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Now theres a travel agency
that always books you by car.
Your own car.

Il-l|- —" _': il Tt

L] -

LI vou e |"i.LI'I'.'III__" 7 1¢l vacation, there are BV Yol RECHCY |
many fine travel agencies to help When vou leave town, we do more than
But what if vou prefera leisurely trip <ay " Bon Vovapee!” We follow your trp.

in the family ca Ohiar 35 000 " branches” in the United States

Mhat's where we come 1, vour Travel and Canadie make sure things contmue s
Apency with Pumps. Travel by car s smoothlv as they started. And that small
(FLET SBET aliy detatls are seen to. For mstance ||..'.||.;L_ cléan
Maidl s o Gull Toorpide® Kequest Card CsLrOOms withing anviimae vou waoanl L
cohitainable ot any Gull Dealer, and we'll stap and freshon up
send vou routie-marked maps irec; Also sSee for vourseld
FETA '-I'."- a4<tav a : T :ull LD 5L oW VOUT | '_'_-|I__\_I'l

Downpayments? Never, Our clients prefer  Agency with
fo charoe os they oo with our Gt Travel I::'"rl|i'l'-l..|i'. sl E

Card, pood for gas, oil and other services. anv Lrip a pleasure,
Also for meals and lodging at more than  Even if it's just
| 000 Holiday Tnns (highly recaommended downtown

THE TRAVEL AGENCY WITH FUMFPS
Giudl Odl Co.—1.5,
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Add it up. A Pre-3&t Board lets you areats
an unlimited combination of yvoices and effects
befare vou play. Then draw on tham at will,
(No other organ under 38,000 has it}

Instant Pre-Set Cancel iets you shift from
one combination of voiges (o another
Instantly. {It's as thougn
yvou had a threg-manual

The Yamaha Electone kE-53.

Touch Vibralo 1S »
wmeine v [0S 100 much organ for the money.
argan has. At any
price. It lets you
nroduce vibrata axaclly the way
a violinist does. Simply by rocking
yaur fingers on the keys

The Natural Sound Speaker
system & totally unigque. i1
projects sound with 3 rippling
motion, spreading tone evenly
and equaily,

Variable volume voice {abis, Two
Gl-key manuais. 25 padals.

And you get it all for $2385.00.° S YAMAHA

It's too much, It's just 100 much intermational Corporation

Kiarsiiaiir s Sepgetani ~wl I tariem E11RE Ce il FORE Trore R

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

in comiort.
Wine, dine, play, listen to
music, make friends or just

Including the best ol the
Canadian Rockies, the
rugged northern shore of

sit back and enjoy the
SCenary

Avariety of accommoda-
tion i1s available, including
berths, roomettes, bed-
rooms, compariments and
drawing rooms—all
reserved including coach
seats.

“The Canacian 1S 8
streamlined crack trans-

Lake Supernior, the vast
arairies, and such
favorites as Banifand
Lake Loulse

Faresaver Plan includes
meals in deluxe Dining
Hoom cars, or budgel-
priced meals are available
inthe Dome Coffee Shop

The Canadian’' |legves
daily from Montreal,

continental train. Designed with Scenic Toronto and Vancouver, All aboard!
Domes to provide you with 2a wide-angie Contactyour travel agent or

view of the most spectacular, breath- Canadian Pacific. -
taking scenery. 3,000 miles in all CP Rail I<



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

|-iFTI'lEE'i'i'.I|l5| -1 Ol TRY
. [HIN'T MIATTER, never

THE I want our new
AZSUALHY SWan poliey.
AOES I _ ;
< But vou could
want the elastic attitude that
made us write it. This elastic
attitude of ours means that
vour specidl problems gt
specinl treatment, Also ol
rourEe, it lends s into absa -
dity, nnd delivers omto our
desks such things as this;

SWAN EEPORT FROM OUR
DEPARTMENT OF
UNUSUAL POLICIES

"Swans in guestion resided in 8
suburban pond, regarded affee.

[
iy "
1
W
e

tronntely I';;r niear by hotmeowrners
Dne pwan, however, having Missy
day, dul puash, paxe, Anp &t ar
otherwne annoy e Jocal tax
FRayor

"Taxpayer, unhinped: demandid

Village Council remove swhns
from potd. Commuamity rift de-
veloped, Ciffes parties Jdivided
Car poods suffered

"Swana continued residence In

jraficd, apparentiy engoying pub-
Hedty and extra bresed erumbs,

'"Councikd met, pondeted, decided

im favor of awans, but sagely. -
aiated on Samn Lisbhilty Coverage
for village. Hard to ger. Didn't
[ f £ ot T'ﬁ"ll TMELTNNCE CCHTETEEES
lvag hedd @t requent,

“The 5t. Paul did not Wwugh, wente
policy. Suburban peace redtoresd,
car pooly and coffee partics back
io noemal 't

Why wait until you need an
elastie insurines company !
Find our Agents or brokers
i the yvellow pages. (et our
gquiet, venernble, solvent
SREACIEN,; Lo,
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Now we can get rid of mosquitoes

Mosquitoes are more than a pest, I hey 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 Jerseyaffilate)introduced a new weapon

—FLIT® MLO. Mosquito control experts are get-
ting more and more excited about 1L And so are
the conservatiomsts. With good reasons on
both sides,

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

FLIT MLO is a unique water-white liquid
which spreads an imperceptibly thin film over
the water’s surface. It kills larvae by a non-
POISONOUS Process:




without hurting anything else.

Whin 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 MLOcan also give the adult female
mosquite quite a shock. [t reduces the surface
tension of the water. When she swoops down to
lay her eggs, her feet prick through the surfuce
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 1t goes.

Mosquito control crews are now being
trained to use FLIT MLO in teén 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 is the uncrowded times (o
bawch your brdsh o nalure s

wildest palette, alpine Colorado

Axpengold, sumac scarlel, nighis
a i timberdng indigo. Sikver
| ]

s wataerfall. Whiten a glacer
louch @ ahyost Lo wn wiith the groy o1 YESIEIGaY.
And live 4 little at 15ecinating resorts and eities; If
nature paints our his gold, surely you'ra free 1o paint
Our 10wWnS el
The coupon DRMRGS & frea color préeview. And a
big. exciting litoratura packet. Mail 1t today
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ing In orbll, réeadme Duler Spece
gTamas from Rusalm, Congo;
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PLLSR theillpng Afrmail slamps lram
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America, Europs; AlNEa i = |
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Jamestown Stamp Co,, FESMNG Jamesicwn, N.Y, 14700

TAKE ON 200
MILES OF THE

WORLD'S GREAT
SKIING.

Take on 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 special 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,
Aspen, Colorado 81611, QOr call
(303) 925-3122.

TAKE ON AN

spenglow

THIS YEAR, IT LASTS FOREVER.




For HO'W A SCOTIA TRAVEL INFORMATHON write:

Mew Yaork 30 Wert 54

.-"""' L. Baston &07 Bogletan Be, Boston, Mo
- : Canada’s ﬁ e

SCOTIA
ﬁ‘%hﬁ‘ Ocean

*i.n Playground gt

I s =k E

or Mave Scodie Trawel Buregu

ﬂﬁ ' | - . 3 TI"IIE T'qlf:l-':;' ':anm:[a GEIH‘I-E.‘!. P. 0. Bax 130, Halifox, Novea Seclis, Conoda,
=g St 2700 athletes - gold medal competition - Halifax - Dartmouth -Aug. bt



The great exception:

IGELANDIC
SAVES YOU *161

T0 EUROPE

Of all the scheduled airlines fiying the Atlantic,

lcelandic is the great exception. You save §161
ftying leelandic to Luxembourg in the heart of
Euwrope. Fly with us during owr 25th Anniversary
year. Daily flights from New York to Iceland Lu-
embourg * [ngtaﬂ-ﬂ « Scotiand = Norway » Sweden
Denmark, See your travel agent, write for folder NG.
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the right climate for profit
. and good living

Dienver 18 One |'f the Trstest-grow g Cilkes In
A meciica vith ""bBloc-chips” hke Kodak,
LR M, We I||| ectric, Bell Laborptores, Hew

lett-Packard, Ampex, Gull & Western, Beech
Arrcrall, Litton, Monsanto, Honeywell moving
1o Colorado’'s exciting new Fromnt H:l:-IE_'L" ]
"1 cience and Technnology
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resenrch or administrative beadquariers, or dis-
tributtomn cenler, wrile Manager |' arwanrd Metro
Dervier, Dept. 250, 11 r'-| Weltor -.| eed, Denver,

BOMK. Phone: (303) 534-3211. Others
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The Rockies’

Pot of Gold

By EDWARD J. LINEHAN

Assistant Editar

Hiustrations by National Geographic
Photographer JAMES L. AMOS

HE GHOSTS OF COLORADO sleep
fitfally, in very shallow graves [ recall
d summer day when I tired of soaring
stee]l and glass and concrete—even aof
friendly shirt-sleeved peaple—and turned
my back on downtown Denver to seek some
feehing of the past
| poked my car west into a wooded canyon
that wriggles up into the Front Range of the
Rockies. In less than an hour I lost & century,
A weathered apparition brought me to &
halt. He was hunkered down beside North
Clear Creek, where 1t ghnts and burbles and
dances down below Black Hawk and Central
City, in the classic stance of & man panning
gold, A ragged burro tethered to a nearby
shack sung a nasal complaint, lending final
credibility to the scene.
This; 1 thought, was how it was, and why it

was—and almost exact]v where it wos, in 18540
—that the State of Colorado was conceived

Oh, Spanish and other explorers had come
und gone by then, and a few traders, trappers,
and buffalo hunters. And down on the rim of
the prairie, miners” cabings already clustered
in o gold camp called Denver City,

Hut 1t was the bonanza discovered in Greg-
ory Crualch, just a shout or two apstream from
where | watched the maner panning, that
loosed A great stampede of men and wagons
to the “Pikes Peak country™ of western Kun-
sas Territory. Fabulous lodes drew thousands
in the "60°s; with them came the certainty thit
a state would be carved from this nch, rough-
newn expanse of peaks and plains. And in
1876 il was

The Centenninl State (horn o huncdred yenrs
after the Nation itself) has evolved in less
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e 2 b COLORADO COLORAMA: Aspens in autumn gold
| . gleam above a sun-silcered stream in Bogan Flats
| I 'I Campground, near 8,763-foot-high McClure Pass.
: 1 September snows already dust granite peaks
ringing the green vale, woscunour @ nss 159



160)

than a century into & caomplex gant that the
most visionary pioneer could scarcely have
imagrined.

Along the eastern Rank of the Rockies
where 30 percent of Colorado’s two milbion
people live, jet-age industry hums and space
technology  Aourishes. Monumental water-
works—dams, tunnels, canals—move the
generous snow melt of the Western Slope wn-
der the Continentul Divide to a vast, thirsty
agricultural empire on the gastern ploins.

Skyscrapers now soar where cabins hud-
dled on Cherry Creek; dignified Denver com-
mandds the commerce and finance of an eight-
state mountarn reglon (maps. piges 108-9)

Mining, the state's foundation stone; rings
with metallice names unheard in gold-rush
davs: molybdenum, vanadium, cadmiam,
aranium, And every vear, where solitary trap-
pers and prospectors prowled a wilderness,
more than =even million wvisitors now ski
Colorado's slopes, chimb its peaks; hsh its
streams, hunt its game, admire itz vistas, or
simply seek still-plentiful solitude

I spent much of last sumuner, and part of
last winter, as one of those millions, exploring
Colorado by car and pickup caumper truck. 1
roamed from flat farmlands near the Kansas
line to sun-kilned canyons of the southwest
| drove over spectacular passes, floundered
jubilantly in powder snow, und swam in hot
springs. 1 fned trout over camphre coals,
dined in elegant restavrants; and slept among
the restless ghosts of crumbling mining camps.

Placer Claims Fade Away

They 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 eaught me staring

“Don't get carried awny,” he waid, and a
wry smile creased his stubbled face. " Actually,
I clean up pretty good!”™ Then Victor Couch
waved off my apology for gawkine and offered
to show me around his placer claim.

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

Branding his Hereford calves, Michoael Strang holds an amimal as an electric jron
sears it with the mark of his Mill Iron Laxy W Ranch: an axle support of an early
gristmmill and the letter “W" on its side Strang rung a breeding heed of 500 head on hes

National Geographic, August 1969

hills—is the easiest gold to extract Onee
there were thousands of placer claime in
Colorado; wday fewer than a dozen are still
being worked.

“This stream bed was cleaned out years
azo,” Vic said “But I'm into’ virgin dirt over
here—the roadbed of the railway that uséd to
ritn up W Central City from Denver.”

He ¢limbed aboard a gasping old power
shovel and scraped up a load of mud, gravel,
and cobbles. The pay dirt clattered mio an
equally ancient dump truck. in which he
hauled it some 50 vards to o rgsty, inclined
tumbler. As the perforated drum revolved,
stream witler sluiced the fine gold-bearing
mud and sand into a sertes of wooden riffles

Buckshot Ended One Miner's Dream

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

He scooped out the fine muck trapped in the
sluice box and with practiced wrist action
sloshed pebbles and lighter ressdue over the
edge of his broad pan until heavy black =and
remained. Now I could see the tiny dull-vellow
flakes—dizappointingly few to my eve-—and
A twisted gquarter-inch bit of gold

“Thatll go a couple dollars easy,” Vic
crowed, and his smile was something to see,
“MNow [ ask vou—could 1 man ever get bored
doing something like this?"

“Could a man make a living at 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 I make out [ let tourists
pan their own gold at a dollar a head ™

Before 1 left Vie he thrust a rusty pan into
my hands, pointed me at a pile of gravel, and
invited me to strilke it rich

My prospecting [ever cooled rapidly; sluiec-
ing six or eight pounds of gravel and water
can do 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 blnck ferrous sand

92

land by the Roaring Fork River near Carbondaole, Cattle roising and feeding pat £1,000,000
a day into Colorado's economy, but stockmen face an uncertuin future because of soaring
costs and hard-to-get help, “In this business vou have w be combination cowboy, [armer,
mechanic; trock driver, and fence builder,” one rancher told the author,
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Charlie Miller, “Thot's all we're making tow would give for this,” 1 mused, returninez 1l

18 million pennies & day.” Lo im
I'he netionwide penny shortage, | gathered “Plentv,” he said, and dropped the com
aover the din, was a myvsterv, “We don't know  back mmto the tih with eiaborate cand
5 " <11 LA _ht I-.. .I F Jt r e '-I I - |j.| " = II l ] J IJ.
where thev're zll poing Charfie showule IVETS CAESTTNILIET TETRITICIE P Lt Lk
some think it's pigev banks, or vending asked to see some gold—Ilots of i "Will a

machines. Mavbe just collectors. million dollars do?” she asked
‘Love to hear those presses pound!™ Mrs There it was, in an alcove behind plate
Rossmiller shouted hoppily as wemovedonto  glass—several dozen vellow bars the size of
a frenzv of other machines that, in turn, an-  building bricks, gleaming softly in subdued
nedled, cleaned, and stamped heads and tails lighting. A million dollars, 1 decided, looks
on the coins with 120 tons of pressure. A=  absolutiely heautiful
ather device sorted out mis-struck pennies “We keep 1t on display for visitors,” Mrs
Charlie picked ane of these from a binand  Rossmillersaid. “The mint gets nearly 200,000
handed 1t to me. Abraham Lincoln’s ':'lrllhh' sighlseers i YVERr—nore than an other al-
hadl been stamped off-center, neatly ampu traction in Denver.’
tating his nose. “l wonder what a collector Denver, in turn, is one of Colorado’s major

[r] :1I'i|r.--1:ij.',|'| I]t'll-'l-'l"l", "':_]1|-|_'|.'|:| :.-:il;:l. :1|' 1.]|u|,' |'l:.-|l'['|-," the sun shines an avernge 500 days o
vear. and wintérs prove surprisingly mild for the altitude. Lured by ¢limate and scenic beauty,

newcomers since 1960 have swelled the population at more than twice the U 5 growth rate

-~ 1

1t

il —_
o, b
1

., Wi o ol T T R e

- - e e e® —T

o — [

—
|
—
-
—
k|
| =
-
—
s



attractions. The mile-high capital is part of 2 Larimer Sguoare—n gaslit quarter of fine re

clean and hiundsame melrapolitan area that taurants, courtvards, and shop
laps over hve countigs and houses 1.2 million Many Denver streets command striking
people—more than half the state’s populace,  views Bevond the department stores and the

aters ol 16Lh Street looms Longs Peak, 50 mile:
way in Rockv Mountain National Park (e

Yet despite freeway, factory, and stockvard  low), Look west alone Colfux Avenu priges

PDenver: Pictiare Window an the Rocokics

even an incipient smog problem—Denver  162-3) and you can see Mount Evans; the
miintaine an air of space and greenness, 14, 264-foot peak, so remote looking, is easih
Lhanks ton patchwork of more thisn 100 muni climbed by the Nation's hirhec paved road,
ipal parks and the ||:'.'!'.|::I.”.IILI:- sprinkler hie which dead-ends just short of the summit
F.oven its inevitable SRid Row—aold Larimes Apainst the spectacular backdrop of the
street, named for Gen. Willlam Larimer who  Rockies, Denver has something else that has

founded Denver City here in 1858—appears  helped to double its population in two ded

-I-lll:-II :1'1 iI'!-Il J:||||.|I II-'l_Illlr_"ll I'Il!llll '.El".l-r'!I- -_'-Illr'-i-_- _Illl"— l||.-. Ill'lll' |_-_'-| 1 |'|! |_',.|'I' |-'|_.;|r|--.|_.\.|-|'| || i '!"E'Il.l

ing hazilv in |||-] ||ri| j'._ |||||||'.'|._|'.- LHe strels h “mionmetimes | almost eet sick of cunghine

of the street has been beautifully restored Intd The climate i=n't quite that benbzn, bt

Telephoto view, lvoking northwest, sweeps across the cliy's lealy canopy 1o the golden-domed
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Peak, restng 14,250 feet 40 center, stands 50 miles away in Rocky Mountadn National Par | 645
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LUNDG LIKE A SADDLE BEANKET O%0E the back

bone of the Rockies, Colommida is the loftiest of
the 50 United Stles, averagine 6,800 feel nbove
sea level, Filvv-five of s
peaks top 14000 Jeel
To the cast, high grassy
lains slope up. o meet
foothillsof the mowntains
Wt of the Contimental
Divitle stand sawinoth
ranees and high plateaus and mesds cat by plung
Ing camvunse Rivers rising among the Colooudo
Rockies supply water to 19 other states. Gold and
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silver built Coloradn Terntory into 4 Baamlown
vigtle: today mining runs behind industry, Wgri-
culture. and swimter amd summer visifnrs 85 an
INCONTIC ERITIET

