~ VOL. 153, NO. 3 —_— -

e AL =

SEE "THE LIVING SANDS OF NAMIE™ MUONDAY MARCH 6 UON FBS TV



the wizard spun, are & man's eves as

keen as an owl's, hisreach as high as a
mountaintop, his speed faster than the wind.
Yot recently 1 had a reminder-of how modern
technology has made such wizardry come
true. The American Association for the Ad-
vancement of Science (taking for its theme
“Science and Technology: New Tools, New
Dimensions”) invited NATIONAL GFOGRAPH-
IC to present a program to its annual meeting,
hield this February m Washington, D C.
While prepanng for that program, I realized
the full extent of the GEOGRAPHIC's debt to
sctentists and the images of science—and how
those images have so drastically reshaped our
knowledge,

Ower the vears we have done our best to
transiate the often arcane discoveries of
modern science into readily unclerstandable
text and illustrations. We find that scientists
are pleazed with this process of making their
work known and meaningful to millions of
interested laymen.

The pictures that appear In our pages,
made from visible light and radio, infrared,
ultravialet, X rays, and gamma rays, have
enabled us in the comfort of our own homes
actually to see the swirl of galaxies az thev
travel in space, 1o gaze on a living cell, to
map the minerals of the moon, to see nature
as o butterfly sees it, to peer at places in the
dark oceans where continental plates diverge,
to follow the whirling tracks of particles so
small thev can stll not be seen.

We have looked closely at the hominid
bones found in the soils of Africa by Richard
E. Leakey and Donald C. Johanson, and at
the stunning artworks surrounding a Chinese
noblewoman and an Expvptian pharach who
s¢em (o have drifted from another world.

What have we learned from science's
kaleidoscope of images? We have a far better
idea of our place in the universe, and of the
basic mechanisms that create species on this
planet. We know a good deal more about the
historv of the earth, through its ceaseless
changes over egns.

But still, at the end, this gallery of shapes
and colors leaves one not only with a sense
of wonder but also with an increasing sense of
myvstery. How will the pictures of An, 2000
be taken, and what will they be of?
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The Change in Spain 297

Visirors stifl find castles, castanels, wine,
and sun-filled skies, bur the Spaniardy are
struggling toward an even headier reality—
democracy. Peter T, White and David Alon
Harvey report on the post-France era.

Ladakh—The Last

Shangn-la 332

Time-hallowed faith and pageantry order

life in a fofiy Himalavan realm, Story and
phitographs by Thomas J. Abercrombie,

Wondrous Eyes of Science 3fo

Whether probing the atom, mapping far-off
galuxies, or exploring the brafn, the camera
ard opfrer modern means of Image making
reveal the unkpown, Rick Gore and James
P. Bluair survey an incredible rechnology.

The Four-eved Fish

Sees All 300
Budlt-in bifocals give this tropical surface
ywimmer the abidity to see clearly in air gnd

water simultaneously, A picture story by
bivlogise Paul A. Zahl.

Easygoing, Hardworking
Arkansas io06

Hustle and imagination break the backwoods
wtereotype of an increasingly productive siate.
Bur Bovd Gibbons and Matt Bradley still find
lots of dawn-kome hospitality.

The Thousand-mile Glide 431

Riding mountain winds, a veteran saillplaner
soars nonstop from Pennsylvarda to Tennessee
and homie again the same day. Karl Striedieck
rells af his world-record flight; photographs

by Chis Imboden.
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land, @ rurguoise-covered peyrak crowns
d Young wontan in mountain-girt Ladakh.
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A first step: Tenderly, a
penitent enconrages his
som o8 the youngster
prepares for his initial
procession with a
religions brotherhood
during Holv Week in
Valladolid. Yet as such
traditional Easter
pageants marched across
Spain last year, the
miinds of ks citisens were
fixed on a revolutionary
evend just weeks away—
free elections, the firs
in four decades.

As the dictatorship of
Creneralissimo Francisco
Franco fades tn the
wake of his death in
1975, a long-polarizsed
nation once ggain sirives
for democracy with
stability, as it often has
during the past 165
years. The hurdles ave
formidable—2dbitter
memories of a brutal
CIvLH war, demands from
oubiving vegions for
autonomy, an unceriain
economy—bul from many
voices 1w the passionale
debate, cautions
optimism echoes.

“It’s an explosion,
a renaissance,
a changed country. ..’

<&
By PETER T. WHITE

PONEITIS ECNTOREA L BTEarE

?

Photographs by
DAVID ALAN HARVEY

OLY WEEK IN SPAIN, In dozens of towns and
villages, hundreds of images of Christ and the
Virgin will be carried in procession—attended
by tens of thousands of colorfully cloaked and
hooded figures, gnzed at by millions. It's a col-
lective spectacle unparalleied in Europe.

I have come to witness that, and to bask in the soft spring
of this land of wine and olives, of glorious castles and beach-
es. Remarkable, that a country of 35 million inhabitants can
attract an equal number of foreign visitors a year; that an
area not quite as large as France has as much scenic vanety
as the 48 contiguous United States. And that alongside
castellano—meaning the Castilian, or Spanish, language—
three other languages still are spoken on Spain’s geographi-
cil and cultural periphery. I hope to sample all that too, but
right away | can see that I'm in for even more.

Fateful changes are shaking the Spanish State. Francisco
Franco, who for decades ruled as "leader by the grace of
(God,” died not long ago, and the National Movement, the
sole political organization he permitted, has just been
abolished. Free parlinmentary elections are to be held with-
in three months, in June 1977—the first 1n 41 vears.

Already 125 parties have been legalized, graffiti are
sprouting, demonstrations multiply. In the capital of Ma-
drid, & colonel's lady asks me what the world is coming to,
women marching for legalization of divorce? A student is
glad he no longer needs a certificate of good conduct to get a
driver's license¢. “It's an explosion, a renaissance, a changed
country,” an editor tells me, “estupendo, astonishing.”






festifves to the reconguest that ended Islamie rule in 1492,



sSpain's swift transition from one-man rule
toward democracy seems to astonish every-
opne, Will thos change go all the wave And
will it produce stabilitv, with relatively few
losing their lives and none their property?
That would be without parallel in Spanish
history, if not in the history of the world

&~ PALM SUNDAY in loledo, the car-
dinal primate of Spain declares that
faith is still the greatest need. He says

the greatest danger is the Devil

Monday in the provincial capital of Val
ladolid, a voung man in green cloak and
white gloves adjusts his two-foot-high black
hood, emblems of the brotherhood of Cur
Lady of the True Cross. It dates from 1498
Whv is he hered “Because 1 feel 0.,

Valladolid i= noted for its museum of
polvchrome saints: fine carvings amazingl
painted, ultra-lifelike. Look into St Paul's
motuth, vou'll see discolored teeth and a tex-
tured tongue; crystal over his eves makes
them shine. Teenagers pause beiore a mar-
tyred Christ by Gregorio Fermandez. A girl
gasps, “Pobre! Poor fellow!” Spaniards {eel
familiar with their God. It's from the heart

ke the fervor of the Counter-Reformation
that burst from 16th-century Spain

Al dusk on Holy Tuesday in the provincial
capital of Cuenca, trumpets and drums pre-
cede foats slowly swaving uphill, carrving
spints and Aowers and candles. The wetght of
the floats 15 distributed among dozens of
hooded carmiers—about a hundred pounds
per man; each pavs for the privilege. The
brotherhoods” cloaks are violet or white,
their hoods green or garnet or gold. Cnlookers
crowd  streets, windows, and balconies,
quietly. Some following the floats wear un
pointed hoods; one, apparently a woman,
carries a babv in a red snowsuit. She walks
baretoot on the cobblestones.

These are all cities of the Meseta, the most-
lv arid tablelands of central Spain. At iis

Glory by the chestful glitters at o
Madyid ceremony. Between the gloves
of a vice admirgl shines the Cross of
Naval Menit, First Class. Spain’s
armed forces, traditionally puavaniors
af stability, view any redistribution
of power with wary eves.

Al K}

center sprawls Madrid (map, pages 302-303),
with four million inhabitants; one million
are away on Holy Week vacations.

From Cuenca 1 dnve toward the Mediter-
ranean—saoutheast to Henmidorm, the beach
favored by many from Madnd (page 304)
After Vilianueva de Ia Jara, famous for mush-
rooms, and Tarazona de la Mancha, prolific
in wine and sheep cheese (“best when aged in
olive oil"™), 1 descend to Albacete, famous for
cutleryv. Here begin the extra-fertile lands
called Amerias, intensely imgated tor frut

Vational Geographic, March 978



small towns cluster beneath big castles—
Chinchilla, Villena, »dx. Villena also boasts
big factories for shoes. Many go to Amerca
Benidorm, twenty vears ago a fishing ham-
let with one peliceman on a donkey, has 150
Dig hotels and 40,000 apartments. Its Holy
wWednesday procession features a school band
with majorettes in minigkirts. The brothe
hootd dates only from 1969 andd its Chrnst
moves on rubber tires, This is the Costa

Blanca, the White Coast. Fron

beaches stretch north

here popular

t the French border:

ftfal |I“!r_'5:'|_|'lf AT

Y faerin

up there it's the Costa Brava, t

e W ild Coast
hundred discotheques in Bem
choose

AMong o
“Furope's lareest.” a flving
saucer in concrete. “Room for 2.700." adds
the manager, “mostly foreigners.” A bus dis-

gorges a4 plapeload that left London three

dorm |

hours ago. In boutiques I see signs in German
French, English, as well as in Spanish: Leder,

Ly, Leather, Cuero

CHien Soamsh is last

out nobody seems tomind. The monevthe for-
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The pageantry of Holy Week unrolling
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Spain

I_‘r‘.I.'L:IH‘i" MVIDES the
""'-pﬂnlsh State Into
many regons, each
fercely incdividualistic., Ancient
kingdoms and rejgons Kept their
privileges even under the 1oth-century
Habsburg monarchs. Then came the
Bourbons in | 700; from the plateau of Cas.
tile authority reachod to the outlands. Today
Spain's regions: still resent control by Ma-
drd. Demands for autonomy ring loudest in
three non-LCastifian tongues: Catalan
Catalonia
Violencia,

and the

g ¥ -'.'_:ta
i %‘\_} Raleanc
= = Islands;
Euskarn
among Basques,
who spill over into
bt Matvarre, and Gallegs in
. oy Galicia. The lanpuages were
Majorcs) R suppressed by Francisoco Franco,
who came to power in 1939 after a three-

vear ‘civil war that saw his conservative
Nationalists, backed by Hitler and Musso-
lini, defeat a liberal Republican government
mded by Stalin

In an emotional ceremony last October,
n form of Catnloninn self-rule abolished
I8 VOAMS agD WHS
restored.  In  the
Basque Provinces
continuing violence
leads some to fear
the birth of n Span-
1sh Ulster

AREA: 194 807 sguare miles, including the Cangry
Islands-and several North African enclaoves. Spin-
ish Sahar was ceded to Morocco and Maurtania
m 1975, POPULATION: 35,300,000 RELICGIOMN:
Roman Cathelic, Bcoxosry: Olives, grapes,
wheat, citrus fruits, wine making. shipbuoilding,
cork, minerabs, Ashing, tourism. An industsaliza-
ton drive began about 1940 but peaked in 1974,
unemplovment rate. about § percent CITIES:
Madrid, capital {pop. 4.471,063F Barcelomn (pop.
4,443,124} Valencia (pop. 1,923,942, CLIMATE:
Wet, cool north; cold winters and bot, drv sum-
mers in central platead; mikd glong the Mediter-
FAnCAnD coOasLt

/ ALGERIA w
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across Spain now takes me, by chartered
plane, to the far northeastern interior. Flying
over almost constantly mountainous ter-
rain, I glimpse landmarks of great preoccupa-
tions past and present. Lonely castles attest
to waves of Christian reconquest from Islam,
pushing south. This crusade—begun early in
the eighth century, and lasting, off and on, for
more than 750 wvears—removed Moorish
rule from Spain for good.

Towns appear huddied, as if for defense;
the rivers look punyv. Bul man-made lakes
are plentiful, some small, some huge. Modern
Spain has built the most extensive system of
dams and rrgation conduits in Europe:

(population 1,200) two penitents redden

their bare backs with rhythmic strokes
from bundles of rope. It's a traditional act of
faith. Thev lurch along streets lined with
camera-pointing visitors, in an atmosphere of
carnival That ought to disappear, the priest
tells me. But many villagers do not agree—
it's good business, after all

I flv on, south, over more sierras and reser-
voirs; across the rivers Duero, Tajo, and Gua-
diana, to land along the silty Guadalquivir in
time for the last of the five Holy Saturday
processions held in Seville.

The image of Our Lady of Solitude, with a
brand-new gold crown, moves amid five-foot
candles and scores of penitents carrving heavy
crosses. Intermittently she stops, while a girl
or an old man sings a sasfa, an impassioned
solp In praise of her.

Dead-tired inmvyrented car, a little Spanish-
made Seat (pronounced sav-ot), 1 unwittingly

l""u AN VICENTE DE LA SONSIERRA

El boom rocks Bemidorm. Turistas by
the jetioad from London, Paris, and
Frankfurt join holidaving Spaniards
seeking “perfoct Mediterranean blues”
of sea and sky. A fishing village
freenty years ago, Benidorm now calls
itsell the capital of the Costa Blanca,;
it boasts 150 mazor hotels. A Pied
Piper (right) touts one af the city's
nundred discotheques. Al the heighi
af the tourist flood in 1973 aboul

35 pullion rained into Spain—one
for every Spaniard—and spent an
equrvalent of three billion dollars.

g0 the wrong way on a one-way street. 1 am
stopped by an impassioned traffic cop of
Seville: *This is an international sign, it's the
same In Peking as in Seville! Even Qur Lord
Jesus Christ riding a donkey in Jerusalem
wonld respect a sipn like thisl”

Alas, the Spaniard is a man of many words.
My voung friend Juanga, who accompanies
me as an interpreter, warned me from the
start: “In Spain vou cannot be brief, it isn't
polite, vou must embroider. After all, we are
human beings, individuals, not machines. .. ."
Thank God tomorrow is Resurrection Sunday,
and this poor penitent can sleep.

But no, a lot of Seats are out early, honking
From their windows thrust clenched fists and
red flags with vellow hammers and sickles.
The Communist Partyv suddenly is legal again,
after 38 wvears. It's ume for a backward
glimpse into the passionate politics of Spain.

Two hours from bustling Seville, in the
3,000-vear-old harbor city of Cadie, | stand in
the Church of 5t. Philip Neri, where men now
put Christ back on the cross for another vear.




From thiz elegant marble floor, 165 vears ago,
a Cortes, or parliament, proclaimed & liberal
constitution, calling for freedom and demaoc-
racy for Spain.

It never really took effect and woas for-
mally suppressed two yvears later. Nine times
since then has democracy been resurrected
and buried again—aoften violently, with an
aftermath of firing squads, imprisonment, and
exile. Ever since the Cortes of Ciadiz there has
been a hardening of a long-existing division
into two Spains: one lberal and innovative,
the other conservative and traditionalist; each
idealistically hostile to the other, uninclined
L0 COMpPromise,

A poet has written: “Little Spamard com-
ing into the world, may God keep vou, one of
the two Spains will turn your heart to ice.”

15 A JOY to drive eastward in Andalusia,
past vinevards growmg grapes for sherry
and meadows raising fighting bulls,

through hill towns where every house is
getting its spring whitewashing,

I give a fift to a young man in blue jeans.
He's a soldier, and on weekends he hitchhikes
from far away with his little bundle of clothes
and red-handled bullbghter’s swaord. He hopes
for & chance to learn on one of the farms—
lucky bullfizhters become millionaires.

I stopin cafés for politely embroidered con-
versation. How gracious everyvone is o a
stranger! One convivial evening & wasp-
waisted girl from Seville picks up a guitar and
sings: “1 spoke with God, I told Him T love
vou. He told me to forget vou. I answered Him,
impossible.” [t's a fandango, she savs, “Few
wards but strong feelings, from the heart”

50 one dizputes with God ? “Yes, love comes
first.” She's engaged, she tells me later, but
doesn™t know when shell marry, “We have
love but not enough money. One must think
of the future.”

Next morning, on a narrow hill road where
men are blasting to make it wider, 1 come
around a bend and halt before an evocative
panorama. Far on my right, & great square
rock—~Gibraltar. “We call it la espinita, the
little thorn,” savs Juanga. “The British wok it
from usin | 704." Straight ahead is the Medi-
terranean. Far in the haze is Africa

The last chunk of Spanish Empire, the
Spanish Sahara, was given up in 1976, but a
few enclaves remain on the Moroccan coast

306

That African peak above the haze is Monte
Hacho, Juanga savs. From there, in the sum-
merof 1936, General Franco watched the em-
barkation of his Moorish troops—a crucial
opening move in Spain's most recent civil
war; after three years it ended in triumph for
traditionalist Spain. Franco ruled as genera-
hsstmo and  leader untl he died at 32 in
~ovember 1973,

“To us that's not just a piece of our history,
like what Hannibal did here or Napoleon
there, This cvil war is verv close to us, and
that i= one of our big problems. We have not
overcome those leelings.”

Many have told me so, from both sides.
Teenagers too, They know what happened to
grundfather and to Uncle Jose. ...

Of hundreds of thousands killed, most were
victims of massacre behind the lines; land-
lords, officers, priests—"Fascists ™ Socialists,
Communists, anarchist=—"Reds."

Mus=s executions continued for vears after
the end of the war. Many of those picturesgue
casties were full of political prisoners. Now
newspapers and magazines rehash the civil
war almost daily.

Could it happen again? “That is the ter-
rible question,” a middle-aged publisher said
to me in Madrid. “Spain hasn't stood still in
the past forty vears, but there still are two
radically different conceptions about what
the country should be”

We sat talking in a café favored by people
of the left. He added that any moment young
men of the extreme right might barge in and
order everyvone to stand and sing hymns of
the Franco davs. Should someone refuse,
thev'll beat him.

AFPPILY, tourists needn't worry about
any of that Down along the white-

washed Costa del Sol, or Sun Coast,
in Puerto Bamis near Marbella, visitors from
southern California and Florida say it's just
like home—the vachts, the sky, the pizzeria
A New Yorker says, look how clean, no gar-
bage! A real-estate salesman exults over 330
sunny days a vear, great golf, exclusivity. One
bedroom with sea view, $45,000—villas up to
$£1,000,000; but burry, prices are rising.

In Milaga I pause to admire the carnations
for sale on the main boulevard—pink, vellow,
orange—before turmng my car toward the
sierra Nevada, where there's skiing half the

National Geographic, March 1978



vear just a two-hour drive from the sub-
tropical Mediterranean.

At Capileira, at 5,000 feet the second high-
est village in Spain, & van with a loudspeak-
er proclaims: 1 am the chick seller; 1 also
have American turkevs, the bigwest turkeys
in the world. . . " Capileira ladies buy briskly.

I learn that people here may be poorly
dressed but have-a lot of money in the bank.
All from wheat and beans on these steep
slopes? No, they also have 20,000 sheep. And
there's a real-estate ofhice: A Norwegian came
in 1972; now 170 Scandinavians and Ger-
muans own land here; hotels aré planned and
ski lifis. A discotheque opens this summer.

Cn the other side of the Sierra Nevada, in
Granada, the director of the Athambra, that
romantic Moorish fortress with pleasure gar-
dens and pools, 15 happy about the big new
parking lot. I rest in the shade, amid birds and
splashing fountains—it's a Muslim idea of
paradise. And all these good-looking damsels
walking by,

I hear music as crowds push inte an amphi-
theater on the Alhambra grounds. Young trou-
badours in 16th-century-style knee breeches
play guitars and mandoelins and sing, roman-
tically, satirically, exuberantly. Those dam-
sels applaud madly

It's a pet-together of extremely elimible
bachelors, the fenas, or university singing so-
cieties, from Murcia, Valencia, and Asturias,
from Extremadura and the Canary Islands,
from most of the many regions of Spain. To
join, a student must be musical and give pri-
ority to having fun. Then won't ong’s studies
take a little longer? Claro, but parents usually
understand.

That night the Alhambra is gloriously hit
A ftuno and a g@rl slowly walk away, his black
cloak enveloping both

EXT MORNING [ stand in the Roval
Chapel before a gilded wrought-iron
screen and the tomb of Ferdingnd of

Aragon and Isabella of Castile, the roval cou-
ple called the Catholic Monarchs.

They took Granada in 1492 and thus com-
pleted the reconguest from the Moors. They
also gave decisive impetus to the long process
of elevating a central power—in effect the
crown of Castile—above the other kingdoms
and regions on the peninsula (The single ex-
ception s Portugal) Castilian increéasingly

Spain: I's a Changed Country

became the dominant language and Madnd,
in due course, the center of the first modern
bureancracy. To this day domination from
Madrid meets widespread resentment.

Qutside the chapel I see a slogan spraved
on a wall: Andalusia wants autonomy! Simi-
lar feelings churn in every corner of Spain,
prompted by pronounced cultural differences.

It's not only that Catalonia, Galicia, and
the Basque region still nurture different lan-
guages. *Cross another mountain,” I've been
told, “and vou're in another country.”

Indeed, a leading newspaper talks of 15
Spains, a nation of nations, a people of peo-
ples. Long-smoldering problems of regonal-
ism are heating up.

plains. Under the 16th- and 17th-

century Habsburg monarchs, former
kingdoms kept their laws and privileges. The
notion of one big centrally run Spanish state
was brought from France by the 18th-century
Bourbon kings and glorified by 19th-century
ideologues and 20th-century generals. To his
dyving day, Franco—himself a Galician, but
imhued with the spirit of centralism—extolled
the grand enterprise of building one Spain,
united and great Quite a few Spaniards re-
main faithful to this ideal

“And so for 200 vears centralism has sought
to suppress the mdividuality of the regions.
Hut the ways of the Catalans or Galicians or
Andalusians or Basques are still guite differ-
ent from those of Castile. .. ."

I hear a lot about Castilian attributes. Cas-
tihans love to talk about them.

A restaurateur in Segovia noted for espe-
citally tender suckling pigs—he roasts about
ten thousand a vear, plus mountains of baby
lamb—=zays Castilian food is hard to digest
“But we are a hard people, conditioned by our
hard climate, very cold and very hot™

A Madrd executive descended from 16
generations of dukes tells me: “We have some
virtues and some big faulis We are very
idealistic, and =0 we tend to po to extremes.
But we also are very individualistic—we all
want to be first, and when we can't be, we
criticize fiercely. We are loyal to family and
friends. We have orgullo,” That means pride,
also  stubbornness, sometimes arrogance
“And we are very hard with our enemies.
Dialogue iz difficult”

BACE IN MADREID a sociologist ex-
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I azk a journalist to characterize some non-
Castilians.

“Catalans,” he savs, “are sentimental, prag-
matic, good traders. Open to discussion and
compromise.” Basques: A very cloze society,
mflexible, pood at sports. Hard workers. 1 hey
feel they're an ancient super-race.” Andalu-
sians? “Exuberant, clever with words, philo-
sophical. Good at getting the most with the
least strain” And what of Gallegos, the
peaple of Galicia? “Nostalgia-prone, soft.
spoken, don't like to commit themselves
Good politicians,”

He savs these are all stereotypes, of course,
but there's truth in them. “If vou want to meet
some really curious people, go southeast. .. ."
No, I'm off to the Bay of Biscay, to the land
of those inflexible Basques.

N BILBAO after midnight, in the drizzle
the Basgues call sirfmiri, teenagers dance
in the street to the tunes of a fxisiu, a little

Basque flute. Plaving 1t in public could have
led to arrest only a few months ago, they say.
Never has it been plaved as much as now

A voung artist tells me that for vears the
Basqgue language was suppressed too. Many
city people in their 20's and 30's can't speak
it, but they're learning, and their parents are
pleased. “Among kids, if vou dont speak
enskara you're out.”

I take the superhighway east—past high-
tension lines and factories, along rain-washed
hillsides with sturdy cattle and farmhouses
built of stone from the Cantabrian cordillera
—to San Sebastian, the pearl of the Canta-
brian coast, a traditional summer resort.




