it fared, this infant nation?
While the rest of the human
Wikl
hing 3obhuza's people have made
“through
away rom the crolodiles ™
Much remmns to be done. Almost all of
swaziland's major incomée-producing indus
LEHES are

Yveur

race has busied 1tsell mre driamatic
EvVients,

Lhdsir

LUl WS e safe waters,

sill owned by Hritish and south
vimcans. But the Eaining
rapidly in techmical education and practical
trning ancd CXPEriEne

industries will surelv erow

THES WY I-I'll.Ji'IrI'l'l >

andd, Swazi-owned

What other changes have come to poss?
More schools are being buillt—and there's a
drive-in theater now near Lobamlba

Will there be another precious vear of free-
dom, and another. and snother? It will take
all the wisdom that King Sohhuzn and his
councilors possess; Stll, the wse old ruler
already has manased to achieve nstable rela-
Honship with his country's plant netechbors

Raised Hearth Syvimbolizes the Fulure

When I think about Swariland’s Future, |
remember o mud hearth §saw being built one
cdhay in the Malkerns Valley, It was during my
visit bt the Swagiland Aericultural College
Mrs. Constance Khozn, 4 home-economics

stood  bestde me with shiming eves.
"o voul, this iy [ook ke just a backvard
she =i,
ttonery as Lthe

LEACIeTr
Liarbecue, hut here it i= pe revolu

wheel. You see, it will be &
ralsed hearth and oven—oft the ground—ani
it will et the food out of the dirt [ebove]
“Think of the change.” she went on. “Cook
me will mean fewer stre knees ani

backs, Msexl our women will wiand tilbles. and

(RN

then chalrs, and then houses—and a new
world for oor Swazl people.”

I can picture that fhire hearth in my mone
Rhora odid. It has
become my own svimbol of Swaziland's future

A nibion of gentle people v making ifs way

THE END

now, and | see 11 as Mrs

sleq Ly stip toward a new i

& N






SOLVING THE MYSTERY OF

Mexico’s Grea
dStone Spheres

By MATTHEW W. STIRLING
Photgraphs by DAVID F. CUPP

HAT SUMMER EVENING in 1967 the man telephoning
me at my Washington, 1. C., home identified himself as
Ernest Gordon, 4 mining engineet
“Dr. Stirling.” he said, I am calling vou' about five giant stone
spheres ['ve foumd in Mexico, These nre six-to-eight footers, so
perfectly round they seem to be man-made, and thev resemble o
stones vou stuched in Costa Rica”
Myv interest was gquickly aroused. As an ethnologist and arche
olainsl, 1 have spent much of my life probing the ancient civiliza

|

trons of Centril America. Some ol the most fascinating and -
cling artifacts that the early Amercans left behind are carved
'-L':'It'fl"- ol slone. '|hev range in size from a lew mches o gants
seven feet in diameter welighing 12 tons: many are smoathly and
beautifully finished, and almast perfectly round (page 209)

Olmec ruins in Mexico's
state of Veracruz, | had found man-made spheres of basalt as larye
as three feet in dinmeter. Later, near Palmar Sur in Costa Ricw |
had measured anid marveled at much larger ones—some taller

In 1945, working among 3.000-vrar-ali

than a man. Sculptured of hard granitic rock, even the bigees
varied less than o quarter of an inch from heing spherical; they
were placed in rows amd formal groupings. Who marde them? How,
and when, and why were they carved? No one knows
[he newly found spheres, Mr. Gordon said, were on a moun-
s

Julisco State, in west central Mexico (map, page 29

Jd

tainside 1n
He had ance been superintendent of i silver mine there, At its
the mine was accorcling-
Iv named Piedra Bolo—5tone Hall. Al that time Mexican bandit
had infested the mountains near the digeing: and Mr, Gordon had
not explored the area

SOW, 0n a recent prospecting trip to the same regton—the Sterra

entrance stood a single stone sphere, and

de Amecd, SO miles west of Guadalaiarn—he had revisited hiz old

Pir. Sbrbing's findhiogs were repeertedd tn Tl osks Mioa, P the YVeliano

I'lllll. I. E':_lll.'l|| il _:|:|I|| l".:'.l II'..'." I:;Illl |'.-||'_-|:| !-ll- : e =