AREAT 104,245 sguare mules, ranks Sth. POPULATION]
(=00 ranks W0th  EcoxO0MY: Manufacturing and
fontl-pricessing Indlustries alomg the enstern lank of the
Raockies, lvestock, prains, sifulfa. sozar beels an eustem
plains tourism, Umbaet, and mining (molybdenum, vana
divimm. faranioim, gine, lesdl in the rugged west. MAJON
CITIES: [keover, pop SI1AEN imetropesdilion  tegion
| 16T 0001, capital, Colotude Sprongs, 1 26500, A Force
Aicauleisss Tk ||:|||||'_|:-.II Priekalii. 105, G600, sriarnuinctur-
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Ciradually it uplifted the crust of A olorndo into & gigantic arch, later Lo
i WOrmn AW anc sharpe fed nio rgped teeth by water, wingl and 1ce
Voleanoes belched and molten rock seeped up inlo crevices When the
heavy | fire cooled. some of it crystallized into mineral veinsand lodes
vhat wourld give men compelling reason to come to Colorado

LELt

Today the mountains are reason enough. In Rocky Mountain MNational
Park which siradd
Ml to

For several dnys | accompinied nirk rangers pitralling this 4 10-square-

¢s the Continental Divide, Superintendent Fred |

r| I, ""n"i;l;']'r X DeCTINE LW |'!'|'_|.||l.-i'| VisIiors tHis el i T -lr||

mile Preserve. ol breathtaking rll'-'lj-."-, flower-strewn mendows, .1||Iillr.'
tundra, and gemlike lakes® The park is a parndise for campers, trout
Gshermen, hikers, ind climbers, and for those W ho find rare reward in-a
glimpse of prazing elk or highorn. I spent one entire evening seated by a
lake. watching a beaver colony carve silver furrows in the moonlit waley

But & disturbing note has crept into paradize. VWhile examining Lhe
rescie equipment Seasonal Park Ranger Dick Shillinglaw corried 1n his
patred car, I noticed a <lim ack canister al his belt. “Chemical Mace,”
e ".|||.'.iI|'.'-!| uncamiortably

Park rongers prefer Lo talk about other thangs, hut admit that motor-
cvele ganes have harassed motorists and thut occasimal “car clouters”
have broken into unoccugmed autos andd tradler:

“We don't want to be policemen,” several of the rangers told me Hut
thev have guieth yndersone ol Uralining in Case¢ more serous cisturts-
ances intrude into this lofty sancluary

Westemn Water Slakes Fastern Thirst

And lofty it is Trail Ridee Road, the highest continuous pay erl highway
in the country, tops 12,000 feet as it snakes across the Continental Dhvide
roam Fates Park on the east to Grand Lake on the west (pages | /0-4)
East of the divide it was overcast but dry as | headed my camper [ow ar
Grand Lake: on the Western Slope 1 encounteredl a gust) drumming ram
Fhe difference demonstrated Colorade’s principal economic problem and
bk ~|l'.JI'I'r.'l! the state's most remirkable enginecring a e ements
dine clouds colliding with the Rockies drop two-thirds

East ward -scud

wie meisture on the Western: Slope, leaving (oo little for the broad,

i1k |
farttle (farmliands énst IIII the arvide Lme solulion Wias LHe INEE !'l.'ll'-ll.-
Colorado-Biz Thompson Project, finished in 1959 after 21 years of work
by the U. 5 Bureau of Reclamation

\ vast man-rmade reservoir, Lake Granby, intercepts the Colorado River
aariv on its long journey to the Gulf of Calitornia Ceranby's huge pumjs
lift water nearly 200 feet Lo nearby Shadow Mountan Lake and Lrranid
Lake Gravity does the rest. Through the sloping 131 mile Adams Tun-
a6l water flows beneath Rocky Mountain National Park, emerging on i

Eastern SMope Lo Teed a netwark of reservolrs and power ';-'..I.Il.l-- Cnblies

i

g i AT AL LiEOGEAPHNA Lalarmion i) L il L ILTJifiFe y Rathles Hiich

laddze, Ausiisl I=4 i "t Fraepadlly T ofpiai v Bobiert 51 Olrmes, August 1950

How man may walk in space: Multiple exposures iollow the muovemenis
af Arlen A. Schiah he rides a device that simulates welzhtlessness Al
he Martin Marietts spice center near Denver, Seated n the vokelike i
fra rine Lhi: engineer gristh kmohs syired o A compaier Shal manciviers
ki in any direction withes—uan, down, sidewnys, orward, or Do

watidl Here Schiiht descend= from apper belt MSNASA Apalle Applici
Hoate Prooram envistons a workshop mserted tnto orixdt in the early 1070
Frivimt which astronauts will ventire oul with self-propelling backpacss
s move throueh space much in this manner. To make this dramatic pic-
ture, photographer Lolsinges opened the shutter of his camera ih the
Aarkened chamber and fired strobe lights every olher socond
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"Hang On to the Matehless'

Acrross the rugged Mosouitos Rane L TN
Fairplay stands: Leadville, once Colorado
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swathed in white, a sailplune glides over the /2
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[ the elopd-deafted ool of the Rockies, visitors stroll Forest Canvon Overlook near Tratl

Safe in the sanctuary of the park, 4 bighormn  Colorado’s state Hower, the columbine, and

mb gambaolsin spring grass beside the Fall River,  other wild-flower species beautify the preservi

But the =ara of Hormee Tiabor and Bab [ vizitied]l the shack beside the now-Rooded
oe ended ke a Victorian melodramoe Wit Motchless Aline where Baby Doe lived (ot
the repeal of the Sherman Silver Purchase  véars, walting for silver to become King again

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

stagrered under the Pamic of 18493, Tabor's  table, and a chair. Cardboard and vellowed
: 5 4 = 1 ;
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When he dieed an 18099 he was postmaster o Here Babv Doe Tabior, whose slittering

Denver. Hic last counsel to Baby Doe was. wiodliling: Presiddent Chester A Arthur haod
Hang on to the Matchlese—it will make attended, was found dead one dav in 19
miions awvaimn, penniless anda frozen, af the age of



Ridge Rond in Rocky Mountain National Park
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all-fasth chapel, shadowed on the west by the ruggged and aptly named Rampart Ra

naking it the single most popular attraction rooms. The famous Cadet Chapel, with its

in Lalorad triking alummum-and-steel spires, soars |
| arrivied there on o Saturda tlleriodn leet Into the Colorado skv (abovy

anc Capt. ¥Michael P. McRanev, commiunitv- [he ncademv tepches some 3,200 cadet
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the U 5 Too bad sou can't see them at their best—Ltheyvre
motlting now

Mike McRanev picked up a stray white hackle from the
floor. “What a trout fiv this' muake,” he said

Before 1 left, Mike handed me several “MeRaney Spe
cials"—gray fox fur wound on tiny hooks 1o simulate fresh-
water shrimp. As I ook a final look at the academy's spec-
tactlar peometry of glnsz and steel, Mike pointed out an
F-1(15 fighter parked nenr the chapel ns a memarial to
academy graduates Rilled m Viet Nom (pome 180)

‘When they dedicated that plane about a month ago,
another one r'i:..n:..r overhead as part of the ceremony came
in just a littde oo fast™ The caplain stared thouehtiully
it the sky. “The =onic boom brake 300 windows
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Chevenne Mountain, south of Colorado Springs. The 900
man U S and Canndinn staff of NORAD—the North Amor-
can Alr Defense Commitnd—wiarks under a roof ol granite
a quarter-mile thick., in 1! windowless steel butldings
mounted on Deavy springs, hehind 30-ton blest doors

NORADs computers Instantly evaluate contacts prcked
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petite East German blonde, Gabriele Seviert,
wan the women's title; & Detroit vouth, Tim
Woad, the men's

Outside, far-into the night, skiers schussed
cown the Hoodiit swath of Ski Broadmoor on
machine-made snow, As useal, the Western
:"-lul'“- Wwils getthing most of the moisture, Next
morming I headed my car for Aspen—the
heart of Colorado’s ski countn

Plaster Casts Abound in Aspen

ssowhere in the United States coan vou find
mare ski lifts (30}, more miles
brikd (200}, or more plaster casts than in the
mountains around Aspen

Lir. Kohoert L

dic: surgeon whase office s

of slope and

W EATTIEEN, Vol ot hofae-
conventently lo
cated at the foot of Aspen Mountain, zave m
the previous season’s casualty figures. 1,73
skiing patients treated at Aspen Vialley Hos
pital; 545
tures of the tibia or fibuls
between knee and foot

Even blgger,

v Oof them o Dric-
the long bones
“Thi=s vear will be

cists applied—47

e said cheerly
I wondered why 2Kiers I'd seen limping
Lo take 1t =0 Hghtly

around Aspen seemed

Hamparts of red sandstone thrust heavenward in the Garden of the Crod

west of Lolarado Springes. “The weirdest of pliace

ahle sh ifie anid size.” wrote Coloredo

alent, with a stranee look of havine been joms

sipsernatural cathstrdin Ultmibers: an the Giirden's

*1 think there's o certain camaraderie in:
volved,” the doctor replied. “Then; too, in
addition to some of the finest orthopedic fa-
cilities in the countrv, our hospital has some
of the pretticst nurses. We et 15 applicants
for every
them carefully.”

Mursing vacancy, and we choose

He wenl on D 4 moie serous poant “1
supipose | practicivg In a plush
pancled office somewhere. Bul here in Aspen
there' of freedom that | enjov,
Muany other

could be

an air of
::'I:'IIII|I.' i, {oheL,

Perhaps that mr survives from the nip

| 800"'s, when a mine al wapen vielded

i osllver nugzel weighineg more than o ton

While vou can still Gind the

that period, much of It now housies fine res

TR TR
architecture of

taurants, =Xi shops, and boutigues, Hanked
1

OV modern apartments and lodges

stmilar modernity  pervades. the area's
newest, sleekest resort, nearby Snow mass-at-
spen. Thi=s <elf-contained village, with 50
miles of =k tradl< and lifts I.|_|_I_||J_1|.||_' Ol Serying
& UL sRters per hour, opencd in late 19467, Tt
planners envision it a dozen vears from now

is- the Nation's lariest ski resort. with five

a SlETe Iy e

P ks o every conceiviidile and intonces

iithor Helens Hunt Jackson in 1878, all mationless anid

dopped and el back in the very climax of =cmi

I F
Leafewrpy Hocks (lell) scale a sheer fac



Racing sloops best to windward shortly aftes petition take home the Lipton Cup, donated by
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Vail Village, designed by sloers {or shoes pstles
i nf the Gore Fang 3 il veid ol Lleniv
Fhoueh only seven venrs old, the hamlet of alpine ch
et ard) mns DA come gD pnlernationmd Ly o I i

] | tesnrt. Dvelrn | O skier= an how i

ricle ¥ atl s mamy 1its w swoop down itz 1 puare mil

Haces and 250 miles of trmls—at a total cost ap

N'he stalf of some 30 sKi instroctors al Snowmips
headed by Stein | ksen Norwemran former Olvmp
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Each summer, too, business executives and
educators meet at the Aspen Institute for
Humanistic Studies in two-week seminrs
ranging from Flato to Thoreau. In the insu-
tute's hexagonal seminar room [ listened to
15 sport-shirted participants thooghtfully
chewing over Arthur Miller's classic Death
of o Salesman. Was Willy Loman, the tragic
central figure, in any way successful? What
is success, anyvway? For two hours they
pondered and propounded.

An insurance executive cume up with an
answer that met approval around the table.
“Success 15 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 river Lo {5 juncture with
the Colorado ot Glenwood Springs. and turned
westward ta the town of Rifle—for decades
the world's center of shale ofl inactivity

In this northwestern sexment of Colorado
—and in netghboring Utah and Wyoming—
lie the woarld's most extensive deposits of o1l
shale. Beds of this soft gravish rock, as much
s several thousand feet thick, cover 17,000
sgquare miles.

“Uhl shale” is actually a misnomer. The
roack is o marlsfone, containing a waxy hvdro-
carbon called kerogen. When crushed shale
i5 heated to 900° F., 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 Green River formation
range up to two tritlion barrels—{ar exceed-
ing all other known petroleam reserves

In 1968 the U. 5. Departrent of the In-
tertor, which contrels the richest shale land,
offered test leases to oil companies, but their
bids, disappointingly small, were réjected

“Just to get started might cost a company
104), maybe 150 milllon dollars."” said Miudcolm
D). Smith, who heads a U S, Bureau of Mines
maintenance feam 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 silvery pipes, retorts, and refining units,

Nattonal Geographic, August 1969

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

All Colorado nwaits the erasure of that
word “afmosL” I could happen with Project
Bronco—a S0-kiloton underground nuclear
hlast planned in Rio Blanco County by the
Atomic Energy 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 Frojecl Bronde succeeds,
Mr. Smith remaings basically  optimistic
“Whenever this country needs the oll badly
encueh, we'll have it. The money will come.
Everything will fall into plsce.”

Some Coloradans envision a milllon-barrel-
a-day ofl industry on these raw mesas by
1975, A city of 330,000—second in size only
to. Denver—hns already been designéd for
the Colorado River Vallev, near Rifle.

High Waorld of Hungry Trout

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

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

I camped on Grand Mesa for several days,
to fish half & dozen of s trout-filled lakes.
Moming and evening 1 cast wet thes, dry
flies, spinners, and worms—and caught and
released rainbows until the sport palled. Oncee,
when 1 had fished without resalt 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 erisp, fried trout for beeakfast, lunch,
and dinner. [t wis time to vary the menu—so
I headed for Grand Junction and a thick
sirloin of tender Colorado beef,

Fireworks explode as Aspen celebrates it= Junuary Winterskaol festival in Fourth of July
fashion. Bursting bombs light Little Nell, one of 47 ski runs nising above the town. In the late
1800 miners clawed some £122,000,000 in silver from these mountains, and Aspen became
a six-newspaper boom city of 13,000, But when silver prices plummeted and mines closed,
the population shrank o 500, Since World Wear I, Aspen has dizcovered 4 second bonnnea
—skiing—and its citirenry swells from a permanent 3,000 to 15,000 in the snow season.
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by Assessor VW L Schultz told me that a
lecade ago scarcely hialf a dozen cliims were

fled all venr “last vear we recorded maon
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Homestake's vouthiul mine superintendent,
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Bl he afiowed me ore samples, eriv-black
i glistenine with stlve ariel deacl And he
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muan-made wonders wrought more than sx
centuries apart: the Durango-to-Silverton
narrow-sntge railway, and the brooding chiff
dwellings of Mesa Verde Natiomnal Park
For t
armved 10

e hirst locomaotive
radlroad
Lracks
across tumbling rivers

iree tlecandes atter t
[Demver in
W - luye

|BY0. rlaring

builiders pushedd inlo
Colorado’s canvons,
hagh |_|.L-'l,'=.—-'|"|'|.|{'r'-|:'-.-|.r MIInNeTrs:
needed] suppliez nnd had ore to ship ouf
ariul
past—the Denver & Rio Grande Western's
“Silverton,” which last sumimes
001,724 passengers up the wild Animas River
200-201) The 45-mule clifi-banging
ride delights children and aging railroad
huffs alike. The stubby Hittle steam locomonive
chuffs and tootles up the griad
smoke |
around tight canvon curves

I zat in an open wooden coach beside o re
tired depot agent from Wisconsin, who drew
out o far sold watch as we approached the

and  over
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ald minine town of Silverton. "Right on tme,”
with o smile. And as the
whistle and the hiss of steam proclaimed our
arrivil, he touched a knuck
eve—irritated, 1 suppose, by 4 ainder

“Man” he said saftly, *That's music!”

sOIme < Durango o mew
miniature railway may be built through the
stunted forests atop Wethenll Mesa, one of
the high, Aattened fingers thal poke among
w canvons of Mesa Verde Natlonal Park
The idea of n mini-teain 1= being considered
bv Park Service afficinls to protect viesn
Verde's EnVIronment human
Crosion v 4350LIKKE) visilors a vear pour

He saud hooting

e to a glistening

miles west of
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NEAr
onto Chapin Mesa o troop through [amous
CHF Palace and other spectacular dwellings
page 160, The Park Service hopes to relieve
this pressure by openmg
penrby Wetherill Mesa sometime in 1971
Ailed by National Geographic Society re-

armiilar stes on

search grants of more than 300,000, arche
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excavating Wetherill Mesa ruins like Long
House, Mug House, and Step House,*

The project, one of the most thoroush ever
undertaken in the U S, shed new light on the
Anasazi—the "Old Ones"—who occupied this
region for more than o millennium, then van-
ished about AD, 1500, The resenrch supports
the theory that prolonged drought, much like
our own Duet Bowl| days, drove the Indians
from the medas

A néw problem now threatons their dwell-
mgs, clustered under overbaneine cliffs

“Almost every nfternoon the windows n
thic affice rattle, and pictures start dancing
on the walls," Park Superintendent Meredith
w1, Gunller told me A lnndshide in Febrioaary
1968 had cugeaded acrass the éntrance rond
near Point Lookout Sonie boom—the same
phenomenon that had struck the Air Force
Aciudemyv—was the suspect

The Park Service and the Federal Avintion

*wee “Sgiving the Kidilles of Wethenll Mesa™ by
DMitglas Usbrne, GGERGRAMHN. Februasy 1064

Agency have mstolled o recorder ot Spruce
Tree House to determine the intensity and
frequency of the shocks. 'With this miorma-
tion, the offending air traffic may be reroutiad
away from the park.

Eastern Plains Grow Crops and Cattle

Blue-gray rain clouds cloaked the cresis of
Lhe Sangre de Unsto Mountains abhead when
I reached the rich San Luis Valley in southern
Colorado, 1 pazced miles of neatly ditched
Helds of potatoes and sun-burnished barles
and windrows of dryving hav. | drove on east
to the HMigh Plains, where the land lay parched
ps usial, Except for irrigated fhelds along the
south Platte and Arkansas Rivers, this ¢ast-
erny third of the state 12 dry-farminge country,
where wheat 15 coaxed from thirsty soll wnid
ranchers’ windmills. ceaselessly seek vagrant
breezes th keep the stock tanks filled

some 2% million cattle graze Colorado’s
plaine and high mountain valleve and na-
tional forests, accounting for 60 percent of the
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a jecp tour that takes passengers up harrowing
veeifchback roads an the San Juan Mountains to
mines that once produced more than 8300 0060 ()

in gold and silver. At the ruins of Black Bear
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dubbecd “"To Hell You Ride ™ by early prospectors:
Actually, 1tx name dericed from the Lellurows

ore found here. , w 4 .







them near Lhe -.11"|--.|||,=,-_ﬂ:-|t-|| little town of

Ignacio. Ouray read the handwriting on 1

II1‘-

witll and repeatedly stepped aside as white ] ] &
men, cdarzler by Caoloraido's :'i|_||L'-: STrili I-., ho
nanzns, broke treaties, and butlt boomtowns .