Waves crash against pme-topped rocks
guarding curved beaches. A statue honors
Juan Sebastian Elcano, the first navigator o
sail around the globe. He went with Magellan
in 1519 and pressed on after Magellan was
killed in the Philippmes. Many Basques
served as navigators for Spain's traffic with
the New World

san Sebastian is a hotbed of fastidious eat-
ing, most intensively pursued by gastronomic
societies 1n the old quarter (page 315). barly
in the evening members go to dozens of club-
houses and cook for themselves or for a table
of men. "“We also sing a lob." says the secretary
of the Gaztelubide Societv. "We come from
different circumstances, but when we pass the
door we are equal” Women may enter on
speciad evenings twice a vear

Burdened with beauty, a farmer
and his donkey in Zamora Province
hanl fowering nabiza, bwrnip plants,
to feed his caltle or to be pressed

for vegetable oil. Only 40 pevcent af
Spatr's soil 15 arable, much of il
nurturing olive proves, vinevards, and
orchards. An tmpressive trrigation
syvitem helps, bul it helps a dwindling
labor foree. A minilion fewer Spaniards
worked in forming in 1072 than

in 1962, Many a son heads for a city
factory rather than retrace his

falier's uphirll strigeie.
: . ‘B 300




With primecval thunder, a torrent leaps from a rocky cleft in the




Vountatns

Picos de Evwropa in northern SpMIin & Cantabrian



Around a gas stove | see men intently stir-
ring, smelling, tasting. The secretary concocts
a sauce to go with cod and asparagus, “COnion
Wine. Parsley. Garlic. Very light! The main
thing is to know when to take it off the fre”

Outside there's riot in the narrow streets
Young demonstrators shout for autonomy
For amnesty for political prisoners! Against
police repression! Some clutch broken bricks
Lo Use 45 missiies.

Crack! 1 duck into 8 doorway, along with a
bov and two girls, Those are rubber bullets—
fired by riot squads of the paramilitary Policia
Armada, the grav-clad police commanded
from Madrid, on duty in all fifty provincial
raptals. Those fat black rubber balls can kill

lear-gas canisters also fiv by, one smalders
on the pavement outside our doorway. The
smoke feels like a knife stuck into my nose.
From an upstairs window, water splashes
down to douse the canmister. A grl says the
palice will be here at any moment, trun-
cheons fathng
I'm glad to be back in the clubhouse, An
d member bemoans the vounger generation
“All they know is to fight the police. But na-

tionalist feeling is strong in all age groups.”

FOCUS of this feeling is the little
wwn of Guernica, enshrining the
stump of an cak beneath which mon-
archs of Castile swore to respect the ancient
lawz of the Basques; among these were that
none shall be imprisoned without trial, or
threatened with torture. Those laws were
suppressed in 1876, But a seedling of that cak
has produced another tree, now tall and green
in the mist of spring
Forty vears ago this day, German airmen
fiving for Franco devastated the lown. Red-
white-green Hasque flags, newly permitted,
are fastened across balconies; 1 see flags with
a bit of black cloth or a black beret athxed to
the middle, marks of mourning. A picture ex-
hibit presenis hundreds of schoolchildren's

Rage rears untamed as stallions
battle for supréemacy during a roundup
af wila ponies in Galicia. Wranglers
test thetr machismo by throwing the
orses bare-handed. Manes are Lthen
trimemed and Lthe hair 3 sold Lo make
June pamntbrishes

-
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visions of t

oody day. Une—ijust one,
simed Yolanda—shows a dove with &n alive
hranch. At a crowded Mass the priest calls
this a day not of death but of life renewed
Leaving the Basque country, | puss the
town of Tolosn. ETA, a far-left organization
of Basque ultranntionalists, held up a bank
here two days ago and killed a sergeant of the
Guardin Civil. 1 hat's also parsmlitary police
centrally controlled, uniformed in green
with black patent-leather hats, patrolling the
smalier towns and rural areas
[he army general heading the Guardia
Civil has come from Madnrd for the sergeant's
funeral. “He died for law and order,” the gen-
eral tells me. “We must fight the terrorist
forces that menace all Western covilization.™
Sad faces peer from an apartment house for
Guardia Civil families. Across the balconies,
white bed sheets are fastened: in the middle
of each 1= a bit of black cloth.

L D

OR CHEERING UP, I can imagine no
more exhilarating place than Barcelo-
na, the metropolis of the Catalans—
especially the Ramblas, the long chain of
boulevards with a broad walkway in the
middle. Kiosks for newspapers and books,
stalls with flowers, fruit, nuts, and birds—
all undder plane trees rustling with Mediter
ranéan breezes while thousands stroll, jast
stand around, or lounge at café tables, drnnk
Ing, tatking, dreaming

Barcelona's exhibitions also sparkle. 1 see
frescoed saints and carved madonnas from
Romanesque and Gothic churches all the way
to the Pyrenees—a legacy of medieval glory
seaborne Catalans once conguered Sicily,
Sardinia, and Naples

An entire museum s devoted o the most
influential painter of this century, Pablo Pi
casss, who came from Malaga and went to
FParis but spent his vouth here. The annual
auto show unveils new models of the world-
renowned motorcyveles made in Barcelona b
Bultaco ({ollowing pages).

I wander throurh the Spanish Village, an
artificigl httle town with an arcaded main
square, tvpically Casti
mens of regional architecture, It's left over
from the International bExposition of 1929;
craftsmen plv tradittional trades—ainsshlow
g, pottery. Tourists love it. If only Spamsh
unity could be built as readily

Ian. s¢l among '-:I"I."-I l-

Spain: IF's a Changed Country

iExquisitol “The Nose™ knows. José
fenacio Domecq lives up to his mickname
a5 he tests sheevry in Jeres de la Frontera
(facing page). Jeres means “sherry,”
and thal often means Domecg, a top
producer of brandy as well. In San
Sebastian a Busgue gowrmet (below)
savors a seafood dish in one af the city's
many all-male gastronomic socielies,

Barcelona throbs with Catalan conscious-
ness, Censorship is off and publishing thrives,
in Catalan. A professor of philology describes
it as a bridge language between French and
Castilian, closer 1o Latin than either, with a
ereat literature and numerous dialects. In the
Balearic Islands it's mallorgui. Would he
say something in pure cofalg? “Certainly,
(Volem UEstatut! We Want Autonomy!” One
apes that slogan all over.

1o most of the Catalans 1 meet that doesn 't
mean Independence. Ny heart 15 m Cata
lonia,” a manufacturer says, "but my head is
in Spain.”

.
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A businessman adds, “We simply want to
be recognized as a people. When the Castil-
ians hear this, they call it separatist, but all
that most of us really want 1s some control
aver our own affairs.”

He'd gladly settle for a federal svstem, with
no more local power than each state enjovs in
the U S, “Why shouldn't we have something
to say about our roads and our fchoolss Ur
what industry we want here? Why can't they
understand that?"

Of the Ramblas 1 squeeze Into a jammed
exhibit of posters from the turbulent past
Catalan Republe, 1931] Catalan seli-govern-
ment, the Generalitat, 1932' From the year
1939 there's a hizg cnlm face of Franco, Some
of the slogans are just ke today's

Grandfather's toy—a rugged,
powwerful Bultaco motoreyele—
delights o prandson, ai Francisco
Bultd takes a spin thronugh his
vinevards (right). Many off-the-
rividd Dikers swedr Oy the
machines his company builds.
The bikes arve hand-assembled in
Barcelona (below), an tdustrial
magnel thal drawes workers by
the thousands from other
regions, especrally Andalusia
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RIVING SOUTH, 1 pass crowded
industrial suburbs and fashionable
beaches; a refinery and a cement plant

with its own little harbor. Much cement goes
to the U. 8. Then it’s more beaches of the sun-
ny Uosta Dorada, the Galded Coast

At the delta of the rniver Ebro, silt has built
up & marshy promontory. Marsh birds and
mosquitoes seem to love IL

Nzow it's the Costa del Azahar, the Coast of
the Orange Blossoms, with clusters of glassy
apariment towers. Then a refinery again, con-
struction cranes, dense traffic—1 have arrived
1 Valencia

But 1 still haven't left the Catalan language
area. The professor called Valencian a Cata-

lan dialect. Valencians sav it's a language




of their own. They had a form of self-
government too, until the early 1700,

On a seaside terrace [eal paelio valenciana,
hits of meat, seafood, and chicken mixed into
safiron rnice—oest when it's “relaxed,” not
sticky, each kernel distinct. 1 meet university
students distnibuting leafiets—thevre on
strike. Why should Madrid dictate

courses? 1s that democracy?

thiétr

20 to the brand-new Ford plant just
south of Valencia—built for 400 million
dollars to turn oul & thousand cars a day,
the new Ford Fiesta. Nobodv there but the
Guardia Civil. It's a lockout
W) cars a dayv should be enough
Back in Madrid, emplovees of the national

Workers say

airline demand a rpise of 118 percent, They're
offered 25 percent. Infiation in Spain i run-

ning at 30 percent a vear

“Clur economy 15 In sertous trouble,” a ship-
ping magnate tells me. “Some of the higgest
industries are nearly bankrupt.” A banker
zays invesiors are holding back because of
political uncertainty

Yet for a long time the economy was boom-
ing: Irue, I measured on & per capita basis-
eraoss national product divided by the nume-
ber of this country s still relatively
poor, ranking near the bottom in Europe with
Ireland, Crreece, and [taly. But in more glam-
orous indexes, Spain had done herself proud

penple

between 1960 and 1973, one of the highest eco-

normic growth rates in Western Lurope—uboy
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“There was Madrid, and I carry it like a photograph in the inside-pocket of my
mind,” wrote novelist Elliot Paul. A mormument to Miguel de Cervanles vises from







1670, fifth place i industrial output In world anstocrats’ mansions have given way (o of-
shipbuilding, fourth hee blocks. After the last Metro station it's
Now, amid worldwide economic slowdown, Univar and Coca-Cola, ITT and a kitchen-

Lhere's ess demand for spanish ships Spat- applance .".;._I.-l'_';. the Pegaso truck plant,
1=h workers who used to <end home much for and the air base at Torrejon de Ardoz, buil
eign currency from (rermany. Prance, and  to accommodate the United States Adr Force
switzerland are dnfting bhack L, &, andd, military and economic, helped start
the boom. 1 pass more factories amid open

L AT E BHOUIN i DAL 15 linked to felds, Then the town of Alcala de Henares.

_ ing high-
1= | can see as 1 drve northeast from the rse apartment butldings. And more industnal

sizable changes on the central plateay, Cervantes birthplace, steadily add

middle of Madnd. On Castellana Avenue plants all the way to Guadalajara. 1That's




still no more than an hour from Madrid

Bevond that bustlinz core, much of the
Castilian couniryside—some 100,000 square
kilometers in the center of the Therian Penin-
sula, alwavs sparselv settled—has to & con-
siderable extent been emptied of people. This
1= an aren bigger than Hungary. It has been
called the Ibenan demopraphic desert

“The voung move away, alarmer tells me
240 kilometers on, where steep, eroded, red-
dish slopes recall the arid American WestL
Irration lets im grow [ruit and potatoes,

but hoeing is hard work. “Theyv'd much rather
g0 and work in factones.” Most of the jobs
are around Madrid or Barcelona or Bilbao

Many a village stands nearly emply, with
only an old couple or two in permanent resi-
dence. Such a place i=s Peroblasco, on & hill
along a little river. A painter has bought a
house here, but he 1saway. At dusk a shepherd
orings his fleck down from a nearby moun-
n
arrive from Madrid, with four young couples
Une of the men, a geologst, has bought a

And because it's Saturday, three cars

The possibility of death hurtles past g
matador—a spectacle thal thrills
afictonados by the millions. I he natromnai
passion 5 beosted by favorites ke Alvaro
Domecqg (above), who preparves himself
spivitualiy for the ring. He fights on
superbly trained horses, a sivie Enown iy
Julrus Caesar's fime



house here too, and is bringing friends for
the weekend. He savs quite a few Madrid
peapie do the same, it's not expensive.

The big exodus has been a boon to wildlife,
I am told, but not for & buitre leonado, the
“hon-colored” or griffon vulture. It used to be
a rare village day when some mule or sheep
didn't drop dead, and people were glad to see
vultures then. They still are. But with so much
less carrion around, the vulture population
dwindled. And so0 the Bird-of-prey Refuge of
Montejo has been established, with vultures
as primary beneficiaries.

Thev eat all they can at a feeding ground
high on a cliff, glide off to their nests, and re-
gurgitate for their babies, A refuge guard says
a meat-packer sends carcasses thai do not
come up to standard but are free of disease.
Two years ago there were 250 vultures in
residence. Now there are 330,

We talk of silent villages T've seen nearby,
of tile roofs fallen in and adobe washing
away. His village is different, he savs. Thanks
to a dam finished in 1962, it has good irriga-
tinn and sugar beets, and very little emigra-
tion. S0 it's a good hife in Montejo de la Vega
de la Serrezuela? [Hombre! Yes!

He shows me his house, His oldest zon, who
works in the Michelin tire plant at Aranda de
Duero and also helps in the fields, has rebuilt
the inside. All is modern.

He takes me to his cave. He dug it with his
brothers on winter nights in the lean vears
after the civil war. Here their wine matures
after pressing in the cooperative

He savs they come oflen, in winter every
evening. Why watch TV and be bored? It's
much better here, talking and drinking with
friends, playving cards, “We taste many good
moments here.” Especially on Sundavs, with
chops or cutlets on charcoal

T THE ROYAL PALACE in Madnd,
plumed guards present arms, cavalry
sabers flash—foreign ambassadors

hand their crédentials to Juan Carlos 1, King
of Spain. He plavs a kev role in the Spanish
political drama (pages 328-9)

He speaks of a new stage in Spanish history
—of respecting social, economic, and in-
dividual rights, regional characteristics, and
the popular will, He savs all should participate
in the deciston-making process. He also is
determined to uphold traditional values and
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the unity of Spain. He 1s walking a tightrope.

How popular 15 Juan Carlos? Many tell me
that nobody 15 & monarchist in Spain today,
but without him there could be no peaceful
transition to democracy—the right and left
would be fighting by now. Even Santiago
Carrillo, the secretary-general of the Commu-
mist Party, approves of his moderating role

Yet quite a few don't like it at all. 1 hear bit-
ter talk in a bar favored by right-wingers.

“This king iz ruining all the work of the
Candillo”—of the Leader, meaning Franco.

“He's selling us out.”

The speakers feel doubly betrayved. Juan
Carlos—a grandson of the Bourbon Alfonso
XTI, who left in 1931—is king today because
Franco appointed him, Adolfo Sudrez, the
prime mimster picked by the king, used to be
secretary-general of the National Movement
Now Sudrez says on TV that he is for democ-
racy, that he approved legalizing Communists
because thev're Spanish too. .

Nostalgia for Franco wells up at meetings
of the Fuerza Nueva party (pages 324-5), in
speeches by its leader, Blas Pibar. He calls
Marxism satanic and democracy dirty; he
doesn'l care about elections: “What matters
is lovalty to July 18th!" That's the day Fran-
co's proclamation ignited the 1936 uprising.

Pardo Palace, wheré Franco lived and
worked. has been opened to the public. T see
pictures he painted, photographs of him with
trophy stags and trout, the altar in his bed-
room where he kept a reliquary with a hand
of St. Teresa of Avila A middle-ared lady
visitor commiserates with a guide.

“For forty vears we have been living well,”
she says, “but 1 fear for the future. These
voung people...." He savs he can't open his
mouth at home or his sons land on him very
hard. She savs, “We need a strong hand and a
lot of work, and the first that moves out of
line, crush him with a club.”

riphery, starting with the moist northern
region of Asturias and its Picos de Europa
—ijagued peaks that rival the grandeur of the
Rockies, a climbers' paradise (pages 310-11).
The snow is gone, the valleys are muddy.
People wear wooden clogs. They pour very
hard cider, great! But can one get to love goat
cheese with live worms in it? A village lady
noted for her cobrales tells me that in July,

' AM OFF on a final trip to the Iberian pe-

National Geagraphic, March 1978



and 1n August, flies lay eges on it as1t 1s made,
30 there will be worms. But now in early June
there are as vet no flies. Alas, the early cheese
eels no worms, and so 1'l]l never know

| follow the nver Seila rushing north to the
Atipntic through the porge of Los Bevos
Limestone rnses skv-high, stark and straight
After a gorgeous day of fishing for salmon,
what's more welcome than this sign at the lit-
tle bridge? Bar ¥ Camas—DBar and Beds

lurning westward along the shore, | passa
huge steelmaking complex at Aviles and fol-
low the curvv roads of the Costa Verde, the
CGreen Coast. It issteep and rocky, reminiscent
of Maine and OUremon. And then I'm in the
peninsula’s northwestern corner, on the Costa
de ln Muerte, the Coast of Death

Spatn: 1Yy a Changed Countr

“I found the guitar almost at a

standshill . . . and raised i to the loftiest
ievels af the music world,” wrote
Andrés Segovia. In his Madrid
apartment he fingers the instrument
that few classical musicians took
seviously until he began to make it sing
the stramns af Back and Spanish
compasers such as Manuel de Fallg.
The nation’s musical gifts to the
world also include piamist Alicia
de Lavrocha, soprano Victoria de los
Angeies, and the late cellist Pablo
Ciasals. In 1930 Casals left his homeland
to protest the Franco regime. He
returned only once



“Franco! Franco! Franco...!" His
memory ives at a rally of the ultra-
conservalive Fuerza Nueva parly; the
Natwonal Movement, the only political
grganizabion Franco permutled, has
been abolished. Last June Spanish

voters rerected the legacy of el Caudillo—

# s o 1 1 e s P 1 [P —————— | N
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than one percent of the vote. The

big winners: a centrist coalition led
hy Prime Minisier Adolfo Sudres, with
35 percent, and the Socializt Workers
Fariy, with 29 percent,

Freedom of expression explodes wilh

displavs that would have horrified
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Franco. Graffiti bloom in Madrid (left),
whtle cosmeltc Communism and the stviped
flag of Cotolomia color a Borcelona beach
party (right). A testamen! to France's
oppression surfoced a monlh after the
glections, when Protanio Montaivo
fabove, right) came out af hiding. In
thiz small basemen! apartment Montalvo,
former Socialist mavor of the loun of
Cercedilla, spent nearly every day of his
ife gfter Lhe Nalionalists iriumphed 1n
1930, His family kept his secret. 1 am

srprised that [ can sidll talk normally,”
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L ourist brochures don't call it thot, but the
hshermen know the name well. Many boats
have sunk here, from the Cape of Bt Adrian
to Lape Finisterre. A lighthouse Keeper savs
it's the for and the wind, the huge waves and
the rocks just under theé surface. Sunbathers
cluster on gentle beaches farther south

I note a construction boomlet at Camarmas;
the men have been awayv, making good
money on oil rigs in the North Sea. But on the
whole, Galicia =tll is one of the poorest re-
gions, with a traditionally high emigration
rate. Inland, at Santiago de Compostela, the
old mlgrimage center and university town, |

ask about the spray-painting on the wall. Ga-

for Free Galiclia

licia Ceibe? That's pals g

In deepest Galicia, in the vallevs of the Si-
erra del Caurel, I meet sturdy characters ol
another tme. A woman walks on a mounbdn
path, twisting bbers onto a smndle as she
eoes. The result, eventually, will be wonderful
eocks. A man who puts me up for the night

walks nine hours EVIeT pther dav, up nnil

down steep mountainsides, delivering mail to
scattered hamiels; be just mage nimsell a
new wooden phow

In the morning another man is out looking
for a sheep named Morita. He worries that s
woll might have gotten her. Not long ago A
wolf grabbed one of his sheep, but he held on
at the other end unti]l the wolf let go. “All he

oot was a mouthful of wioal”




OR FUN aned romantic reflection, the
nighpoint of my final excursion 15 the
arid, underpopulated region on the
¥leseta borderning on Portugdl: Extremadura,
the “land bevond the river Lhero” Hence

came great explorers and conquistadors,

Castilian rools run deep in Toledo,
the ."'nljl'l-.l.ln'.- i B penital .I“."-'-'="=,I" 1l ¢stab-

lished Madvid as the captial in 15671, 4
Jew vears later B Greco fell m love
wirth foledo and mmmortalized 1 ow
canvas. Fhe Infantry Academy cvowns

the river Tajo's bank, at right, while

Cortés and Pizarro, Balboa and Orellana,
Pedro de Alvarado and Hermando de Soto
And now it's hesta 1n Plasencia!

The shops are closed for davs. nobody
works, one drinks a Jot and sleeps litile
Ihere's King Kong at the movies, there's a
sext show.” lomorrow—Alvare Domecq
(page 321), the hulthghter on horsebhack! Egr it g bt i g NS g i
| _'.L“,| then. Chravaz b 'I'J:'_:];l i |:-1'l|'-f'I‘| the st siiol fres ._-II|'$|_I||J.|J o .J;:‘n'..l JIT

b colonel refused to surrender.
cobblestones and wonder. That tower with : I

] i
tire famed Aiciasar vises al cenler. {here,
e V3G, @ Svalionaist colonel wilhstood

a hwe-monil siege by Kepublicans,




A soldier at mine, Don Felipe, Prince
of Asturiags, the king's son and hetr
apparent, joins the army in 4 cergmony
(right) in Madrid. Prowd onlookers
ghiciude Ring Juan Carios and (Queen
Safia, and Prime Minister Studres,
smeiling broadly over the prince's lefl
shoulder. The king, Franco's handpicked
successor, had his legitimacy confirmed
when his father, Don Juan de Borbon,
renounced his own right to the throne
King, prince, and the family dog, Mika,
share a guiet moment (above). Juan
Carlos, a stabilizing force in a time of
change, told photographer Harvey:

"I brudy want democracy, Oul some
Spaniards pust don't yrdersiand How
democracy works, They want to push
too far, too fast."”

National Geographic, March 1978







it= highest battlements intact, a ranty here-
abouts. The Catholic Monarchs lopped off
castle tops to let the nobles know who would
be master Owver there broods the mansion
bullt by Juan Cano Mocterumie His [ather,
a comrade-in-grms of Cortes, had marned an
Aztec princess, a daughter of the doomed
raler of Mexico

There is magic in old Caceres in the moon-
lght. Une feels a presence of that hard, proud
breed—aof Casttlion ideahsm and wall to rule
—ithat enabled Spain to assemble an empire
more vast than that of ancient Rome or
modern Britain. It lasted 300 vears

Cathedrals built wiath Caostilisn #eal still
dot the New World, and many a8 man in
Mexico City or Buenos Aires, no maiter
what his accent, will tell vou proudly that he
speaks castellano

N SUNDAY before the election, a thou-
<and meetings erupt across Spain. Cars
with loudspeakers, millions of posters
and leaflets, all proclam urgent messages
The {ar right savs, ¥ Fewer parties and more
work!" From the more moderate right: “Want
to keep vour country houser Vote Alianza
Popular!” Prime Minmister Suarez heads a 12-
patrty coalition calling itself Union de Centro
Democratico; it's for democracy
PSOE, the Socialist Workers Party, savs
soctalism Is Freedom! The Communists sav
Communiam Is Democracy! Anarchists put
up a big black A. They sav don’t vole
On election dav in Madrid, 1 see an old
woman befuddled by her 12 hallot papers
with 366 names. =he's heard »uarez 15n't bad
A young woman tells her; “No, Socialists are
best.” Old woman: “Well, vou're yvoung, yvou
must know, Who 13 &8 good Socialist#™
The prime minister’s coalition gets 35 per-
cent of the vote and 165 deputies; the Social-
1sts of PSOE are not far behind. Communists
get 20 seats, the right only 16. The king ad-
dresses the new Cortes that 15 to write 2 new
constitution, the tenth since 1808. The oid
Communmnist fArebrand Dolores  harruri—
called La Pasionaria. the passion flower, just
returned from extle and promptly elected
from Asturias—sits with men who with Fran-
¢ fought Reds as the incarmation of eval
“Democracy has begun,” declares the king.
“INow we must try to consolidate it We must
endeavor to eliminate forever the historical

14{}

causes of our confrontations, Tolerance is by
nd means in contradiction with strength of
conviction

There is widespread relief that the election
went so quietly. Now if anly the workers
would stop demanding big raises, if only the
wealthy would start paying taxes

Municipal elections will be next-—no long-
er will local ofhcials be appointed by the
Ministry of the Interior, The left is expected
to make sizable gains. Then could it be 1936
all over again?

Meanwhile demonstrations are still met
with tear gas amdl rubber bullets. Demon-
strators die, policemen are assassinated. 1 re-
member two men talking one ugly dayv. This
chaos must be stopped, said one. The other
said, “But it's the police who make the rniots.”

NVational Geographic, March 1974



And then thev got to the heart of the matter

“Look, if vou are forbidden to cross the
sireet, and you cross it, vou can't complain if
| beat yvou.”

“"Hombre, if 1 am sure | have the right to
cross, and vou beat me because | do, then
I'll beat you.