Fit for o game plaved by Aztec gods, this huse sphere lay
hiddeny 0 the moantains of west central ' Mexieo for apes Investi-
gatn g, autbor-are hoolomst Matthew W, Stirfine speculated thai
human hinds might have shaped it—untl be chscovered handred
i Uhe vicrmity, Later, Ly, Robett 1. Smith of the Undted States
Lieolugical survey, here exaominine the gatted foce of the eleht

bt~ bty badl, estabhished ots trge ongin —_— :



Geolowicil slewth, De Smith studies a splu

dome with o visibie srowth structun
s1n II_ i thousanils alole
Critclal o fara (s, oppocite]

10 s CEEn

Couantry of the colossi: 1y
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mine; the bandite were longe since gone. Roam-
ing only a mile Irom the site, Mr. Gordon had
found the new zrouy of stone balls. some hall
huried; all so symmetrical he thought thes
man-made. He was returning to
Mexico; if | was interested, he would s¢nd me
photographs and further information

I wis more than Interésted. When [ re-
cerved s photographs, I showed them to the
Natwnnl Geographic Societv's Committee for
Research and Exploration, of which I am o
member. The spheres, superficially at least,
strongly resembled those I had seen in Costa
Rirn.
examinaticn

must  be

hev sremed well worth an on=site

New Stones Lure Experts South

The following December Mrs. Stirling and
[ few to Mexico and met Ernest Gordon andd
his wife in Guadalajara Dr. Dors S1one, the
preheolomist who had published the first scien-
tific paper on the Costa Rica stone balls, also
joined the expedition

We drove to the ruins of the old mine head-
quarters, then climbed on foot to an elevation
of about 6,000 feet, There, atop & mountain
spur, Ly the bve spheres

Three of them were holf buried, the fourth,
washed
ant the hfth perched on the top of the ridee
It had o bulge on one side; it was split in two,
a3 I broken whild bheing shaped and left in
Al appeared to be made of soft vol
camic stone similar to the mountoin itsell

That evening, near the town of Ahualul
co de Mercado, we hired three hrothers by the
noame of Loapez and another Mexican to work
with us for o few days

I'he following moming we began digging
ot half-buried spheres and in
Lhetr vicinaty found six other buried ones. We

eitn of rubble, stood In an arrovo,

compiete

the three

1|'|I'






discovered 11 more large stone balls the fol-
lowing day, bringing the total (o 22 at this site
They varied in diameter from four-and-a-half
to six-and-a-half feet

AL lunchtime our workmen bullt a fire and
toasted tacos. Hot and deliciows, they were
offered to us on lace doilies!

Cn the fint excavation area someone, ome
time, had budlta small rectangular foundation
of stones. We could not determing its age, bul
it spemedd an ideal spot for a ceremonial site

I was nevertheless bathered by the fact that
we found not one fragment of poltery or ans
apther artifnct ndicating human pccupation
And the spheres, though almost perfect in
form. did not exhibit the fiine surface finish of
the Costa Rica specimens

Remote Site Yields Another Bonanen

On the third day Jesus Lopez straightened
up from his shovel and asked "n-'l.'ll!: W WeTE
daing all this digging and mapping

“At Apun Blanca, just over the top of the
hill,”™ he =said, “there dre muany, many of these
balls Iving in the open on the ground,”

Still another site? T was skeptical at first,
but decided to investigate, We arranged lor
horses in the village of Tiro Paina below the
old mine entrance and sel {orth

A twio-hour ricde todok us op o moantamsicle
throuzh forests of oak. pine, and pcacta with
imspiring: views of distant valleys. As the
grounil leveled off at the wild and lonely cfest
of the Sierrp de Ameca, stone sphenss camy
into view, First they appeared singly, then in
clusters where they had acoumulated in smial
arrovos—maore and more, uniil we estimated
there were hundreds (opposite!