Foarie Lights Await Explanation

.=
| redall quite wvividly the last such town
| visited before leaving Colorado—a place ‘ ( O
led Silver CHIT in the Wet Mountain Valley

l'- L.-

west of Pueblo Today # counts about 110

vear-rownd residents, where once 5,000 lived w o o
e sure o gel there after dark.” a fellow
camper from kansas had told me, “and drive

out Lo the old cemetery. You'll =ee something
mighly strange.”
We had bounced about a mile out of Silver
Clilt across pitch-black praine when Bill
Kleine, who runs the local campground, told By ROBERT A.M. HE FIRST STIRRING was a mile pway from
me to pull up and switch myv beadlyghts off ' mhalil’s patch ol bulrash millet when he noticed

“Do vou believe i7" 1 asked him. “About L E}HI I"'..-[ it “NSivh"" he called to me in Arabic YA swarm

the lights in the Fravevard? mutionul Geopraphic Stff among the dunes!”
I've seen them plenty of times. This is o Through the glassy waves of heat rising off the Sud;
pooil might for them—overcast,; no moon.’ Photoeraphs n negse desert, 1 could see what he meanl A hint of gravness
We climbed out beside the old burving ! slidd nlong the sand, vague as a touch of smoke: Then, as
ground, and for long minutes 1 strained to see GIANNI TORTOLI we wittched, it gathered into a wisp and began to spill
something, anvthing Slowly, vagoe outlines over the dune siopes. Onee it reached the ctubble of e b
of grave markers emeroed, m ragged rows | erowth below, the wisp quick

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

[ zaw them too. Dim, round spots of bloe
white light glowed ethereally among the

enedl and =presd in the wind
:|-.::|I i il I||.

until it Decarme o

custs thres miles wide  (hal
-w.-[ur --I'.l|'_:|'|r r||'.'l.'.|:|| NE

“raual™  Kbalil shoutel
Last’s iy

We -i::‘ir.ll.'|| ross  toe his

groves. 1 found another, and stepped forward
tor o better look. They vanished
about the place,

For 15 minutes we winlke

pursuimg one will-o-the-wisp, then another " riedl-mud  house, picked g
: T L. | aimed my Hashhight at one eerie glow and II' fistiuls of reeds from a sheal
switched it on. It revealed only a tombstone ': of roof thatching, and ducked
“"The Littde Engine That Could." Like ths mome people think its phosphorescendce,” r back into the millet planis
doughty locomotive in the children’s clas- sl Bill. *You know, from decaving wood in . ‘My father knew these in
414 ||I--I |:.|'r--tl.-l_-.u.-;n lH-r.ul.l._'-.- -I{H: erton the crosses or something, Uthers say it's just vaders bhefore me."” he sand. * Hi
tradun clhiulss ug Lhe mas Kivel ey, hel ff - v [1e F S lraw MEH 4 - i
EENE N O FaE OF CAanyoin sy its Wik .Ilr.l- e :I.:L'”I..';.Ell::-'::l- Irll'l.!l.r'.II :!..Ill_lll--l-lt_l ST i- thy Ot I o I I..I.l:I:.I]. ..-!..L.l”.: i :J.L.ir! ol xhe
a2 45 -mile. VL-hour iourmes Lo the viesteovear 'lJI { -, _IIIIH .“ |II| .I. | . - winil % el wend hthat.thec |-i|_-|
of Tuity: Trostier dusvs: 1his Bne oF the Det ooked back at the ‘WO lowns _] fnose small Ape-old adversary of man, swirled into wus. Fhving locusts the =ize of index fingoers
ver & Hio Grande Western Railroad mums clusters of lights seemed far too faint to reflect the locust came as a bounced off my face. tangled inmy harr, and erabbed at ms
through the heart of the two-milldn-acre way out here. Still, It was possible courge upon the land before  shirt with twitchy legs: Wherever | turned, the swarn
San Juan Natiopal Forest, Colorado's larg “Uinly trouble is;” sad Bill, “my wite and | recorded time. One of thy glinted in the sun in crvstalline flecks that shifted and shid
el L down om 1882, the three-foot-wide have both seen these lights when the fog was varhest depictions show trom brown o gold to o pink ke tumblime bits of macn
tratck carried out millions in metials mined 0 thick you couldnt see the towns at all"” the insect porched on a “Bandits! Hegpars!™ | heard Khalll erv in the futter-
near stverton, loduy so little changed thal No doubt someone, someday, will prove papyrus blos=om in the tomb g confusion. 1 velled woo, but my voice was lost in thy
Li Cotpanes olten ase It as o sel there’s nothing at all supernataral in the lumi- of Haremhabh, Pharaoch of ritsh of wings
nous maniiestations of Silver Chif’s cemeten Fivpt In the 15th century B.C We fought for an hour to zave his crop—a dazen or so
vnd I will feel a tinge of disappointment wobbly furrows scratched 1in the bush—about 10 mriles
| prefer to believe they are the restless wesl of Rhartoum, Sudan’s capitad. We slashed at the in
Kevbooard wizardry of magtime piano play stirrings of the ghosts of Colorado, eager (o truders with the reeds; we found two castaway cans and
vr Max Muocath keeps guests tapping their et their Centennial State on with its pressing hanged sticks agamst them; we ran up and down thi
toex al the Strater Hotel In Duranego, whese bustness: seeking out and working the bonan rows throwing stones: and in the end. in the 110% hest.
the Bavor of the Cdd West Ul lingers zas of asecond glornous century THE: ENI wee kniew we had lost
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Al
the plants; they pushed, Kicked, and shoved
cach other, semaphoring furiously with excit
ed antennne. Thev ravaged the éenrs on lop
Chey tugged af the leaves. They gnawed at
the stems with such frenzy that we could hear
the faint sound of thousands of tiny jaws
priniding and chewing. as if somedne were
SCTHIHNE L CArrol

“Come, my friend.” Khalil finally smd. “We
can do no more. These jard, these loocusts,
they lnugh at us™

| haed met Khalil one morming Last Seplem-
bher while oul scouting for locust =warms with

around us locusts strugeled for room on

Close-up of the culprit: With serrated jaws
e Lo wiide, aclubis dadly eat th

FEs]RE 150
eguivalent of their weight, .04 to 09 of an
ounce. Yet they are capahle of hving four
davs withowl feeditig, surviving on stored
fal. Typical of the countlesz hillons thnt m
poverizh African and Asian Girmers, Uhis
voracious eater feasts on a privel leaf in o

London laboratory for locust research

Battle is lost but the loser fizhts on MNas
raclin Jemt, an Ethiopian farmer, swals
locusts devouring bis millet coop. Only o
few kernels
and lenves oy next I 1958 Ethiopdia alone
lost 167000 tons of promn, enough 6 feed
muore than a million of her pepople for a vear

remabn on the seed heads: stalks

an agricultural officer, who had gone an (ar-
ther porth. Now Khalil’s patch was de
shredded stalks, nibbledd seed heads, tattered
lenves. Yet, ns we stared ot the ruin, & se-
quence of events hud started that would bring
an intermational detection svstem o bear on
the creatures we hid tried o Taghl

IFls—

Alert Room Keeps Trock of Swarms

A locust scoul already hod located the

switrm. tracked its direction, and radioed the
clata 1o the Ministry of Agriculture in kha

toum. There technicians would log the course
on an “active” sheet and send o sproy’ plane




Locusts: " Teeth of the Wind™

1o the area But more, they would relay word
of the sighting to a British Government unit,
the Anti-Locust Research Centre, which oper-
ates i ploggue “alert room™ in London for the
threatensd countries.

In that alert room the week before, [ hnd
walched scientists plece together a portrait
of an emerging plague Their maps showed
hundreds of such sightings from outhreak
points between the Atlantic and the Hima-
layvas imap, page 212

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

ture that caused the Biblical plagues—is ca-
pable of awesome multiplication. It can in-
vide nearly 11 milhon sguare miles, an ares
that includes roughly 20 percent of the world's
lwnd surfmce, all or parts of 65 countries. and

one oul of every 10 persons alive today ®
“We have locust swarms from Mauritania
to India, and that's a full-blown plagie in any
language.” one sclentist told me, "Good soik-
ing rains in Africa and the Arabian Pemnzula
i 1967 sel the stnge for the outbreak By
1863, with still more roons, moist soil for the
|

“See "Hepart From the Lovgst Wars,™ bs
Lhckey Chapells, NATHONAL GEOGRATHIC,

]IIr'III |:!||I

Apcl 15







eggs, and fresh bush vepetatlon for the off-
spring, the locust population exploded.™
The confirmation was spread before uz on
maps that reached from celline to floor. Clus-
ters of red, green, and black tabs i different
shapes marked every Known locust sighting
—iriangles for swarms, squares Tor smaller
groups, and circles for marching infanis
starting atl the Ked Sen, some clusters ran
inland wong the southern edege of the Sahara
to Alrca’s west coast, others stretched across

point they ocour, the London scientists de-
velop a pattern of locast movement that no
single country in the threatened area can see
From that pattern, they draw up forecasts of
probable fight directions and dispatch inva:
sion itlerts if necessary

“We watch wind directions particularis”
D, Peter Haskell, the British center's director,
explamned. " Locists have no muEs, no homing
mshinet, nor much control over where they go,
About all thev can do is hitch a ride on the

the Arabian Peninsula and the Persian Gulf
into Iran, Pakistan, and India
By plotting those sworm sightings at every

passing winds and bhope for the best
“That's why it 1z difficult to tell how much
damage they may do The wind can carrs

Secret of the locusts

W HERE DD THEY ALL come fromr | he cenlurries-old
cuesbion giseel by a locust swirtn was answered in
1951 by Sie Boris Ulvaroy (rightl. He dizoovered that ane
of the familinr green grasshoppers af the African and
Azian bush s really the ravenous locust in another gulse
When repeated mins daompeen the desert sands, thousands
of eges hatch, The hoppers comstant]y touch one anaother
triggering i change of béhavior and color; they seek each
other's company and turn vellow, black: and red

in the Ant-Locust Research Centre in Londeon, found
ol by Sir Horis, an experiment ofers procl. A Tan kees
tiny. threads swirling inside n jar eft) As the thremis
brush a grasshopper, stmulating the touch of it= kin, 1t
slowly changes color

A laboratory encounter (below) between examples ol
the two  guises shows the differences in coloting Sir
Boris, kntghted in 1961 for his fesearch, s completing
voalume bwo of his monumental I=I.II.|'I"..'|.|'.|!J-|.I|'.' P e Lave pivia




thvi trite crons. 1t cCan w i|-|5._ them ail in an Hdovwn o cormidor to the cenler s |-a||I'II'i1f,.-II":-.

ather direction at the last moment, or it can  where researchers have createcd a desert in

pash them out to sea’ miniature i the middle of London, with
should the pattern seevm especially mena comstant-lemperature rooms, gloss  cnges,

ng, the center notifies the United Nations  sand, and heat lamps

Food and Apriculture Oreanization. the agen- “"“We breed close o 500,000 locusts o ver

cyv most concerned with protecting and im here 1o -'!IJI|_‘. thetr |ife Ch cle, thetr behavior

proving farm production in the world's de-  and their characteristics,” said Dr. Pegm

veloping countries Eilis, o sentor scientist

|_.|,|||i [-::.III!T::r_,_ II::III .Ill.lll;il;._l _|-.1I!;|_;IIL -IIII.I. I”:I“UJ::.: I.I_I:Il.lji_l:ll- He -.1:._|:|_-]u_':'-. '[__1'111-1-|L'||'r1 -"l.”!l'ﬁ.';ill.‘!-

by locusts nowadavs without being warned Intent figures moved about us 0 ownite

i gdvance.” <miocks. Tubber gloves, surelcal muasks, and

[he FAQ, (rom itz Rome headguarters, face respimlors [hev handle 50 mam | st

i< % '||-”. “trale@ic COommanda 1or Ilu' ust Con- .l'.H; I|||.I 4 II'I"'- ame .||||:r'L’_I| Lii |.I||.|.'.||.|. I!l r.I:"l.' T:'l.l-ill

iriil |-.,._..|J} b 4ol teams of 5 M ialists to hreedine room Dre. Ellis showed me the dil-

whatever countries need them, It also helps ferent stages of a locust’s life displaved noa

sponsor the plague-warning service Ser1Ies Ol CrEes

Fraom the alert room Dr. Haskell led ma “Locusts normally Hve for four moanths,”




Low-level rodd attacks n
SWarm tnoan Ethopian val
lew. Kotary atomizers on Ui
vings disperse  Lhe insecti-
cide, Ol moxed with tha
puni=on prevent: evaporalion
in the hot son oF dilution b
rain. 1t also auds penetration
i the wislike Covenng on

| F L Il. L=k !I.. 1

Lactical briefing: Author
Conley and Alibehe Wor
binfa, chied mlob of the Dieser
Locust Controd  OTrgamzs-
bian for Eastern Alrion, stoddy
i map before leavine Keren
Eithiogha, on a spraving mis-
gen,  Locusts ologeing th
nlane’s ol eooler  forced

Ireguent Tefnms (o ase

she sard “Butl they can slow thetr Dody proe-
esses and extend thot life span to a vear i
the vemetation dries up or theyv're stranded in
cold, mountainous areas

'|..'|.|' ;l.-_l,;-l_'l'| (0 WRatdn A I-|'I'I':-~.|l| [:r-n‘ thi
sandy bottom of one chee with her extenclible
ahdomen to deposit her rce-sare eges (g
16 Sheeventundly would prodoce about 200
i three lavings. Farther on I saw wingless
juventtes, known as “hoppers,” shedding an
obiler |'|_*.rr ol rient, skeletal skin hefore grow
INE INLG 1he newes |-;_.-:'|'-- underneath—a maolt
that they go through five times to reach adull
size (page 217

[l'l"-lj'rl il'el'll-‘_;- His are |_I:l--||l.|' il 0 0T
profound change: They have two forms, and
the ability to switch from one to the other i
1 way thal suggests e Jekvll and Mr. Hw

In dry vears, when bush veprlabtion i

sparse, locusts resemble Creen grasshoppoers
['hey like to poke around by themselves for
food and tend to stay away from each other
[hetr desme for solitude disperses them oves
widle areas, thus helping the species survive

When the roms came i 1967 and the ex-
plostive brecding began, & curtous thing hap
pened 1o the locusis manner and appearance
Crowded together, they became gregirits
heir color chaneed from green to black, vel
low, and red. They turned into the voracious
creatur that muode up the threatening
sWarms af 4GS

That ability o change form was delected
in 1421 bv the lounder of the cenler, Sir Borts
Uvarow (page 2000, and it answered one of the
oldest guestions= aboul locgsts: How died tHhes

i b ;
sl incsome vears and reappear in othersy




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

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

We stood at a sand-covered table ahout
fivie feet long with a =light breeze from a fan
blowing along i, 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 stray scents of food,” John said

He placed the blude of grassin front of the

fun, and the hoppers reacted in an evelash
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
1 multiplied it in my imaginaton nto the
millions found in a plague, was unnerving. |
thought of an Arabic verse thit expressed
the same [earsome potentiol In gt the locusts
warn the Prophet Mohammed:

We are the Army af Allah,
We produce 90 egps;
If the huwdvedth were completr,

We wonld constime the shole world
e all that iy gl

If those numbers wre fiteful, so is the
locust's migration range. In a room next o
John's, | watched another researcher, Michael
Lambert, measure their flving ability m &
transpirent plexiglass wind tunnel.

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

“Locusts can slay aloft 12 hours at o stretch
and with pood winds range 3000 miles in
their lifetime.” Michael snid. “And that's only
one generation. They breed as they migrate,
sn the eventual amount of ground covered by
a swirm and its progeny 15 enormons”

I lnter saw graphic evidence of that geo-
graphicsweep in a diagram of the 1968 plugue
that the center drew up. It traced known or
suspected swarm movements with arrows and
circles. The farthest-ranging swarms cume
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 of the
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Extending her abdomen o alvoul twice it normal length,
L Ierewnaniy

nehes deen in modsl sand. Sepsors al the ens of her tal test

lpcust depasits n pod of some 70 rice-size s fous
meHature, salinity, temperature, apd softness of the grognd
enaiite that conditions are right for laving. A gipss case per-
mits thiz view of the orange cges amd the white foam that
barclers into & e 1o =pal U poedd agalnst mostiore s

Fo hatch, the epies
v m thee firsd

mitst ahsorh their weight in water, ideal
five davs. During the [ast week= ol het fom
manth hife, the gregarious female lavs theve times, usualiv i

Lifad ol gbaoul SO0 s

(he Insecticide will get them, whether
they keep on eating or move off, and
—&hulas! tinished!™

Sudan, while I was there, had
heavy locust breeding in the north,
and il wns invaded by swarms from
four difections—UChad in the west
the United Arah Republic to the
north, J'_HL||||||,: on the east, and
sandi Arabia across the Red Sea

‘Altogether we'vie had 63 swarms
thi= venr.” one locust-control meb
lold me

Becatse no  single counlry <an
cope with such mobility, the United
Nations. Food and Agriculture Oy
canizabion -.||1l-rll]|‘-|.ll|.'- !|.J|.' interna
tional eforts in locust control

Whett the 1968  plague swepl
aut of the deserls; FAQ allocated

=105 000 to =enf search teams and

||||‘-|_|||||;' sijads to the threatened
nreac Technicians (rom Jordan, Pak
jstan, Sudan, and Kuwait flew to
saudi Arabia, on Egyptian um® weni
to Yemen, and an Inclian group to
southern Yemen

‘Chur whole approach in plague

A
confrol has shifted.” Gurdas Singh
ann  Indian entomologist and  the
o e 1n

Rame, “Instead of trvine to hold the

FAD s locust specidist, to

line defensively at the danger pomis

we're now roing deeper intio the bush

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

Plagne Strikes Alrvica

o support that offense, the FAQ
pent 38 million dollars to build or
erilarge 19 feld research stations wnd
'27 radio transmitters and
recelvers o 22 countries for n net

wWiork ol obsemnation Dosts It also

b _-.||'|||||l.

senl Bwo eralogrists on g 69, 500-mile
tripp through 15 countries to chart
every known breeding aren

“*Here pre some targels lor vou,
Mr. Simmgh samd
calle he hadd recetved from one ol
the fie

“Wajor mfestalion Sudan, bl
opia, and Red deda coast Sefuatron
STl

| left the next morming, spent a
wiek in Sudan, where | fought the
i in his millet
nateh, then went on to Asmara in the

unil ||.I.-‘-I'|J me n

d stations in Alrica

s With Kha



misly highlandsof Ethiopia® Asmarn
& the headoguarters of the Desert
Locst Control  Organization  for
rastern Afnca-—a regional body ran
by seven countriesin the area I found
the Ethiopan director, Adeflris Belle
hid, 10 & flurmy of activity, assigning
Lhe orgamization’s =ix planes to for
ward sectors, routing truckloads ol
Insecticice (o differend -J..'i]':-f[iih, il
checkmg with the pilots by radio
“1This 15 the hArst time we've had
gnough spray planesto hitthe swarms
repeatedly during a plague,” he said
“In 1958 we had only one aircraft:
now were o hghter command flvine

dally sorties.
Combat Pilol Leads Attack

vn hour later 1 joined thiat com-
mand at an airstrip ol Keren, 30
miles northwest of Asmara The
cinel pilot wis Abbebe Wordofa, a
former Ethiopian Air Force captain
with combat experience in the Con
e e S0 1)