Certn generals are said to be 1tching to
step in—to restore order, to uphold wnity. The
government proposes to retire officers over
35, 'Would they go quietly?

A wise old industrinlist tells me Spain is
like a volcano. “It can be very beautdul and
calm, but when it erupts, evervthing 15 pos-
sible. Serenitv can be lost very easily.”

Will this volcano hold its temper? That's
still the big question—and the hope—in

Spain ]

Spain: Iy o Changed Country

Two Spains rvelax side by side as
Basques gather on a dock in Bermeo.
Qilder women clad in traditional black
stare ond 1o sed, Wrile @ Young coubie
caress thetr firstborn son. What kind
af future will he inherit?

Don (hiixote, Cervantes’ dauntiess
werrrior, recoynled an adventire in
which an enchanted knight had long
languished wunder a sorcerer's spell
“Fattence,” the Emight said, “and
shiffle the cards.”
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Ladak

Amid the rumpled mountain fastness
i Indin's most rémole district, the

withor's party labors acrass a 4,600

neter pass (15,000 reet), Here, m the
orbidding terrain of the Himalavas

. with rich endowments of fatl Iver 1
.ll.l:ll"'

B | |I!

ards, it registered 4,800 meters

-1he Last

INCE OQUITTING the vak-herders

camp at dayvbreak, our small caravan
nad plodded up the faint track along

ireacherous slopes of scree, &cross

e G R T WG gy e splashing glacial streams, and fAnalhy
i (M R | 1 1 1 i 1 i b LLE Rk
i ;

he last jagged ramparts to Achirik Pass
igh a minor watershed by Ladakhi

on msy



Shangni-la

pocket altimeter—-a few footsteps higher than
snowy Mont Blanc, the Alps' highest peak.
We halted in the whipping wind. struck
breathless bv the thin, cold air—and the pan-
orama! Far below, the cold gray Indus
raging from even loftier sources in nearby
Tibet—colled through the heartland of

Ladakh, a dun-colored moonscape encircled

ARTICLE AND PHOTOGRAPHS BY
THOMAS J. ABERCROMBIE

FOHNELN™s FOTCTONEAL ETRFET

by glistening peaks. In narrow vallevs watered
by melting glaciers shone occasional patches
of green, cases in & vast Himalavan desert

Though less exhausting than the climb,
the long descent proved more hazardous. On
a shippery ridge the donkev loaded with mi
cameras stumbled toward oblivion. Team
ster  Isering Stobdan, digging mn his heels,
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managed to drag it to a halt Farther down 1
had my own bruzh with disaster

“Rock falling:"”

It was Nawang Tongspon, my Ladakhi
friend and interpreter, on thé trnil abowve
me. I saw the dark speck, an accidentally dis-
lodged stone, growing larger and bounding
right for me. Suddenly, striking an outcrop, if
exploded into a fusillade. Leaping to dodige
the deadly fragments, I missed the narrow
path and found myself slipping toward the
cliff's edge. Clawing at the sharp rocks, 1
wrenched myself to a stop just in time,

I nursed my bruises at the hospitable hearth
in Sonam Paljor Ezangs' kitchen at Achink
village {pages 340-41), our first prolonged halt
on & ten-day trek through central Ladakh.
We sipped cupfuls of solfa, tea heavily fla-
vored with salt and yak butter, while Sonam
pressed me for news from the outside world
His children, who hid at first sight of the
strangers, peered shyly from outside the circle
of firelight 1 supposed from the genernl as-
tonishment in the village—some three days'
mirch from Luadakh's capital, Leh—that
few outsiders reach these remote precincis

“Indeed, vou are the first,” Sonam said,
“and we are honored.” Hiz wife nodded and
refilled our wooden cups.

“Uh, I hive visitéd Leh,” Sonam continued,
“and seen foreigners there, in the bazaar.
Soldiers especallv—{rom faraway India. Bat
not to spegk to, of course.”

I explained that we hailed from an even
more distant lund: America

“Amer-kaf Amer-ka?”" Our host savored
the word. “But tell me, just where is that?"

Geography and Politics Isolste Region

Given the rigors of Himalavan travel, it is
small wonder that for centuries Ladakh’s lost
villeys lay outside the world’s mainstream,
that muchof its hinterland remuins uncharted.
some 200,000 people—about half Mushim,
half Buddhist—dwell in this mountain-girt
region (map, below). An independent mon-
archy off and on for more than a thousand
vears, 1t served as a caravan crossroads for
merchants from nelghboring Tibet, Kash-
mir, and Chinese Turkistan.

In 1947 the Ladakhis, absorbed by India,
escaped the cultural purges that befell their
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Her wealth arrayed for all to see, & young government worker from
the capital cty of Leh displays a headdress of rough-cut turquolse stones
Al one time an avlonomous kingdom of 117,000 square Kilometers
(45,0000 sguare milesi, Ladukh was divided between Indin and

Pakistan in the late 1940% The Ladakh district of India was split

once again when the Chinesé-Indian War of 1962 ended with the

desolate region of Aksai Chin firmly in Chinese hands SINKIANG  chinesemilitary roads

. Betrdlt b ek berridory
Ofd carsvan route to ~ it Sinkiang and Tibet
£ Yarkand and Kashgar ¥
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Tattered missives to the gods, praver
e futter high above Leh, Ladakl
largest city (Jefl), Once a crossroads for

central A

Azins preal caravans, the
meler-htgh city thrived o the las
as o mart for Tibet's wool trade witd
British India The caravans are now gond
ST -:":"- B IS ITASCCH _--"lfl' |.-|r OTMITIET
continues as the oty of 15,000 bustles with
Indian garrisons bere on border pakrol

I'he mime-story palace 1 the background,
gbandoned =Xty vears agn, was built in
the 16th century by Ladakh's roval
dvnasty. 1 hough the [amilv’s power
dechined with the emergence of
democratic India, Queen DHskit Wangmu
iabove, seated) has recently assumed the
role of Ladakh's political leader. Heri

she Ns1ens 10 & Kevnols speaker during

her spccesstul run for & eat in India’s




Tibetan cousins under Chinese Communist
oocupation. But India's border conflict with
Pakistan and China in the three decades since
has cut off Ladakh from its other neighbors
Not until 1974 did India open the district to
foreign visitors.

Recently | spent two months toting my
cameras dlong the jeep roads and foot trails
of this httle-known lund. 1 found it peopled
bv hardy mountain stock, proud, spinted,
steeped in ancient traditions, not yet en-
cumbered by modern gadgetry such as match-
gs, wunpowder, or (except for mechanized
praver devices) the wheel

Wherever | ventured, 1 found that the an-
clent laws and stunning pageantry of Tibetan
Buddhizam still order and ennch the aus-
tere lives of most Ladakhis: In small, self-
sufficient, mountain-bound villages such as

bAR

Achirik, one best savors that subtle specta-
cle of man in perfect balance with nature
—and with the supernatural as well.

Next morning 1 walked with Sonam
through rippling fields of barley hlushed with
stands of wild roses. He was a small wiry man
with almond eves and a bronze face battered
by sun and frost. Behind his shaven forescalp
long locks curled down to his collar, a hair-
stvle set by a ninth-century Tibetan king,
Langdarma, and still in vogue. From the red
sash at his waist dangled a charm box, ron
tweezers for removing thorns, and a small
pouch stuffed with flint and tinder

Sacred Spring Delies Winter

The same 1wy brook that greened Sonam’s
small terraces turned the crude gristmil] that
eround the family's tsampa, or parched barley
meal, mainstay of every villager's diet. The
familyv's degomo, a crossbreed between the yvak
and domestic lowland cattle, added butter,
curd, and dried cheese to the fare.

We each shouldered a sack of meal and
startedd back. Not far from his house we
paused at a small chorten, one of thousands
of religious monuments that dot the Ladakhi
lundscape, marking graves and holy sites
Tvpically, this one was built of mud brick,
shaped like a giant chess pawn and topped
by a tall, nnged spire. From beneath it flowed
a crystal spring

“It 15 a sacred spring,” Sonam said as we
drank our fill. “"Even in winter when others
frecze, this one always gives us water.”

A few wvards below, the sbream spun a
naddle wheel that turned s copper cvlinder

“Inside are scrolls of Buddhist prayers”
Sonam explained. “Each turn is & prayer
spoken.” Often throughout the day >onam
twirled a smaller prayer eylinder in his hand
to while away tme between chores

So0on after (Continued on page 342)

Nourished by gluciers, lush parcels of
ripening grain in the Indus Valley (left)
affer sturtling contrast to Ladakb's over-
whelmingly sturk landscape. With only
7% centimeters (3 inches) of precipitation
noyvear and o brief growing season, fRrmess
must relv on glacial melt 1o irrgate ther
terraced plots. Near Tikse n youngster
(right) harvests mustard plants






Fheir hands seldom idle, Ladakhis to honor the author's visit with generou

of both sexes avail themzselves ol servings of solja, or Ladakhi tea Preparedd

EVery spare minule—whether standing of with salt and butter, this savory drinl
sitting—4o spin sheep s wool on twarling lastes more like soup to Western palates
distafls (above) Nearly every home has | e stanle of Ladakh s Lsampa, parched
i boom for turnine out balts of homespuan barley menl. Using an are-old orocess still
spread throughout central Asia
sasned robes and hrocaded stovepipe hats sonam funnels the grain through a
comprise the tradifional costume [of men millstone irighty that i3 turned by

and wiomen aliks saleroower from a nearby stream

lor the family wardrobe. Long, heaw WL

Fami ¢ Cenlers around the cpaciod [espite povernment moves o further
MNE Le Ming Andd ECONIDMMIC ol DEment 0oy encouraging
bitter winters, when its glowing vak-chung cottage industries, most villages

ire offers the onlv warmth i the house concentrale on maintaining self-

[ the tiny hamlet of Achirik, family and sufficiency. Achink's two households
rends of Sonam Paljor Ezangs gather an manage to feed themselves on & sl

carpets around his open hearth (top, righty  holding of irmgated bottomland






darkness chilled the valley, Sonam rattled
apen the iron lock to the small chapel off the
courtvard of his house and carned butter-
lamp offerings to the gilt statues of Buddha
and his disciples. Dusty brocade concealed
one statue completely

“*That i1s the powerful Yamantaka,” Sonam
zatd in hushed tones. “He protects our house
from evil spirits. Eight arms, the head of a
ferocious bull, spouting flames, he 12 too hor-
rible to behold—and too dangerous. COne
gaze could drive a person mad." Women of
the household were not allowed near,

“Once each vear, in winter, my son and 1
unveil this wrathful deitv,” he added. "but
only after two days of purification rites and
prayvers.”

Cod of Mercy Has Eleven Heads

Wrapped in my down bag in the court-
vard, I drifted off to sleep on the soft syvlla-
bles of Sonam's vespers. “Om Mani Padme
Hum,” he repeated over and over: “Hail to
the Jewel in the Lotus.”

Spiritual life in this remote corner of La-
dakh centers around the gompa, or lamasery,
at Sumdah, perched at 4,000 meters, a half-
day's march from Sonam’s village. The resi-
dent lama was absent, meditating elsewhere,
but his aged father, the sacriztan, kindly
apened the sanctuary.

A thousand Buddhas gazed down upon me
from one wall; other frescoes unfolded the
drama of the “Great Teacher's” life. Above
the main altar, pierced by a narrow beam of
sunlight, loomed a mant with eleven heads:
Avalokitesvara, the Buddhist god of mercy.

Following pilgrim custom; 1 laid a white
praver scarf on the life-size bust of Rinchen
Langpo, sainted legendary founder of the
lamasery. “Master, the Precious Jewel"” as
Ladakhiz reverently call him, came from
Tibet nearly a millenmium agop.

“Using his miraculous powers, the Master
built this gompa in one evening,” the old sac-
ristan told me. “Then he flew through the sky
to the other side of the mountain and com-
pleted two more before morning.”

That would make Sumdah Ladakh's oldest
standing lamasery—if only by a few hours

Thevillage of Sumidah, population 37, 1s un-
doubtedly older. I staved a few days there, at
the foot of the shrine, in the home of Sonam
Wangyal, the cooper (page 357). In summer
he spends maost davs adz in hand, cutting
and fitting poplar staves into tall buckets,
the kind used throughout Ladakh for churm-
ing butter or brewing chang—barley beer.

Wangval was seldom alone Despite the
naisy dog chained to his gate, many passersby
stopped to rest from their heavy loads and
gossip with the smiling carpenter. They
sheltered from the midday sun under Sum-
dah’s lone shade tree, growing at 4,000 meters

“Normally trees will not survive here”
Wangyal told me. “The climate is too severe.
We nursed thiz one since it was a sprig.” He
fetches his lumber by donkev from down in
the valley.

Drought-struck Farmers Pray for Sun

To survive here, at the top of the world,
villagers husband every resource. They count
little on rainfall, averaging seven and a half
centimeters (three inches) a vear—no more
than the Sahara—and most falls as snow,
For parched fields, farmers pray not for rain
but for sunshine to melt the nearby glaciers.

With long-handled wooden spacdes the
womén ration precious water to the carefully
grooméd terraces. Every weed goes into a
basket: the more succulent are boiled as
greens, the rest stored for fodder. Wood 15 too
precious to burn, even in minus-30°C winter
months. Dried dung fuels most houses. Dan-
keyvs, sheep, and cattle, stabled in the lower
fioors, add their body heat

Wangval's cousin joined our party on the
trek back to Leh. The three finished buckets
lashed 1o his small donkev would fetch a
total of about 120 rupees ($14) in the baraar
in Leh, little enough for more than a week's
labor and transport

Poor in resources, Ladakh relied on rugged
caravanners who met there to exchange the
riches of other (Continsied on page 346)

Stairstepping toward heaven. the lamasery of Tikse climbs a high knoll in the

Indus River Valley, east of Leh, Rich in art treasures, numerous gompas—
for “solitary places"—have long been the cornerstones of Ladakhi culture, as

Tibetan

they were in Tibet before the Chinese Communist purges in the 1950's.
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Smile of enlightenment on a gilded
Buddha, bathed m soft lght from sotve
butter lamnos, holds a voung novice ir

thrall at Shev Gompa (left). Erected

viears Ao by craftsmen from MNepal
Lordakh's largest bronge statue reflects thi
greal ir }||I plavan culture exchange
that enri |

Printed in J ihet {rom wondciyts maofre
than a century Ago, & manuscript from
the vast brary at Lamavuaru Csampa
(above) chronicles the lives of Buddhist

ints. When not in use by the monastery's

monks, these hars-] .1-r-| Dages are pressed

between lacguered sints and bound in




lands. From the lush plains of Kashmir, from
distant Lhasa, up over the icv Karakoram
Kange from Chinese Turkistan, the
\sian trade routes converged on Leh

In the town's buzzing marketplace mer-
. Viarkand bartered
goldl, Tea, stk musk, and medicings in return

L g

chants of and ashear
[or cotton, pearls, spices, indigo, and brocades
“It ook 34 dave, the march from my home

in Yarkand down to Leh,” said Hajji Tokta

Cattle of the Himalagas, yaks ford a branch of the glacier-fed Suru Ricer.

of the last to cross the 5,575-
meter Karakoram
China. The old Chinese Muslim, trapped in
Ladakh when the Communists closed the
b 1545, runs & smoll inn at
khargil, Ladakh’s second largest city

long and
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“It was a backbreaking trail,
high.” he went on. “We had to slit the noses
of some of the mules and pories s0 they coulid

suck énourh air into their

inNg=




“But there was no danger of getting lost
Bleached bones of animals and men regularly
marked the tratl

"It 15 anly by the grace of God my own are
not strewn there with them,” Hajji Tokia

saidl. “In a bad fall near the pass 1 broke my

hip. Luckily, a companion stayed behind with
me. It was & month until 1 could be moved
We nearly starved

“While 1 was recuperating in Leh, China

closed the border, cutting me off from mv
wife, my family." His eyes glosced. ¥ My chil-
dren were small then. They would be in their
10's now, if they are =tll alive."”

Cut off by war and politics from its former
world, Ladakh turned south toward Bashmir
and preater India. Now, as | edged through
the cosmopolitan midsummer throng in Leh's
bhazaar, the atn |-::-'_-|_'||||'|‘|j' seemed to be “busi-

ness as usual”™

H:lug,_{q'.l'u:u'j 'lr;r.lm;m !'rjll'.l-'ﬁ' a hillock at the lr.lt'é-:'i'i-‘ r'.P_.I" ”F!‘-' tr:ru'r.'~r'r'i-m Laskar Huu;—:r.







Ladakhi housewives in long-tailed bonnets
hawked radishes and turmmip greens, and
rough-cut nomads, down from Rupshu near
the Tibetan border, mingled with Indian
soldiers. Knots of French and German
tourists bused up from the Kashmir Valley
inspected Himalayvan handicrafts

“Joolay!” shouts one curbside entrepreneur,
“Hello!” The old man’s smile is as hard 1o re-
sist as his wares: small altars emblazoned
with lions, dragons, temple bells, and trum-
pets; a lama’s ceremonial bowl fashioned from
a human skull; silver charms to ward off dis-
case and biting dogs; a three-edeed ritoal
dageer to vanquish the triple evils of igno-
rance, passion; and aggression

Honking their way through the pande-
monium come Kashmiri trucks piled with
produce, crates of squawking chickens, rough
lumber from the lowlands. Local jeep-taxis
are emblazoned with motioes of the new age:
“Discipline Makes a Nation Great,” and “The
Nation Is on the Move "

Saldiers Patrol World's Highest Road

The nation, of course, 15 India Ladakh has
been part of India—officially a district in
Jammu and Kashmir State—since that coun-
tryv gained independence from Great Britain
in 1947, It was paid hittle heed by the central
povernment unti] the Chinese invaded m
1862, China annexed some 28,500 sqguare
kilometers of northeastern Ladakh, the deso-
late high plains of the Aksai Chin. The Indian
Army rushed to complete a 434-Kilometér
motor road from Srinagar to Leh, cuttng
the 16-day journey to two. Some 40,000
troops now garrison Ladakh's frontiers

In Leh 1 talked with the commander of
India’s forces in Ladakh, May, Gen. B Trevor
Morlin, a tall, dark, rugged soldier whose
accent was as much Cambnidge as its native
Calcutta

“We keep the trucks rolling, several bun-
dred a day, during the short summer season,”
he said. “Khardung La, at 5,600 meters the
highest motor road in the world, is open just
three months a vear. In manv of our high
{rontier outposts winter temperatures drop to
400" below zero,

“Even down here in the valleys—Leh is
at 3,500 meters—a soldier’s efficiency is well
below what 1t is at sea level,” General Mor-
lin continued. “Of course, we hove recruited

Ladakh: The Lost Shangri-la

Mama's hat adds & touch of dignity to »
voungster in Sumdah (below) who wears
“bottomless" pants—a Ladakh) answer to

the diaper problem. The woolen cap on a
vounger child (facing page) gunrds acninst
cold winds, while the amulets and needies
that decorate it ward off evil spirits

many voung Ladakhis. Tough chaps they
are and damn fine soldiers. Our regular troops
wie put through a ten-day acclimatization
course here before sending them north to
the highest outposts™

The army's main mission is to patrol
Ladakh’s remote borders, but as the region’s
largest emplover it has also become a major
factor in the local economy. Manv Ladakhis
are earmng their first pavchecks as laborers
on new army roads and cantonments

As a district in the republic of India,
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Pleas from the pious, flat prayver stones
(leRt), or mani, pave long embankments
that mark the approgches to Ladakhi
villages and monastéries. Most are
inscribed with the simple Buddhist praver
for which they were named: “Chm Mani
Padme Hum,” or “Hail to the Jewel in the
Lotus™ Following tradition, a voung
Buddhist passing this mani wall keeps it
to his right; those descending use & path

on the other side. Like beacons along the
way, reliquary shrines called chortens
commemaorate deceased lamas and
wealthy supplhicants, Minusture chortens
and votive tabiets molded [rom funeral

ashes and clay (above) reprisent more
humble tributes.

To purge demons from a sorrow-plagued
home, & lama from Ridzong Gompa per-
forms a rite of exorcism (upper right! by
luring the offending spirits into offenngs of
loodd, After praving over each contaminaterd
dish, he casts it into a ceremonial fire.
[heir own houses in trouble, largel
because of declining recruitment of vouth,
Ladakhi monasteries must refv increasingiy
on the kindness of tourists o susian
themselves. Rupees, dollars, and pouneds
steriing fill an offering dish by an altar at
Lamavury Gompa (right)
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Beer barrel tums plavpen for a san of
Sumdah's villnse cooper, Senam Wangyal
To make each cask of hand-hewn poplar
staves takes two davs of puanstaking lahor
Chang, a beer brewed (rom barlevoorns,

will fill them later. All his workshop

toolks (top) were made by & local blacksmith

Ladakh Is also gelting its first lessons in
dermocracy. During my visit 1 found the tiny
capital m the throes of “election fever.™
Portraits of candidates papered the market-
place; jeeps, brstling with loudspeakers,
patrolled the streets, shouting promises for
g better tomotrrow in Urdu, Ladakhi, and
English. [ was surprised to see, heading the
Conpress Partv's ticket tor Ladakh's seat in
the parliament in New Delhi, the name of
Her Highness Gyvalmo DDiskit Wangmo, the
queen of Ladakh (page 337)

Ladakhi Queen Elected to Parliament

l.adnkh has alwavs been a monarchy. The
roval family traces its linecage back to the
legendary king, Nva Tn Tsanpo, who ruled in
the third century 8.C, Stll, after the rise ol
Tibetan Buddhism a thousand vears ago,
roval authority was usually at the pleasure of
the powerful lamas who had created. in
effect, a loose-knit theocracy

During the past 150 years, which brought
mereased] Mushim influegnce, British rule, and
hinally accession to India, roval fortunes
further declined. When her husband, King
hunzang Namgval, died in 1974, the gueen
mherited an honorary ofthde. Not content
with being a mere symbaol, she decked out her
jeep with bright bunting and bounced over
the countrvside.in a month-long, village-to-
villnge campaign—and won. she granted me
an audience the day before she feft to take up
her duties m New Lielhi

“My most mmportant mission will be to
plead Ladakh's case with my colleagues mn
the federal parliament,” said the soft-spoken
queen. She wore the simple blue wraparound
robe of the women of Leh, A white silk ker-
chef was her only crown. 1iny, winsgimée, al
42 she could still pass easilv {or o leenager

"We are now 200,000 strong, occupyving
some 70,000 square kilometers,” (ueen
Wianrmo continued. "1'hs makes Ladakh, by
area, the largest district i India; in terms of
population, the smallest. And we hie far from
the capital. We want to exploit our mineral
resources, develop hydroelectric potential,
improve agriculture—hbut we will need he
and fund: from the central government.”

Despite the changes that are brewing in
Leh, Ladakh's scattered lamaseres remain a
major influence in the land. The Lamaistic
religion, an ancient Buddhist creed, is the

Nanonal Gex '_L'l"-.u'-"lu'n'ﬂ Varch 1978



warp around which Ladakhis still weave the
fabric of their life.

Few families are without at least one son
in the monkhood. The religion’s wrathiul dei-
ties police a Ladakhi’s conscience; its benign
spirits comfort him. Much of what education
he has comes from the lamas, who also bless
his birth, consecrate his wedding, interpret
his future, cure his ills, and—when the trials
of this present incarnation cease—cremate his
remains. Hiz =ocial life is tuned to the lively
festivals held at the lamaseries

These hilltop retreats also offer weary
travelers shelter for the night. 1 stopped at
Lamayuru (GGompa, the frst lamasery 1 en-
countered in Ladakh and the most beautiful.
Perched on a ledge like a fairv-tale fortress
above its tiny village, Lamayvuru could be
the centerpiece in a Chinese watercolor. |
coaxed the jeep up a narrow path cut into the
mountainside and through the gate into the
whitewashed courtyard,

Monks Read “"Bible” Aloud— 108,000 Puges

Around the tall chortens and up the narrow
street flickeéred the red and vellow robes of
the lamas. One sinewy holy man, with head
shaved and polished and hands pressed to-
gether in the Buddhist greeting, introduced
himself as Lama Thuphstan Spalzangs. the
choschamba, or bailiff, of the lamasery.

“As you see, you have caught us during a
busy time,” Lama Spalzangs said as he sent
for salt-butter tea. “Maost of the yvear there are
but two dozen monks here in Lamayuru. The
others are abroad in the villages. But now
about 200 are gathered here. Tomorrow be-
gins the annual reading of the Kahgyur, our
scriptures.”

It is a formidable task, for 108 volumes—
each about a thousand pages—make up the
Ladakhi “Bible.” Even with scores of lamas
participating, the recitation takes three weeks.