A spectacular sight! The scene supzested
some glant’s bowling alley or the hall park of
the Artee godds The spheres Loy fully exposed,
theéy ronped in diameter from about two feit
1o one granl of more than 11 feet The avernee
| estimated at five or six feet

The profuston of stone balls at Agur Blanca
completely changed our concept of their on-
rin. Such ereal numbers surely indicated not
ural formntion: Some of the stones weore pesr-
shaped and a very few were jolned as twins or

Rare handiwork of nature, the gant
spheres close to the Sterra de Amecs crest
line arve crvstallized ash-flow taff, concludes
Pir. smith, who explains the cngin ol the
stones at Jeft i the dingrams above. Author
Stirling recalled! “Greal spheres littered the
arrovos gs 1t flung by a huge hamed One wios

more than L1 fedl i dlamieter.

T >

Like & S AT avalancha, fary ash cnl-l;l-:-l.l;ld o !;Il:u
particies amnd gas—1,000° to 1.400° F, —floods a valley

Ad the Interior codla, crystallzation begine—a change
srmiar Lo lca forming Froes water. Arauns countless painls,
or niachd, the sah crysballizes ingconstantly mxpanding sphases
that finally merge inte & salld mass, shown by siached lines
Hut near the adge of the deposit where cooling i more rapid
sphrres cesse growing and Tail 1o coalisce with their neigh-
bors. Thus created, the bells await the passage of time

Emin

Aftar mitlenniums, erorion opoees the giant sphared: sama

still e embedded in Eorystallized adsh, shows |h green

Artifact of ancient man, a 12000 gramte giole
5 meeasured by D Stirling and his wife Marien
niear Palmar Sur. Costn Rica. Hand-worked. thi
periect seven-loot sphere reflects the skl of on
Enown pire-Coluamblan erafizmen, w ooy sormmuet e

placed such stones in ritual Tormations




hid & dumbhbell shape, and these sports cer-
taindy tenced also to deny human fa
But if the spnheres were not man-made, then

how had they been Formed? W here had they

IriCAtIOn

come from in such fantastic numbers? We re-
nhized that our expedition had made an aston
iIEng discovers—but that the explanation tar
it wouldd have to come not from an archeolo
eist bul from o geoalogis]

Hack in Washington 1 consulted two ex-
perts: first, Dr. Willlam Melson of the Smith
[siitution lir. Robert L.
smith of the U, 5 Geplogmcal Survey

In March

SO LA -"‘fl]l1t1*4=l5|.tl]

and then

sOERnN
968 a MNatonal Geograph
Institution-Ul 5 Geo-
logical Survey expedition under D Smith's
lendership set out to study the puxelé of the
sierra de Ameca. His he
subsequent petrofogon] anndvsis determined
reasonible doubt the origin of

L stone ||.|||=

i exanmmnation and
Devord  ans
“The spheres were formed during the Ter-

Dir. Smith reported.
llzation at high temperatures in o

tary. geolomcenl period,

iy cryvsia
matrrx of hot ash-flow tufl, An avalanche ol
this hot dsh, not a sifting down from the sky,
overw helmer the ared

By analogy with other ash flows, we know
that the material here was about four-filths
ot volecanic glass particles by weight, with
POTE SPACE COMPOSITE somewhat more than
mall s balk. AU the presumed temperatures
OO0 dnd 1,400 deerees Fahren

heit, with slow cooling, the glosss

il el ween
vole
ish could crvstallize

“"UCrystallization of the |alisco spheres,” Lir
nucler of saingle

smith continued. “becan in

glase pirticles (xases réleased from the glass

moved outward o all directions, promoting
crvstidltzation of adjacent ginss particles and
thus formung the spheres. This process con
timued until stopped by cooling or coalescence
af spheres [diagrams, preceding page)