He woaved me into hi<De Havilland
Beaver, a chunky Canadian bush
phane ftted with a 120~mallon: spray
Lank i the cabin and a palr of FOLEETY
atomirers on the wings

Owar scouts have  sighted  six
swarms moving fast in rourh eoun-
iryv., Abbehe =an

He pressed the
starter, kicked the tail around 1n a
whoosh of dus=t, and hfted off over an
amba, a Hatopped bulte, as brown

as Drepd crust, On the {ar side we
saw the telltnle shimmer of a4 swarm
Dlowme across the fraclured scree
Al the biase

With a rush of power, Abbebe
canled the Beaver up on a wing tip
We slipped through a cleft at 5,700
leet, sadled over two sentinel rocks.

then nosed down toward the valles
floor at 120 miles-an hour

He pdlied out at 2600 feet for the
arst run, As he eased open the nd A1
control, 1 zaw the atomizer blades
begin. o whirl in oor slipstream,
spannime a trayd o of deadly mist In
this case, the insecticide was diel
drin, a nerve [MVIA0N MulXedd with a
light ail to keep it from evaporating

g

wathaniel I Botprmt b= ad s Beira ] LIS AR

i = Ethopian Adventurn™ NaTioxal GEo
PHAFHIT, Al |58

Big-eved hoppers batch [rom the warm sand:
|||I Pl ||||.".|||r|. sher]l thetr motal LK1 Lurn

rark after about two hours in the e, and withim a

few thivs Begin 1o fve ofl in dense hand

Changing coutx, a hopjer emeres an mddalt, Al
cachh of hve mollings the shelllike skin, or cuticle
-:III" ERFRW Y LI Die s |‘|.|'|_:!__ N l-_III it 11 B LisE
rravity aid th the sheddinge, the locast exspands its
irdomen and thorax i brepk ot ol the armiorc

-



the sun oF washng awav in the riun

“The usual trick is tolav the inzecticide
over the swarm, so the sprav drifts down
VI j;‘_ buot thiz one's too bie” Abbebe s
i turned directiv into it tor an extra dose

Locusts '.'|.||||||||-:| st the engine cowl-
ma, splatteredd on the wings, and : Tl
the winds with Jowiel phrtinae ks .'III.'.I..".'|ll.'
ginmeeil at the Instroments

“The otl cooler’s clogped.” he sand, "' Let’s
g0 back to the stop”

We flew like that for several davs, from
first Heht to last, chasing swarms around
sheer rock cliffs and ducking in and out ol

the strip with 1 2-minute reloading stops,

Wit no swarms were iefl

e control organEabion s cnlef scien
tist, John Saver, a British chemist, greeted
us with some startling calculations when
o Asmara "You two are
poinge Lo start an earthguoke ground hete
'i‘-l-lllllrll.' all those locusts, hie sawl By

Wi Felurme

my cotint,. vouve killed three hallion
that's 6,000 tons!

[he credhit, however, wa |

1-] ||I

helped develop the rotory alormizes .f|||~|:

hid gone on to mvent a ground sprayer
that uses the exhoust pases of o Land
K over {or POWer

swendy vears agho, using [arm spravers
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Belt of living locusts encircles a boy's
wintst. A thread ted pround cach one @ecures
them. Sometimes o child will attach o string
to m ainele locustand et i By about his heads
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matunted on the bhacks of plekup trucks, we were lucky Lo
destroy 10,060 Lo gsts with a mullon of Insecticide it 1T
"These daovs, with mirdraft and astomzed mist, we cig
knock down three million or more with a gallon
Ethioma had no hitting power of that soft in 1958, when
flee last 1
The result was a disaster, particularly in Tigre Provinei

Ague swept in, destroving 160 ALK tons ol Crops

[ drove to Tigre from Asmara the niext dav and watched
farmers winnowing their wheat where there hid been roin
n decade before. At Makale the provincind governor, Rias
Menpesha HEVOUm recalles] how bad 11 wais

"We had a terrible fimune and 15000 of our people

he saul. “The locusts destroved evervthing—ihe
trees, the leaves, the prass, In the énd, we even tred o tan-
guali, a magic man, The farmers belleve that he

drive off the locusts. He still 15 here

Il have an interpreter

g0 with vou, if we can find the man
]-|'|l' -|_':1'|'|| (B fllr' M iy Lk WG 1RYs Ll wie

Andly tracked him down on the edee of 8 barley held,

sitdng cross-legwed in the shade of some frankinecense trees

RIS SPORe 10 Le ez, the ancrent Iflurgicnl langunEe of Ll
Ethiopian Orthodox Church, with a halt after every Tew
words to let the interpreter cateh up, This was his stors

Hie miume wias Gerauwerk Durss, he wis 37, andd, he hid

In Hig

il 1o |||:-'-'l.'|!|-|'|:1'. W UsE Deplls
= winie= 10 g wind tunree! b London’s

bt Locust Research Cenbre, A smia

hispr i Taeslens Lhe nsect Lo the tunnel
uspension bar for o test of jts fMight
haracteristice. 1 dowghle. set of
& LTHE e LI Ea i ==, [l

i i TIEEae™E 31 It

Lictiste v with the wind, remain-
nE metserne as long a Pours, I
coal of meht siffens their moscles
howv ke to back in the sun hefore
pking winge hev ocannot v unt

Testimg msechoides, o London Ki

Tl Lenitre tEch PR THPE RS T
piray m i danelineg in the wind
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learner the medbiagnad, the medicine, from i

igions  hermit=—the

Gafrbaier, who Hve on

CAVES, PN, SNOow he war adehlera
i I._n:' |'|i.'. A who o0k o Vows, .I.-|.| coblid IR

pmulets on sufferers and deive outl evil

Magic Man Orders Locusts 1o Leave

Wolher

I I. II:."I-F

he cleanisies B IF'|--|'||

II'I i USRS i

wlrawing in =olitude o fast, s

milk, h

loctists will not eat He

II|||I Jd TITEEELETE 38 i BBl 2n ey
that

catches  sevien
ItE  them in the (olds of his cloak
then casts three of them off with worils f rom
A time-worn ook on hs NALIR, i) Lhiat bl the
II A3 ||.. 1]
horse he cin fond and
LR
fellow because 1ies
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| wens ok Wk

locusts will follow (next pags
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lends all ti
I ey

IRTR TN from thé Ccrops

KITOW. N -.I-|' [1ik5
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the Red Sea
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, L clenched left hand to show

1 Laocusts? My
vour mouths be as hand and dry as thas plece
With ha

Ehree loeusts Ly s lips

fraement of meta
[ iron right hand. be riused the
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hestowed names on them ferhdie!
Wikael Avchobia,

Theanterpreter leaned toward me to whis-
ptr thot the |ast name meant: “The lende
['he ane

Clais

ommanced aenin. “Do oot ean It
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moths, locusts” the
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of Hule Selassie and Kas Yirngesha
LEFDUED (e &I andl o
'‘Whid. Kiid, Khid! Go, Ga, Go!™
e locusts flew ofl after bhe intoned tha
une words 1 the 1958 plaroe. Iid he cast
pell, or was it coinoidence? Will 11 wor
lor Tuturs plarues? In Tiere they wonder

Satellite Shows Where Trouble Breeds

Leaving the magie maod, I drove north agqan
1o study locusts from the edge of spa It
means tor doimng thid was the United State
Weusther Satellite Tracking Station at Asmuira
"The locust-control people et our weat hist
LUMEs #vemn LH."-un|i:”d Pieler AbL
Air Force méteornlogst in chorge of the sta

L T=HIce I--- LiSts ||""' -'--'l.'.'_|'.'.':"||| ERliy
cyventumlly iI:II' 11y AfF @ e ol CONYergng
WAL | e Uit 'lll (@ { RN S L= o HEL | i|||'|'

Lhe rones nre moving, and the changine cloud
patterns tell them the most lkely places 1
ook for swarms
ll'l Pl Lane solndedd Irom the monitor con
e as the satellite, B354 6, swune overhoard
Woere receiving o pioture,” | apann Abt =aid
| walched the facsimile recordes WHir oul o
ength of sensilized paper for the scannes
o start ots faint tracines of the earth Th
dAspian Sea look stape hrst, then the Meds
terranean, the NHe, and the Hom of Af -
before the imaee faded nwav helow th Yo
.HFLh:;hPf hannel fiear \|¢iJ_J..u
Another United stntes satedlite, in the new

= 5 E B i = = 11
Lis SETIHES, ITED = F %A U RIS IR b TS Y
nore. It will have inirared SETIsOrs anc cam
Fads CApADie Of PICKIng ol vegelgalion in the

leserts, whern the appearance ol any tresi
rowlh means that rain has fallen and the <oil
5 MO enogenl [or locusts to breed
Ethiopin's first Indication that breedine
gl begun agamn came in & more ardgows
wav. A voung locust scoul named Hamdan
Hiamid discovered n swarm laving eeps ol
the Red Sea coast nnd walked 60 miles soutl

”'”H [HiTL Ol ﬁlb-huﬂ'ulrhjﬂ-ﬁLrELHIﬁﬁ

il Asmarin A day after his call. 1 left for
the coaxzt I a caravan of thres Land-Rovirs

-LVIIH” Tunstall, a hell otheer an loan fron

‘Remole drnsane—>New Eves o Ser the W

‘Khied, Khid, Khid!"” Geraywerl s in
tones 1o the locusts The mage man. a la
prest of the BEthsopian Urthodox Chur
Fanid f1eE  Erideel s "_. e n e 4

i ey = ncsntabions saved their crops In

the 1938 plague



the Anti-Locust Research Centre  [(below)

We'll be going into Kashida country,” Jim
said. “"Thevre a trabe hat came across rom
Saudi Arabia donkeyv’s vedrs ago. They know
every rock mnd |l-¢'!l|l|-: dong the coast

We stopped overmght al Massawia to pick
up Hamdan, then turned north at frst lght 1o
churn along a sandy track, raling roostel
tidls of powdery dust

Touncing and ratthing, we ground througsh
serih hirgsh that lnched at the door sides,
listied and pitched over the sandy undulntions
af dunes, ontil our eyves biurred from starng
it the liguwid panels of heal

Six hours later, Hamdan pointed us through
¢ puith in the sall graszs (o the goatskim tents
of n Rashida camp, “The house of my fathes
Hamid.” he announced

“Allah akbar!” the father hailed us ns he
emerzed from the lee of a shade flap. "o 1=
great! He has brought you to us ™ Hlis angu
ar wind-carved face, bordered with a snp of
beard alony the jaw, might have come from
an Assvrian bas-rihef

”Ii|1||"'|:|'.: that vou had come vesterdny,” he
aaid to me. “then God would have let us be
mends longer.”

He led ue under the flap to sit on goat-hae
mits ||_'. gd red with henbo, while i wite
servierl us Aranbic coffee spreed with ginger
from & flask with dried grass across the mouth
to filter the grounds. 1 listened to the whesk
wleivk of her bare feel on the sand ag she
withdrew m sllence

“How are the locusts, Hamid?™ Jim asked

“Mush krweavies,” the father answered. ™ Bad
[hen he added an Arabic expression, *As Bad
as 11 Rashid had run off with Abdullah's wile




Straw-hatted houses
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Frustration, utler Prustration impels an
Ethispian youth to hurl aostope ob a locust-
liulen acacia tree. To combat Lthe piesis, miiln
has tred =moke screens; flume throwers
artillery, steam rodlers, and, most success-
ful of all. nertal spraving. Such niethods can
ordy contain plagues. Iromcaliy, the fmal
solution. one thal stops the locusts Trom
hatching in prolific numbers, s snother ca-
Lastraphe——dlrowght mesacknsi I W38

Jim looked across at me to siy, “And
around here, mv friend, that is very bad i
deed.” When we rose 1o léave, T noticed
double-edeed sword, five feet long, hanging
from a tent pole.

Hamdan guided us to a ridge 10 miles Tar-
ther north, As we cleared the top, an incredi-
ble: sight came into view—chrome yvellow
locusts, intense ns saffron, covered every bush
with a menacing bloom n their hinal color
change for the breeding time. Jim hopped
out, caught some random females, and ex-
pmined their abdomens

“Just as Hamdclan told us,” he said, “They've
been laving e, We've been working flat out
for a vear, nnd now the whole sorry sequence
1= starting ol over agnin. Let's go on to the
camp site. I have enough to report.”

Controls Bring Dramatic Results

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

*"Human mtervention hits never stopped a
plogue, and 1 wonder if it ever will,” he sald,
“We can contain a pligrue by keeping the
locusts awav from the crops, but the only
thing that can really end one is a whacking
ereal drought ™

Ihe results of that containment—by the
Aeld teams on the ground and the spray plianes
in the air—were remarkable in 1968, The
desert locusts hmd threatened more than 15
hilhion dollars’ worth of crops; reported dam
age was practically nil

Out over the water, T watched Orion rise
on it< gde, Sithouetted on o dune bevond us,
one of the Maoslem scouts knelt and bowied in
sypplication toward Meccu, to the north

When he had rejoined us, I asked him why
there were Iocsts,

“To show us that Life 15 not ours alone,” he
aided. It 1= written that when there are no
more locusts, there will be no more world.™

THE END
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F THE FLEET OF FAT WHITE CLOUDS scudding across the
sky, one seemed to have run aground and stopped. This could mean
only one thing: 1 was looking at the glacier high atop the cipe of
snaciellsnes on the west coast of Teeland.
“Farl” T shouted down the hatchway, “Land!™ My wife, the only ather
crewman on our 40-foot vawl Lelight, came on deck
“Don't get excited,” she <aid. “Remember, this eruise his only hewun.”
And so it had, for our North Atlantic crossing from St lohn's, New-
foundland, a 16-day battle with icy tqunlls and cold summer gales. had
been just a prelude. Ahead lav a circumnavigation of Ieeland, where
winds may hit 75 knots, where the compass tells fibs, ferce currents race,

and charts describe 4 rock-studded coast

Why sail around Iceland? For one thing, we've spent vears eruising the
cold waters off New Eneland. Navn Scotia, Newfounit Innd, and Green-
and. We've come to love the lonely seas and the stark beauty of northern
lands. Then, too, we knew that only a handiul of small craft had accom
plished the feat, and we wanted to join this select ErOup

Cruising Denmiark Stradt and the Norwerian Sea, we would see some-
thing rare in this day and age: a bit of unchanged past. Nearly evervthing
hereabrouts is as it was in Viking times—the sea, the rocks. the gales, even
the langunge of a people hardily resistant, both v character and geo
griaphic 1solation, to outside influences

“Ba vou [eel like a Viking™ Pat asked as Snaefellsnes loomed ever
larger. | admitted [ did. For in raising s 4,744-foot-high peak we had

made the same landfall early Icelanders soueht. retuyrnine home from
Lreenland and Vinland nearly 1.000 venrs pgn

Crulls; guillemots, aretic terns; eider ducks, and those clowns of the cliffs
pufins, appeidred in increasing numbers around us, “Well, the birds were

Crossing the woke of Viking ships, Wright E‘.'t
Hritton and his wife Pat sailed their 40foot vaw] WRIGHT

Pedght on a bold circuit of the hazard-studided

coast of Teeland Grim Sevdhizfibrdhur hegdiand EH"TDH

elt) dwarfs their cralt ns they skirt the castern

shpre. Midinge the wings of 3 holle wind, the authaor thfﬂgfﬂphs fJJ,.-’

above) trims his foresnil. Pat—the strain of cald

] fatigoe wTitlen on her lace—tends the tller JAMES lqu- SHEA-H



i Iceland

LAMES of freedom, ficst it by the Vikings

more than a milienniom ago, burn in-
tensely in this froety land, leelandd or Ladandd
in the native tongoe, his oo military forees
of its own, but it is protected, under the Morth
Atlantic Treaty Clrganteation, by a contin-
gent of U5 troops known as the lceland
Defense Foree Caolors of the notonal fap
are symbolic of three leelandic fenlures
molten lava, glaciers, and the sea

&l ==

AREA: 39, THN ), mil
e SO IR Y-
ERANMENT!  Hepuh
i, LANGUAGE: Toe
landie, only shghily
chaneed from Vikinez
LiTmes ECONOMY:
Hased o Ashing amd
trace. Some szricul
lre, No mportant minerals. RELIGUON: Chiefly
Fvangelical Lutheran CUVRARENRCY: [0 swvir
eoual 1 kpons: 27 U kronur to ane U5, dollur, MA-
JoR Crry: Revkjevik (peoge ST, capitil, pert

right neain,” Pat commented. Friends of the
miriner, these are among the species that
fecd from the sen but seldom venture far
from lund. So, seeing a gull some seven hours
carlier, we had known land was niar.

We had also come Lo recognize the true sen
birds—fulmars, shearwaters, and various
petrels—that spend most of their lives at sea,
returning to land but briefly each vear to
breed. At the request of the American Muse-
um of Natural History in New York City, we
had been identifving and counting all hirds
encountered 1 our crossing. This fnscimating
pastime hightened many a long and lonely
hour at the helm

Revkjavik First Port of Call

(On the adwvice of the Icelandic sagns, we
held on for Spaefellsnes, although it 1= 70
miles north of Revkjavik, lceland’s capital
and larpgest citv. We knew that the closer
point, Revkjanes, was guarded by the notori-
ous Fuglasker, o chain of islets, rocks, nnd
lediges which extends 40 miles tnoa southwiest-
erly direction (map. opposite),

Once past this saillor’s mghtmare, we al-
tered course to cross Faxa Bav. At 2 pm. we
passed the concrete moles protecting Rey-
kjavik's harbor and looked for a berth.