In the dukhang, or assembly hall, Lama
Spalzangs drew one of the sacred tomes from
the monasteryv's renowned library to show
me. Reverently he folded back the silk bro-
cade wrapping and removed the thick stack
of long bark-paper pages.

“This volume was printed from wood-
blocks in Tibet more than a hundred vears
azo,” he said. “It is one of thirteen that deal
with monastic discipline and conduct.”

I asked my host how long he had belonged

Ladakh: The Last Shangri-la

to the arder. “All my life,” he answered. He
meant it literally.

“I was born in Ledo, a village along the
Indus not far from here, 37 vears ago. By cer-
tain mystic signs my parents knew imme-
diately that [ was destined for the relimous
life. A lama was called in and confirmed the
omens: When I was 6, 1 left to become a
novice here at the monastery,”

Demons Exorcised in Ancient Ritual

Much of a lama's time 15 spent outside the
monastery, ministering to the wvillagers. 1
watched them conducting rites: during my
stay with the Rinchen Lonpo family in the
farming village of Alchi (page 351). For the
Lonpos, T learned, it had been an ill-starred
vear. During the bitter winter one of their
sons had died of illness; another had been
killed in a highway accident. Clearly, evil
spirit= plagued their house. Three holy meén
were called in to exorcise the demons.

As the monks began their incantations in
the family's rooftop chapel, masons arrived
with loads of mud bricks. In the center of the
Lonpo courtyard, facing east, they built a low
square altar, While the women of the house
boiled kettles of water for tea and warmed
casseroles of food for the lamas, old Rinchen
Lonpo and his son, Sonam, flled copper
plates with barley, tea, rice, salt, butter, and
mustard seeds—ito feed the gods From my
duffel 1 added a two-kilogram bag of sugar.

Early next day the ranking lama outlined
a mandala, or sacred circle, on the altar and
sketched in mystic symbols with a stream of
white sand paid out between thumb and fore-
finger. Then, lighting a fire of kindling and
vak dung on top of the design, he began to
chant. A second lama, seated at a low table,
rang a bell and waved a ceremonial thunder-
bolt of brass.

“They are calling the evil spirits into the
offerings,” Mr. Lonpo whispered as we
witched from a doorway. A third lama, the
voungest, donned a white mask and began
carrying the plates to his superior, who com-
mitted the sacrifices to the crackling pvre. The
actid, evil-laden smoke was whisked away on
the cool morning breeze,

Most large festivals are observed in winter,
when fields are frozen and villagers have time
on their hands. But the most spectacular of
all, at Himis (Continued on page 358)
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(Continued from page 353) Gompa, 40
kilometers southeast of Leh, takes place in
June to honor Padma Sambhava, eighth-
century founder of Lamaism,

As lamas act out an ancient mystic drama,
people from outlying regions throng to the
event. Many camp lor several davs in the
poplar groves that skirt the monastery, La-
dakh's richest and most powerful,

Sidewalk Dentist Pries His Trade

| followed the wide path that zigzags up to
the main gate, where merchants had stretched
canvas tents. Some did a brisk business in
pilgrim wares—prayver beads, incense, magic
amulets. Others hawked sweaters, socks, mir-
rors, padlocks, rice, balloons, whistles, and
candied mulberries. Larger tents offered hot
meals, tea, and barley beer.

I watched a sidewalk dentist, a Sikh from
southern India—his cloth spread with rows
of plastic teeth, shiny pliers; and a framed di-
ploma—as he hammered and pried the jaw
of his stoic patient, then wired a new bridge
in place. Nearby, an itinerant puppet master
delighted youngsters with Punch-and-Judyv
antics from an ancient Hindu epic

The monastery’s wide courtvard rapidly
filled with & ¢osmopolitan, squeezing-room-
only crowd of village rustics, elegant laches
sparkling in turquoise and silver, monks
twirling praver wheels, and European tour-
15ts just off the bus with cameras at the ready.
Uniformed police brandishing willow switch-
e5 kept 4 small square clear for the dancers.

The throng parted briefly to let pass His
Holiness Drukpa Doongsav Rimpoche, a liv-
ing Buddha in bright red robes. The agpng
teacher blessed outstretched hands as two
voung lamas helped him across the cloister to
mount the throne of honor.

Blasts on a pair of trumpets, carved from
human thighbones, opened the festivities.
Then long brass horns, shrill oboes, crashing
cymbals, tiny bells, and booming vak-skin
drums filled the air with music from another
world. Dancers in black robes of Chinese silk
burst into the courtvard, waving wands

festooned with streamers, They were followed
by a second troupe, masked by gleaming
hT&ES visors (pages 354-5).

“The first dance purifies the precincts,” a
lama explained to me. “The second conse-
crates them for the arrival of the spirit of
Padma Sambhava.”

The great saint arrived, garbed in the robes
of a Buddha and encircled by three-eved
demon-kings. Another troupe, clad as Mongol
warriors, danced in welcome. A quartet of
skeletons decked out with jesters’ bells wield-
ed snakes and intestings, reminders of the
transitory nature of the Hesh.

Later, monks laid out g small human effigy
muade of barley dough on a low earthen altar.
“The image embodies the forces of evil,” my
informant told me. Perhaps, as some say, it
recalled cannibalistic rituals of Ladakh's
pre-Buddhist days.

Finally the most fearsome specter of all
entered, a giant named Shawa with a black
face, a muzzle spiked with fangs, and a long
menacing hormn—another incarnation of
Padma Sambhava—to hack the effigy with a
long curved sword. The skeletons returned to
kick the remainz into the cheering crowed.

Spirits of Change Confront Ladukh

On the wayv down from the monastery, tan-
gled trathc jolted me back to the 20th century
and to the petty trials of this present incar-
nation. These foreigners’ machines, the army,
a new radio station, profits from tourists—
all are transforming the face of Ladakh. How
long, 1 wondered, can the fierce guardian
deities fend off the spirits of change?

As my jeep rumbled across the narrow
bridge over the Indus, 1 watched the setting
sun ignite the rows of high peaks that rim
this last Shangri-la. Source of all life, dwell-
ing place of the gods, the eternal Himalayvas
shelter and nourish these pious folk.

In this majestic setting I felt somehow re-
agssured. Whatever the future contrives, the
Ladakhis—firmly planted in the soil of this
world, on close terms with the provosts of the
next—will take it in stride. [

Spinning prayers with each step, two elderly pilgrims pick their way down
from Himis Gompa. The devout believe that esch revolution of the scripture-
filled copper wheels sends supplications heavenward. In this high, remote
land of endless prayer, faith seems to direct each step of the wiy.
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By RICK GORE

Photographs by JAMES P. BLAIR
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Lighting new vistas for scientific research,
photography and other imaging techniques
probe nearly evervwhere in the physical
universe—{rom man, to the cosmos, to with-
in the atom itself

A mummstke image of 3 man (eing
page), displaved on o TV screen in o Texas
laboratory, maps thé contours 6f e bhody

In the most detailed view of & star other
than the sun (foldout, opposite), a com
puter and a camera combine to chart subtle
[emperature differences—from hot orange
to cooler blue—on Betelgeuse, 500 light-
viears away in the constellation Urion. T he
feat i comparable to photographing n griadin
of =and a mile distant

Color vigneties (above, clockwise from
ap) show a cube drawn by a computer, a
color-oodded X ray of 1 human head, and
curving lnes o] stress, visibie oniy in polar

iredd light, in plastic bars joined by a bolt
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HIS WINTER., whenever it has stormed
in Muskegon, Michigan, airborne meteo-
rologists have been chasing snowilakes
with a high-speed camera. They hope to
learn how snow grows from invisible
specks Into complex crystals

Meanwhile, in California, energy research-
ers are focusing incredibly fast Ystreak cam-
eras” on targets of nuclear fuel too tiny to see
They want o photograph what happens
when the tareets are mt with a laser pulse
that lasts a fraction of a billionth of a second
._|_[]|!:| I_._I:Tril_':- {OF HI._I_[ :TII_I|'|!'|-_"I:-1_ FI3 L I'I e I.'.'..':Ir'.-
nge than all the power plantsin the U. 5. The
cameras record these attempts to achieve
nuclear fusion, the same reaction that keeps
the sun burning. If harnessed, fusion could
ANSWET our energy needs in the next century

OF Mexico's Baja peninsula, oceanogra-
phers are cruising 10 a submarnine nearly two
milés deep along the East Pnobic Rise. At
those fngid, lightless depths they hope lo
photograph a chain of voung volcanoes and,
perhaps. hot springs like those that cameras
discovered last vear off the CGalapagos ls.
lands.* Such springs support an astonishing
array of creatures that thrive on a food chiin
alien to most fife on earth

In Cleveland, pediatricians John Kennell
and Marshall Klaus have beéen filming
mothers and infants starting moments aftes
birth. The pictures reveal that in the hrst
hour a baby is alert, with its eyes apen. The
mother gazes intently at its face. Such earl
eve-to-eve contact, the doctors believe, helps
bond mother and child for hie

In his Umiversity of Chicago laboratory,
Dr. Riccardo Levi-Setti is practicing micro-
portraiture on the fossils of a very rare trilo-
hite from Bohemia, revealing that the eves—
perhaps nature's first—of this long-extinet
arthropod were optically quite sophisticated

And during this past Martian winter, the
Viking 2 lander sent back pictures that let
scientists wdentify white frost 1530 million
miles awav arpund the red rocks of Mars

Llifferent scientists, diferent helds, different
tdsks. What they have in common 1= thei
chief tool—o camera

Indeed. since Frenchman Lowls Daguerr
found in the 1830 that be could make a stiver

"See “Luses of Life tn the Cald Abyss,” by Johno B
Corliss and RBoberts LF Hallard, n the Uktober 1955
MNATIONAL GEOGRAPHIT
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Fernandez-Moran can photographically re-
duce a 20-volume encvclopedia onto a space
the size of a tpewritten page.

S0 many people are using the camera in so
many ways that I cannot produce an inven-
tory. What I do offer is an album of snapshots
and vignettes. These give glimpses of the
technological frontiers we have reached and
the scientific questions we are asking in this
last quarter of the 20th century.

ITTING AT A COMPUTER near Sioux
Falls, South DNakota, I listed the most re-
mote places 1 had been. A tiny, isolated

village in central Alaska, a hellish swamp on
Australia’s north coast. An Indian river cross-
ing at the foot of the Himalayvas, A Sudanese
town far up the White Nile.

It had taken me davs of planning and travel
on past assignments 1o reach each place. Yet
thanks to two picture-taking satellites named
Landsat | and 2, I could now revisit all four
spots in less than ten minutes.®

63 42" M., 156° 25" W. The coordinates for
Huslia, Alaska, went into the mammoth com-
puter at the Earth Resources Observation
Svstems (ERQOS) Data Center. Within sec-
onds a high-speed printer produced 80 choices
of pictures the Landsats had tuken of Hushia
over the past five vears.

I selected one. A microfilm cassette was
plugged into the viewer—and there was Hus-
lia with nearby mountains and drainage pat-
terns in beautiful focus.

4° 51" N, 31° 37" E. There was Juba in Su-
dan, What Victorian geographers would have
given to see the Nile's course so clearly!

The two Landsats, from their 570-mile-
high orbits, have captured 95 percent of the
carth’s land surface under good viewing
conditions (pages 370-71). The images are
stored at Sioux Falls' EROS Data Center,
where anvone can order copies.

Those most interested are oil and mining
companies. Their scientists can pick out from

ocenes from a microwonld

these birds-eve views geologic formations
that indicate possible mineral deposits,

Landsat images are also used to census
crops over large areas, to monitor spring rur-
off of mountuin snows, to detail defoliation by
gvpsy moths in Pennsvivania, and to assess
quickly the extent of dumage from cata-
strophic floods. Foreign countries, likewise,
are using Landszat to help inventory their
natural resources.

The world is not as well mapped as we
might beheve, Landsat pictures have revealed,
for instance, new lakes in Iran and encharted
islands in Brarilian rivers.

satellite-borne cameras and other sensing
devices ive scientists the big picture, show-
ing them patterns in weather systems; the
earth’s crust, or ocean currents that are often
too extensive to detect from the ground,

at the Scripps Institution of Oceanography

showed mie o Skylab photograph of a spec-
tacular strenm of swirls in the northwest
Caribbean. “Our concept of the oceans has
changed radicallv since 1973 when we spotted
thesg subsurface eddies,” the U S Navy
researcher said “No one had ever actually
seen them. Now we know they can be hun-
dreds of miles in size and persist for manths.

“Some are only a few hundred feet deep.
Others go all the way to the bottom. We used
to think such turbulence was random. Now
we know it forms in an orderly fashion. Mavbe
Iit's equivalent to storms in the atmosphere.”

The oceans may turn out ta be as complex
as the atmosphere. Fronts have been found
moving through the ocean depths. CGreat
internal waves have been detected sweeping
arrnss the continentn] shelves.

While we have only recently put cameras
into space to look back at our own planet, we
have long been (Continued on page 372)

*aet “Landsat Looks at Hometown: Earth™ by Barry
. Bishop, NaTioNAL GEoakRAFHIC, July 1974

FI'JE‘. EXAMPLE, Dr. Robert E. Stevenson

HE EYE CAN'T SEE protons, eléctrons, and other subatomic particles, bul a
camera records their frothy wakes in & chamber of hguefied neon and hyedrogen
at the Fermm National Accelerator Laboratory in Batavia, [llinois. Technician
Karen Carew points to a struight line, possibly the track of a pion dislodged from
its spol in & neon atom’s nucleus by a neutrino traveling at the speed of light.
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Pictune librany for planet eanth

M' WRE THAN A MILLION IMAGES of the ¢lobe. recorded [y
Landzat satellites, are stockpiled for scientific and commercial
use db the U5 Geological Survey's Earth Rewurces Observation
svetems (EROS) Data Center at Sioux Falls, South Dakota.
Enhanced by a new technigue involving a computer-driven e
Landsat image of southern Florida (right) shows the Ever-
rlaclee and the “Gold Coast”™ with unpreced ated elanty, Transiat-

|"I:.'. ;A

ing taped dote imto video images (above), EROS principal-systems
analyst Fred Waltz looks for terrain patterns an Cape Codd

The Gulf Stream and the Gulf of Mexico's Loop Current appenar

orange (below' in o color-coded infrared Imoge from a National
[heeadic and Atmosphore Admmbstration (NOAA) satellite

National Geographic, March 1978
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The telescope 15 really a camera—with a
long-focus lens,” Kitt Peak astronomer Hel
mut Abt told me “It was natural to pu
POOTOETA DN plate at the emd ol 4 welescopd

“Almost no one actually looks through tele

scopes today,” saul D Abt's colleamue Bil
srhoentng. “YWe are gettine really 'I"-'| ITiti
Lhe sky, and most of the obiects we aré in-
terested in are far too dim (o see—the evi
can't integrate this hght But the photographa
late can =it there for hours, registering pho
ton after photon until an image builds up
*This phot graph, lor instance, tonk hours
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shows would be visible to the naked ey

CMORTING AT ALL THOSE STARS 1 had
wevier seen before, 1 could discriminate
[ M 'I..u_'- Pwenty clilerent levels o) ’ll!,:l -
wess. But new technigues let astronomers Lk
the starlight on the plite and break it down
into hundrerds of shades of brichtness. An
other powerful tool 15 an instrument that
separates the incoming heht from stars 1nto
spectrad bands from long-wavelength  red
lown to short-wavelength bl
W hen vou spread oot the hght from a star
ANl photoeranh s SPHECETUIT, YOUl 58€ Eil[E
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resent in the sto U aAre abDseryving
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(osmic nays neveal
a pyramids intenior

EEF PROBE of a pyvramid aided in the

search for a possibly rich bural chamber
in the monument built by Pharaoh Chephren
some 45 centunes agn. Utilring cosmuc rays
that constanthy bombard the earth, scentists
v chambwer -
neath the pyramid (abovel Raves passing
through an open chamber would regster
with greater intensity

Analveed by computer, the measurements
vielded a shaded inmoe (helow), showing
the structure’s four ndges and high peak

st up deteclors 0 an empl

Those passing through the side nearest the

delectors lell the dark cluster mnddicated by
the project onginator, Dr. Luis W, Alvarez
As it turned out, the test showed that the
upper part of the pyramid s solid

helps scientizts explore the past on this planet
Archeologists, for example, are invelerate
picture takers. Excavating a ruin usually de-
strovs it but the camera can document each
stome before 1t 1= turmed, or record how a
pece of pottery is positioned in a tomb.

sometimes archeologists take to the air to
photograph the countryside, seeking evi-
dence of anclent ruins in patterns invisible
from the ground.

Aeridl photography 18 a muinstay of other
sciences as well. When a major torniacdo strikes
in the Midwest, Univerzsity of Chicago mete-
arologist T, Theodore Fujitn hurries to pho-
tograph the havoc from above. Whenever
possible he focuses on cornfields; twisters
leave signatures in the swirling patterns of
toppled cornstalks;

“People used to think that a tornado 15 one
big funnel—one great wind. That's not true,”
sayvs Dr. Fupta “Our pictures show not a
sgmple swath but lots of =mall vortexes danc-
ing around within. The big wind is usually
much weaker than people imasine. It's these
little winds that probablv do the great dam-
nge. They may explain why a tornado seems
to jump and skip.”

ARTOGRAPHERS, TO(), find aenal
cameras mvaluable. From a plane they
mitke a series of overlapping pictures
Later, through an optcal device, thevy com
hine two successive views into onge stereo im-
age. Thev then translate the picture into a
topographic map of the terrain thev have
photographed
Recently a Houston biomedical team led by
Dr. R E. Herron has been applving these
same mapping technigues to the human body
I azsked Dir. Herron to make a map of me

A few minutes later | stood naked, excent
for a G-string and a skullcap, in front of spe-
cinl camerns in 4 darkened room at the Texas
Institute for Rehabilitation and Kesearch. A
steren camera and a strobe hght with a speck-
led filter were aimed at my (ront side. A sim-
llar setup was trained from behind. The
strobes popped, projecting a speckled pattern
across my skin, while the cameras recorded
my terriin (pages 364-5)

“We have now, in effect, an optical replica

of vour body,” Dr. Herron told me as I dressed

Several hours later his colleagues Dr. Dan

Sheffer and Jaime Cuzzi put the developed

Vational Geographic, March 1978



plates in a machine called a stereo plotter, 1
looked through the evepiece and saw myself
staring back—green, speckled, and in 3-D.

I saw also a tiny floating white dot, which I
could ratse or lower with a dial until it landed
on the surface of my image. The speckled
pattern made it easy to align the dot with any
of the contours of my body. Once I had posi-
tioned the dot on one point of my skin, |
pressed a foot pedal. and in seconds g com-
puter card came out of a nearby console. It
contained three numbers: coordinates for that
point on my body.

sicles of my image. The next morning Dr.

sheffer patted two thick stacks of com-
puter cards. “You've been reduced to this—
5.158 points,” he said, leaving to feed the data
on the cards into a computer.

Juime Cuzzi asked the computer to produce
191 10.01—my new Codde name—on @ Screen.
I watched a little green dot slowly draw my
heard, then my trunk, arms, and legs. Not
only could this replica be rotated or turned in
any direction, it could also be dissectid and
any piece looked at indetail Graphs could be
plotted to show how much surface area [ have
and how my volume 15 distributed.

The Apollo 16 and Skvlab astronauts were
stereogrammed lske this before and immedi-
ately after their missions, so that space doc-
tors could determine how weightlessness had
affected body volumes and densities.

Among his numerous projects Dir. Herron is
studving a group of children from ages 9
through puberty to determine precisely how
and where their body geometry changes as
thev grow. He has measured distinct changes
in the shape and volume of women's breasts
during their menstrual cyveles. He believes
that the geometry of our bodies, including or-
rand and even the cells within, can be indi-
cators of healthy versus abnormal conditions.

Though such biostereometrics is mainly a
research tool today, it is also being used to de-
sign safer seats in vehicles, artificial limbs
that conform precisely to the physiques of the
handicapped, improved sports equipment,
and protective clothing. Perhaps one day we
will all have a set of computer cards that de-
scribe us and tell a computer just how to Lai-
lor our clothes,

Other new imuaging techniques can give

DH’ER}J’IGHT a technician scanned both
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doctors a window on our internal condition,
The most revalutionary is a big doughnut-
chaped X-ray machine called a computed-
tomography, or CT, scanner. Taking thou-
sands of low-dosage X-rayv measurements, it
creates detalled cross-sectional pictures of o
patient’s brain or torso.

"With conventional X ravs we can see four
things: bone, air, fat, and evervthing else.
But we just can’t discriminate between the
various soft tissues. We'd be lucky to find the
liver,” explained Dr. Thomas F. Meaney of
the Cleveland Clinic Foundation.

“With the CT scanner we don't just see the
liver; if there’s anything wrong in the liver
that creates a difference of even 1 or 2 percent
in the tissue's X-ray absorption rate, we can
find it. We can see inflammations and distin-
guish both benign and mallgnant tumors. We
can determine the extent of many cancers.
Thus in many instances we can eliminate ex-
ploratory surgery.”

The CT scanner’s clearest advantages are
in diagnosing brain disorders.  Previousiv,
when doctors did a standard X ray of the
skull, all they could see was bone. CT lets
them look into the brain. They can find a tu-
mor when it's tiny—before it's too late.

home poignantly at the medical center of

the University of Californda at Los Angeles.

The infant looked far too fragile w be put
in such a big, cold machine. He was two
momths premature, and his head was en-
larging: The doctors said that he might have
hydrocephalus, in which case toow much cere-
brospinal fluid was building up in the cavities
inside the brain. Or perhaps his brain was
bleeding. Hydrocephalus can usually be treat-
ed by tapping the excess fuid surgically.
Bleeding would almost surely mean death
ot severe brain damage.

"“Without the CT scanner,” explained raci-
ologist Dr. Gabriel Wilson, “we could, ane,
send o radiopacque material through the um-
bilicus to the blood vessels in the brain. Or
we could do a pneumoencephalogram—idis-
place the brain fluid with air through the spi-
nal canal. We don't like to subject a tiny baby
to either procedure.”™

Instead, the CT scanner did the work pain-
leszly in 20 seconds. Within only minutes
the doctors had a picture in hand: It was

'I'HE. VALUE of a CT brain scan was driven






hvdrocephalus. There was hope for the child

Another technigue, involving stender, light-
transmitting glass fibers, can now give physi-
cians a firsthand look at internal trouble spots
stich as ulcers, polyps, and blocked windpipes.
Bundlles of the fibers, snaked down the esoph-
agus or into the intestines, carry images to an
external evepiece.

I put the snake end of one of these fiber-
optic scopes in my pants pocket and looked
in the other end. Quite an odd sensation to
criise amid my keys, several guarters, and
half & roll of Certs while looking straight
ahead through the evepiece.

“We have telescopes less than two milli-
meters thick.” said surgeon Stephen Gans in
Loz Angeles. “They are being put into the
ventricles of the brain, used for looking at
fetuses in utero, and inserted into the kidnev
and bile ducts. We may soon even be able to
put ane into the eveball.”

UR MOST INTIMATE inner spaces are
those within the cells of our bodies. But
even these invisible chambers are being

explored and photographed today with pow-
erful electron microscopes.”®

“This picture was the first eléctron micro-

graph ever taken of a cell” Dr. Keith Porter
reminisced, pointing to a photograph of a
chick embrvo cell above his desk at the Uni-
versity of Colorado. “l remember that night
in 1944, It took us until 3 aom. Back then the
electron microscope was little more than an
unwieldy toy. But that picture changed the
course of our lives"

Such pictures also changed the course of

*ser kenneth F. Weaver's "Electrondc Vovaer Through
En Invisible World,” GEsarapiic, February 1977
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MLING MAD, a bombardier beetle ileft) blasts offending tweezers with a searing

spray normally reserved for attacking ants. Emploving catalvtic chemistrv, the beetle
heats 1ts caustic Juice to bothng within two abdominal “exploston chambers.™ A micro-
phone picks up a barely audible pop that signals the spray and triggers an electronic
flash that freezes the three-hundredths-of-a-second reaction on film.

I liguid coolant accidentally contacted molten fuel in a nuclear breeder reactor, would
a vapor explosion result? No, concluded Argonne National Laborztory scientiste—the
contact temperature is not that great Experiments included dropping relatively cool
pentane into hot sibican oil ilop), substituting these for reactor muterials. As movies
taken wl 2,000 frames a second show, explosive beiling (middle) and fragmentation
(hottom) occurred when the 30°C pentane contacted 240°C silicon oil
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Ultraviolet bulls’s-eve targeic the nectar

area of a primrose willow (left) for visiting

bumblebees, which see light in both visible
and ultraviplet wavelengths. As seen by the
human éve, the fower appears & monotone
vellow (far left)

The camera records the ultraviolet image
throtgh a quartz lens that transmits ultra-
vialet light. A filter screens out ravs of vise-
ble light.