“1 found one sphere still énclosed in an

"Man-made monolith,” savs Dre. =mith

! stone hall from Costa Bywen, mow 1 tha

ilection of the Ssotvonml 4 i (NI P

piermarient

b LTI [ A Lol

ANEIT FikCE ey oCCurs retl I.II h I

liarge perlfech splicre

awny, leaving only completely expased relics

'| KOV DI One n1hur irea ol occurrence
of similar spheres in ash deposits. This 1= nea
Los Alamaos, New Mexico, where my colleague
. A Hatlev aned I have found abouwl six sites

within an arena of 500 square miles. The loarp
pal stone ball there measured only two feet
Cimeter

in diameter Irom two To more than 11 Teel

[he j_|'|-|:(| :-[|}|I ress wWieh' ragee

e ungque 1 the worlid

ITeily

w00 came the salution ol the myvstery ol thi

michaturbed neh matrix which, althoueh con ereal stone balls that perch, conl and aloof
coliddated]. was softer than the stone ball. But on the Steren de Ameca—30 mallion vears
Irom maost p|||;L:r1'ﬂ inDe MAalnx h 1] rrodlen FreImaoLye : Irom Lhidr Dery Griem
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1964, thelr subjects ranging from o HTH T EE] 1T

if Japan to the Coliforma condor, from a Viking sit

shirrmg i the Gl of Mexien In most cdaes the
dwmone those reporting are such authorit
Iohn and Frank Cralghead, Jacope
R ports for

mafinal Geonrraphse S=ooety, Washington, D C
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When vou leave town, we do more than
say "Bon Voyvage!” We follow your trp.
Our 35 000" branches™ in the United Siates
and Canadi make sure things contmue as
smoothlv as they started. And that small
details are seen to. For mstance, having cléan

frooms wiutlmge anyiimoe viou wand L
slap and freshen np

e for voursell
how vour Travel
Agency with
Fumps can mitke
anv irip a pleasure,
Even il its just

demvriiown

THE TRAVEL AGENCY WITH FUMPS5
Gulfl 1] Co.—LU.5,
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Add it up. A Pre-3&t Board lets you greats
an unlimited combination of voices and effects
betare vou play. Then draw on them at will,
(Mo other organ under 58,000 has it.)

Instant Pre-Set Cancel fats you shift from
o combination of vorces (o another
Instantly. {It's as though
you had a threg-manual

The Yamaha Electone kE-53.

Touch vibrglo i5 »
worerine o ovee [0S 100 much organ for the money.
organ has. At any
pnice. 1t efs you
produce vibrato éxaclly the way
a vialinist does. Simptly by rocking
yaur fingers on the keys

The Natural Sound Spaaker
system /& totally unigue. it
projects sound with 3 rippling
miotion, spréading tone evenly
and aquaily,

Variable volume voice tabs, Two
6l-key manuais. 25 padals:

Ancd you get it all for 32390007 S YAMAHA

It's too much, It's JUSs oo much infamalonal Gorpoaration

R & = T ¥ Bt - r [ 1 ST =" 1] rore -
Kiarsibeids I'-'bl'- ni =% ki = sl s L N | 1 k

See more of Canada in 72 hours
than most Canadians see
in a lifetime.

in comiort.

Wine, dine, play. listen to
music, make friends or just
sit back and enjoy the
sCenary

Avariaty of accommodca-
tion is available, including
berths, roomettes, bed-
rooms, compariments and
drawing rooms—all
reserved including coach
seals.

“The Canadian isa
streamlined crack trans-

Including the best ol the
Canachan Rockies, the
rudgged northern shore of
Lake Supenor. the vast
prairies, and such
favorites as Banifand
Lake Louise

Faresaver Plan includes
meals in deluxe Dining
Room cars, or budget-
priced meals are avallable
in the Dome Coffee Shop

The Canadian'' |eaves
dailyfrom Montreal,

continental train. Designed with Scenic Toronto and Vancouver. All aboard!
Domaes to provide you with a wide-angle Contact vour travel agent or

view of the most spectacular, breath- Canadian Pacific. -
taking scenery. 3,000 milas in all GFHHH I‘




Only 1 insurance company (we think)
deals with malevolent swans: The St. Paul

; :
| iF TRE SWANS

i o may
never

| [HIN'T MATTEIR,
[HE I want our new
"!ﬁEE"E" | sSwan poliey.