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

23}

Kentucky-size steppingstone, leeland nudges
the Arctic Cirdle about midwiy along a well-
troveled air route between northern Europe and
Narth America. Iespite its name, barely an eighth
of the idland remains leecoversd yvear-rouml A
branch of the warm Gulf Stream swirds much ol
the Arctic chill away, making Revkiavik™s winters
warmer thian Chicago's. The Brittons set off om
their vovage from Newlfoundiand, which mav
have been the Ymland of early Viking colonisis.

a trawler, Inpdlfur Ararion, to save us the
trouble of tendinge our lines as the tides rose
and fell. We took his advice

For the first tme in many davs, Delight
wak silent—no whistle of wind in riggmye, no
crash of waves against huall

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

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

"Customs!" he said. beaming

“It's 10 o'clock at night,” 1 replied. “Don't
yvou good people ever sleepr”

“We sleep the whole dark winter,” he sand
“In summer we have davlight the nmighi
through. and we payv no gttention to theclock.™

He produced the only entry form he had,
one for a large ship. We answered such
questions as “IJo vou have any dead bodies
aboard " and "Does vour ship contain ratss”
before recéiving our cruse permit

The trawler to which we were tied, the
customs mun told wus, was named for the s
land's first permanent settler. In this land of
LU percent literucy he, like other leelanders,
knew a zreat deal about the country’s histon

“Ingaliur Arnarson came to Iceland in AD,
874 and later buill a house where Revkjavik
now, stonds,” the customs officer smd “He
and other Norsemen who followed him found
the island virtvally uninhabited Evervone
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||u.|.|;-f-. Lm. IJ.LH"E T!q'”!.“'.lm !h“q hirst settiers. ended therr circumnavigation at Revkiavik,
he official left, We feil into our bunks We  which Sorsemen setted 1n the late minth

set no alarm clock century. Leligh! flies the Ieelandic Mag from
A series of resounding thumps roused ysat  ber main spreader, a traditional eoartesy
6 owm, Then, silence T looked out the hateh The U5, ensign waves [rom her mizzensail,

way. To my horror, our lines lay in heaps on  the blue-and-white burgee of the Cruising
deck, and we were adreift. A huge tanker wps  ©'ub of America from Ter missthend
headed for our berth alongside Ingdlfir Arnor-
ion, someone had casually turned us loase to
make room for the newcomer

We scrambled topside, and Pat tossed a
ling to the tanker. The crewman who caueh
it heaved in lastily

“No, no!" | shouted. *We'll collide!™

", ja,” suid the sailor, cheerfully continu
ing 1o haul. When the crash came, it took off
a chunk of our mahogany railing.

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

“How's the fshing this season?” 1 nsked
More than 90 percent of modern Ieeland's
import=—and nearly evervthing on the island
must be imponted—are paid for by expaorts ol
hsh and fish products (poees 246-7 and 249)

“Fishing's bpd,” the man sl “Foreign
lrawlers are making the cod scarmce. As for
herrine, n recent change in the cold currents




Atop leeland's uneasy crust, glaciers shide
ta the very brim of hotling springs. steam
vents, and geyvsers. Some shéets of ce flow
ovier gotive volcanic hields. A pretly sKier
ihelow) slaloms in August al kerlingar!jisll
in the oy midlands, a realm virtually im.
penettable i winter. Members of o sKiing
class {right) quene up between lessons Lo
peer down the throot of o hol sprng; one
man warms his bare fest in hot mod. A
rivitlet of e melt meanders at right

has foreed them away from Icelund toward
Spitsbergen. That's too far for os to go,”

The cod in fngalfur Arnarson’s hold would
be made mnto frozen hllels and fsh sticks,
many destined {or the United States

Revkjavik proved full of surprises One
was the discovery that Icelandie wirls wore
skirts about as short as those at home m New
York City (page I37)

“I"ll bet they change to 2ki pants in winter,”
| remarked dunng a courtesy call on harl
Rolvaaer. United States Ambassador,

I'-I
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“MNot necessarily,” said Mr. Rolvaag a for-
miér Governor of Minnesota and son of the
late (He Edvart Rolvaag, famous Norwegiin-
American author. “leeland’s coastal areas,
where most people live, have milder winters
than my home state ™

A branch of the Gulf Strenm keeps Revikga
vik's average temperature in Janoary, the
coldest month, at 31° Fahrenheil. Winter days
are depressingly dark and briel. July, the
warmest month, avernges 517,

Although 1t was chartered ns i citv in 1786,



Revkjavik has few old buildings (following

pages) Early turi-and-timber houses have
long since disappeared. To dgvoid importing
migh-cost construction materinds and W pro-
vide protection agalnst the weather, nearly all
of todayv's houses are made ol concrete. Bul a
lew corrusated ron builldines dating from the
turn of the century still stand.®

Grrateful for a chance to stretch our legs, we
went sichtseeine aloot, The broad avenue we

by Dheena Clark, Naxtioiaiid

I AL !
Sl R her 1951

“See “legland Tapesiry,
L RO B AFHE

took from harbor to city center confusingly
changes 1ts name every few blocks. Trving to
gt our bearings, we CAME ACTDSS MANY pic-
turesgue parks and handsome pieces of statu-
ary honoring some of Iceland's famous sons

poets, ploneers, and politicians. One of our (a-
vorites was a heroic likeness of Leif Ericson
presented o the people of lceland by the Unated
states in 1930, We found bopokstores every-
where—not surprising when we learned that
the per capita publication of mew books here
1= flmost 20 times greater than in the U, 5

i h |




Sole metropolis




promi<ed. “Much better vou seée the inter
in thi rain than oot ot all,”™ he told o We
CVENINnE I Mol ' i Lhe rovie out ol Revikiaovik throgeh suburbs with
rowd and introduced himseli shopping  centers and apartment buildinge
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ke 1o | o up on Sundav and take vou  suburbia (pages
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ADoUl the treeless plams. Al the ke s northern end we
visited Thingvellir, where, in the vear 930, early inhabiitant:
tounded the Althine. which leelanders claim to be the aldesi
lemsintive nassembly in northern Europe

[hey picked a
democracy. Legislators met on

maAEFnibncEnt S1te for thelr expseriment i
1 hiroand ETAassY Pifin ringe
by mountaine, speakers stood at the foot of a sheer 137 ¢
|l|ll'..-|l.- AR ELEALY rful acousticnl bha --.lil'-:'_ "'-11 leelancers
pitended, and it was guite g social occasiog

L odlay the Althine meets in Revkiavik, But Thinevellir
nas been mude a nationnl park and will remam forever u
changed, thi perlect natural monument to demooraes

while lunchine at 8 nearby hotel an sud mient native
tlmon, 1 told Mr. Arnazon that his country, the land of frost
ind fire, hiad shown us plenty of ice, but no fire

You'll soon see the fire,” he replied as we headed foi
Haukactalur, 30 mikes away. “And vou'll see how it could

leal our éntire nation w T cOsTiTme s a oenny for ti
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; wational Geoeraphic, Augast 1969

peneath leeland’s hargh landscape carth's s large-scale svatem wias campleted (preced-

inner fires stll burn, Rainwater trickles dow ing pases). Hot waler i8 now piped from

I'!:'II'J'_'!. cracks in the lava sotl, i€ heated mlo _Euli':_' e fnr as 1o mdles away Lo et S T
team and botling water, and erupts In count-  cent of the city's homes, offices, institutional
less hot springs. The English word “geyvser’ wildings, and factories. The cost, including
comes from lceland’s Stort Gevsir, or Girest hot tap water, averages about 37 a month for

Lyevser, 81 Haukadalur i S-room apartment
Until recently Stori Gevsir shot 170 fee lodday about hadl of all lcelanders live in

nrings. As drill-

gver, over the surrounding area of @t least ing continues to add UpHies, MOre Wsers are

into the air, butl we loand 1t guierseent. Hiow- bhuilldings heated By thermi

hve acres, craters large and small st steam hooking mto the svetemy Thus the countrs

it hot mud, pureline ke froes i 4 swan [ nas greally refliuced (s |i.-;.., nidence o 1m
In 1928 the hrst attempls were made to ported ol the other manor source of heat
bring hot water inlo Revkiavilk and in 194 Un the drve back to town we passeil acres
of preenhouses where f(armers
(AESE T I.]..lli”.'.!' LOImALOEs .|.'|.'.:.
Howers el experiment  with
T s LRI Dananas—sanother

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

Much as we enjoved our nine-
chav atav in Revkiavik. it wis time
to g0 to sea arain. Liettinge out of
Lhe narrow, concrete-ruarded hnr-
hor was a bit tricky. Later we
learned Delight had had a distin
Euished an
rail down, salely to sea Vistting
LCrown Prince Harald of "-.nl".'.:l:..

|}
i vachtsman hmmself, mterrapted
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Sailing lceland’s Rugged Coasts

Each vear Hvalfiordhur handles 400 to
300 whales. Some are served o humans as
whale steaks, most end up as pet food. Despite
limitations on the cateh, whales are rare today
in waters where old Norse salline directions
noted therr abundiunce

Overfalls: Ocean on a Rampage

We were still anchored off Hvalfjordhur
when a vicious Gl-knot gale roared down
from the surrounding betghts and hit us full

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

Drelight's decks with grntty lava sand and
saturating her cabin with the smell of the
whaling station. Nothing would kill the stench.
As Herman Melville <o vividly describes it in
his classic, Moby Dick: "It hos an unspeak-
able, wild, Hindoo sdour about it, such as muoy
lurk in the vicintiy of funereal pyres It smells
of the left wing of the day of jurldgement; it is
an argument for the pit"

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 without a care in the world. But
then, as we came abeam of Revkjanes Lighit,
we encountered our first streteh of overfalls,
thase turbulent. treacherous waters leeland-
ers coll ozt

Overfalls are created when a fast current
from the cold sea depths strikes an underwa-
ter ridge. 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 baoil every which way, ns
in i maelstrom. They may be found off every
one ol the island’s horns, or promontories.

Suddenty we found ourselves in the midst
of Fuglasker's overfalls. At thiat moment the
wind died completely, so that Delight leaped
wildly ahout, going nowhere. Quickly 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 Dedight burbled nlong over a
bemign sea. Our plan was, briefly, as follows
We would circle Teeland counterclockwise.
sailing east along the south coast, west along
the north coast, around her great North Cape.
and back to Reviciavik where we began. Then
we would continue on 6 Great Britain, Our
immediate goal was the Westmann 1slands,
which Icelander= call Vestmannaevjar. They
lie 835 miles from Fuglasker imap, page 231},
and we raised them in early afternoon,

Until November 14, 1963, there were 14

241

islands in the mroup. That day hshermen
working off Geirfuglasker watched in amaze-
ment as the sea exploded with o roar and &
gevser of water thick with cinders shot into
the air. They were witnessing the birth of
Surtsey, the world's pewest islurd.®

Surtsev has grown toa height of more than
560 feet above the sei (pages 244-5) Now one
sijtiare mitle by ares, she atfirst had two smaller
island neighbors, but these were formed from
soft material, amd the following winter's gales
washed them away.

We passed near Surtsey, but not too near,
for wisps ol smoke and steam still rose from
her centril crater. We had the eerie fecling
that she might ot any moment salute us with
a salveo of bolling lava and bhot rocks Our
haven that night wos the linle fishing port on
Heimaey, largest of the Westmann 1slands
and the only one inhabited (pages 248-9),

A voung lady of Hetmaey, Erna Johannes-
dottir, was in Maine a« an exchange <tudent,
We had read atout her before we left the
states, and decidied to call on her family when
we reached the Westmanns. 1t wasn't easy,

Custom Couses Name Confusion

feeland alone retuins o palromymic svetem
once In wse throushout most ol Scandinavia
Here children's surnames are stull formed
from the Chrstinn names of their fathers,
with son or ditdir tacked on. Small wonder
our search for a Mr. Johannesdottir caused

confusion. Finally someone understood the
dithiculty amd led us to Mr. Johatines Tomas-

son, Erna’s father. He mtroduced his wife as
Mrs. Gudiimna Stefdansdottir, for a4 woman
keeps her own name after marriage

“Natuaridly, when we travel outside Ice-
land," said Mr. Tamassan, *1sign hotel regis-
ters "Mr. and Mrs. Toma<son" "

Altbough Hermoey measures less thin foar-
be=two miles; M. Tomasson, ke many of his
400K neighbiors, has a car, he very kindly
ok us for 4 tour 1 asked how the island
reacted to the emergence ol Surisey,

“Fear, then curtosity,” he repled "And
soeme annovance. You see, we depended en-
tirely on rain for fresh water. Volcanic ash
sifted into our collection tanks, ruined our
supplies, and we had to import all we used
Now a pipeline brings it from the mainland.”

Ahead lay an airport perched on the edee
of a chiffi Flugfelag blanids—Tcelandair—

*Ser "Surtsoy, Island Bormn of Fire" by Skipaedus
Thararlidssn, NMATHONAL CiROGRAPHIC, May JHHE
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Cataclysm spawns an isle
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raan, and mizzen, and flew on over the wate)

in o little erav world of perhaps twenty
yarils in circumierence

(o throngeh the next day we satded bhlindly
enrs sirnnine far the sound of surl hireakine
on meks: 1t was & hamowing experience Ye
lecided not to stogy at DHupivesur, and picked
Sevelhisfiordhur. some 70 miles farther north,
next port of call. When we jurdged

ourselves opposite 1t, we pul the helm down

and headed directly for the codsl

Ssiiake Uloud Ernses a Lown

Luck was with us. Just thev should

have been loomed the 3,005

Wwnene
toul-high cliffs

N L . - L
of Akurfell. landfall for Sevdhistiordhur, A

irlaeed 1o the wide miouth of the

'._r'_ ._|r -III !.l "Il.

fjord und spouted o greeting. As we shortened
sail. the sun came out {pages 250-51)

lav the harbor,
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cormmittee wasing s Ly i Il'.'l.l'.

BiTH s

with the osupl wWelconmmng

Vo vary our ség-level view of the countrv-
sdde, 'we motored next morming to LI Lo al
[he switchback
senrvy—narrow and without guard ratls—put
the pancrami

I|I|I.|-' Illr i lrl Il -1 E.l' | = =1 II'.I-..I.I-'I! : |'I

Fiardharheidhi rodad was

troomy the Z-0Uhas=]0ol |:r.".',::=l'
i CHOrImOUE el

Hie valley cut by the Loearf o, whose walers

ariginate far to the south in Vatnagokuall, larg

et glncier in [eeland. Sun sparkied on a pliane
inhound for the town of Emlsstadhir, Hul

when ogr e turned seaward again, Sey

dhefiordhur had

completely  disappeared,

swereened from sizght by smaoke {rom the local
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hsh-processine plant. 1 he entire lord, stretching for eigh

miles, looked ke n milky pool
Cn our descent, I joned Iocat troul nshermen Deside T
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We cleared Sevdhisfijordhur early in the
morning, ghosting out to sea on a light breeze
blowing out of a cloudless sky. Our next desti-
nution, Langanes—a duck-shaped point of
Iend-—lay 80 miles to the northwest.

A mile from the hurbor mouth a southeast
gnle charged up from astern and sent Delight
surfing wildly before n sea gone cruzy. This
is dangerous: A small ship can run under or
broach and take a knockdown from which
she might not recover. | fought forwird over
a deck awash with icv water, and dropped
the mainsail in & heap.

All day and night the Hittle ship fled 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 sen-
ward, 13 mystifving white lights that Jooked
much like the lights of a town. We brought
out the Sailing Thrections

“Tt savs there ure bad overfalls there, and
no land,” I said. *“We'll hold on antil down
and see what it ="

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

Arctic Adventure a Chilly Chapler

Now we were halfway through our cir-
cumnuvigation and, thanks to the Norweginn
officer, in a hurrv. Rounding the tip of the
Melrakkaslétia peninsula, northernmost part
of Teeland, we laid a 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 sland's west
side. Not one kindly light shone from the
shore to guide us, but we found a berth apen
at the end of & jetty where a mumber of hishing
boats were Hed

The sun rose next morning as -a frery ball.

“Red sun in the morning, sailor take warn-
ing.” sald Pat "Let's find someone and ask.”

That wae easy. All 33 of Grimsev's inhabat-

National Geographic, August 1969

ants stood on the wharf inspecting their first
American vacht,

“What do vou make of the weather?” 1
cilled out

“Daouble vour lines.” advised o fisherman.
#We shall have a bad wind."

Cirimsev’s harbar 15 only a small cove with
4 concrele jetty protecting it from the south-
west It is wide open to any weather coming
from due south. Not much later a full gale
struck the rigging with & bunshee shriek. A
wild =sea thundered at the jetty, eccasionally
surging angrily over it. Sheets of spray mixed
with cold rain flew across the harbor, Deligh
pitched and rolled.

Storm Sinks a Ship but Spares Delight

During the day and following night we
changed twao fenders and four dock lines that
had chafed to uselessness uwsainst the con-
crete pier. Islanders looked in on us from
time ta time, ready to help.

“We just heard that one of oor lnrge fshing
boats foundered 50 miles to the north,” an
islander told us,

“Another vessel rescued all the crew. Prac-
tically every vear we lose one or two boats
right here in the harbor”

When the gale ended and the sun reap-
peared, we were glad to leave. Islanders let
gov our lnes and waverl

“Bless,” they called, which in leelandic 1sa
way of saying “farewell.”

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

Akuresti lies 35 miles up Evialjorcdhur,
lceland’s lonpest fjord and, with a light north-
eriv bBlowing, we hoped to make it in o day’s
sail. But just as we approached the fjord’s
entrance, a southerly gale hit us Unable to
reach Akurevri that night, we took refuge in
neighbaring Mafsfjiirdhur. The nest day we

Clacier-born torrent, the Hyvita niver swirls through southwest Teeland to the sea The
swift surge, hroken by shoals and caturaots, owes its milky appearance (o sund and silt
relensed by melt water Aooding down cliffs of the Langiokall icefield. Although too fierce
anid shallow for navigation, Iceland’s many nvers honrd potential hydroclectne power

that the country has onky begun (o tap
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mcked up Eviafiordhur, rounded smartly
into the wind before Akuorevri, and found a
berth for Deligivt

Pat located o doctor who told her she des
served to feel bad

“You're just worn out from undergoing
hardships no woman can stand,” said the
LW doctor. "This should teach vou to stay
at home, where women belong.”

Feeling -she had someéhow Lo
womanhood, Pat
for dinner and served them Aambe

prove her
mnile reindeer meathnlls

lcelanders Reep Language Pure

il r

Delight, ahov!"” An unmistakably Ameri-
can volce hailed us next morning from above
Col, Ragnar Stefnnsson hopped aboard. Born
in Sevehisfjordhur but raised in Baltimore,
the colonel brought his family back to Tceland

after his retirement from the U 5 Alr Force
Now he teaches English and ancient history
at the Akurevr: high school

Our conversaton soon swung to leelandic,
aone of the oldes!

It's changed =o little,”

Iving lnguages of Fourope
the colonel siid, “that

our children can read the ancient
riadily s an English-speaking person can

-I-!Ii-rllul- 'iL.'

read Shakéspeare

To keep ther language pure. leelancers
dizcourage the introduction of foreign words
When a new word is needed, an official com
by combining existing ones
lhus when television arrived on Lhe scéndé.

miled corng i

[celanders rejected this alien word in favor of
from two old words: spon—
sight; varp—throwing.