Cross sectiom of a diseased tooth broken
in half {right) shows the healing propertics
of 8 new mineralizing flund that may some-
day appear in toothpaste, Photographed
through a microscope in polarized light, the
unitreated section of the lesion glows orange
Bluish tinge to the left of the fracture indi-
cates the remanerahizing of enamel

electrons. Now we have counted hundreds of
ather particles.

Physicists are hoping that the theory of
guarks will help explain this dizzving number
of particles, A quark, most now believe, i the
fundamental building block of the nucleus.
Quarks have a special property, dubbed color,
that enables them to bind strongly with other
guarks to become new particles. Flavor is the
sum of 8 quark’s other properties, among
them electnical charge and. In some cases,
charm. Charm is the property that lends great-
er mass and a shorter life to certain quarks.

A quark, if found by tiself instead of bound
to other quarks (an impossibility, in the view
of some scientists), could help physicists bet-
ter understand the forces that hold the uni-
verse together. Today we can list four basic
forces: gravity, electromagnetism, and two nu-
clear forces, one strong (color) and one weak
(flavor), Could these all be expressions of the
same universal force? Scientists believe
thiey are on the track of the pltomate truth.

The camera lets scientists see some of those
tracks. Special techniques are needed to de-
tect particles that exist for only a fraction of a
billionth of a second before decaving.

Physicists first generate certain of the
longer-lived particles, such as neutrinos, in
huge accelerators and fire them into chambers
filled with hguefied gas, such as hydrogen-
neon. The gas is kept exquisitely near its baoil-
ing point—about 250 frigid degrees below
zéro Celsius. At controlled pressures even the
slight perturbation of a particle passing

e Wondrows Eves of Science
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through at nearly the speed of hight will trig-
ger a track of boiling bubhbles. That track can
be photographed and scrutinized. If one par-
ticle collides with another, sprayvs of tracks
fiv off in a chaos of hines, curves, and curlicues
from the point of impact.

OU CAN SEE four distinct neutrino

events In this picture.” said Dr. George

T. Mulholland, who directs bubble-
chamber operations at Fermilab's MNeutrino
Laboratory. It looked hke a map Leonardo
might have drawn of the cosmos. “The neu-
tring penetrates deep into the proton. The
proton, we believe, is it from tightly bound
quarks. When a neutrino collides with a pro-
ton, we can learn a lot about charm indirectly
in the debris created.

“The neutrino is a very elusive particle,
however. It has no electric charee or rest mass,
and it travels at the speed of light. The neu-
trinos generated here could go through a thou-
sand earths and not interact with another
particle. 3o the odds of getting an interaction
in the bubble chamber are very low, We aim
a billion neutrines into the chamber for each
picture, and are happv to see just one event.”

As inscrutable as the behavior within atoms
seems, the behavior concocted in the human
mind can be even more mysterious. The cam-
era hus become a candid tool of those scien-
tists who explore why we do what we do.

Behavioral scientists are filming gestures,
fleeting facial expressions, and body language,
hoping nonverbal communication will open
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Minicamenas from
microcincuits

LECTRONIC EYES—163.840 of them

—are packed into & postage-stamp-size,
tight-sensitive silicon chip held by RCA tech-
nician Fred Ingle (lef).

Called charge-coupled devices, or CCIYs,
the chips will someday replace bulky tubes
in present cameras that utilize beams of elec-
trons. RUA's color-TV minicamera looking
over Ingie's shoulder, ten times smaller than
todiy’s cameras, uses only three CCDYs T
televises a chip against a computer picture
of the circuitry of p CCD,

Enlarged 75 times, the light-sensitive ele-
mients on one corner of a CCT show as horl-
zontal green lines (right), the supporting
circuitry as heavier red lines. The timy chips
may supplant film in conventional cameras

new windows into the human psyvche. Psy-
chological counselors now use photographs
brought in by a patient as vehicles to help
him focus on his feelings. And ever since Mar-
garet Mead and George Bateson photo-
graphed the nonverbal ecommunication
among Balinese in 1936-38, anthropologists
have been using the camera to record primi-
tive cultures before they disappear,

All human behavior, of course, originates
in the brain. Neuroscientist Dr. Robert Liv-
ingston is charting the parameters of the
mind with a camera. He has produced spec-
tacular films that show for the first time in
three dimensions and vivid colors how the
brain's many components are organized

His technique is to slice a brain into some
10,000 cross sections and photograph each.
Then a technician carefully traces selected
photographs with an electronic pen, which
transters the images into a computer. When
enough cross sections are processed, the com-
puter can create models of that brain.

“We can see through the brain, look into it
from any angle; We can pull parts of it out for
a closer look,” Dr, Livingston told me at the
University of California at San Diego. “We've
been surprised to find that each brain is dif-
ferent,” the neuroscientist added. “Different
seometries might imply different capabilities
So one thing we hope to do is o collect pedi-
gree brains from, say, gymnasts, musicians,
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and mathematicians and compare them”

Dr. Livingston also wants to watch how
degenerative conditions such as Parkinson's
disease change brain structure. Anothér proj-
ect 1s measunng the size and shape of the
brains of modern man and the great apes, as
well as the fossil skulls of early man. He is
also gathering brains from human embryos of
vanous ages, hoping to visualize how our
brains emerge and grow

becomes the domain of the psvchologist,

and here, too, cameras have become key
tools. Hecently, evidence has been building
that habies are & lot smarter a lot earlier than
scientists had realized.

In Seattle 19-diay-old Kevin Plachy sat in
an infant seat, staring up at developmental
psychologist Dr, Andrew N. Meltzoff. Video
cameras were trained on the faces of both.
slowly, Dr. Meltzoff began sticking out his
tongue: Kevin was intrigued. For about a min-
ute he seemed absorbed in thought. Then he
began repeatedly to stick out his own tongue,
at first haltingly, then more masterfully,

some psvchologists would say that such
gestures are simply automatic reflexes—
babies are not supposed to be able to mimic
until they are at least eight months of age.
But Dir. Meltzoff believes his cameras doc-
ument intentional mimicry

H{ W THOSE BRAINS develop after birth

o
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"1 here's so much we are discovering about
babie<.,” he sad, “Video cameras are crucial

I hey don't miss anything, and we can analyze
EESLUres irame v irame. leh Years aro we

thaoueht infants couldn’t zee well enoueh to

mimic. MNow we know that thev can at least
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clearty recognize faces by three weeks The
world s normally whizzing by too fast, with )| - |
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Iits competence. But in our controlled environ
ment, we see that a baby is actively processing
argnmzimg and making sen<e of the world

it sees right from birth, The human being is
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DR YEARS, TO0), amimal behavior,
ramgrng from the courtship of arangutans

to the dance of the honevbee, has filled
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some animals that we consader lowly have

mastered astounding tricks. Take the bBom-

hardier beetle, for instance When an dnl
attacks its legs, the beetle retaliates devilishiy
A split second after it is bitten, it squirts
botling hot irritant over the ant

How does the beetle heat this irmitant to
1007 so gquicklyv? Why doesn’t the hot fuid
nurt the beetle itself? How does it mim its fire

so precisely? At Cornell University Dr

have been studving those problems through

II.".:!' 1l |-_| ||||. tnETanp
When [ armved at the laboratory, a beauti-

fully marked beetle daneled from a wire be

neath & microphone, Sailing its leps. “The
microphone lets the beetle take s own [HC-
ture,” smd Dr. Aneshansley, He tweaked
one of the beetle's legs with tweezers Faster
than myv eves could follow, the insect rotaf
ed I8 rear and with a scarcely audible pop
Hashed a squirt of acrid-smelling Hauid at the

CWEELErs -].'!r' II'|il '|||_-E||||||- [ i -.|"| L1fs '|'|__- LRk

and triggered a strobe-lichted camera svs
| Lo Caplure a4 poruon
ol the 10-to-30-milhsecond st of spraving

DAEe AN

tem that is fnst enoug

such photography has helped Dr. Eisner
earn the beetle's secrets, In “explosion cham
bers” within its abdomen, the beetle mixes
1 & catalvst. As

LITE [recursors are transiormed mio the irm

precursors ol its mitant wit

tant. intense heat 1s released. Steam builds L[

until the explosion (Continued on page 389)
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tyes fon a robot

PHE'.I"-.H[."N- L) INVADE MARS, an experimental
roving robot (above) locates and picks up a mock af
the Jet Propulsion Laboratory. In this time exposun

strenks from Hashlichts mounted on the robot's head
LSRG EES I'-|-;"l Il'. MOVEeT  sge W, -III '|i.' L1l |.'_.-| - (L LI
noviel cameras that sense heht with oew solid-<iats
wifers simitlnr to CCD's. Thousands of Uny =ensmme el

nenits on cach wafer record a sceone, such as i 1':1.='||.I'
rock feld (left, uppert. The data feeds directly into the
rover' s computer. T he computer numbers each rock and

trenslates the imaze into n map (left, below) that its
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(Continued from page 354) chambers erupt

Still-higher-speed pictures show that the
beetle’s spray comes in a series of pulses
about one and a half milliseconds apart. Ap-
parently the pulsing keeps the explosion
chamber from overheating. Cool precursor
enters before each pulse. “It's like & machine
gun in which everv bullet is cold and cools
the muzzle,” said Dr. Eisner.

ROBING with television cameras, Dr,

Eisner has uncovered other secrets of the

insect world. TV cameras can sense ultra-
violet, ar hlacklight, wavelengths that many
insects can see, but we cannot. Therefore,
when equipped with a UV-transmitting lens,
a portable video unit can record nature from
4 honevhbee or butterfly's point of view.

Spectacular patterns suddenly emerge on
the petals of marsh marigolds and black-eved
susans. Presumably these markings guide
pollinators to the nectar. Flowers that are pol-
linated by birds and bats rather than by
insects lack the markings.

TV cameras sense gll types of hight much
more efficiently than film. For every hundred
photons of lght passing through a lens, only
a few strike the light-sensitive silver grains on
standard film. The rods and cones on the
human retina will capture about ten. The
phosphorescent screen of a TV camera will
register aboul ninety.,

Moreover, devices developed for night sur-
veillance during the Viet Nam War can inten-
sify very dim light. I stood in front of one of
these in an RCA lab that was too dark for
note taking. Nevertheless myv image on a TV
manitor was bright and sharp.

For future space shuttle experiments RCA
iz thinking of coupling one of these intensifi-
cation units with a revolutionary invention
cialled a charge-coupled device, or CCD.

CCDs are silicon chips no bigger than post-
age stamps. They are the first generation of
solid-state elements—as opposed to electron
tubes—that can broadcast high-resolution
TV pictures: Like the tiny circuits in very
small computers, they can work wonders,

RCA is about to market a CCD color-TV
camera about the size of a portable tape re-
corder. Its three little CCD chips replace
bulky wvidicon tubes. Each CCD contnins
163,840 silicon sensors, or “pixels” These
pixels convert photons coming through the

The Wondrous Eves of Sclence

camera lens into thousands of discrete elec-
trical charges, which are read row by row
and converted into the TV image, The pixel
data can be broadcast live or tape-recorded.

Instant-replay home movie cameras with
erase gnd edit features are in the offing. So are
CCD still cameras, when more refined CCIYs
are developed. Then we could store dozens of
snapshots 1in a small electronic memory and
replay them like a shide show on home TV
screens. wWith photocopy  attachments we
could make prints of our favorites.

“We like to think we are someday going to
significantly challenge film photography with
electronics,” said RCA engineer Harold Krall

Solid-state imagers may revolutionize sci-
ence as well, The orderly array of pixels on a
CCD s much like the network of rods and
cones on our retinas. Such devices can be the
eves of the computer.

LREADY at the Jet Propulsion Labora-
tory in Pasadena similar silicon devices
are mving eves to an experimental Mars

robot rover, whose descendants may roam
across the red planet in the late 1980's, col-
lecting samples and conducting experiments.

When 1 visited JPL, the Volkswagen-size
rover was being rewired and was paralyzed,
but T watched a videotape made earlier as it
maneuvered about the JPL campus picking
up rocks. It iz basically a computer sitting on
a dolly-like platform. It has a long extendahle
arm with a metal claw. Its head is a black
stalk with camera sockets and a laser turret
that moves back and forth surveying its path.

“Once we give it a task, it carries it out all
by itself,” said scientist Don Williams.

“The robot is being trained to recognize
trouble—like a cliff or a canvan. It is able to
find a path through a boulder field, or else
say, ‘I give up. I can't get out of this maze.
Help me, earth.” It has a mind of its own.”

The Mars rover lives in JAIL, which 1s
short for JPL's Artificial Intelligence Lab-
oratory. JAIL 12 a good place to end this
survey. For JAILL is where the camera is
evolving into something more than a tool.
Photography is going solid-state and cyber-
netic. It will soon be aimost impossible to di-
vorce the camera from the computer, and our
children may find that in the last quarter of
the 20th century we gave eves to an intelli-
gence more awesome than artificial. 0
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UNK YOUR HEAD into a pool
ol water, open vour eves, and
of course evervthing's a bl
Using simple lomc, 1it's not hard
IO ITHASINE 'I".I- H rI_-l r:_I,I-I-I'rl QUL Ol Its
clement will similarly be rediced to
hazy vision. In rivers and estoaries from
sputhern Mexiwo to northern South
America, however, there exists a fizsh
that confounds this apparently elemen-
tary lesson in fish and human optics
[is name is Anableps, but it s commonhy
known as the four-eved fsh, MNot only
idoes 1t peer cleariy through water, but
1t also focuses on objects in the aie—all
at the same time
1he four-eved hsh actually has only
Lwior eves, but they are divided into
apper and lower halves, each half wath
it= own focal ||;-'_|!;[]_.|;-'!".|.|||'.'._ ing .fr.'-:nil.'-:"',l'"-
with stmultaneous dual vizsion As it
ghides along just under the surface, the

s above water survey the peral

realm, while the submerged pupls
scian the aquatic world, enabling the
fish to feed on, or flee from, creatures
that fiv amd those that swim. Large
aptic-nerve bundles running from the
evies to the centrnl nervous svstem are

visible under a light at nighd -1'{ghl.
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DORSAL PUPIL

UILT-IN BIFOCALS provide
the key to Anableps’s remark-
abhle dual vision. A speckled

band of pigmented tissue and two

irls flaps visible just above it divide
each eve at the waterline, in effect
creating two pupils (below), one for
above water and one for below.

Viewed from above, the iris flaps

resemble projecting Gngers inside

the bulging eve (right)

Because the refractive natures of
water and the surface of the eve, or
cornen, are almost jdentical, light
reflected from underwater objects

CORNEA
RIS FLAP
PIGMENTED TTRSLE
WATER SURFACE

IIIIIII

passes straight through the comea,
to be bent and focused =harplv on the
retina by the lens, which has a higher
tefractive index. Air, on the other
hand, has a lower refractive index
than the cornea =0 that the light is
bent twice—once by the cornea and
again by the lens (diagram, above)

Anableps, using s unigue egg-
shaped lens, sees both images clearly
The part of the lens aligned with the
lower pupil is rounded like a typical
fich lens, so that an image of a swim-
ming insect larva will be focused on
the retina. The less rounded upper
part, more like the human lens, com-
pensates for double refraction when
objects in the air are viewed. A mos-
quito can thus be clearly seen,

The four-eved fish will lunge into
the air to ambush fHyving insects or
dip beneath the surface to catch
swimming creatures. More common-
lv. however, it cruises the shallow
water near a shoreline and captures
crustaceans, nlgae, and insecks that
are trapped in the surface film.

Scientists have determined that
Anableps relies mostly on its aerial
vision, which can detect smaller
objects at greater distances than the
aguatic sight svstem. But the fish
often dives to feed or escape pred-
ators, When on the surface, Anableps
repeatedly bobs its head to moisten
its “"upper eves.”

National Geogpraphic, March 1978
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Hasygoing, hardworking
Arkansas

By BOYD GIBBONS

PATHF AL GRCHIRAFFL §TAFF

Photographs by MATT BRADLEY

OM BLACRKMON, smiling, micro-
phone in hand, leans out the window
ol hiswhite Ford camper. He looks into
the faces of Arkansas (armers, his auc-
tion CUSTOMETs.

“All right, a good stock trailer. [ got a thou-
sand on the monev. .. eleven and a half, now
=gventy-five, now twelve, . . .”

This is the Back Gate auction, on the banks
of the Arkansas River in flat southeast Ar-
kansas. The farmers have come here from the
orchards on Crowleye Ridge, the oil fields
around Smackover, the pine hills around Pine
Bluff, from places like Bald Knob, Rocky
Mound. Greasy Corner. There are a few cow-
bovs here in pointed boots and high-crowned
hats from the forested Ouachitas (WasH-ih-
tahs) and Ozarks to the west and northwest.

There are bhidders here from 28 states, but
maostly these are zovbean, rice, and cotton
farmers of the Delta, the eastern third of
the state—biscuit-and-redeve-gravy country
Their visored caps advertise John Degere, CAT
Diesel Power, Gristo Feeds, Red Barn Fertil-
izers, Log How.

The month is March, windy and cold, and
the nver i= muddy and wide. To escape the

smtung rain, I squat beneath a flatbed traiter
and watch Tom Blackmon work (pages 398-
9). At 37 Tom is a master of the craft of auc-
tioneering—rhvthm, momentum, psvchology,
humor, and knowing the value of what he
sells. He learned from his father, Eddie, who
struts among the bidders as a ringman, touch-
ing an elbow, patting a shoulder, signaling
buds with a “hup” and an upward jerk of his
arm. Tom has been auctioneering all winter,
and his voice 5 a musical rasp—a tenor
Johnny Cash, He protects his throat by gar-
glhing with 3 percent Mercurochrome and by
“rattling” with the tip of his tongue, cantering
phrases like "who will bid” into something
that sounds like “hoodalabidda ™

“All right, that's a real good combine...
hoodalabidda ten thousand? Nine, nine, nine,
and now ten, now ten five. ..." Tom sells the
combine, and the camper creeps down the
row of machmery to a disc. A bumper sticker
on Tom’s camper reads: IF YOU COMPLARN
ARBOUT FARMERS, DON'T TALK WITH YOUR
MOUTH FULL.

In the next two days Tom will sell more
than two thousand pieces of used farm ma-
chinerv. More than a thousand bidders have

Tickled to be here, twins Amanda and Meghan Willlame traded beach
for mountain when their parents left jobs in Florida to start a new life in the
Arkansas Ozarks. “It was exciting,” Mrs. Williams said of the move.

“We found u vibrancy in the people, and nothing but good feelings and genuine
concern—an oft told tale in a state that takes fife as it comes.
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Facing the hekleness of weather and prices is

story 1o Iarmers like Hert

v iright), wh
covienns were threatened Dy drought last vear
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Alreadvewell-used machinery sald by auctioneer

Blackmon (lowear right) will most likely be tin
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_CRIME DOESN'T PAY &

HEITHER DOES FARMI

regisiered 1 his traller. Blackmon's Back

e lnreest sale of 115 Kmnd in

Ldle auction =1
the country. The sellers simply park ther
machinery along the river and leave without
any receipt. “We walk mway from sales hike
Lhis with well over a million dollars of 1
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Arkansas trust

Agriculture 1s big business i Arkansas. Al
40 percent of the stnte s farmiand, sov
beans are the leading crop, and more rice and

ISR

brotler chickens are produced than inany
other state Arkansans also riuse evervihing
from cotton, hay, wheat, corn, oals, grain
sorghum. spinach, snap beans, pecans, apples,
peaches, grapes, strawbérries, cucumbers, to-
matoes, and watermelons that outwelgh the
farmers, to cattle, horses, hogs, turkeys, quail,
chukar partrilge, pheasant, enckets, iish, and
worms. Turn on the television in Little Rock
—iertuhzer commerciIals

l'om and Bonnwe Blackmon live in a man-
ston full of antiques on leafy Edeehill Road
in Little Rock. "We o 1o New York to 1
theater every year, Tom savs. “People up

LT 41w Ay5 l."".|'1_'1_l L= L |:-I.' .".1'I.".||-!l!rl'.

i

vy ey ol thi= Atereoty |||_'._||hF'h;--l'-.-.irl—-l.l'l'!'i"lli
visitors that people live here, thal
thiv hove the Arkimsas Ssymiphony Crchestrn,
the Arkansas Arts Center, & repertory theater,
the MNational Center for Toxicolomcal He-
search, the Ardansas Gasetie; modern shop-
ping mulls—that they do wedr shoes

NG




After seven weeks and 4,000 miles of driv-
ing around the state, | also learned this sbout
Arkansans: Theyv are resourceful and enter
prising, waste lttle, can make and repair just

ibout anyvithing, and they hustle imaginativels

for income. They have o, because wealth here,
while not invizible, is not prevalent. Many
Arkansans barter and trade, often at auctions
[ asked Eddis how he felt about Arkansas
“This 15 a lot better state than 49 other states
Lhnk it 18,7 he sadd, “And 1 bByve m lexas™

Pruirie Teaches 5 Hard Lesson

Pioneers pushing westward into Arkansas
Territory in the early 1800% often got lost in
the forests and swamps of the Delta (as I
~olo had more than two and a half centuries
cariier), =o many paddled up the rvers—the

White, the Red, the Ouachita, the St Francis,

the Arkansas. Those leaving Arkansas Post
the first white settlement (near Back Gate),
came out of the forest onto a treeless pritire,
an irregilar oval of Hatness about ninety miles
Wwing and forty wide. The Grand Prairie.

hose who staved and tried to break the
gni] were more often broken by it. Poke a stick
into the prairie. You might just as well try o
push a pencil through macadam. Beneath its
shallow loam 15 a blue hardpan clayv. Aa
Rimnsas cement,

About the turn of this century the Grand
Prairie was discovered to be a natural paddy
The Rock Island Railroad advertised this fact
land its land for sale) throughout lowas and
Llnms, and (erman-American farmers came
here to grow nice. From a distance Stutigart
Arkansas looks like the Dallas skvline (pages

3 1]

4189}, Un close it 15 g small town of huge
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in eastern Arkansas, when rice growers raise lecees before flooding their fields.



grain elevators—the aorta of rice and sov-
bean production. Arkansas rice goes into
Campbell Soup, Quaker Puffed Rice, the
Soviet Union, the Middle East, and the craws
of a million ducks that invade the prairie each
fall along with thousands of hunters.

Catfish swim on the prairie. So do goldfish.
From farm ponds Arkansas produces more
baitfish than any other state, and is second
onby to Mississippi in raising catfish.

OUmn their farm near Carlisle (about 60 acres
of rice, 400 of catfish) Ray and Dot Schroeder
sink ten-gallon milk cans in their Grand
Prairie ponds. The female catfish layvs her egus
in & can, and before she can eat the eges, the
mule bats her out and guards them with slow
sweeps of hie tail

Last vear Ray was voted *Catfish Farmer
of the Year” by the Catfish Farmers of Amer-
ica, hut his catfish were unimpressed. When
Ray slides his hand into the milk cans to get
egzs for Diot's hatchery, the males try to bite
him. Big ones have knocked him flat with
their powerful tails.

Catfish are to Arkansas, and much of the
South, what salmon are to the Pacific North-
west. In Dumas, in Little Rock, in roadhonses
all over the state—as well as in the Schroe-
ders' kitchen—] became pleasantly addicted
to crisp green onions, hush puppies, and fried
fresh catfish, rolled in cornmeal and dropped
N cast-iron pots of peanut oil hot enough to
light a kitchen match

A Highway for Barges

The Arkansas River rises in Colorado and
enters Arkansas at Fort Smith. It meanders
between the folded Ouachita Mountains and
the Ozark Plateau to Little Rock, then on to
Pine Bluff between pine hills and prairie,
across the Delta to bed finally at the Missis-

With a =eries of locks and dams (twelve in
Arkansas) and the spending of 1.2 billion dol-
lars, the U. S, Army Corps of Engineers has
made the Arkansas navigable up to Tulsa,
Oklahoma. Tugs and barges freight in steel
and raw materials and take out grain and
coal. Originally it was hoped that a million
tons would be moving on the river by the
time the project reached Tulsa, but almaost
three times that tonnage was recorded in the
first vear ol operation (1969 and last vear
more than eight  (Confined on page 407)
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WINNING COMBINATION

of rich river-fed lowlands and

mountamm hollows underscores Arkan-

sas’ nickname: “Land of Opportunity.”