Wit vou ecould
wantl the slastic attitude that
made us write it. This elastic
attitude of ours means that
vour special problemna get
specinl treatment, Also ol
eourae, 1t leads us into absar-
dity, and delivers onto our
desks such things as this;
SWaAN REPORT FrROM OUR

DEFARTMENT OF
UNTSUAL POLICIES

"Swani 1 guestion resided in o
suburban pond, regarded affee.

w
| =
1
W
Ty

tronntely |".;|.' niear by hofhedow riers
e awan, hovwever, having Mussy
day, dul' push, poke, Anp a8t ar
obferwme annoy fne Jocal tas
fRaveT

"FTaxpayer, unhinged; demandid

Villuge Council remove sweEns
from poamd. Community rife de-
veloped, Ciaffee parties Jdivicded
Car pools suffered

"Swana continued residence In

fremid, apparentily enjoying pub-
ity and extra breaed crumbs,

'"Counckl met, pondeted, decided

im favor of awans, but sagely. it-
aated on Samn Lisbility Coveruge
for village. Hard to get. Didn't
el T'ﬁ"ll TMELTATHE COETIETEaE S
livuag bedd @t requent,

“The 5t. Paul didf not liugh, weote
pohcy. Suburban peace resbored,
car ponly and cioffee peartics back
Lo foemal,™

Why wait until you need an
elastie insurance company?
Find our Agents or brokers
in the yvellow pages. Get our
guiet, venernble, -solvent
SOFACILY, T,

THE ST.

S LA NCE

PAU

2 Fall B B Py I =

o

= e Feew

Seeerg puu auu=r b sponr

W Payl, Whnrereshi Y510



Now we can get rid of mosquitoes

Mosguitoes are more than a pest, They are
a menace. The diseases they carry kill more
people than cancer.

The most effective way of killing these
mini-monstersis to attack them where they
breed. In water. And man has tried many weap-
ons, Among them, diesel fuels and insecticides.
But all have a serious snag. They can pollute the
water or harm plants and wildhite,

Last vear, Humble Oil & Refining Com-
pany (a Jersey affihate)introduced anew weapon

—FLIT®* MLO. Mosqguito control experts are get-
ting more and more excited about it And so are
the conservationists. With good reasons on
both sides.

A thimbleful of FLIT MLO can kill several
million mosquito larvae Yet, even when used in
large quantities, FLIT MLO will not harm fish,
birds or plants. Nor will it pollute the water.,

FLIT MLO is a unique water-white liguid
which spreads an imperceptibly thin film over
the waters surface. It kills larvae by a non-
POISOTIONS ProCess:




without hurting anything else.

When the larvae come up to breathe, they
actually ingest the product deep into their
bodies. So deep, they can't wash it out. They die
from lack of air. It is difficult to build up resist.
ance to that.

FLIT MLOcanalso give the adult female
mosguite quite a shock. It reduces the surface
tension of the water. When she swoops down to
lay her eggs, her feel prick through the surfuice
as she lands. She sinks and drowns.

And a similar thing happens in the unlikely
event a new mosquito is born in a treated area.

It clambers out of the pupa to dry its wings, puts
its feet in the water and down it goes.

Mosquito control crews are now being
trained to use FLIT MLO in ten different coun-
tries on three different continents, Mosquito
legions beware, This may seem like a skirmish
But it could be the start of a global war.

Standard Oil Company
(New Jersey)




Paint
yourself

L
This i the uncrowded time o
tauch your brdsh o nolure s

wildest palette, alping Coloradao

.-'l.su.e:.-r_j Wd, sumac scarlal Fieg) R
a 3 timbaring indigo. Sikvar
]

z waterfall, Whiten a glaoar
louch & givosl 1RWR with tThe groy 01 YESIETORY.
And live & little at 15acinating resorts and cities: If
natire painte our Miks gold. surely you're free 1o punt
our 1Owns o
The coupon brings & free color preview. And 2
big. exciting toraturd packet. Mail 1t Todmy

TAKE ON 200
MILES OF THE
WORLD'S GREAT
SKIING.