The colonel had come o
dinner in our honor to be gven that night by
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Tumpnrnrl']_'l.' grounded—and
enjoving  J—voung  satiplane
enthusincte awalt a tow. Sails
planing has a devoled eoterie in
leeland, which often zends ron-
Iestants 1o international meets

Powering to a berth in a fjord
harbor at Akurevri, Deligh! finds
refuge rom bone-chilling gales
and high seas that lash the per-
dows north enest of  loelnnd
I'win-spired Lutheran churich
dotmingites the waterfront of this
tow'n of 10,000, the commercin
hub of the north and a Pl
WInter sports cetler

(R 3 & %0 WIS T 1] B CalT T T el mal n

the city and the leelandic-American Society
This groun, pledged to promoting unde rstand
ing between the two countnes, certainly prac-
tices what it preaches. We enjoved o most
dehightiul evening

We actually welvomed the gale warnings
pasted next day, for by remaining
hound we could see more of this attractive
ity and its 10,000 hospitable people

Lrtor-

Fuctories, Not Fish, Support Akurevn

Most constal communities depend largely
an fishing for their livelihood, and in many
of them cod is the big monev-maker. Akur
evel, on the other

wnd, bases ils cconomy
on & number of diversified industries, These
include a shoe factory, atannery, and i wool-
processing plant. The city 15 the commercial
center of the torth and leeland’s winter
ports mecea. o our surpirtse it also hos
a =ailing club, perhaps the northernmost
one in the world. It takes a haridy breed to
satl these waters; the day we departed Akur
ey our cabin temperature had tombled to 3.3
degrees Fahrenheit

Looking on the map ke a gigantic claw
reaching for Greenlamd, a larze peninsula—
Vestfirdhir—forms the northwest corner of
Iceland (map, page 2310 Vesthirdhir means
“the western bords.” It 15 a fitting name, since
the manvy {jords slicing mto its mterior make
it almaost ne much water as land

Cnde around Vesthirdhir, we would head
south for Revkjavik and the end of the cir-
cumnavigation. Vestfirdhir was only 160 miles
from Akurevn—hut it would be a bumpy
ridle. Each day the winds grew stronger and
the seas livelier. For hazmrds to navigation,

2 =
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the peninsula’s shores take second place only
o the south coast,

On our second morning out the sun rose
again a3 an ominous red ball. At 10 o'clock
a northerly gale whistled 10 to lny Delight
flat on the water. | hrought in the mamsal,
A tosk made unpleasant by snow driving
almost horizontally across the deck.

Woeary Sallors Fuce New Feuar

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

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

The Horn of Vestfirdhir? The taffrail log
said it couldn’t be; we had not eome that far
I let Delight sail herself while we pored over
charts and saihing directions. There could be
no doubt about it A magnetic anomaly hail
drastically affected the compass. We were well
south of our course and headed directly for
the Hornstrandhir, 5 place of wicked head-
lands, mnnncle rocks. and shoals we would
never see until we drove vpon them. We
trimmed the sails Aat as they would go,

Son another bBlack headland appeared to
windwarl Horrified, | reahizéd we were well
into the area of shoals; oneof them could tear
Delight's boltom oul any second,

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

Eric the Red built his first home on the
Hornstrandhir; later he left for more fertile
and hospitable Breidhafjordhur to the south
Chnlv a lighthouse keeper at the Horn lives
on the Hornstrandhir today.

After we rounded the Horn and Straumnes,
200 mitles to the west, the wind died toa whis-
per; we had barely enough breeze to push us
up a small ford to the wwn ol Isaljardhur
Lpage 204),

Dwark basaltic walls, rising to 2,300 feet,
bracketed the passage. Unlike maost [jords
we had seen, this one—>Skutulsfjordhur—is

National Geographic, August 1969

bhisected by a narrow sandspit. Although the
tongue of land i3 only half a mile long and
nowhere more than a guarter of a mile wide,
it 15 one of the few flat places on the entire
peninsula and therefore home to most of the
area’s 3,000 inhabitants. We anchored in jis
sheltering crook and turned in for some much-
needed sleep.

Next day a friendly Icelander, Mr, Svein-
hjorn Sveinhjirnsson, 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 quizzical looks

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

“It's far enourh,” said Mr. Sveinbjornsson,
“to escape one's neighbors and the ever-
present sen'" It had never occurred to us that
senside living could hecome monotonous.

Pat was feeling so uncomfortable by now
that it seemed unwise to delay the last Jeg
of our journey amy longer. Sheep browsed
on the narraow heaches heside 145 as we again
swung Delight into the jord’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 scross an incandescent skv. It was
such an awesome: and haunting sight both
of us were loath to go below,

Quick Cure for a Now-rare [Hness

The run to Revkjavik was a romp. The
wind held fair, the compass behaved itself,
and we had the feeling the gocds of the north-
ert seas had tried us; found vsnot wanting.
and rewarded us with a perfect passage. Onee
in Revkjavik we wasted no time in finding
Pat a dentist. His disgnosis: scurvy.

The disease stems from o lack of sitamin C
i the diect; in the old days it affected the
crews of wind ships long at sea. It can be
averted by dinking fruit juice. Although we
had cans of juice aboard, constiant crises made
it difbcult to follow anv schedule, and Pat had
abviously consumed too little But witamin C
tablets and (resh oranges cured her within
n few davs.

Suanctuary in 0 desolate domain, a Lutheriin ¢hurch a5t Skalholt huddles in winter's chill.
Trenches in chevron patterns drain farm Gelds that would otherwise become bogs dunng
spring thaw. Less than five hours of deylight brighten Irelund’s face at midwinter As
If in recompense. the midnight sun often makes a ghimmering twilight of summer mghts
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ur circumnavigation 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 southeast
They made the south const we had to pass
again on the way to Scotland a lee shore and
the passage an impossible beat to wimdward

Cales Hold Yacht in Port

Every moring 1n Revkjavik I checked the
weather report. Day after day. [ returned 1o
Delight and reported to Pat, “No go. What
shall we do this afternoon?”

Some days we followed old trails of the
Vikings, riding leelandic ponies. Averaging
aonly 13 hands, or 32 inches tall, these rugeed
trensts have chunged httle since the Norsemen
brought the first ones to the island in the long
ago (page I53)

20

On our thirteenth day in Revkjavik, | made
my usuil trip to the radio shack of the Iceland
Coast Guard cutter Morig Julia [or the
wenther forecast. I noted that the mountains
were white with fresh snow. T groaned.

“Will we never get awave” | asked the ald
seaman on watch

“Far from home is Tar from jov,” he replied
“Winds todav will not be too strong. You may
not get another such opportunity until springe
You had better go. Bless.”™

We had sail on and were clearing the har-
bor within the hour. In three davs, racing be-
fore & fresh northeaster, we made half of the
IT5-mile passage. We started to relax.

With darkness on the third dov came o
rapidly  falling barometer.  Graduaily  the
wind wveered to head uws. It freshened. Hy
} o'clock in the morning it was howling in,
clead on the nose, al gale force



Concrete phalanx of spartments in Reviciavik
sprouls 4 lorest of television antennos. Mozt early
[eelandie dwellings—huilt o stane and timber anid

faced with sodl—wore a4 summer thofch of green

naled the demise of the olt-style houses; few 1

UTHss, | e e ol conerete i fhins ._-.l|"'!.-.. ||_i. EEAT

ITELLLDT €% 1T PEmidle r|_lr_1| ATed=
Tl vislim came to Ieeland onls fleree VEUrs o
Ihe nation’s single channel beams local, European

andd U S, programs to 30,000 sefx

His oye on the future, Skarphédinn Johannszon
hove) seeks ta free natdve architecture from th
rigid gnp of convention. Hie Inventive desen for
the leeland exhibit at Expo 67 in Montreal wo
Imternational plauchits Before him rests g workino

model for a school

World-renowned author, Hallidir Lasness o b
thee 1955 Nobel Prize in Literature (or his “vivid
4L WTICETHE %% hich has renewm] th rredl narcatDey
art af Il 1'|:I"-'|
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You oo nol try to beal a racing vawl into
this kind of weather; vou heave her to and
nope not o mike too much leeway until the
wind comes fair once more. 1 furled the main-
sall and bagzed the jib, leaving only the miz-
en standing

We went below, made ourselves ns comfort-
able as we coulr, and left Delight 1o the wind
and sea. ‘'We stayved in the cabin, generally
speaking, for 14 davs and nights. Occasionally
we macde sall and tried again, but not for long
Once we barely got the canvas off before a
gguall, with winds gusting 1o 80 knots, ent
s scpmpering below gpain

Close Call With a Mid-ocean Rock

Having no sun, no stars, no way to figure
pesition by desd reckoning, we had little idea
where we were. We were to find out in a ter-
riftving way

It was one of the days when we managed 1o
gel the piby run up and go to sailing. Pat had
the helm, I was clinging to my sogey bunk
tryving (o sleep

Then I heard Pat scream above the din of
wind and seas, “Come quickhv!”

I was on deck in time to see o gaunt black
rock dead ahead, wwering above our masts,
a lnther of fopam at its base. Pat, using gll her
strength, was forcing the tiller 10 the wind-
ward rml. Lelight fell off the wind, luy flat in
the water as the gale caught her broadside.
and struggled clear of the great cliff with pos
sibly 200 vards to spare

"50 we know where we are,” [ said after |
hiad recovered sulficiently to talk arnin We
both knew. The cliff was Rockall, 225 miles off
scotland's Ouater Flebndes (map, page 230),

D('E"I{"ghl.ll'hﬂr.'l.‘l Lsaficirdbiur, on the norih
wesl cpast, prover a welcome shelter to De
Hght after a harrowing escape Trom disaster
on nenrby shipkilling shoals. The author
sibledd into the danger area when his com
puasz needhe;, afected by local anomalies,
fatled o read true

stinging spray doused Wright Britton as
he races against tUime to complete the cr-
cumnavigation of the Spga Isle belore the
onstaught of winter. Once the feat had been
accomplished, the modern-day Viking g
hes wife struck out for Scotlund un the Inst
lap of a 4, 800-mile vovage that would have
taxed the stamina of Narsemen 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 Norge hit the cliff. More than 600 peo
pile, bound for Americun as immigrants. died
in the disaster

Had not Pal kept a good lookout, or had 1t
been night—for Rockall is not hehted—Dg-
l1ght’s bones and ours would have joined those
mready there.

The near disaster at Rockall reminded us
thiat saflety lies at sea. Danger comes from the
lind. We waorried about our andfall on Scot-
inndl’s Outer Hebrnides f the gnles continued
They did

On our 19th day we stghted land throogh
the fog and rain. The gale was driving uson g
lee shore. Our only chance was to try to sail
through the rock-studded Sound of Pahbay. I
we missed the entrance, there would be no
turning back. It was n wild, nightmarish ¢x
perience. =urfing down the faces of ginnl
wives, dnven by gale and current, Deligi
leaped ahedd, narrowly missed a small island,
and then was in smooth water. Thankfully, we
anchored behind Kismuil Castle off Barra s
tand. Delight was at Inst At rest. THE END

.Ir

FOECA N HE (AEEEEE  aHE AR |



“We will make our way
through the safe waters. . ..
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waziland
Tries
ndependence

Article and phatographs by VOLKMAR WENTZEL

Mationil Geographic Foremn 5o

LGOGWENYAMA—the Lion"—hiz peaple cabl him, ond 1 could
see why, King Sobbuza 11 looked everv inch o monarch
Powerfully built, he wore the traditional Swaed loinsKin anid

ed red chair. His greel

ing raclinted the poise and authonty acquired during A8 years on the

shoulder cloth and <at harefoot upon a lasse

throne of Swarzilnnd

He seated me on a couch nenr him, and for 4 briel moment we
examined one another with frank, wordless interest—men of Two
different worlds, the king and L He has been a king longer than any
other Hving monarch. Yel, paradoxically, the hittle land ol the Swaris
next month celebrates the first anniversary of its independence, after
ffy viears as o British protectorate

A peaceful place, Swaziland lies very much in the shadow of the
Republic of South Africa, which adjoins it on three sides To the
gist, stretchingto the Indian Ocean, 15 Morambigque fmap, page 270

With only 6,705 wquare miles—less land than New Jer=ey
swariland is southern Africa™ smullest country and one of the least
known. Incomme mail, m fact, sometimes gets misdirected to Swik-
rerland, The nation's hlegest city and admimistrative capital is Mhba
sane (pronounced TM-<ba-ban), a bustling town ol 14,000 nestled n
1 shéltered valdley of the westeéen high veld (paeges 274-3)

Bul in this miniature kingdom there are béautv, n tempérale
climate, gnd the ingredients lor a prosperous économy. Rugged

Hailing the rebirth of his nation, King Sobhuga 11 speaks at a
ceremony marking independence from Britain, roler of Swasiland
sinee the Boer War Return of sovereignty last vear [or the minis-
lure southern Afridan kingdom of 400,000 fullills the monarch's
lifebonge goal, Guiding ks people plong a path midway between
traditiona! Swan and Western cultures, the king hers wenrs his
finesl trappings’ dark tall plumes of the widow bird, red tousiaco
feathers, otter-fur headband, and oxtall cape
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L.obamba:
spiritual capital
ol the Kingdom




. -I n ._' |I'|.
L .'ﬂ - 5 _

e gl ﬂq,...,.. .,_ R, ﬁﬁﬂ

L]




mountains laced with boulder-strewn rivers
rise in rows along the western portion of the
country. A fertile bell checkered with firms
andl citrus proves stretches from north to south
across Swaziland's midsection. Farther east,
sleek cattle sraze on the low bush veld

When I met the king i vear ago, in the par-
lor of his Victorian-style 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 hetween the opposing racial
policles af the Republic of South Africa and
the rest of the continent?

But the Lion King spoke hopetfully of Swa-
ziland’s future, He talked, too, about the hrst
white men—British ant HRoer traders—whao
had arrived almost 150 veiars ago,
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OCEAN

ERTILE solL, good climate, and rich min-

eral respurops—iron, asbestos, and coal
—give southern Africa's smallest sovereign
nation haope for the future. The Swazl Kimng-
dom, iotally [and-
locked, ranges from
low bush veld and
lush  frricated val-
leys to gaunt, rolling
ritleee anel  forests
of planted pines
AREAD 6,705 sq, mi. MOPULATION S0, 000 —147
percent Afrbcan, chiefty Swan, 8 Hante. poeople.
LANGUAGE: Siswitl, English RELIGIN: Trbal,
Cheistian. ECONOMY D Corn, sugar cane, coblon,
rhte, Tk co, ©iires frale, forestey, mimne MAJOR
CImieEs: Mbabane, pop. 14,000, capital; Manzini,
B MY, commercial center. CURRENCY: South
African ramd (10 cenis), £140 VS
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“My ancestor, Sobhuen [, dreamed thot
they would come,” he said. “They would b
the color of vellow mealies [corn), and ther
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 wite king warned,
it would be futile to take up arms ngainst
them, for their weapons could kill at greal
distance. So we received them peacefuliy.™

Swazis Signed Away Their Heritage

king Sobhuen'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 shick convessionaires, As
thelr king signed paper after paper, their land,
their minerals, and their graing rights melted
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Looking at the framed photograph, |
thought of other pictures. Formally dressed
American Indinn chiefls had posed self-
conscioysly like that on our Capitol steps—
engaged m similar futile missions.

The sncestors of this remarkable king
were members of the Dlamini clan, powerful
in southenstern Africasinee the mid-18th cen-
tury. The: Dlamim had migrated south from
central Africa to thisarea; conquering as they
came. Defeated enemies were turned into
loval vassals. By the 1840 King Mswati, son
of Sobhyzia 1, had completed his forebears’
strugele to weld some seventy of these clans
mto the Swar nation, The umty he inspired
still typifies the Swazis.

Council Meets in Cattle Corrml

That unity was evident the day the king
spoke before the Swaxi National Council in
the rovad villnge of Lobamba (pages 268-9).
The council by tradition meets once 4 year
in the queen mother's cattle corral, and mem-
bers had gathered to hear the king speak
about the responsibilities of independence.

Lobiamba had never held such a crowd.
Princes, chiefs, and men of lesser status—
from all over Swaziland they had come I
joined the milling throng outside the meeting
ground, But as we funneled toward the en-
trance, progress slowed o o crawl. [ looked
for a better way .

A chiel of roval rank walked by with pur-
pose in his stride, and 1 left the crowd to fol-
low him There were no silks or satins, no
rilffled collar on this anstocrat; just 4 lein-
skin and n red feather in his olled hair 1o
signify his nobility. From the shit in his ear-
lobe-a cignrette dangled, and o yvellow trone
aistor radio bounced on his hip

Fortunately he took pity on me, a stringer.
"Come this wav," he said.

Together wi sgueczed through a hidden
entrince into the cattle corrall Fierce-looking
roval guards, their hatr bleached by sun and
spraved with fat, shepberded the incom-
mg crowd to seat= on the muddy ground
Then, brandishing their knobbed sticks with
nuthority, they cleared an aisle in prep-

aration for the entrance of King Sobhuea 11

My new mend-—I learned he was Chiel
Mkosami, a ruler an the lowland bush veld
—ateered me to an unoccuped square foot of
mud next o a warm and fragrant heap of
cow dung and motioned for me o st

Sit? | glanced down at my {reshly washed
khaki trousers, then dropped my aluminum
camera ciase into the mud and perched on it

But something was wrong. From all sides,
angry stares were fixed apon me, A wild-eved
zeslot of o guard leomed up. His scowl, the
handcuffz clipped to his belt, and his gesture
—wrists crossed—were plain enough. I wax
about to be arrested.

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

It was well worth muddving my last pair
of clenn pants, for immediately friendiv
smiles surrounded me again

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

“Are those leaves symbols of peacer” |
asked Mkosmi.

The question puzzied him for a moment.
“Symbols of peace? Oh, no! The leaves are
[or the king and his councilors to sit upon.
The ground is - muddsy, vou know.”

Indeed! 1 looked longingly over at my
camera cose and meditated for a moment
on the prerogatives of rovalty and the elite

King Welcomed With Chant of Praise

Suddenly, oll around us, people began
buzzing and humming in a strange chyvthmic
wity that was hall song, hall chant The
sound rose in a crescendo, the older men ex-

horting the others like cheerlenders at a foot-
ball game.