The rugsed Orarks draw tourists and

sportsmen secking a taste of hill country.

Cotton, rice, and soybeans quilt the Delta,
and vast tracts of pine
in the southwest feed
the mills of the robust
forest-products industry
In the Arkansas River

Valley stands Little Rock, capital city and

growing industrial heart of the state.

AREA: 53,104 agp. mi. mnk, 27th. 55%
forested. POPULATION | 1UFS estimale),
2108000 BECoNONY: Lumber and wood
prodlucts; food processing, oil and natural

B, !m:l- .5 lnglﬁmimmm:—pmlm.
lends in broilers; sovbeans; Jeads in rice.
MAJOR CITIES: Linle Bock, 130,700, Fort
Semith, 68 000; North Litthe Rock, 62,000,
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A capital way of life: Little Rock
sports new prospenty with a certain

[
lnn. Businessmen gather at noon to

&
practice on a rooftop putting green
(left) of the downtown Worthen Bank
huilding. Mountain musicians pluck
and waw in the loboy of the nearby
First Mational Hank during its Ozark
Crafts of Christmas program (right)
The city's economy Innmuished
after racial strife in the late 1950
But stability and intenstve civic
efforts have since drawn dozens of
new industries, including a Falean
Jet plant (lower right) where
alrframes flown in from France are
customized o =it Duvers' Lastes
Cultural horizons have also
broadened. The Arkansas Arts
Center not only offers city residents

i chance to participate in droma

tance, and fne arts. but al=o reaches

out th smaller communities throtgh
louring Lroupes, 4 wandering
arimobile, and teacher training
programs. The center's Children's
Theater, which travels both
statewide and nationally, stages
productions from Pinocchio (sbove)
o Shakespeare. The troupe
performed in Washington, [ C.'s
Kennedy Center during the
innugurnton of President Carder
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(Continued from page 402) million tons

For vears virtually all bauxite (for alumi-
num) mined in the United States has comue
out of the ground near Benton, a light-
industry town near Little Rock. The river
project has made it possible to supplement
the Arkansas ore with higher-grade South
American and African ore, barged upriver.

True Grit and a Casting Rod

At Benton I encountered Tom Blackmon
selling bass boats.

“OK, a 1975 Glasiron bass boat in need of

engine work, but it's shll a good boat. Does
the engine run?” The manager nodded. It
runs . .. twentv-gight hundred now, twenty-
eight-twenty, now tharty, twenty-elght-fiftv,
trailer and all

All across Arkansas vou see pickups trail-
ering expensive bass boats—sleek, low fiber-
¢lass silhouettes, less ke watercraft than jet
interceptors. In Arkansas, as throughout the
south, bass fishing approaches a scientific,
gadgeted mania: hvdranlic pedestal seats,
electric trolling motors and anchors, engines
up to 200 horsepower, depth finders, tempera-
ture gauges, acrated live-fish wells, and cast
ing decks covered in polyv-turf

Not evervbody here bass fishes, but T met
few who do not. To describe an afternoon
fishing with Arkanzans as relaxing is to be far
wide of the truth, for in purstil of the black
bass thev are grim and determined. And at
tournaments they are fanatics—as 1 found
out at one sponsored by the Arkansas Bass
Assoclation on Lake CUuachita, in the rocky
hilis near Hot Springs:

Before dawn, the dark harbor was growl-
ing with 350 fishermen and 175 bass boats
(In the check-in barge, a2 man aimed a light
into boat wells to be sure no one was going
into today's tournament with vesterday's fish
The boate pitched and rolled, big engines
rumbling, reminiscent of a naval invasion
The harbor twinkled with red and green run-
ning lights and, like small coal fires, the flick-
enng orange biips of depth finders

Lining up the first flight, Joe Wilson and
Leorge >chweer, officinds of the tournament,
weaved among the boats. A metallic red Mon-
Ark, a bloe and white Roughneck X1, an
apricot Kanger with Apache stripe

Jim Owens backed his white Bass Cat
away from the pier a= David Prvor, standing,

Easyvgoine, Hardworking Arkansas

Homesteader spirit draws settlers Lo
country and town. Herbert Kimbrough
and family (above) left Little Rock for a
J-acre farm, where months of cutting and
clearing créated pastures for horses and room
to ride, His wile, kay, a socu! worker,
«fill commutes claily (o the city. But Kim
savs, “1 was rajsed in the city, worked in
the city, but this is where I belong "™
Charles and Becky Witsell (lncing page
toak another road, biyving and rénovating
B house bullt in 188% in Little Rock’s
“Caapaw Quarter,” the city's oldest
sectur. Urmowing numbers are investing
thetr futures in the inner city



threaded line through the rod guides. David
Pryvor 1= the povernor of Arkansas, a man
who prefers fishing at a more civilized hour
and comfortable pace.

The fishermen, tensing, reversed their caps
like baseball catchers. Some wore crash hel-
mets, plexiglass visors, goggles.

“Let me have yvour attention!” Joe shouted
into his mike. *Kill all vour big engines!" In
the momentary silence, Joe said a brief prayver,
then the harbor thundered to life

“Ense out, now!” Joe shouted. “No rooster
tails! Ease ont!™ A few eased out, but the
bhoats were soon al Hank speed, rooster tails

Water-skier's signature streaks the Arkonsas River, a once treacherons channel

spuming, and the harbor was a raging sea

Cotton Cordell wias not there, but hi= [1ve-
lihood was: plastic worms, “crank baits” (Big
O, Super Shad, Gay Blade), pistol-grip graph-
ite rods. Carl Richey Cordell, Jr., s an Ar-
knnsas success story. As a bov, Cotton lacked
money to buy lures, =0 he made his own. Cor-
dell Tackle, Inc., in Hot Springs; 1s now amaong
the largest manufacturers of fishing lures in
the United States. The lead jigs are shaped
in jewelny molds. The Plastisol worms come
in delicious hoes of raspberry, strawberry,
anid grope. Fishermen keep demanding ex-
otic colors, so Coiton produces them: Hof




Head Neon, Firebelly, Chameleon Green
I once asked Cotton how many colors 1
needed to catch bass. “About three,” he said.
smiling. “Light, dark, and yvella. That's all vou
need, But people want this.” And he held up
a ming-inch plastic worm, soft brown body
and hot-pink nose, which in the light glowed
indescent purple. “Seer It's gotta be ‘purty.' "
Too Busy for Trivial Things Like Eating
That evening the governor was exhausted.
“T' tell vou,” he said, *1 was fishing with a
serious fisherman, My hand got so tired cast-
ing and cranking, 1 was afraid I was going to

throw that rod in the water. | offered Jim s
candy bar. ‘Unh-unh,! he sad. ‘1 don't eat
when [ fish."™

At the boal auction in Benton, Herbert
Kimbrough bought chicken wire, coops, jars,
tools, and plow handles. Kim, who grew up
in Little Rock (“T'm just a c¢urb-and-gutter
man' ), guit his foor-covering business to go
back to the land, to a I0-acre farm near
Menifee (page £07).

The day 1 drove out to see him, Kim was
standing i his vard, an immense black man
with arms like the limbs of an oak, in bib
aoveralls, T-shirt, and work bools, his hair a

transformed by locks and dams into a safe route for boats and barge traffic.




tredils of small cornrows, He has - a gentle,
melodious drawl,

“Come on m. Would vou like a beer? [ was
iust ixin to take a break. All 1 do around here
i5 piddlin, I'm trvin' to do what interests me ™

We had a beer and walked ncross the field
o his woods. Each moming Kim clears out
brush and water moccasins, o0 his children,
someday, cin nde their horses through the
oak and hickory. Kim's horses come when he
whistles, a trick his grandiather taveht him
Sundance, Kim's pit bullterrier, was in the
woorls, He studied my leg with the interest of
a zhark. 1 studied the woods for an exit

One Mun's Drenm

Kim prefers clearing brush o kneeling on
floors. *1 love that cutting wood. I can relate
to that That's renl Grandfather had him
about 15 to 20 hogs behind the barms I'm
sonna have the same thing.”

Kim owns some pullets and plans to get a
milk cow, a4 goat, fish for the pond, and a used
tractor, Nedr the house is an orchard and gar-
den. For shade in the horse pasture, Kim has
planted a few pine seedlings. He stores his
hav in a 4% Chevv resting on blocks, his tools
and saddles in his “Forniture and Floors,
Inc." panel truck. The basketball backboard
reads: “Zomed Industnal...Call John L
Bumnett . .. 376-3811."

“When 1 have this place fixed up the way

I want it, I'll start doing floors again to make
some money, | got a long ways to go, but 1
came d long way.”

Kim, who is 33, remembers a Little Rock
of trollevs and busy sidewalks when he was
“comming up" near the Rock lsland Railroad
tracks in the city’= south end. Kim swam in
a stock pond and swept out gram cars, =ell-
ing the sweepings to 4 woman for her chick-
ens and ducks. Blackbirds swarmed to the
tracks for grain, and Kim flattened them un-
der “falls,” old doors propped up on triggered
sticks, “We'd pick 'em and cook "em up with
peas all around. Birds, when vou was com-
ing up, was a real treat”

For vears Little Rock swelled with whites
and sharecropper blacks moving from the
small towns and mechanized farms in seurch
of jobs, In the 1950% whites began drifting
to the suburbs—then flooded to them after
the confrontation between Governor Orval
Faubus and federal troops over integration
af Central High School. Most downtown
businesses have followed. Now, even at rush
hour, downtown sidewalks are nearly empty,
as workers slip down elevators to parking lots
and drive home to the suburbs

Cine day Kim drove me around Little Rock.
We passed Central High School

“In 1957 this street here was mohs.” Kim
told me. *You know what 1 mean? Broom
handles, boat oars. When it got dark, vou'd

Duck eall’s rmucous guacking
answers duck talk in the sky (right).
Muore than a million ducks;
primanty maliards, wing through
the state each fall alone the
Mississippl fhyway, feeding in rice
nelds and fooded timber. Wild
turkeys and deer, once almost wiped
out, heve been nurtored back to
hedlthy numbers through effective
gume liows and restocking programs.
Stocking for profit is big business on
the Grand Prairie where cathsh are
ralsed AS @ crop on agoafarms.

Here a thrashing heed is rounded
up by =eine (left)

National Creographic, March 1978






Spotlighting the need for renewal,
Pine Blull resydents stame a May Dy
festival to draw attention 1o their
downtown district. Square dancers
twirl in front of the county courthouse,
gutted two vears before by a fire. The
building dates from before the Civil
War, and is now betne rebuilt

The littke town of Wilmot, in the
[eltn, searched ten vears for a doctor
oy man 115 chmc, Then D Thievu Bui
Nefl) arrived in May of 1975 ot Fort
Chaffee, processing center tor the
resettiement of 50,800 Vietnamese and
Cambodian refugees. A former army
suryeon, Dir. B now has a thriving
familv practice i Wilmot

Nurional Geagraphic, March 1978




better do like the chickens—get near wvour
roostin’ place.

“This used to be an all-white area. Now
it's all black."

We bumped through the industrial east
end, where Kim and his wife, Kay, once lived.
Kav 15 a social worker (master's degree) in
Little Rock, commuting 78 miles dailv, Dhur-
ing the week their children live with Kim's
parents in Little Rock and are bused across
town to schoals in white areas

We passed War Memorial Stadium, where
the Arkansas Rarorbacks play football when
thev are in town; the University of Arkanzas
is in Favetteville, in the Ozarks If Arkansans
have a unifving passion, it s their football
team, the Ruzorbacks. Throughout the state,
on bumper stickers, billboards, filling sta-
tions, laundries; vou see pictures of a violent,
charging red hog Rarorback Realty, Razor-
back Shooting Supplies, Razorback X-Ray
Co. “5 " Razorback country.

Truth in a State’s Nickname

We drove through Sugar Hill, University
Park—well-to-do black neighbarhoods—ansd
then into Pleasant Valley, Little Rock’s Bev-
erly Hills. Kim stopped the car,

“You see, black folks look at this and try to
make it. They can't touch this out here, They
want to fee] like they're close, though. But
thev find themselves just work, work, work,
grinding that nose down. Thev think they
can kill that work. Thev're wrong. You cant
kill work. I've seen work kill men. See that
yviardman? He's gettin’ toit"

Years ago Kim's father couldn’t wait to get
out from behind the plow and mule and head
for the city. Kim is going in the opposite di-
rection, and gladly leaving the city behind.
Kay has reservations about what they may
be giving up, but they pull together.

“Whatever a man wants to do, whatever
makes him happy, he can find it in Arkansas,™
Kim said. “Arkansas people will stop what
thev're doing and talk with vou. Thev're
inendly. You can have car troubile on the in-
terstate at midnight, knock on a door, and
people will help vou. They'll do that in Ar-
kansas. Arkansas i5 the ‘land of oppoertunity.’
It's been that for me."

Arkansas has been that for Junior Cook,
too. He pulls drum, buffalo, carp, cathsh, and
alligator ear out of the Arkansas River in

Easveoing, Hardworking Arkansas

trammel nets and sells them at his market in
Pine Blufi.

Sport fishermen refer to gar and carp as
“trash fish," and most commerdial fishermen
in Arkansas throw back evervthing but the
cathish and buffalo. Junior keeps evervthing
hut the trtles,

“Y kmow, a gar don'l eat no dead bait.,” he
says “He don'teat no chicken liver like a cat-
fish. We get 51.30 a pound for catfish and 60
cents # pound for gar. Gar's not bad eating.”

Junior is a pleasant, almost whimsical man,
and his anger {s slow to rise—except when he
sees poachers using the magnetos of crank
telephones to shock fish to the surface. When
poachers put wires in the river and "“tele-
phone” fish, Junior goes to his house trailer
and telephones the law.

Junior 15 33 and is content in his native
Arkansas. "I been around quite a bit,” he
siys, “different countries while T was in the
Army. | do like to go 1o other places and see
other things, But this is whére my old den tree
i£ Thev say an old coon likes to come back
and dip in his den tree. Arkansas has been
good to me. I helieve 1 can find enough to do
here, and then some.™

Competing With Television's Lure

Jim Hatch came to Arkansas because here
he could make a difference. Jim is from Tihi-
nois, by way of Jullliard. He plavs bass with
the Arkansas Svmphony and, like the other
dring plavers, teaches strings to  school-
children who until recently played only band
Instruments. Jim is impressed with their
musicianship. He finds the attitude toward
art more genuine here than in MNew York
City, Jim is tall, slender, 31, and adroit with
children.

“OIK, tonight when you're watching *Char-
lie's Angels,' | want you to cross the stringe
ke this...."

“1 don't watch ‘Charlie’s Angels'*"

*OK, “The Wallons,” whatever. ..
witched Rostropovich last night?"

“Who's that 7 T watched "Charlie’s Angels.” "

For vears opportunity was what Arkansss
hued little of, squeezed out by drought, the
Depression, the overlogging of the Ozarks.
By World War 1L, Arkansans were streaming
out of the hills and the Delta, heading for the
aircraft plants in California

In his vouth Orval Faubus followsd the

. Whao
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strawberry harvest to Michigan, thinned
apples and cleared slash in Washington,
haboed in Chicago,

“1 slept in that fne park on Michizan Ave-
nue,” he told me, "and & policeman would
come through every day at 4 pm. and blow
hiz whistle to move us out of sight so the hol
potlol could walk by on their wav to the
World's Fair. The nest time [ staved i Chi-
cago, | wis governor, and I could afford to
stay in o suite”

Bringing Jobs to Arkansas

The mony was not lost on migrating Ar-
kansans—Fauhus among them—thatl their
reputation as incustrious workers ot them
Jjobs not in Arkansas but outside it

In 1935, with the state almost drained eco-
nomically, Governor Faubus appainted the
late Winthrop Rockeleller to the newly lormed
Arkansas Industrial Development Commis-
sion. What Rockeleller mayv not have known
about industrinl development, be more than
mude up for 1n ks inflgence with the indus-
trialists. As chairman of AILNC, he helped or-
sanize (and sometnmes fund) an ageressive
sles campaizn to attract industry 1o Arkan.
sis. AIDC compiled encvelopedic fucts about
the state and, particularlv, the towns where
plants mignt best locate. The communmnities
looked around il thelr assets, vacuumerl, el
the table, and switched on the porch light
Forrest City gol a hotst-manufacturing plant.
Baldwin started bullding pranos m Conway,
and soon nemghboring states were looking
over the fence with enwvy

In the vears since AILDC was established,
Arkansas has reversed its declining popula-
tion {now more than two million). Companies
have mvested four illion dollars in butlding
and expanding 3,500 plants here. A fourth of
all Arkansas workers now hold manufactur-
ing jobs Lumber, paper, furniture, electric
motors, buses, food] processing, aircraft com-
ponents. Of this countryv’s 500 largest com
panies listed by Fortune magarine, 120 have
plants in Arkansas

Delmar Middleton 1s not in the Fortune
S0, Mor—were there one—would he be ina
Fortune 500,000, Unlike International Paper,
Weverhacuser, Georgin Pacific, and the other
large companie= that own almost four million
acres in Arkansas and dominate s timber
industey, Delmar operates a small mill, a 440
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Corlev, on a few acres in the Uzarks. He uses
a 34-inch circular saw to cut oak, hickory, and
vum into railroad ties, lumber for grocen
pallets, and bhark slabs for charcoal

More than hall of Arkansas is commercial
forest, and a fourth of all Arkansans in manu-
facturing are emploved by the forest-products
ndustry. Peckerwood mills—as those like
Delmar’s are called in this region—are rems
nanis of the past, when timbering was done
mostly by small entrepreneurs scattered
about in the woods. The davs of the whip-
saw, the zach saw, the gang zaw are gone. So
are most of the (Continued on pape 420)
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Before the bugle calls st Hot Springs’
Crakliiwn Jockey Club, high-string
Thoroughbred Gos-n-(ias takes &
reassuring mibble of his calm companion,
Herman (kaeing page) Lucky pieces
abioting at the trock. Che visttor from
Sew Mexico bebeves in weanng luck on
every finger (above), Tourists often take a
hath-—even when the truck is closed—in
water piped fram thirmal spongs in the
Chaachita Mountains In 1832 Congress
criated the Hot Springs Reservation, now
i matiomil park






Agribusiness: Arkansas style

LOCGD OF FUTURE PICKLES tumbles
F mto aoeurantic vab ot the Atkins Puckl

Compaiy during the busy sumimied
harvest (lefl), Cucumbers roll in from both
Lexas and Mississippl, i: well as from farms
m Arkan=as, 1he state's central ocation
edar expanding markets i the South and
=0t hwest hps helped the food-processinp
ISy achieve amoxns growih sance
world Wear 1L Tyvson Foods, In ane 0l ine
dale's leading poultey producers, contracts

with tarmers all over the Orarks, who

icliver almost two mullion brollers 5 week
n its Springdale egg plant, nearly half o
mitlthon table eres a day are candled L

assure quality (right)

Lree larming plioys & growinge mole in the
[orest-proclucts ihdustry, Arkanae’ lepding
manufacturing emplover. Low-erade hardwood

logs stockpiled ut the Potlatch Corporation’s
vard in Warren igbove) were harvested
primarihy from stands of mixed hardwosels
il pines, andd will be used for manafacturmny

paperbeare], To (oster (ast-growing pines

sarte loresters use herbicides to control

hardwoods, o technigue that has ratsed firotests

andd legnl chabllenges {rom environmentalist
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(Continued from papge 415) Delta hard-
woods inow sovhean helds) and more than a
million acres of Ozark forest (now cattle
pastures). S0 tpo, practically, are the likes
of Dielmar Middleton

“It ain't much,” he savs, *but it's a git by."

Half the fwrmture manufactured o the
state 1 made around Fort Smith, as are cups
by Dixie, appliances by Whirlpool, peanuts
bv Planters, and baby food by Gerber, Her-
man Udouj (vouv-dodee) started Riverside
Furniture in 1946 with a bottle of glue and

Ozark patriarch, Orvil “Strawberry™ Henson
(facing page) hos cul broomoorm in Kansas
and picked apples im Washington Now 60,
he's home toostay with his second wife and
the voungest of his 16 children iabove) Hq
resents newcomers who clear the forest for
development. But of those who come to find
a simpler way of life, he beleves "that's renl
worthwhile Those people won't hurt the Land '

samie arclers for baby furnituree. He's now
chairman of the board of the largest furniture
company in Arkansas, where nostalma is put
mito “nostalgia furniture” with whacks of a
chain. The Udouies own 200 Thoroughbreds,
which they race at Oaklawn (Hot Spongs)
el other trocks: ground the country, The
bronze front doors of their -uh:;..m! homie in
Fianna Hills, a Udouwj development overlook-
ing Fort Smith, weigh half a ton

Unlike the Deep South of the Delta, Fort
=mith = a town of the West—aonce the end of
the rope (Hanging Judge Isaac Parker's) for
outlaws who terrmnrized western Arkansas
amed the adiommmg Indian Territory, “Tt's a
zolid town,” LAVE Herman, “Between them, a
husband and wife at our plant earn mavhe
517,000, have a little farm, raise their own
vepetables gnd meat, but thev'll have two
cars and a pood bass boat It just doesn’t take

as much to live here”

Crultstpanship lor Sole

ot the least of the state’s attractions for
industry 8 the attitude wward work. “The
work ethic,” Governor Pryor save, “is ex-
tremely strong here. In Arkansas workman-
<hip means something "

Arkansans make everything from turkes
culls to violinsg At his Hhome in Russellville,
Jimmy Lile makes dropped-point
hunters and skinners, Arkansas toothpicks,
Howies, folding knives that close with the
click of a Rolls-Royvee door. Chairman of the
Knifemakers League of Mauasters, Jimmy
shapes honcles ol of wood, India stag antler,
wvory from elephant tusks (which he heeps in
i bank vault). He grinds the blades out of -2
high-carbon, high-chrome tool steel, and heat
em & hermolvne furnsce. He
sharpens the cutting ecaes on Washita ‘and
hard Arkansas ollstones, mined by one of the
<tate’s oldest industries from the uplifts of no-
vaculite in the Ouachitas, a stone so abrasive
thal il quickly wears oul sphibing muouls,
guarrymen ' poots, and the cleat: on huge
crawler backhoes. Dinmond saws are used to
cut this stone. (Diamonds come from Arkan-
sg=, Lon, from a state park near Murf reeshora
Iind one, and 1t's vours.)

In 1946 Paul Klipsch found space in a shed
in Hope to make loudspeakers. Klipsch now
has %0 emplovees and lots of space His
Klipschorns, the woofers of which are built

RIIVES
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of nine-ply birch from the USSR, are con-
siclered by many to be the finest loudspenkers
in the world. Made in Arkansas

Millions of chickens are made in the
Ozarks. Hatched after World War 11, the
chicken industry now employs thousands of
Arkansans, particularly in the Ozarks, where
hills of hardwood are being killed off with
herbicides, cleared, and fertilized with chick-
en litter to grow grass for cattle

Last vear Tyson Foods, Inc., of Springdale
grossed about 225 million dollars. Each
morming red Tyson buses take some 300,000
chicks from their hatcheries to contract farm-
ers-all over the Owarks, who raice them to
broiler size.

Chickens by the Fistul

When the sun goes down, Jimmy Graham
gots into chicken houses and snatches thou-
sinds off ther feet. He heads one of Tyson's
15 catching crews. Jimmy is shight of build,
but he has the grip of a blacksmith, Tonight
I watch him catch chickens at & farm near
Tontitown, an Italan settlement where
grapes are grown A front-end loader ferries
empty coops from fathed trailers to the
chicken house and returns, red-hghted and
grunting, with coops full of confused chickens.

The chicken house—the length of a foot-
ball field—is bathed in dim blue light, enourh
for the catchers to see, but not enough light to
arouse the chickens, which squeeze together
in a warm, sleepy sea of white. The air is full
of dust, feathers, ammomia. and the muted
“puks” and “veeoks” of 19,000 contented
chickens. Like umpires dusting the plate,
Timmy and his catchers bend at the waist
grab chickens by the legs, invert them, and
rigrdly stuff the legs between their thumbs
and fimgers. Lugwing nine birds from his left
fist and three from his right, Jimmy stufis
them into a coop and grabs more. “Used o
be, twenty thousand chickens wias a hell of a
night,” he suvs “Now twenty thousand is
nothing—now 1t nbhout 35.000." Don’t arm
wrestle with a chicken catcher

The Ozarks have traditionally been hills

of hard times and ticks, of row cropping and
tmbering for barrel staves, then emptiness
when the trees went down and the ol plaved
out. Crzark people still look upon their hills as
“nn good place to live, but 2 tough place o
mike a living"”

In the fall Arthur Gunter picks applés in
Miszourt, and in the winter he trops coon,
bobicat, and coyote in the Ozarks. On his
farm near Pelsor he has some cows and hogs,
and he plows with a mule. He cooks and re-
ingerates with butane, heals with a wood
stove, and lights his house with Coleman lan-
terns. Arthur, who i 54, grew up not know-
e how to hunt for turkev and deer, and
neither did hiz father. In these devastated
hills there weren't anv.