R OE R R RE @R R EEEE R ERE R EEE SRR

TATE OF COLOMADY, Dnii3igy OF COMMERLCE & PEVELDFMIN
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— —= Take an deep, north-facing

powder bowls, Tree-lined trails.
Mile-wide slopes. Take on gentle
beginners’ areas. Expert runs, All
blanketed with fluffy, Colorado-
dry snow. All groomed to perfec-
tion. All bathed in the warm sun-
shine that's Nature's spectial gift
to this pristine valley.

Take on the world-famous
Aspen Ski School. Or one of
Aspen’'s elegant restaurants,
hospitable lodges and swinging
nightspots.

Just write to the Aspen Cham-

ber and Visitors Bureau, Box 739,
S Aspen, Colorado 81611, Or call

(ng Ia orbit, wvpsome Guler Spece
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THIS YEAR. IT LASTS FOREVER.
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The great exception: CHANGE OF ADDRESS?
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0f all the scheduled airlines fiying the Atlantic,

lcelandic is the great exception. You save §161

ftying lcelandic to Luxembourg in the hearl of

Furope. Fly with us during our 250k Anniversary R
year. Daily flights from New York to Iceland Li-
embourg [ngt.;n-[i « Scotiand = Norway +» Sweden
Denmark, See your travel agent, write for folder NG.
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We're watching your weight with
the Special K Breakfast.

(Less than 240 calmﬁs...
99Y% fat-free)

A goodd breakfast is an
essential part of anv weight-
control program. Get back
into things with Kellogg's*
Special K* Breakfast.
Delicious!

THE SPECIALK
BREAKFAST i
4 0. tomato ;
{or arange} juice

106 cupm (] 02,
Special K

| Leaspion SUgAar
4 or. skim milk
blick coifee or tea

less than 240
calorms |

L 16D by Mallnger Coampamy  § Rafiogg Company



Now
the finest costs

less than$200.

We're talking about Kodak's
finest—the Instamatic M movie
camera. Now you can own one
for less than $200.

And what a camera it is. Just
drop in the film cartridge and
you're ready to shoot. The
o-to-1 zoom lens lets you
capture the long shots by
telephoto, and gives you the
broad view by wide angle.
You've got yvour choice of
fingertip power zoom or
manutal zoom.

Four filming speeds from slow
motion to fast action let you set

the pace. Through-the-lens CdS
electric eye gives you the correct
exposure automatically. And

the sports-type finder lets yvou see
action outside the area you're
filming. There's even provision
for remote control and for single-
frame exposure for animation.

The Kodak Instamatic M9 movie
camera with ultra-fast /1.8
power zoom lens is waiting

for you for less than $200.

See your Kodak dealer.

Price subject to change without natice.

Kodak Instamatic M9
movie Camera.




Don't just listen to
the salesman.
Listen to the piano.

Listen to the tone. Its strength,
its subtlety. Try a gentle étude.
Some Rachmaninoft fireworks.
Listen to the crystal clarity of a
Bach partita.

where the world registers
)
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Now you know. That's how Yamaha
won over the aficionados, That's
why Yahamas are in major um
versities and conservatories across
the country, That's why a Yamaha
1s the official pano at the Newport
Jazrz Festival,

That's how Yamaha got to be the
largest plano manutacturer in

the world. & \'AMAHA

CHINA .
only 10° & 1 -jf.r.

RUSSIA

This Fabulous High-Value Coliection, Catalog

Priced at $2.50 only 10¢! Remarkable and
valuable Coiiwclion of 37 differemf penming Rouziae post-
i age sizmps, somé ower G0 years id! Endiudes Gearce
Cammamgralives, Crarisl insyss, Alrmalis, Catalpg price
1150 Spacial imfrodociory opifer 1o ehow you §he
rredl Blessire of Americas’s Moot Resarding Hobhy -
amly 10§} Alan, elections of wnususl stamps 1o ExBmne
free  Buiv' any of fobf@ neturn” Balanoe, CEICE] SETVECE
aevtimor. EXTRA;, “"Hiw ta Gt Seswtiful $Slamg Rlbam and
Yatushle Stempe FREE™. Send 10C today!
M. §. HARRIS & CO., DEPT, L-59, BOSTON, MASS 0¥ 17




When you

have a hearing loss,
Zenith tries to give ears

a second chance.