“They are singing the praases of ouwr kmg,”
Mkosin) =mad in my ear, trving to make him-
self hewrd above all the praising

The king and his roval counal, the Ligogo,
had entered now, nnd were taking seats on the

Night hannt of the intermational set, the casino of the Roval Swazi Hotel lures visitors
to the rowlette table Here the author found a diverse clientele of Portuguese from Mozam-
bidue, Itnltans, Swiss, French, o sprinkling of Swazis, and many South Africans. whose laws
forbid gambling Nestling azainst a mountainsule seven miles south of Mbabane, the resort
embraces a swimming ponl, hol springs, and & scenie 18-hole golf course
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National Geographic, August 1964
niesl 1m fhce of gueen mither wields pimost as much
ouncilor nower 6s the king inmsel{. To the Sswans, she
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came the gueen mother, surrounded by a king Sobhuza's own mother bang déad, a

retintie o beslive-coiffured ladhies of ta former wife has been elevated to the pesition
rourt. She was an impressive but rather dour Becnuse the king, an educated man, is o ca-
imal kinz and  pable administrator, the gqueen mothers
-atained wooden luties ore now DrimaErtly rivuadist
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Let dthers waee war; vou, happyv Austria,
—for the kitig's iu-rl:l!l_'. ancl hesdth are
welfare. He 15 ex-

pected (o marry several wives each vear from

ey 1
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mdrTe |'i:||.'|_'l'- than aov of his -1.||_i|_'| Is .|"-:i!|':
mobhuzn Ll has more than ity wives

Uhe royval lineage, understondably, be
guite complex. Even the Swazs find i
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Where a mountain onee reared.
a man-rmace cruter steadily deepens
[ron minine began a4t Newenva in
Gfed, miter fests
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steel mills in Japan will devour vir
tindly thi LAk img
af ore

CntTre merdntEin

an eatimatent 7O mullion ton

Rust-ried stidnn from tron ore tints

maplike codffore  Carbon-citine

i Stone Ape diggines In the mous
Laln reveals tmat 43 0000 vears &g
prrmnitive Afrcan:
probably for use as body paint—1ih

cariesl mENning aperatyn KIGOWwT

mined the ore

TR

- __f.

ln the wee morning hours | witnessed the
hnale of an epic gambling spree. Starting with
Aomere S Sir R—a mysteriowns loner—had
plaved three nighiz through and run his stake
up to 350,000 The picture of cold and calco-
latine concentration, 5ir B woare out one set
ol blearv-eved croupiers after another He
et winning and winning

sir B fAnally cashed in his chipe and |eft
But the less fortunate, ever hopeful, staved Lo
pump the levers of the whirring stot maachines

bt

bacon-und-veg

coftee-scented

o a

CDhtside, the stin rase ovier Mdimba

ruzhi
fliwn
Mountain, and the cocks crowed m Lobiamba

Two mon mines scar the Newenva Hills,
10 miles northwest of the Exulwini Valley
(One 15 a very modern operation, he other
15 the oldest known mine in all the world

[ visited the new Newenva Iron Mine first
a hupe terraced pit sunk into a molnta
he chatter of air drills drifted

crest (ghove)

uyi from that mammaoth hole, and mant electric
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shovels [etdl the vellow trucks that bustled
around like hues

Danoetford Wentworth
mine, old me bow it came into being. “We
are o Unrted MNations operation in a priacticad
‘Britishers, Japanese, Portu-
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cans—Ilike mvzeli—all working together

tunnels throueh the mountains
and butlt a 1 36-mile radlroad Tt Iinks our mine
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to o modern ore-logeding wharf 1n Lourenco
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Ucean. And
depo=ils down n the bush

Marques on the Indinn wieve
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veld to fuel the trains”

Within a decade, I was told, much of the
mountain will be gone—egobbled dp by fur-
naces of Japaness steel mills,

awayv to the northensl

B OO0 mles

Ddon and | drove down the mountain 1o an
aftractive crescent-shaped village built fon

I'here |
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mining the nast.

o voauns scientist who wis






swaztland Tres Ins lependence 't}

Peter Beaumont. archeoslosst from Wit

watersrand University in Johannesburg, was

busy classiiving hundreds of Stone Are arli-
icks. When he offered (o show me their oriei-
nid resting place, 1 accepled with delight
'he trip to the ste. though, proved far
from dehghtinl, We clawed and slipped ous
Wil down a |'|1TF IRCE Omn A |l||;'|';1|'|||u-!'.
fradl untl
mointunsic

'\-rl:lr_ll-'

Wit reached a cave due into the

Earlv Men Mined “Blood of the Farth'

Peter westured at the roueel]l and bro
cavern walls. "This iz by far 1

L TEL IO

Al B ]

e olclest miming
sanil. “The ash
lavers have been carbon-dated mt Yale Uni
viersity and Grroningen University in the Net
I'hey prove t

long ago as 43,000 vears.'

pver found.” he

arilnnis 1 mikhe wits worked s

|

It seemed theredible to me. Stone Age men
mitnnge melal arer

But Peter explained. “The fact that this
nematlite = ron ore |||I".".|.I_|_-|_'. meant nolhing
o them. l—and mv sponsar, Professor Ray-
mond Drart of Witwatersrand University, who
herd
were attracted bwv the

sienil e helieve those ancient men
are < ¢color ™

He [ FEL kedup a Frmgment of ore and handed
[ toy me * Uhe clue Hes in s name. In Greek
hematite means ‘hiloodlike
carth.” Skeletons of early men smeared with
this redclish stoff heave
\irnea and |'.'I-‘l|[||'
0 ritualistic wav."

L remembered, then, the ocher=saolored peg
l'd seen in the fiC e

i'”lllll". il |‘|:1' |_l.|:"||"

ar *hood of the
beent Tound i botl

Airicans <0l gse i, in

mother s headodress

Medicine man's bedside mannen: Fren
riedlv dancing, bellowing, and brandichine
L EPenr as lour ol = wives beat drums, herb-
dist Lukhas Nkambule works himself into
a tranee 1o tresl o pal el (el Al wig
andd ocher-dtnmed necklace help summon a
tather sparit, which empowers Nkambuli
with the help of root=, hark, and medicingl

hiprhs Herbnlist

o work his cure a1
iners Olten earn § 0% ar an ox for their
ilnistution

do. When the authos

uril Bocome eeliatively well L
departed, Nkambulk
AL were hagrling wilh the

patient ovetr the cost of the tr aliment

mpvil thie Fathier

Catching the spint of daddy’ prractice, a

it of “Lawctor” MNkambadle breaks into danc
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Farly men knew that when thes

something throuzh a living crepture

ved ont and the vietim fell down, never 1o
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or the bopes of their dead with this hematite
wm back Lo

e Perhaps, even, to ensure some kind of

blood’ in an attemol W bringe t

immortontv—ihat might have been the firs
relimois rtunl

Modern  Swizis use iron to '-!'I.l.[ll' clegant
prof il
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tor the gasepars (apedrs) thiat tribesmen
[ saw these evervwhere, To wie hisw
they Were made, I =ourht out o bliacksmith

Lriitciee] by Solomon B N

avimbela, o bearrd
etl man who sold spears in the market at
Mbabane, T headed my Land-Rover into the
lhe steep, deepls
rutted trail Anally Battened oul onto o undu
Laling mountaintop strewn with miant granite
boulders. Among them, linked by winding
paiths, clustered mmoups of thatched beehive
huts, each with its patch of corn and puamp-
Blue smoke fi

molntaine endt of the city

tereod throush the thatel

Kins
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__.—.--—n--Hlfru-ri-:--}I-:-1ﬁ_.T*' “amall as it 5" he snid, "Swariland can exer
— gurte an influence on the rest of Africa. A calm

ing influence. This 15 a good-natured country
it without the usual trbal tensions, becas
the Swazis are all one people. The country s

oriuniale 0, In having a leader like King 56

Bhura—a skilllu ||.!--"-i.|l .-_I:|| VEery po) il et

swazilnnd, Sir Frin toll me, hoek made im
pressive economic strides since World War [ A
nuge man-marde forest L0 EKND) acre [ pine
il oL |5|'-|'| [ [peses 11546 !-I'I'|| i\ aTrige : .I: rye
the cool, rainy slopex of the high veld |pages
#i-LF: I .'I'-. ] -I:'.' LIISTESL - mowinge torests In 'ill

world, the trees are pracessed by the Usutu mil
at Bunva into wood pulp for export
Citrus groves andd vast pineapple fields th
i Ene tempserate ciomale of the michidle veld(left
|.. Lree Irmiyration e i.,-. < |. ve turned much ol
|-'|'. |-=.I-|. ".".'l'E. s well intlo | Fivluctive ficlds of

MEFaP cane, citrus, ancd nooe
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Hamied executive, o headman frown: s aoicern over Lhe
[rrlce ol rmproayement At a council of chiefs, s distret com

mizeinner uriged him and hos pecrs 1o finance a new secondary
school by assessing-each eadmuan twe cows With such sl
help schemes, the kinmlom strives to spread educmtion in
fand plagaed by 78 percont diiterscy. Kowval touraco feather
anidl bulging hrefcase give doulile distinetion Lo L hie hepdman

ul the western Hhohho Distnic

are Kepl for paying lobolo and for ritual [PLT
poses. His cattle overgraze the land, encoaroy-
ing erosion; hiz (arming methods ruin the soil

“SHll™ he pointed out, “the Swazis havy
made fast progress. The ifhieracy rate is 78
percent, but it is falling. They have new schools
and o fine agricultural college now."

Like most of the country, the fertile middle
veld is a patchwork of Swazi- and European
owned land—a result of that 19th-centun
paper conguest. Lraduably, the Swaels have
howupeht back land from the foreigners, throwgh
the Swar-sponsored Lifa, or “heritage,” Fund
Estiablished 20 vears ago, the fund served i
dunl purpose. Cattle were culled from the larg
er swazl herds—an action which
Fiecliaces

ol CoUrse,
overstocking. When the nnimals were
mictioned, part of the proceeds went to the
Lifth Fund to buy land More than o quartes

s 1]

of & million acres have been bought
this Wiy anl .1!:]:-'|rt|.-rl1|.-'|| Ul o
Swiel fnrmers

The intermingling of Swazi and
European forms has resulted m oa
remarkalily smooth relationship be
tween Swan farmers and their white
neighbors. S5ir John Houlton, owner
of papava plantations in the Mal-
kerns Vallev, explained it to me
“Farmers ol both races understand
each otherand get on verv well They
face common problems—dmughis,
hailstormes, cattle diseases—and heht
them together.”

sit. John, in addition W farming,

presides  over Swaziland's Sennte,
upper chamber of itz Parlinment

Like manv Englishmen, he devol-
edly serves the countryv’s Bedeling
Fovernmaent,

Doctar Divives Spirits Away

Leaving dir John's comfortable
home. 1 drove acrass the Little Usuty
River to Mangind, Swariland's second
largest town and cammercial hub of
the country. Here ngaim one fineds the
old Africa and the new—a teeming
native markel and suburban streets
borderei hj. '-1|||:I:-||.—1. el houses with
swimming pools

Fast of Manzini, the road winds
gently over o ridee at Hhelehhele.
According to local legend, a wizard
named Zimu roamed these hills wo
tear out the heart: of unsuspectinge
travelers in the dark of night Behel
i migic, even ey, rules much ol
Swari Hie Sorcerers, the Sswazis believe, ¢an
use lighining is o weapon, and rase the dead
in the torm of oy flickering shadow spooks

I had heard much of Swazidland's medicine
men, or herbalists. Isaiah Magagula: one of the
king's councilors, took me to pay an office call
on one of them. Lukhas Nkumbule, who pric-
tices s esoteric art pear Mpaka—a bone's
throw from the domes of a new Bntish nuclenr-

plechion station

"Dr. Nkambule is very pood with enemuas,
hloodletting, poultices, and
lsaiah remarked. “He also sets bones and can
talk with manv spirits.”

“Doctor”™ Nkambule greeted us cordiadly
and directed us into one of hiz hute In the
loom of 1ts tnterior, lour women werne manol-
onously heating large oxhide drums
“The doctor's wives,” lzaiah explained. Then

vapor baths,”



he pointed to & houre slumped on the floor.;  learn technigoe from thas woman, T thought
“There s the patient. His family has paid the Spitting on the bones three times, she flicked
doctor to drive the spirits from him." them out with a flourish onto & straw mat. He

The dramming burst into a [renzied beat as sides small bones of animals, her cast included

the doctor, now a terrifving ligure, appeared ¢a shells, coins, stones, nuts, and a jumble of
silhouetted against the low entrance of the hut  less identthable bits and peces

page 280) He entered, brandishing n spear in “The shells are the spints,” Isanh expluined
one hand and a wildebeest-tail whip in the “That tortoise-shell plece 15 a wizard" He

other. Uinder a mop of ocher<tinted hair, his  pointed to a scattering of antelope metatarsal

cves flashed 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  bellowsd, prunted. o

darter] about the hut Al times he

guivered as if he himsell were pos- Plowing tor mealies, the smallcared corn of the Swan
spssedd by g spinb Suddendy the drum- farmer, beaming Solomon IMamind rests from a seasonal task
ming stopped, and a high-pitched, repeated by tnbesmien across the lond. A leam of elght oxen,
Donald Duack volce guacked awav, guided by one son and whipped by another, pulls his plow

The grain will be ground and mixed with pempkin to make a

sounding Hke & phonograph record : : , :
rrlEeE thnt 1ormes Ao hasic Swazl dish Dk sipke Lhe I riilits

playved at too fast & speed
l=aih nudiged me and whispered,

of the sofl and ool rasns h stmmer, mos) farmers eXe oul
oily & hare substutence from the lanel

“MNow vou are hearing the spirit”

(M course I asked for n transiation
aof this other-world pronouncement
lzamh listened carefully. Then in his
stow, measured way, he replied, " The
sjant,, e 15 wWanling maore mone
now.” When [ lefi, the hargling was
stil]l poing on

['wo miles down the road we vis-
ited another dealer in the occult-—n
lady named Mabhodwem Lubisi, o
diviner. Seuted cross-legeed in front
if her hut, she was sormounded by
a hall cirele of clients. She gnnwed
busily an nstick. pausing periodicalls
to =ay something to her group. Each
stiftement was punctuated with n

mist unladvlike belching sound
“They have come (o find out about
some  stolen monev,” lsgigh said
"Lubist will know who took it"
Her technigue; 1 learned, was to
”IFll'll. DUl stiatement=s 1o the L'_Fll'.l||
Fach time, in response, her chents
would clap rhvihmically and chand
“Styavuma, sivavuma—We agree, we
apree” Sometimes the chant was
lowel, confirmong her statement Bul

when her audience chanted softly,
she thok the amswer as negative
Like A pood lawver, she thed (o
plece the evidence together and find
Lthe answer by process of elimination.
Hut her technique apparently wasn't
working too well today, for she sent
her apprentice to fetch “the bones”
T hey were reild bones, nol dice, bt

dice plavers back at the casino could




Y moleg

Whipping up a small-scale stampede, herdboys turn thelr cattle (owaed the broad Komal

Hiver to drink H-'.'Ei:'-' SWHEE (IO pusins af the sreviound, joum in the dust-rasinge mietier

Warming to his subect, Ismnh initiated me little: beanneg on the cnime. "Who stole the

imto the

s CATTEEET]

Lhey

N -

divining art. “MNow, if a man or & moneve? | asked
bone falls between two spirits and l=ial pomted to an age-yvellowed Done

face down, this means death. If a2 that had [anded in front of & Portugaese coin

wizard tomiches a woman, that proves <he s That means= an old man took the money, and

hewitchedl And if the blagk stome 5 next ti that hée ran awny in the direction the bone s

ner, she will oie from the whzare. ™ pointing. That way, toward Mozrambigue™

Very

b

interestineg: still. it seemed]l to Bove I clrove 1o Lhe ssume direcuon, not tocateh o
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threl bBut to pay a call on MEkosini. the red- Iv, he shook myv hand and sadd. "Cakubona
teathered chief who had helped mie avoid  wesee vou” He wore skins over his red loin
iwrrest thit day in the queen mother's cattle  cloth, like the sporrans of the Scots

corral. The road led eastward across the fat | wanted to photograph Mkasini's homis.
bushland of the low veld to Mkasiin's e and to give him an iden of the kind of I LTS

at the fooi of the Lebombo Mountains | had in mind, 1 handed him a copy ol
Mkosimi ducked out of the doorway of 8 NaTional, GeocrAPHIC. The chiel rifffed

I""I... e nEt - B e il gy 1 =

||||.|.k”-|-1 '.".Illl” .3 |||_.I il i |||I|.|!||_Ij| I'IL!'I :'l||.|“||1||| '.]Er-.l'.]]."h I!-II-. I.L-‘-r.ll. l..|:_ (1 EII-IIIIIJt ::‘||_|:':rJI-_I—I_J.”1I-







'y

Last-sninute touches rroom attenelants ol 1l

iU wiomen 1o Lbhelr |

Maidens en mpsse brandish Hashbhehts and bn i hi

FLEFIMIE CARCE Bl Lahioumbin LritheEred hiere Tar Ynddeoen i
Day festivities, they perform the traditional reedd dance. In thi
AT ritE iy | in tl 12| el cun |
reEfeitl {14 NElscCTreen aroindd Ll | i | et 1l
ftrm ke Lhe g # Lds Lha lephant. 1 e kane

| ([EE e o T | ITViITy [ 4} =11

he reached the advertsementas Engrossed, he pored over pictures

ol <levk coars and other Western luxuriess. while | mave :Il-"i- < tik
s chaldres—all 16 of them. Solemnly, politely, each child stepgwesd
fashed me a shy smade of thank:
Chief MEosim lad the maganine
Ariel Ditcame the gracious B
Becnuse the ¢l heads several Tamabies, his |

up to receive the candy, thes

asiie with one st lonpmne ol

e wis i vl e
in itself. The main hut, where his mother livied

Vs the Bacrruliy
shirme. Around it clustered smaller huts. Mkozin |

ri
44
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iishing ooen the door of hut M

| pedred . A woman's touch was evidenl, The stamped esarth
floor had béen swepl carefullv. A flowered Spareadl eonraied Lne
alished ||.'.|----!||_'|| |:||i LNEre Wier IFCEITES 1l thi '.'.il..i||'|.=.'

E{RAT rner, el o & portable sewine m
hung from the refters. The chief saw me glance at the wardrobe. He

dghed “Chur women used to be happy with one pleated cowhicde

¥
sRIrt every nve years MSow they swant much breht foreien cloth

every few monthe No man can keep up with them!