Now deer, turkeys, and some bears are re-
turning to the Ozarks. One morning recently
Arthur hunted for a turkey, shot it, found
some wild ginseng, picked 80 dollars' worth,
wenl home, snd plucked the bird, When 1
witlked into his vard, be was stretched out on
the seat of his pickup, shoes off, doors wide
open, listening to the ball game on the radio.

A New Lile in the Hills

Tounsts come to the Ozarks to see the
Passion Play at Eurcka Sprngs, the Ozark
Folk Center at Mountain View, or to nose
around the hills trving to photograph people
ke Arthur Gunter, Many want to return—
permanenthy—and increasing numbers are
doing just that. Land in much of the (Jzarks
can be bought for a few hundred dollars an
ucre, and state and local taxes are the lowest
pér capita of anv state in the U 5 Between
1970 and 1975, about 39,000 more pecple
miwed into the Ozarks than moved oot They
come out of snowhanks and traffic in Chi-
cagn to live in retirement communities and to
hsh. Many are homesick nitives returning
from California. Some are dropouts from the
'0's, back-to-the-landers whe build lofted
cabins of battened green oak with heavy
doors like safes, live off the land (and their
own kind of grass), and learn why so many
niatives gave up and left: More self poes into

Like frozen breworks, stone pillars born of time and witer stand
revealed by floodhishts in Blanchard Springs Caverns, near Mountain View,
The same forees cut the surface of the once uniform highland plateau to
create the undulating ridees and vallevs of todav's Ozark mountaine

Fasveomyg, Hardworking Arkansas









these rocky hills than subsistence comes out

When Lewis Grabbe and his wife came to
the Cgarks, near Rushing, vight vears ago,
Lewiz knew nothing about masonry. But
stone. by stone, venr by wvear, e has been
building a house ta leave to his children and
grandchildren. Lewis Grabbe 1= 55 vears old,
scarred, and muscolar. His big fists are
enarled from hghts in the Navy (boatswain’s
mate) and Hiting stane in the Churks

Lewis removes by hand only enough trees
to let in the sunlight needed to grow pasture;
hizs 42 aecres look like a London park. [n a
grove of nak, persimmon, and hickory is a
comparimented bathtub he Bmlt of stone:
a dryv well at one end, where he stands and
scrubs; a fireplace at the other to heatl water,
He exudes a spiritual jov about hard labor,

“Thev're hauling stone out of Stone County
like sou wouldnt believe,” he savs. “Some
people will sav, “That stone's in my way.” Bul
I look at it as something that's been here for
cons. | wanted to build my own house from
materinls off the land. 1 face my house enst,
‘cause that's where all our learming comes
rofm. | want to put miy house sgquare with the
world. Mavbe I'm a little odd, but I apprec-
ate whoat God's done for me”

Search for a New Beginning

Some mitles away Cindy Berman stiands at
the entrance to her iirst Ozark home, looking
peross o canvon to the preen hills bevond
The Ozarks, like the Ouachitis to the south,
nre intimate hills, not awesome mountains,
and one must spend time here 1o fully absarb
thetr beauty, Cindy's single piece of furniture,
where 1 =it 15 a oot of lashed-together pine
branches—the first functionnl product of
her hands. This dwelling, like Lewis Grabbe's,
15 of Oeark stone, but no human hand chaped
it Cindy Berman came to Arkansas from
Long lslund three vears ago with only a knap-
<sack and an issue of Mother Earth News. In
this ¢liff is where she lived for the first nine
months In oo limestone cave.

(M those like Cindy who try to live off
the Ozarks, probabily far more leave than

persevere. (A master’s degree and atree house,
muny natives say.) Most of them find loneli-
ness, fear, and hunger. But Cindy also found
herself, and that's what she moved here for.

Shedding Some Academic Blinders

Cindy i 26, tall, has thick evelashes,
brown hair, a full mouth, long, strong arms
and legs, and an enthusinsm for life that
would astound MNorman Yincent Peale,

“When I came down here, T just wanted to
sit by this creck and be by mysell. In a covert
way | thought 1 was better than these people.
Bov, oh boy, was | wrong. The smartest peo-
ple are the self-educatied ones. Now [ see that
plain ald life experience is the real education.
I'm a whole lot more bumble than [ ever was™

Cindy now lives in o cabin she built of pine
from her hillside, She got her door and win-
dows from a dumyp, Her woord stove cost 335,
Her table is a telephone-cable spool on end.
She carries her water in buckets from the
creck far below, Cindy studied o be a teach-
er, but she has had difficalty finding work in
the (earks, and what she has found. like
catching chickens, has not held her interest.

She barters for things, for labor. for food.
she prows veeetables and spices, and sun-
dries apples, tomatoes, and watermelons,
which shrink to a leatherlike candy. Cindy
existe on about 500 u vear

She no longer invites inmends down {rom
New York, and enjoyvs going there even less.
Her city friend= belittle hér way of life and
irv to talk her out of it “You're a school-
teacher—you ought to be teaching”

“Even some of the natives can't understand
why I enjov chopping wood with an ax,” she
savs. “Thev'd buy a chain saw. What [ enjoy
s a simple, beautiful life, they see as poverty.

“I've just gained faith in my ability to do
anvihing 1 want. T grew up believing vou
learn evervthing from a book. Now 1 learn
by doing, of watching someone élse do it"”

Cindy put her finger on Arkanzsas. “Things
around here have different values than dol-
lors and cents. These people really know how
to make do." 0

“I'he gods do not dedoet from man's allotted span the hours spent in fishing ™ If
the proverh were true, a good many Arkansans might well live forever. One of every
four has a fishing Beense, And somewhere along Arkansas’ 9, 700 miles of streams
ard 580,000 ncres of lokes, there's n=pot for each to Gnd Gsh and solitude
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The

Ihousand-
Mile Glide

By KARL STRIEDIECK
Photographs by OTIS IMBODEN

AR &, 2T A FHHT FEOITOHIN S PFIEATE

Snug as a foot in 4 shoe, the author
straps into his sailplane on Balkd FEagle
Mountiin, Pennsvivania, gssisted by his
wife, Suzanne (helow). Last vear he roade
winds along ridges [fom Pennsylvania
wy Tennessee and back—a world record
Hugging Bald Eagle’s flank (overleafl)
durtng a trigl nin, he takes his own

picture with a wing-mounted camern

i3 ] THIS PAGE FOLDS OUT

HE NOISE of thrashing branches

outside myv home on Bald Eagle

Mountmn woke me, and [ rolled over

in the darkness to check the clock be-
cicle my bed: three-thirty, In robe and
slippers 1 went outside, wondering if this
coulld be the thousand-mile day

Cwerhesd m the moonlizhi, clouds were
scudding by, driven by a northwest wind
And it was cold for early May in Penn-
sylvaniaz—a33° Fahrenheit. A day or 20 ¢ar-
lier, this chill air mass had been in Canada

All the signs said “Go" I telephoned my
nfficial ground observer, Bob McLauvghlin,
to Jure him from his warm bed., then began
the preflight chores. Ballast tanks i the
wings of my sailplane had to be Glled with
250 pounds of water, and the barouraph
checked to be sure 1t would make its inked
tracing of the altitude during the record
attempt. I had finished and was bolting
dewn a hurried breakfast when Bob ar-
rived. Together we rolled the big iberglass
ird out to the runway behind mv house

Almost a wvear earlier there had been
another thousand-mile day. 1 had flown
my satliplane down the Appalachian ndges
into Tennessee and back. But because of A
technical mistake on mv part in photo-
graphing the most distant point reachéd,
that Hight—the longest ever made in a
motorless aircripft—did not become an
official world record. Todsy, 1 promised
myself, I'd remedy that mistake by making
the flight again (map, pages 434-5)

o some, the fight of a sailplane—
or ghder—must dety loge How can a
heavier-than-air machine passibly <tay
aloft for hours without an engines

A sailplanes "engne” 15 reallv the sun.
Solar energy is absorbed unequally on this
multsurinced earth, and that mmbalance
penerates currents in the ocean of air. Ver
tical currents—bubhbles of heated an
rise In what are called thermals. Homzon-
tal currents, of courze, are called whinds.
When i
they are deflected upward

A zpilplane can ride the rising asir, cir-
chng in théermals or soaring on the up
thrusting wind close to a hill—much as a
surfer rides a wave. IT the-air rises faster
than the normal sinking speed of the sail
nlane, the pilot can gain albtude

T Lilow, .I._:.I:i!l-' the '-:-.']1' 'I!-.l*-i'.i'j M

ing up the Appa-
lachinn stopes on this lustery day, and 1
wold be flving down through the strong up
drifts at mWeh speed. But I must not dive too
steeply, for the stresses caused by fiving too
tast in the roiling air could peel the wings
from my sailplane

lurbulence Jolts Glider ARer Takeoll

The first Heht of dawn was turning the
mountaims to gray when I was towed aloft
by a jeep. I released the tow cable, swept into
the surgmg lift of the mountainside, and
banked around until my goal was behind me

The windzs were whist

The flight would officinlly begin 37 miles

northeast al Lock Haven airport, where wit
nesses walted to document my passing

As | mced along the ndgze toward Lock
H:I.‘-'r.TI. the air was so turbulent that onceo the
g-meter on my instrument panel remstered
five and a hall. A savage mist had shoved oy
ghider upward =0 wviolently that I'd beén
pressedd into the seat with the force of five
and a half times mv weight

Fitteen minutes after takeoff 1 soared
through the imagnary window of air over
Lock Haven—the starting gate—and banked
arain, southward toward the goal. It would

be a long day, and each minute of it Pd
racing the clock to get back to this airpor
before sunset

staring at the ridges that stretebed abead
to the horizon, 1 thought of the bovhood hours
| had spent sitting on those slopes, watchine
the birds soar by. Many a hawk and eagle
hitch free rides on the updrafis during migra
tory flichtz along this Avway

lLater—a decade ago—] flew their route
myself, but six miles high, as an Air National
Guard jet pilot, From that vantage point |
could trace the mountain chain for hundreds
of mules, from my home state of Pennsvlvania
clear down into Tennessep

Who could resist tryving to trave
like a bird? In 1966 | acquired a wife, a glider
and a rustic mountaintop larm near State
College, Pennsvivania

Since then, Suzanne has become a soaring
pilol, for we share the yven to be a bird And
L've lost count of the times she has towed me
aloft with oor jeep, conhdent that I'd come
soaring home in time for dinner. Five of those
flights have set world distance records.

There 15 a wondertul predictability to
rndege ronnine-—a relabthty datland soanng
ptlots most envy. To fiv cross-country, they
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must ind a thermal, circle 10 1t to gain alti-
tude, then hunt for another one more or less
in the direction they want to go, and circle
again, A beautiful sight, that aerial ballet, and
great sport. Bul certainly not the most effec-
tive way to pet from point A to point B.
stll, thermaling is & gentler sport than
ridge running. The long wings of my sail-

plane were Happing up and down, the tips
describing ten-toot arcs in the turbulence, Cn
an earher theht I had carried drimking water
in a baby bottle—but ztill the bumps were
violent enough to spurt water through the

mpple onto my plastic canopy
Tail Wind Out. Head Wind Home

Because the winds were hitting the slope
from a northerly angle, I'd have a tail wind
helping me on my way to Tennessee. It was a
mixed blessing, though—I1'd have to buck
a head wind on the return journey. And there
were a few gaps i the mountains to jump,
#nd no ridee at all for the final 25 miles to the

turn point. I'd have to use thermals to et

across those flatl spots
But for now. it was ridee runnime at ai
speeds upwards of

just above the wreetops. I sped southwest,

150 mibles an hour—aodten

past my home landing strip, toward the firs
hurdie at Altoona, Pennsvivania

Could | glide across this four-mile gap, or
must | waste precious minutes hunting for
thermals? Always on a fignt like thas a prlot
= faced with two choices—go fast ar play
I was at 3,200 feet. and a comfortable
600 feet above the treetops: plus, 1 had that
tallwind. I pushed straight across

A few miles fartheron | singerly approached
Clavsburg. I'd almost been blownoutof the sky
there on a previous flight, when a dynamite
blast went off in a limestone quarry below

Today, though, 1 could see workers in the
gquigrty. 1hevd be beading for zhelter if a
hinst were mmminent, Ur =0 [ reasoner], But
to plav safe, I decided to skirt the mine

The gap at Bediord—this one was eight
miles wide. From 3.400 feet 1 shid across it,
grivdually sinking, and regamned my altitode
on the slope at the southern end. | paused
near Cumberland, Marvland, to thermal even
higher
too low to generate strong lift [t was a ner-
vous 35 miles, with few emergency landing
ficlds below. But by working thermals and
witak ridge Lift, | managed to stav aloft,

Alr racing over a ridee sometimes forms

e

Ahead lay a 35-mile stretch of ridee

LrFins

Like o boy with a kite, a
striedieck into the air at his farm on Bald
Eagle Mountain for a practice flight (delt)
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what is called a mountain, or lée, wave;
smooth sheets of air race up, then farther
downwind, arc down and up again. Riding
the second upswing of & wave like that is
soaring at its best.

~Near Hopeville, West Virginia, | found a
wave and boomed along, grateful for the
smooth nde. In the turbulence, 1 had felt like
the ball in a whistle. Alotude was no prob-
iem now. At times, my altimeter read 10,000
feet. But even this smooth ride had its draw-
back. I was ahove the clouds and couldn't see
Lhe ridge. Hall an hour later it was down to
turbulent ndge Tunning again

Lebanon, Virginia, just 18 miles from
Tennessee, found me circling once more. But
these circles were not rsing ones; | was

e
"‘:—i’
-
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Froof he was there. On May 9,
Striedieck dips his left wing to make the
required photograph (above) that confirms
his turn point, a railroad bridee pnear Clak
Radge, Tenneses: it shows 1s a curved dark
line at right center. During a previous flight
e tooX the picture from the wronge angle,
and the record wos denied him

Undounted, he does it again (map. right,
riding lifting ridpe winds and columns of
rising warm air called thermals

checking my drift to determine the force and
cirection of the wind. I had a decision to
make. From here on the mountaing tapered
off, menerating less and less Hit. Unless winds
were favorable, I would have to turn back

Farther south, a forced landing could mean
maore than just the loss of a record; it could
mean the loss of my ghder, It is a sad fact

that, vear by year, the pastures along my
route—potential landing belds—are being

iragmented. At the same time, sailplanes are
getting larger and more expensive
Well, worrisome decisions are part of the
price of being a bird. 1 weiched the odds
The winds were not strong, but at least they
blew from the right direction. | pressed on
It was a harrowing 130 miles to the turn

START: Towed alofs from Bald Eagle

Mountain, Striedieck flies narthaast o a point
over the airport at Lock Haven, where flight
officially begins at 8:07 a.m.

PENNSTLVANIA
WEST VIRGINIA

FINISH: Lands at Lock Haven st 8110 508
Eiapsed time: 14 hoursand 3 minutes: -
Distance: [,015 B statute miks




point. Often, | had to circle in thermals to
supplement the weak lift from the ridges.

Then, finally, there were no more ridges.
Fhving slowly, at the sailplane’s most efficient
glide angle, | faltered ahead, working every
rising thermal 1 could find

Ballast Jettisoned as Ground Looms

I was losing the battle. The Tennessee
countryside now lay only 300 feet below, and
1 jettisoned my water ballast That 250
pounds had increased the glider's speed; now
it was a linhility.

But Murphy's law—what can go wrong
will g wrong—came into play. Though it
was warm in my cockpit, because of the
canopy’s greenhouse effect. the outside tem-

perature was cold. A drain tube on my ballast
tanks had iced up, and some water found its
way through a tank vent mmto my cockpit.

Duolefully, T watched it flow in above my
right shoulder, soaking my side on its way to
the bottom of the fuselage. And it was more
than just uncomfortable, it was o matter of
real concern. Would it freeze the mechanism
that extended my single landing wheel? If so,
when 1 touched down T maght discover the
breaking strength of a hberglass sailplane

No point in wortving about it now; slowly
I Hew on. With most of the water gone, my
hight for alttode succeeded. At 12:30 pm,
I reached the turn point

On my first thousand-mile day, my official
photograph of the turn point—the radlroad

57 A M, Wheniridge winds case at the sight-mile
ﬁﬂ%%hﬁﬂhm mmmmmmw
_ Maryland. Strisdleck encountars

Imn-:n th"iigt'! len side.

. ———mountain wave to nearly ¢ 10,000 fesl.

B:05 A M. Desceands to pick up ridge
It again a5 wave life diminishes.




brddes over Bullrun Creek near Qak Kidge,

[ennesspe—was laken just three degrees
putside the required “9-degree quadrant”
This time I made sure T was in the richi

"5 T
L. Lalels

||5.-=|_:_' witen | STHER ] el Che shuttes
safe, 1 photographed the point with a second
camera mounted under the canopy belore |
heacterd north again

Murphy's Law Works in Heverse

Ihere are happy times when Murphy's law
works the other wav—whal can go right wiii
oo rieht OUn mv w IV DACK Oover Lhe At coun
n | needed

tryside, the thermals were there whi
MEFTL. DNRT |'-...I|'_'-|.|l! L 'HIII."!!.'.'-.-I.'I.'. T Ehig

L LI

god] ridlee it Below e, the smoke (rom
house chimneyvs was blowing almost parallel
A EI'I.'l.j:!l:. [Or Le '-"-"I'n-'l wWas 1ncieasinge
snon 1 was fiving northeast at 115 miles an
hour, and T left Tennessee behind

| Fees an the A :-..!.'..'Ilf iy &l HES Tg=i ll'-'.I'.

hardwoods, and a good wind—say, 20 miles

Al DMOHUT O TR traces a visible sign of 1=
Spagry B P Y & reen e NP
DAassaEmt. DEWINE e gl edaves dpsiic

down to show their silvery undersides. Often
| s=aw those light “wind streaks” as 1 raced
along the ridoe

Hallway mcross Virginmia my lack began Lo

g0 sSour aeam. Strong downdratts—appn

|-r|.-.I| Al |".||I!I;.' .‘"|III='.- I'.'IIIJ'_||| e own

i SO0 feel. But adee it <aved the Highd

imb the mountain once mon
I found a wave again. nearine the Penn-
svlvania border; its silken lift pushed my air-

speed Lo 140 mides an hour. But ¢clouds ¢losed

ik below me, and 1 wias forced to dive beneath

them 1o keep track of the mountam siopes

[ Mherwize might blindlv veer too far off

ourse, above the clouds

| he clock wias my enemy now. Lock Haven
wis still 4 hundred miles ahead, and sunset
wis less than an hour awa

Could I make it strajght across the eight
mil¢ gap at bBediord? Frobably not [ in-
viestid a precious 25 extra minutes ih a cdetour
to i downwind ridge and back again on the
far side of the zap

hen, ke a zea =ull heading for its nes
iy |||-_' =.'|||,|'i:|.,|_-- birol raced ':|||' SELLINE =111
toward the airport. | radiced ahead for a
aobserver o witness my lancing

[here was the inkle of shattermne 1ce whet

I I =g AR | NCGINY el e Dyuad 1D Wi
extended normallv. At 810 pm —alter more

'S

awing tor altitude, St

thermal oves I'l Evlie,
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Truiling water, Striedieck dumps wing i :
Il bt : : than 14 hours aloft—that whee! touched the
Ballast (above! before a landing Hald : s '

Fagle Moyntamn, The added weight In runway again. Stffly, 1 "';:m"h':'”-"'l out of the

creased the ghder's spepd and bolstered 11s narrow cockpit into the cold and windy twi-

dender wings—60 feet across—against pun hght. I stood shivering; my clothes were still

Ehing turbulence sodden from that water ballast I'd tned to
For certification as a world record, a pho dump 500 miles .|-.'L.If'- in Tennessege

tograph (below) records particulars of the Hu* i '-I" " '|||_'r- Wis 4 warm sense of

flight; times shown do not reflect actual ; made the two longest

B 1 IT | i B =
akieadl and andinge, 1 he pcture must an
' elider '11 1I= in historv—and Lhis Lhn.nu.-;'_ru.l

miler surely would go into the record books.
Ahead lay 8 monumental paperwork task
documenting the record, but tomorrow

would be time enough to think of that

car after the turn-point photograpn. on the
samie roll of film

\ ; -
P"H MARL ITKIEDIECK

il

Next Stop Miami Beach?

FLI.['.-HT f_,ﬂ'll f HET”'EH Waiting for a2 nde home from the atrpor
Derakt ~Locn |Hmen Arrr Pa stared silently at the dark skv

N4 08 Hﬂ'fj" suppose another dav like this turned up,
Tom- E"“ ﬂﬂ'ﬂﬁl' i and at the far end of the ndge 1 found a

i P

' HI!'EE .“_rr 223 “cloud street™—long lines of cumulus clowds
N3too' W "t Or stretching toward Flonda 1 had seen
Tine - 0430 LI0C similar cloud patterns on weather-satellite
Ay IYIT photographs, and 1 could And good lift be-
neath those clouds, Clak Bidge by noon, and

then a cloud-street dash southward
wouldn't it he something—trulyv samething
to take off from mv Pennsvivania moun-
ri'.'i|' ||.|J|:J iilrlll :"-|.I|'|I-l"-.'||'|||.'|'|' il i'.llr.'l".|||'.:J j
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There are places where you can feel more alive than and the easypomng Chut [slands of The Bahamas.
danywhere else m the world LCoan aing see how beputiful a vacation can be. For

Where vou can spend days alone together on your own reservations of our colorful, informstive tour brochure, see
paire white sand beach. And spend your nights eating in your Travel Agent. Ur call us toll free at 803270787, In
gourmet restaurants and dancmg to mative entertamment Florida call 800-432-550. In Diade County 443-3821

Whare viu can water-sia, fish for the really big ones or 15 all in The Bahamas. And its better in The Bahamas.

ust play around ma besutiful, crvstal-Clear turquolse sea
Where you can go shopplmg for exotic crafts in the native
siraw markets
And where the people are a3 warm s the sunshine

The places are Nassau/ Paradise lsbnd, Freeport/ Lucaya Nassau/ Paradise Island Freeport Lucaya The Out Islands
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Biblical Elam

N CIVILIZATION'S CRUCIBLE

bordaring the Tigris and
Euphrates, wo cines of tha
Elamites—a peaple menlionad
in Ganesis —pnce rivaelad the
fame of Babylon and LUr Susa
was found as long ago as 1850,
MNow d Mational Geographic-
aided dig in sputhem lran, led by
archeologists Hoben Dyson, Jr, and
Willlam Sumrer, is unearthing what may
be 3 000-year-old Anshan (above) Troves
of cunetiorm tablets and clay sealings
(right} may cast naw light on the-Elamite
language. Suppon such Socialy research;
nomingle a8 naw member below.
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“I think my Sunstream

solar water heatmg system Is @
great mvestment B Al mcuthl,




A cut above.

Next time you bring

out the cold cuts, cut us
in. The fine, natural
fHavor of Cracker Barrel
cheddar cheese makes
special snacks just that
miuch mare special. IU's
another reason Amenca
spells cheese KRAFT.

Onar pride. Your jov.

Brngpng good (ood and Gl together for 7 years




PEH'I‘AX sets you free

A lot of amateurs are pocket-
Il'agkihﬂ'l:l" pocket cameras and
mg a brand I'iEIH' Innk al

5. Things like
freckies . .. and f 5e 'uma
twinkles the fixed lens snap-
shot camera can't capture

fully.
'Imn-ﬂ possible to shoot

for more, with the ME from
Fentax. The ME was
created with the amateur

in mind — but it delivers

professional results. lt's
as e s t -2-3. Just set,
focus and s

instead ol Enapﬁhnts or 35 mm

memaories with aimost all the ease of snap-
shots — but none of the fixed lens limita-

Years from now, you'll run across some
ME photographs in a dusty album. You'll
count those freckles one by one. And
remember. Really remember . . .

See your Pentax dealer for the ME now.
Because children —especially your children
— should be seen and not blurred.

More . . . from the innovators.