This ultra-tiny Zenith Hearing A
fite right in the car. I your
l=s 8 only o mild one. it could
e all you need.

Your hearing loss is personal. Different
rom anyone ¢lse’s, Mavbe it's the high sounds
you ' re missing. Mavbe it's the lows, Whichever
it may be, il your loss can be helped by a hear-
ing fid, there's a beautiful chance a Zenith
Hearing Aid will be a “second chanee™ for you

Lenith wants vou to hear again, Bs
naturally as possthle. That's why we make so
many diflferent types of hearing aids. 18 dif-
ferent models. Fiflteen of these mav not be for
vou at all. But of the remaining three, one is
probably just right lor your hearing loss

Your Zenith Hearing Aid dealer is care-
fully trained to help you choose that one
Zenith Hearing Ald. More than that, be can

A ianwdaciurer’s v ggrmied retadl pmey

C

Lentth Hoelig Corpe, 8507 W

sillfully adjust its performance to yvour par-
ticular needs

You can buy a Zenith Hearmg Aid for
ne little as $75" and be assured of Zenith
gquality. Some of the more minmtunized, mcon-
spicuots models, however, cost about 300+
All are coverad by Zenith's exclusive 10-Day
Money-Back Guarantee. 1I, within ten days
of purchase, you don't feel the best 15 good
enough, Teturn it to vour Zemith dealer and
vour money will he refunded.

Vit vour nearby fenith Hedring Aid
dealer. He's listed 1n the Yellow Pages. He'll
be happy to work with you to help vou choose
the Zenith Heanng Axd thatl's best for you.

o d

Hearing Aids

T he gualily goes an before Lie mame goes ol

Lefanel Ave, Ulnemgo, Nlinos (08035



CH'LDR N LOVE COLUR!?

and what better place 1o find it than n
the National Geographic School Bulletin!

Here is vour child’s own magazine—with full-color photos and lively stories

ram all over the world, Written especially for him, it will make the post-

man's visit an exciling event!

[he 16-page Bulletin is pnced below cost at only penmes per Copy

investment mn vour child’s future. 30 weekly issues durning the school year,

Lise the arder Torm below.

THI (LY EXPMONER
talks iwmrdadlmmmally len [Suillesti

WLl IFH® imRLINNE +H |Ii|'

| € JEHA ) E I
T NATIONAL GEOGRAPHIC SOCIETY * Dept. 60 » Wash
Enclosed find $§ - Send School Bulletins to:
- | i " 3 ? EI ;-I.'-.-.i
i "r’e.a:r :ﬁ 25 |:| ;?:n 5 -

Erarvn fiws g L 20
Far poifvit  hiliiem aan piaat Bl D et a wrpEdly Ehes LY, SEATL B ORI

a fine

neton, D, C. 20036




to rough it:

The new six-place
Beechcraft Bonanza 36.

Loodbye and farewel| to the old highway
satari! Mever again will vou spend leisure
time filed behind a truck somewhere an
County *J"

Just load up your gear, the family, or some
pals, and take off in your big new Bonanza
i6, It makes a clean getaway, far out and
fast. A couple of shon hours and you're
back o nature, where the loudest sound

i5 the plop of a lure! Or the delightful din
of the kids having a good, wet time

Your vacalions really coumt now, and

weekends are wide {or the sporting life
Camping, fishing, golfing, sailing, skin
diving, island hopping. The works!

1 eechcraft

Everything is easier and evervwhere s
Cioser when you have a b-place Bonanza
36, It has a nonstop range of 980 miles and
speeds to over 200 mph, It can go to
thousands of places the airlines won't and
the freewavs don’l

Your Beechcraft Dealer can show yvou 7 different
Bonanza models. Look for his red, white

and blue sign of Beechcraft quality
sales and service, O write Beech
Amcraft Corp., Marketing Services,
9721 E. Central, Wichita,
Kansas 67201

Then amswer that
call of the wild!
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