In o swan polveiumous howusehold, the husband normally has no
hut. He uses his mother's great but as a daytime base of operations,
indd visits the huts of his wives in rotation. Each wife cooks for her
own chilclren and cultiviates her own pateh of land for food
Rl MEosint war o modern mun, with a it to call his own. All

Lthe farmine and family cookinege were done coorserativiels






We peeped inside one of the chief’s maosl
notable achievements, a mud-and-wattle
v dogen voung children crowded long
Under the teacher’s puidance,
they were busily molding nomerals and ani-
mal hpures from cloyv. Barrén, almost hook
less, this schoolroom was still a
An eagerness for Knowlediee was
Loere, and the mgenuity of the teacher helped
make up for the lack of school supp

MEko<ini's forminge land was |lnreer than
most oI s neighbors —some 5040 Gcres-—and
more procuctive. He owned o troctor and was
mstalline an
Proudis |

5l I;l_llll

ritsiic benches

||1':Ll ¢ 0Ol

ledrning

{ e

cXiEnsive Irrrgation ‘-:'.-ll'r'l'.

v he showed me 4 printed certificate
stating that he hacd successfully comp

eledd a

Encmies beware! Would-be wirriors
|ty m the sebliea a dance thm) gicds
men for battle Shapgy with, mobair,
] holding speartike sticks, they will
enil the dance by falling to Uie srounel

—ithe fate they wish o their (v

simple but signiheant: With bricks
ol el el cow dling. women stuelend

from the arncultural college butld o
rised Dbearth af a homestesd mo the
Malkerns Vallev, Iroin bars L prpsedd in
the Lo w il hold pols above the finme
Y5 thiey work, teacher Constunce Kho-

pa, right, explains the hearth's mean:

g Mo longer must villngers  basiid
thetr conkiires on the ground, ovit-
ng prrme and hackache, now eook-
ng con be comfortabile and hyvgleni

I-'I'-'I.-Il!”I:. the methodd fromm villaee to
tHlage, the legchers implant the Lype
of miodest, gradual Impravernents on

which the kingdom stakes b5 Tuturs

T l'--ilil_'- COUMSE 1IN Zrowing colton and ¢orn al
the Swariland Aericultural Col
M kosint's countey sained s feeedom Last

o 14

How has it faredl thi= infant nation ?
While the rest of the human
Wil

Yl
uite wel

race has busied itsell more driamatic
events, King Jobhuza's people have made
thesir “through the
from the crododiles ™
Much remams to be done. Almost all of
swiailands major income-producing indus
LEIES are Hritish and Sonth
vinicans. But the Eaining

rapidly 1 techmical education and practical

Uikl was safe waters,

AL

sl owined by
i &% I-l'll.Ji'Irl'l'l i

tEainine Al experienc Al SwaFz-owned

industries will surely erow

What other changes have come to pass?
More schools are being butlt—and there's a
drive-in theater now near Lobamba

Will there be another preciows vear of free-
dom, and another, and snother? 1t will take
all the wisdom that King Sobhhurn and his
councilors possesxs; Stll, the wise old ruler
already has mamaged o achieve nstable rela:
Honship with his country's pant neleshbors

Raised Hearth Svmbolizes the Fulure

When I think about Swaziland’s Tuture, |
remember o mud hearth § saw being built one
cdhay in the Malkerns Valley, It was during my
visit to the Swagiland Aericultural Collegs

Mr= Constance Khozi, a4 home-economics

1 shining eves.

stood  bestde me wil
“To voul, this may ook like just a hackvard
shi =i,

wheel

LEACIeT
Larbecue, hut here it 1= as revoly

LIOEGLEY a5 Ll 15-”“ S, il l.1.:|: |lp_' ik
ratsed hearth and oven—ofl the ground—ani
it will get the food out of the dirt [abovel

“Think of the change.” she went on. “Cook
me will mean fewer sore knees and aching
Dacks, SNoxt ouf womaen will want tibiles, and
then chalrs, and then houses—and a new
world for our Swan people.”

| can pmicture that fire hearth o my mine
now, and [ see it as Mrs K It has
become my own svmbol of Swaziland's future

v nabion of gentle people 1 making ifs was

THE ENI

yora ol

slep Ly stiep toward o new hiie
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SOLVING THE MYSTERY OF

Mexico’s Grea
dtone Spheres

By MATTHEW W. STIRLING

Photographs by DAVID F. CUPP

HAT SUMMER EVENING in 1967 the man telephoning

me nt my Washington, I). C., home identified himselfl as
Ernest Gordon, 4 mining enginee:

"D, Stirling.” he said, ¥ am calling vou' about five giant stone

spheres ['ve found in Mexico, These are six-to-eight footers, o

perfectly round they seem to be man-made, and thev resemble 1

1

stones vou stuchiéd in Costa Rica”

My interest was guickly aroused. As an ethnologist and arche-
ologmsl, 1 have spent much of my life probing the ancient civiliza
tons of Centril America. Some ol the most [ascinating and piae-
hing artifacts that the early Americins left behind are carved
"l':'ll'l'l"- gl slone. Thev range in size from a lew mches Lo giants
seven feel in diameter weighing 12 tons; many are smoaothly and
beautifully finished. and almost perfectly round (page 299
Olmec ruins in Mexica's
siate of Veracruz, | had found mnn-made sphieres of basalt as large
mar Sur in Costa Ricow |

had measured and marveled at much larger ones—s=ome taller

I 1945, workine among 3.000-verar-oli

as three feet in dinmeter. Later. near Pa

than a man. Sculptured of hard granitic rock, even the bigpes
varied less than o quarter of an inch from being spherical; they
were placed in rows and formal groupings. Who made them? How,
andg when, and why were they carved? No one knows

[he newly found spheres, Mr. Gordon said, were on a moun-
tatnside in folisco State; in west central Mexico (map, page 297
He had ance been superintendent of & stlver mine there, At its
entrance stood a single stone sphere, and the miné was according-
v named Piedra Bolo—5tone Ball. AL thot time Mexican bandit
had infested the mountains near the digsing, and Mr. Gordon had
not explored the area.

SOW, 0n & recent prospectime trip to the same regton—the Sterra
de Amecd, 50 miles west of Guadalajara-—he had revisited his old

bir. Strbing's findings were reported in “Costs Boa, Fro the Voleana

Ill.lll. I. E':_I'IIllll il _:l:llll '-'.llll II'..'.__ l::'lll |'_-||'_-|:| !-|I' : Fe

Fit lor o game played by Aztec gods, this huge sphere lny
hickden o the moontains of wesd ceptral Mesico for apes Investi-
gating. author-are heolo@ist Matthew W, Stitfing speculated that
humman hands might have shaped it—uantil be chscovered hundred
A the sqematy, Later, Lie. KEobert Lo Smtth of the Undted Statps
Lieniogical survey, here exuominine the pathed foce of the eight

bt~ ey ||= |".|;1|:'i|-!|:|1 s e orign el ¥
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mine, the bandite were long since gone. Roam-
ing only a milé from the site. Mr. Goardon had
found the new zroup of stone balls. some hali
huried, all so symmetrical he thought thes
man-made. He was returning to
Mexico; if | was interested, he would send me
photographs and further information

| wis more than Interésted, When | re-
cerved his photographs, [ showed them to the
MSitionond ;L'ibﬁ:!'Ilj1|‘4ll' S0Ciety s Lommitiee (o)
Research and Exploration, of which I am n
member. The spheres, superficially at least,
strongly resembled those I had seen in Costa
Hirn
CXImInEbon

nsl e

hev seemed well worth an on-site

New Stones Lure Experts South

FThe following December Mr=. Stirling and
[ flew 1o Mexico and met Ernest Gordon and
hiz wife in Guadnlajara Dir. Doris Stone, the
pre heolozist who had published the first scien-
tific paper on the Costa Rica stone balls, also
jomnerd the expedition

We drove to the riins of the old mine hesid-

quarters, then climbéd on foot to an elevation

of about 6,000 feet. There, atop a mountain

e five aphieres

Three of them were half buried, the fourth,
washed
antl the hfth perched on the top of the ridge
a bulge on one side; it was split in two,
a2 I broken while being shaped and left in
compiete. All appeared to be made of soft vol
camc stone sumilar to the mountain itsell

That evening, neir the town of Ahualul
co de Mercado, we hired three brothers by the
name of Loper and another Mexican to work
with us for a few days

he following morning we began digeing
out the three spheres and in
Lhetr wicinity found six other buried ones. We

SPuUr, Ly |

Biin ol r1il|||‘|31'_ 111'-|||J n 8n arrovo,

[t ha

half-buried

1|'|I'






discovered 11 more large stone balls the fol-
lowing duy, bringing the total to 22 at this site
Thev vared in diameter from four-and-a-half
to six-and-a-half feet

AL lunchtime our workmen bullt a fice and
toasted tacos. Hol and deliclows, they were
affered to s on lace doiljes!

On the fint excavation aren spmeans, some
vime, had built a small rectangular foundation
af stones. We could not determine it< ase, bul
it seemed an ideal spot for a ceremaoninl site

I was nevertheless bothered by the fact that
we found not one fragment of poltery or ansy
gther srufnct mdicating human pocupation
And the spheres, though almost perfect in
form. did not exhibit the fine surface finish of
the Costa Rica specimens

Remote Site Yields Another Bonanen

On the third day Jestus Loper strajghtened
up from his shovel and asked why we were
daing all this digging and mapping

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

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

A twi-hour pide took us op o moantamside
throuzh forests of oak. pine, and acaota with
ispiring: views of distant valleys As the
erouni leveled off at the wild and lonely orest
of the Sierra de Ameca, stone sphenes came
inte view, First they appeared singly, then in
clusters where they had acoomulated in smiad
arrovos—maore and more, uniil we estimated
there were hundreds (opposite)

A spectacular sight! The scene supzested
some giant’s bowling alley or the hall park of
the Agtee gods The spheres Loy fully exposed,
theéy ronged in diameter from aboul two leel
1o one giint of more than 11 feet The avernge
| estimated at five or six feet

The profusion of stone balls gt Agua Blanca
completely changed our concept of their on-
rin. Such ereal numbers surely indicated nat
ural formnotion. Sorme of the stones were posr-
shaped and a very few were joined as twins or

vy W -

. .gi.a.'_'f_ .“ - W
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Lise & S AriTY avalanchy, fary ash cnr-l;l-:-ll;ld o !;Il:u
particies and gasz—1,000° to 1.400° F, —floods & valley

Ai the Interior coocl crystallzation bogine—a change
ermbar ta lce 'rn.—rrlnﬂ Freen water, Around countless paints,
ar nachid, the ash erystallizes inconstantly sxpanding sphese
that finally merge inte & sofld mass, shown by siashed Jmes
Hut near the adge of the deposit whare cooling s more rapid
sphares cesse growlng and Tail va coalisce with their neigh-

bors. Thus created, the bells await the passage of time
- f
N %Eﬂ |

Aftar mitlanniums, erozion exposes the giant sphéred: sama

E s

still ke embeddnd in urorystallised ash, shows In green

Artifact of ancient man, n 12-4on granitie globe
s meisared by D, Stsling and bis wile Marien
niear Palmar Sur. Costu Rica. Hand-worked. the
porfect sevens-foot sphere reflects the wall of on
koo pre-Colambdian craftzamen, w o sovmetines

placed such stones in eitual Tormation:

Ruare hondiwork of nature, the pan
spheres close to the Sterrd de Amesa rest
line are crvstallized ash-flow Wwfl, concludes
Pir. Smith, who explains the engin of the
stones at left i the dingrams above. Author
Stirling recalled. “Greal splieres littered the
arrnyos as 11 Aung by 2 huge hamd One wos

more than L1 fedl iy dlamiiter,




hid & dumbhbell shape, and these sports cer-
tndy tended also to deny human fa
Jut if the spheres were not man-marde, then

hivw' had they been formed ? W hiere had thes

IriCAtIon

come from in such fantastic numbers? We re-
nlized that our expedition had made an aston
iIEhng discovers—>bul that the explanation for
it woulel have to come not from an archeolo
et but from’ 4 gealogis!

Back in Washington 1 consulted two ex-
perts: first, Dr. Willilam Melson of the Smith
Insiitution Robert L
smith of the U, 5 Geplogical Survey

In Manch

=R T -"'rl'll1|'1‘-4=lI!||..tI'|

anid then Ik

SOTEEN
968 a MNabtional Gseograph
Institution-1f. S Geo-
logical Survey expedition under D Smith's
lendérship set out to study the puzzlé of the
=lerra de Ameca
subsequent petrologmon] anndvsis determined
reasonible doubt the origin of
L slone ||.|||-

His feld examinabion and
Devond o
“The spheres were formed during the Ter-

tary geolomeonl period,” Dr. Smith reported.
lzation at high temperatures m

v crysin
matrix of hot ash-How ., An avalanche ol
this hot ash, not a sifting down from the sky,
pverw helmed the ared
By analogy with other ash flows, we know
that the material here was about four-hlths
ot volcanic glass particles by weight, with
NnarTeE space L-::Tl;'lll'-'_l:: -||.'1'-|“.'l.'|]i,i.T IMifeTE !|..|T'
mall s balk. Al the presumed temperatures
ol between 1,000 and 1,400 deerees Fahron
relt, with slow cooling, the glussy valcnni
ish could crvatallize
"Crystallization of the |alisco spheres,” Dir
nucler of single

=mith continued. “besan

glase piarticles Caases réleased [rom the glass

moved outward o all directions, |
crvstidltzation of adjacent ginss particles and
thus forming the spheres This process con
tinued until stopped by conling or codlescence
af spheres [diagrams, preceding e |

“1 found one sphere still enclosed in an

"Man-made monolith,” savs Dre. =mih

a 2-food stone hall from Costa Bica,

nnss 1m Lhi
[IETITILTRE nt collection of the Soalronal Lyeiagmmjri

b LT [ 59 LelANNIC MK DeEver oocurs nat raliy am

large perlecth splicre

away, leaving onlv completely expasied relics

'| KIIOW DU One --1|‘.|_'r Rrea Oof occurrence
of similar spheres in ash deposits. This is nea
Los Alamos, New Mexico, where my collepguae
2. A Bailev and T have found aboul six sites

within an area of 500 sguare miles. The lorp
pal stone bad)l theére measured only twao feet
Cinmeter

in fiameter Irom two T more than 11 feet

e _i-_|'|-l:|:| _-_rli'll rics whkch raniee

ity e unigque 1 the woric

w00 came Lhe solubion ol the mvstery ol Lhi

mcaturbed nsh matrix which, althoueh con rreal stone balls that perch, conl and aloof

colidated. was softer than the stone ball. But  on the Sieren de Ameca—3a0 million vears
from maost spheres the matnx had eroded  removed from their flery orngin
MEW VOLUME OF RESEARCH REPORTS NOW AVALLARBLI

!III_ :""1-.|||II:'|.'.. |.|'|l-_!'_=_| e SOCHYYY aanmolned bl ek ron il Lhe saeamni alume of K arin K (R FT

L aponsored by your Societys in

rl‘ 1= 2 S-igie ||III|- Ciari s~ A i'-l, METdnl= ikl 39 =UCRE0LINC [eras s
1964, thelr sublects mAnging from oceanoomaphic research to 4 Himalavan

i Japan to the Califorma condor, trom a Vikinar sit

shurpmg in the CGoll of Mexico In most coses the
amonig those reporting are such outhorit
John and Frank Uratghead, Jacgue
Reports for

mabianal CGemarraphs Sooety, Washington, [ C

W EOUnTE are Wwetben, By L
ms Matthew W Stirling,
Y ves Lousteaun, nni
5% andl the curkier ane Tor 1903, may be obibained [or =3 each, pastag

e predition. from e Adiu
n Ssowioundlpmd to the migrations of the pank
wotentats themselvies, il
Wien, Getgriee F. B
volume of Kevearcd
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Liowns S B Lepkey, Thi
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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
manual zoom.

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

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

the sports-type finder lets vou 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 f/1.8
power zoom lens is waiting

for you for less than $200.

See your Kodak dealer.

Price subject to change without mtice.

Kodak Instamatic M9
movie Camera.




Don't just listen o
the salesman.

Listen to the piano.

Listen to the tone. Its strength.
Its subtlety. Try a gentle étude.
Some Rachmaninof! 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 uni
versities and conservatories across
the country, That's why a Yamaha
s the afficial prano at the Newport
Jazz Festwal,

That's how Yamaha got o be the
largest piano manufacturer in

the world. & "AHAHA
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Onty 10¢

This Fabulous High-Value Coliection, Catalog

Priced at $E_ED

only 10g¢! Remarkatie and

Yaluablea Colieclinn of A2 ditferest ganning Eaitial posi-
' ze IJ-m-:': gome over 50 ‘years old! Inclides gcarce
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When you
have a hearing loss,
Zenith tries to give ears
a second chance.

C

This ultra-tiny Zenith Hearing Adcd
fits right in the car. 1{ your
lires v only amjbd one it could
be all you need.

Your hearing loss is personal. Different
irom anyone ¢lse's. Mavbe it's the high sounds
you re missing. Mavhe 1t°s the lows, Whichever
it may be, il your oz can be helped by a hear-
g aid, there's a beéeautiful chance a Zenith
Hearing Aid will be a “second ehanee™ for yvou

Zenith wants vou to hear again, as
naturally as possible. That's why we make so
many different tvpes of hearing aids. 18 dif-
ferent models, Fifteen of these may 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 s care-
fully trained Lo help you choase that one
Zenith Hearing Ald. More than that, be can

Ehianuwlaciurer s wi ggrmied retanl pree

Lentth Hoslio Corp . (6507 W

sillfully adjust its performance to your par-
Licular neecds

You can buy a Zemith Hearng Aid for
n= little as $75" and be assured of Zenith
quahty. some of the more miniatunzed, incon-
spicucts moclels, however, cost about $300+
All are covered by Zenith's exclusive 10-Day
Money-Back Guarantee. T, within ten days
of purchase, you don't feel the best is good
enough, return it to vour Zenith dealer and
vour money will be refunded.

Vit your nearby Zenith Hesdring Add
dedler. He's listed in the Yellow Pages. He'll
be happy to work with you to help vou choose
the Zenith Heanng Awd that's best for vou.

o d

Hearing Aids

1 he gualily foes in before [he mame goes on

Lefandd Ave, Cligmgoe. Nlinos (0805



CH'LDR N LOVE COLURE

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

Here is vour child’s own magazine —with full-color photos and lively stories
rom all over the world, Written especially for him, it will make the post-
man’s visit an exciing event!

[he 16-page Bulletin is priced below cost at only pennies per copy —a fine
investment m vour child’s future. 30 weekly issues durning the schoaol year,
Use the arder form below.

THE (L0 EXMLONER
Lilks 4 ipmvarsadmmmaglly ey [uillesii

WLl I RLINng =N |Ii|'

T NATIONAL GEOGRAPHIC SOCIETY » Dept. 60 « Washington, D, C. 2
Enclosed find $ _Send School Bulletins to:
| 1 Year $2. 3 Years §6 .
TR BT S

F T R
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to rough it:

The new six-place
Beechcraft Bonanza 36.

Goodbye and farewell 1o the old highway
satan! Mever again will yvou spend leisure
time filed behind a truck somewhere an
County )"

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

is the plop of a lure!l Qr the delightful din
of the kids having a good, wet time

Your vacations really count now, and

weekends are wide for the sporting lite
Camping, fishing, golfing, sailing, skin
diving, ssland hopping. The works!

1 eechcraft

Everything is easier and everywhere s
cioser when you have-a 6-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 you 7 different
Bonanza moddels. Look for his red, white

and blug sign ol Beadhorafl quality
sales and service. Or write Beech
Agrcraft Corp., Marketing Services,
721 E. Central, Wichita,
Kansas 672N

Then answer that
call of the wild!




We're watching your weight with
the Special K Breakfast.

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

A good breakfast is an
essential part of any weight-
control program. Get back
into things with Kellogg's®
=pecial K" Breakfast,
Delicious!

THESPECIALK
BREAKFAST i
4 0¥, tomato
{Or arange} juice

11 cups (] 0%,
Special K

| Leaspion SUEAT
4 ox. skim milk
blnck coffee or tes

less than 240
calorms

1A Ay Mellpgr Compamy  § RaSogg Company