PENTAX

Pentas Copomtion, @ hwemess Dowe East. Englewood, Co B011D
For MMMEW CORPORATION, P.D Bow 267T, Lateton. Colotado 80161




Even the most luxurious books are

affordable in America’s Bookstore
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You may acguire
any one of
luxurious books
or s#is for only

£5 each—and save
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The form of energy 1s less important than
the fact of energy.

Uhing more with enerpy.




THE GREATEST BOOKS
OF THE 20th CENTURY




A complete library of this century’s greatest masterpieces,
chosen by a distinguished international Board of Advisors,
Each book fully bound in leather and ornamented in 22 karat gold.

Available by direct subscription only - Subscription deadline: March 31, 1978,

THE TWENTIETH CENTURY has produced
miore great books than all previous centurics com-
bined. Musterpicces of fiction and brilliant works
of nonficion by great authors [rom around the
world. A literory treasure (hat has just begun to be
spprreciated as unigue in history,

It has been the century ol the novel—an ant lorm
largely perfecied i our time. It has been an age of
great drama and poetry. And it has been o time of
unprecedented growth in knowledge—cleariy ex-
plained m books by the foremost scientists, philoso-
phees, biographers and historians of our day.,

MNow, from this vast treasury of major works,
onc of the most distinguished advisory boards ever
assembled will select those which stand out as the
grealest books of the twentieth century, Fifty tow-
cring masterpieces. The essential volumes of our
tme. The very best writing of the modern waorlid.

Furthermore, this collection of The Grearest
Boaks of the Twentieth Cenniry will be published
in acsingle, very spegial edition, Each volume will
be set apart from the ordinary by individual de-
sign, full leather binding and rich ornamentation in
22 Karal gold. And cach will be privately printed
and bound—enclusively for subscribers—by The
Franklin Library, the world's leading publisher of
limited edition books 1n fine lesther bindings.

A treasury of the century’s masterpieces
The collecton will include the finest books of our
time. Works of universal merit and lasting impor-
tance. Musierpieces that deserve to be published in
a beautiful and luxurious leather-bound edition.

A major portiom of the collection will be devoled
o the most compelling novels of the twentieth cen-
tury: The Gropey of Wrath by John Sieinbeck.
Dacior Ziivage by 'Boris Pasternak. Look Home-
wurd, Angel by Thomas Wolle. The Magic Moun-
tain by Thomas Munn, The Trigl by Franz Kafka.

In addition, there will be collections of stories
by the master storviellers of our time: Ernest Hem-
ingway. James Joyece. Jorpe Luis Borges. Drama
by the contury’s leading playwrights: Bernard Shaw,
Anlon Chekhov, Eugene O'Neill, Poctry by the
modern masters: W, H. Auden, Robert Frost, Wil-
liam Butler Yeats. Hiographies and autobiographies
thut recount the [ascinating lives of great inter-
natiohad Hgures. And brillinnt accounts of the his-
tory, phitosophy and sclenice of our time.

Leather-hound volumies—
individually designed and illustrated

All of the volumes in the collection will be newly
designed for this privately printed edition. And each
will be different from every other—in design, in for-
mit dnd in overall dimensions.

Each volume will be fully bound in genuine
lenther. And leathers of many different grains and
colors will be used lo create a harmomous yet var-
il appearance throughout the collection. The cov-

ers and the spine of each book will all be richly
ornumented with 22 kerat gold. The spine ol every
book wall have roised horizontal “hubs " in the fin-
esl tradition of the bookbinder™s art. And the page
cdges will be gilded with 22 karar pold—the time-
honored manner of ennching fine volumes and
walimg them [rom dust and molsture,

The text of cach volume will be designed to pre-
scni an inviting appearance and will be printed on
specially milled bookpuapers, The endleaves will be
of fustrous moiré fabric. And a ribbon page marker
will be bound into every yolume.

Original works of art will be commissioned to
illustrate many of the books, and will appear only
in these leather-bound volumes. Famous works by
ouistandmg artists of the past will grace other
books in this collection. This tasteful use of illus-
tration will add dramatically to the pleasure of
reading and owning these magnificent books.

Finally, each volume will be accompanied by
specially written Notex from the Editors, discussing
the work, its nuthor, and their influence op our time.

The satislying [ecling of ownership

To hold one of these volumes of great twentieth
cenlury literature is 1o experience feelings of sub-
stance and value. The supple “give™ of leather
agamst the palm. The precision of the intricate
gold design. The mellow aroma of the leather itself,

The book opens to reveal the deep richness of
mairé [abric. Each gold-edged: page turns crisply,
and lies flut upon the previous pages, Aml, above
all, there is the superb guality of workmanship that
hespeaks the great pride of creating o volume
werrhy of the masterpiece it contains.

Like splendid paintings and objects of art. this
collection is certain to be cherished in future vears
for its beauty as well as its lasting importance.

A single edition for subscribers only

This exclusive edition of The Greatest Books of the
Twertivr Century will be privﬂ!ui}' printed and
bound sedely for those who subscribe to the com-
plete collection. Nong of these leather-bound vol-
umes will be made availahle in bookstores, por will
any of them ever be reissued.

The subscription rolls are now open. There i a
firm limit of one subscriplion per person, and sub-
scriptions will be accepied only until March 31,
1978, The edition will then be permanently closed,
and o Turther applications will ever be accepred.
Thus, the edition will be permanently limited.

How to acquire this magnificient private library

As b subscriber, vou will be able 10 sequire this
important collection of great books on o truly sys-
tematic basis—at the convenient rate of one vol-
ume per month.

You will be hilled for vour hooks on the same
monthly basm, at just 339 lor cuch leather-bound

volume, As you may know, this is b most lavorable
price for such beautifully crafted books—anid vour
subscription application contans a writfen guar-
artee that your origingl bssue price will be main-
tined for the entire fasciniting collection,

l'o enter your subseription, simply complete and
muil the attached application, No payment is re-
quired ar this tme, However, your applicition must
e postmarked by the subscription deadline of
March 31, 1978, to be ¢ligible for acceptance.

The Frankim Litrary gioehully aschpowledpes the assistunce of
the following scholurs, authoes amd [neoury histordans s selecting
The Loogarresy Bonks af the Dasstioth Contory

DR. CARLOS HBAKER, Princeion Llniversiy.

MALCOLM COWLEY, author and crinic.

DR. RICHARD ELLMANN, Dalord University
ROBERT STUART FITZOUERALD, Harvard Univernity,
DR ARTHUR H. F. HENKEL, Universily of Hodelberg
JOHN HERSEY, recipient of the Pulitker Prire {or Fletion,
J FRANK KERMODE, Cambrides LTniversity,

1-L.JI|.TJTI ERINE ANMNE PORTER, winner of the
Matonal Book Awned amd the Pulitzer Price.

DE WALLACE STEGNER, Suunforl Linivershy,
EUTHIRA WELTY. Pulizer Prize winner,

===ess SUBSCRIFTION APFLICATION ——==

THE GREATEST BOOKS
OF THE 20th CENTURY

Valid only if postmarked by March 31, 1978,
Limit: (ne subscription per person.,

The Franklin Library
Franklin Center, Pernsylvania 1909

Plense accept my subscription for The Grearess
Books of the Twendeth Contury, consisting of fifty
vidumes 10 be privately printed and bound in genu-
me leather expressly for me. The books will be
maved 1 me gt the rate of one Yolume per month,
and the msue price of §39.* for cach leather-bound
book will be gusranieed to me Tor the entire series.
In addition, T will have the right 1o cancel my sob-
scriplion ut amy tome upon hiny days' written notice

| need send no money now. 1 will be billed for
eath book. imdividunlly, in advance of its shipment.

* Plus sy stgre vaded dsee and 87 75 per bk
B whiprning somd handling

Signatiare _
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Adwe gvudeble in Cangdp, g0 $45.50 per voleme. Mail applics-
Han jo The Franktin Libeury, ™ Galaay Boulevard, Readale,
Cinanag SOW £Y7 717
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Maotor Trend magazine
thinks so. Which is why
Dodge Omni became Motor
Trend Car of the Year

Veteran car critics and
lesters have been reporting
some very nice things about
Omni. Like the confident feel
of its front-whesal drive. And

the king of space front-wheel
drive gives Umni's occu
pants. S50, the nation s auto-
motive press also thinks so

We think you're going
10 think Omni's Iops, 100
Because Omni can gel so
much dane... lots mare in
fact...than it did for the car
experis, Ve say ihat because
it will take thousands of miles
arouna e lown anda out in
the country 1o put Omni 1o
its truest test. With you at
e whesl
$4135° (CAR AS SHOWN)
537046 CDASE STICKER PRICE)
Now. car testers usuallydon't
WOorry oo much

BB :=bout price. But

Jodge you havelo Soit's

_ nice 10 KNow

=  LmMni prices start

at just $3706* Which in
cludes such standard items
as an AM radio, vinyl body
sige moldings, and whitewall
rachal bres. With a liftle
wdicious selection of options
and trim packages, you can
own an Omni like the one
in the picture for just $4135*
For that kind of money
vou get a lol of versatility
FHirst of all, Omni is built for
Amerncan-sized folks. There

dare four wide acors 1or easy
entry, There i1s a great big
10, £-cubic-loot storage
compartment when the rear
sedl 1s in place. Fold the
seal oown, and you get a
cavernous Jo. 5-cunic-1oot
area that'll take on a surpns-
INg ot of cargo. Cmni is room-
ier than you might expect
YOU can make your
Omni roomier yet, More
varsatiie. Order it with an
aptional factory-installed
multipurpose carryall roof
rack. With appropnate
attachments, it'll handle

*"News ol mciucs {axsss arsd dasbnahon Charges

- OMNISTOPS.

DiKes, skis, baggage, orothar
cargo up to 150 pounds
Atler all, the more you carry
gutside, the more you can
carry inside

EPA ESTIMATES:
39 MPG HIGHWAY /25 MPG CITY.

Omni is also very
abliging on gas mileage
EPA estimates are 39 MPG
(highway )/ 25 MPG [city)
I'hat's when vour Omni 1S
equipped with its standard

1.7 litre engine and

four-speed trans
mission and 3.3

Y lransaxle ratio
Your mileage may vary
Lepends on how
vou drive, your
car's condition
and its equip

ment, And
Californma mile
a0e 18 lower

wWith s0

s much waibing
' for you to
see, and
try, and feel
why not get
down to your Dodge Dedler s
soon. We think you ll end up
buying or leasing the car so
many experts say I1s lops in
its class lor 1978

MOTOR TREMD
CAR OF THE YEAR

ITDOES ITALL.
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In Georgin, you can e history in progress at the most
farnous hometown in Amenca, then go back to the Civil War at
nefroy museums. All in a day. But don't. Rushing through Gem
gin 15 squeszing centuries into hours.

Lhar heriage goes wav back. A lot happenad hete before the
city of Savannah was founded and Georgia became an Uriginal
olony. The events that followed are preserved beautifally, and
you ¢an see our mstory in any part of the stale on any day.

Take in an outdoor drama. Visit an antebellum home. Our
coiorfnl vacation guide will tell vou where (o find them. Send fin
your free copy today. And when & vou reach Georgin, be sure
tostop at 2 Visitors Center for the eitest information and
direchons. YWe'lll hitlp yoa emoy vour trip mto time,

IFIEH | I T8 It K s atEn i |I|!




1Theére's no reason on earth o
lof the nsing costs of bustneds
travel pul e SOuUeeze On the
grrowih of your ( --'.lpf_-T.'-'

Mot when, for .]|4 price of
e e R B LB : i S1al 1'|.:| NI T I-.,II e <Ame
S —— kit that has already m— |:-L"' hun
dreds of compantes put a lid
071 tNose COsis

[t"s the Beechoraft Business Flving Kit and it's not just another
song and dance sales iterature plece,

Instead, it's a straightforward, easy-lo-read businéssman's kit

i PrOIESe: (ine |,|'|_!:'|i_r .[-“ |'||,'|f_|'1ll.| I-;||-.l = reahishic ook at 'r'rIT:l':"I-TII'_'F
or not a8 company airplane can substantally reduce your Dusiness

ravel costs

Truth is, & company airplane may not be the gnswer for you
But with this kit in vour hand, you'll know for sure. Une way ofF the
ot et
And you'll get up-front answers to the real guestions and real

issues of owning and operating i imr::J.'_-n} airplane. How do you
determine the need for ane® Will it be a good investment? Who will

”'-. | o

The kit even helps H:HIq”F“PHIL'|m actual net capital cost o
your company of owning 8 business mirplane, ke the Beechcralt
Duke shown heri

Introduce yourself to 1.-.J'l le ditferent 1dea on cotting the cost
: ';l_.-.ir'l-'-- :'_-Il.l;':' ':-':":—_"ll_! ' F_l'_;'.p.T. it .l-'.]"-'ll s FI i IF]:I 3"'..|-.
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L&l & grip on your fravel costs belare they et aut of
. | hand, Wrte on your company letterhaad b ﬁ?ﬂihif
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FROM 5,000,000 TEST MILES COMES
FIRESTONE’S FINEST STEEL BELTED RADIAL

We tortured out the secrets. o & Inside, an unprmr::d stesl cord,

rabulous FOlbOt Recreation

greater SPORT and FUN for all sensible, nature loving folks = .,

Ol it FOLRBRDT Fexioalibn cambenss GRACEFUL &ctmn with QUIET
rirlEeatiodn 0 tThe CARBEFPEE Fgioat Sarig ofF Sust ayifihg Fatural
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vl Foloot Way &8 your INEX
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BIG
Savings
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Action calor catalog with
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i
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"You can see the
ocean from the courts.

And the little pink houses.
[t's a beautiful setting tor tennis!

Heidi Gage, on her BHrst visit, and Bonnie Wevher, on ber third, talk about Bermuda

"We loved dining outdoors. The lights
of the ships and of Hamilton
in the distance. Just lovely.’

" The water is absolutely pertect for skiing.
Just the right temperature. And the
fellows whorun gl bl
the boats are _,.1__,_;:_'___ =
very good. SRS
That's important.’ S

Bermuda

Unspoiled. L'nhumuu Line ommon.
e your tavel sgenl orwnle Bermady I"|.||I
630 Filfh Assnue MY "| ¥ X .:-': ilf ||_ & Sxhosl I =I|| I n, Ware (5|08
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BEFORE YOU BUY, DRIVE.

bviously, a motorhoms

1S not someathing you buy
avery day.

So, before you do, a little
preparation s in order.

A thorough test-drive, for
example. 15 a must. And while
we admit our motives for
recommending one are purely
galfigh, it's the only true way
o appreciate the design fea-
tures of a GMC Motorhome
Features like front-wheel
drive, landem rear wheals,

and selt-teveling air suspension. Mere words
can't do such things justice

But before vou take the whesl, wa'd like

The Pleasures and
CDe=lights of the GMC Motarhomea. It has
answers to a number of fundamental

you to read our booklet

P

v The Measwmes
strned L_.'I'-;_‘h.,.-_fh.lh

of the

4

o |

booklet won

immtaiatante

BEFORE YOU DRIVE, READ.

gueshons you re bound to
have about owning a Motor-
home. Such as, what s 1t like
to drive? To have serviced? To
glore™ 1o live in®

And, of course, there s
specific information on the
MO itsait Why It s designed
and Built the way it is. Why
Its such a versatile ool Tor
work or play, and soon

All in all, it's what we hope
15 an enlightening introduction
to-a pretty big subject. The

t take long to read. You'll find it

as entertaining as 1t 1s educational. Best of all,
t's free. Why not mail the coupon below now
—while you re thinking about it?

THE MOTOR HOME FROM GENERAL MOTORS

ENEEEEEEEEEEEEEEE COFON EEEEEEENEENNENENNNN NN

TANGH

Magse sand me your book of The pleasuras and delights of the GMOC Malorbhome

MAME

o R M —

Sand coupon o GMC Motorhome Headquariars
P.O. Box 3800
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She says | never give her flowers..

=

nond is fore




Someone told her
you may put off coming to the Orient
for another year.

Haybe next yedr we il go i provett whi ne fhes

the Orient. How many yvears has it like an arrow.”” Another sugqests. oame W never forget

_ T + =aid that: The day vou decicde to do a thing [ 7L how important you are,
vl every vear sin it's sthe st davitodo it ":'.-.l_-.-". JAPAN AR LINES
| I il |t e e [ i Behore yiou decic G ' }
| | e I. 8
| Hawvi il Py e i Al ]
Eik

But there's an old Japanese board the next plan iy Trawed Age



"Our roads are lsk me "We have all the
not good enough.’ ding these .7 roads we need.’

There are
no simple solutions.
Only intelligent
choices.

m CATERPILLAR




World’s Largest Lodging Chain

Why? Best Western has over 2000 attractive, well-furnished and dependably
clean motels, hotels and resorts conveniently located In more than 1300 cities

tach one looks refreshingly different, yel all offer the same personal ang effi
cient sarvice. Every Best Weastern is regularly inspected to assure that it meats
Best Westarn's high standards of cleanliness, guality, comtfort and value

wharever you fravel, get your monay s warth at Best Weastern. And stop at
any Best Western for a free copy of our 1978 Hoad Atlas & Travel Guide

(800) 528-1234

Call toll-free for reservations
see rmur travel agant or
consull the yallow pages.

In Arzona (B00) 352-1222
Fhoernix 2757600

Limdad Statsn. Canada. Mewico, Canobean, Gualamala Graaf Bniain
haw Jesland Aumbreis Southem Alrca






Lesson

from a dying

cxtinction 15 a dreadiul word. Like
D:'.‘"n"v'f 5 bell, itdoesn't ring. ittolis, And
I's tolhing for the eagle now, which puls
us in danger, 100

.|II,I-|III|-:- r_-_'. II—I I""—]_II"'-I'-'- .".'I! III_I;.”_Ig Tr-"'-_' I'-,.'.""__‘__li

symbpol ol our highest standaras: Fride.

Honor. Honesty., To lose the eagle
would be saq. To torget him would be
Iragic

Al Whirlpool we believe it's our

duty to remember, Remember whal

these standards mean io us. Inour lives.

And in our business

We start with pride
thing of quality is a rh llenge these
days. An applance 15 either quality
Dullt or it 1sn't. And 1T it 1sn't good
encugh for us, we know (t's not good
encough 1or you

T | - et - .
| e 1est ol nonot

o make some

ang honesty

comes after the sale. We believe a8 cus-

iould always be treated like g
I Years rom now
With this in mind, we've developed
sevaral ways of extending our services
for @s lang as anyone neeas them

[Omar sl

customer. NOW

you can

breed.

FOr example, wa have Lool-Line
amvice, A toll free te!er.-l'.:';:'n'- numbe
call witt qUES-

were always ;_:_l:L':::: whes
_f:uj-*.’%’-_“.* In Michigan

"fl..-' LT {21 O
tion. Try
neople do. (BO0)
(U] Ba3d-224.3.

" =i = = . i
Aand It vou aver do need service

ust call Tech-Care® sarvice: it's our
nalionwice Irancnisan sarvicea dgalg

a group of service technicians whc
know what they're doing. And who will
bDe nappy 1o come out and help you
vou need them. They're in
the Yellow Fages

O aur warranty. It s wrilten Clearly
Simply. it can be read, unaerstoog and
used with confidence, We feal that's
e way a warranty should wWork

These services are really exten-
sions of our way ol thinking. Our way
of life. The '-,.-' represent gur standards
Fride. Hon rionesty

| hey I"-'IEJ.';-' pe in danger. They may
be impractical. But at Whiripool, we

believe it's our duty 10 Keap them very

whnenever

< =>
Whirlpool



AS SHOWN BELOW

“TPA msfimales b o Hormon's manus|
trarsmsson Your achual milsage may differ
degending on vour deving habits. vour car's

condeiion, and s l'l-'.lill-:l'l.'li RN
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A simple truth about color TV:
You don’t have to settle for a color
picture that won't stay right.
Zenith’s Color Sentry controls
and corrects your color picture.
Thirty times a second. Think of it
as a TV control room in your set.
To give you that great Zenith
picture—automatically.

Y
COLOR SENTRY

The quality goes in before the name goes on®

Color Sentry available in 13" through 25" (diagonal) screen sizes.
Shown: The Reynolds, 5J2543E, with Oak veneers on top and ends:
fromt and base of simulated wood. Simulated TV picture,



evrolet

€

Why do you suppose so many people have been buving ic?

Could it be thay shome our humbile
belisf that! The New Chawviolal 15 ong
of the mos! beautlful cors on the
read lodoy?

Moybe [T's tha newnassof this cor
that atirocts them. The innovative
thinking. The technology behind i,
the brght fulure ahead of i

Maovboe It's becouse they prafer
or require g comfortable &-passan-
ger Interdor ond a huge 20-cubic-
foot trunk? [There's more tunk ioom,
more head room and more rear-
sagt leg room than in the 76 full-size

Chevrolet it eploced |

Maybe they ook one for o test
drive ond found it to be a great
cnving expenence’

Faemaps they're saekers of valua
and like the fact that every new
Caprice and Impala comas. Corm-
plate wilth power slearng. powear
front disc brakes, cutomatic frans-
rhission and rodicl-ply lies?

Then again, maybe they ol have
an uncle in the Chevrolet business?

SEE WHAT'S NEW TODAY IN A CHEVROLET,




“When I need to get back
to the real Hawaili,
I go to the Big Island”
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Its where the words live.

America’s besi-selling dictionary
Y R HeCLIEn: BY. . SN doesn’t just define words—it brings
nps hanaring mary of the wotds alive. S0 you can feel the frenetic

GBFtarnt e - SR

 ivid, Pragiclibnl Fannedy beal of a “disco,” get the tangy tasie of

O pgeis 1 This Tantad

. Pragidsnt
b bt g gy ok il apond “wassail.” and sense the bitter empii-
the history-making peapit ness of “rip-off” For this s the diction-

mcluged In-Thik anusdal offar,

g ot 06 L el - ary that offers thousands of quotations
hina, Ukralne, Maldive and usage examples plus scores of lllus-
slands, and many other lands trations—all arranged to make mean-
ERE FALOGUE ings clearer than ever. Just $10.95
PRt Gy el TN T KRV, TR wherever books are sold. Merriam-
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AlSD Old Canndian and TS, postages
atamps. All genuine., Plus complete
illustrated Canndian Stamp Catalog.

Send ten cends for mailing,

GRAY STAMP COMPANY

Toranto, Ontario, Canada MAW 2M2
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You and your family are the explarers
here. Discover exciting, one-of-a-kind
exnibits that talk, move, light up. Se=
your society's tregsures of discovery
records ol soientific achigvemant, and
relics of gages past. Waich educationsl
films. Only six blocks from the White
House. Open daily
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This is not a compact nabon. It's ona
where points A and B are likely to

be hundreds. maybe even thousands
of miles apart. Connaclad by
gverything from 8-lane highways

o cowpaths.

The easier you makea the tnps
like that, tha better Which s precisely
the thinking behind the new Electra

It¥s designed with a rich, roomy
irterior to help keep you sedate and \3'
nappy even after hours on the

prefty important no matter how
far you'ra going.

The new Buick Electra. A car
that could actually make you ook
forward [0 a long inp.

We suggest you take one for a
tast drive, soon, Al yvour Buick dealer.

road. A runk with an uncanny from the fesl of it

appeatite for luggage and souvenirs. But the Blectra in'l just designed
And a suspension and steenng to eat up miles. It's also built 10 do
sel-up designed 1o help smooth oul it without gobbling up inordinate

the road, without divarcing you amounts of fual, An affribute that's

THE NEW ELECTRA:

Luwcrvwer oy 18comsmen

EPA estimales based on an Elecira eguipped wath standard 350 cu. in. (5.7 litre) engine and automatic
ransimisson. Remamber these are estimales. Your mileage may vary depending on how and where you drive, and
the car's condition and aguipment, EPA estimates are lower in California

Buick models are eguipped with GM-built engines supplied by various divisions. See your dealer for details.
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elcome to some of the
best roadside hotels in the world.

vt Hohday Inn? we take care of | he Best Standards: W hen we
more travelers than anvbody. Because welcome vou o a Hohdav Inn. we
throuehowt the world Holiday Inn wanl vou 1o feel comlonable. That's
hotels oive vou the most mporiant . wihy each Holiday Inn hotel naost
I:|5.’|__'~ a traveler needs ! MEAsUre up 1o e most rusied "o
['he Best Locations: With the surprise” standurds.
MOSL POPLAr OCatons, WeTe O S0 nexl tme vou travel we
BT .|I':_'. o] v If'|.|_"- ruvel. So |1-.'r'-l_' virr 1 let s welcome vou
W hatever the countrysige, vou can Holiday Inn welcomes you
sy near what vou want w be nea to the best hotels in the world.
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