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to realize, are its simplest, the ones we
take most for granted. But there's
nothing simple about bringing them to you.

Here at the GEOGRAPHIC we have a loose
category for article ideas that we call, fnr
want of a better term, “commaodity stories.’
Thev usually germinate from a single-word
suggestion, itself aften le<s than compelling:
Water, Coal. Salt, Aluminum. Bamboo,
Chl. And even those lacking the innate glam-
ourof our stories on gold, dinmonds, and sil-
ver, for example, usually rank near the top
in our annual reader-interest surveys.

In between lie & lot of fascinating explora-
tion and discovery, more travel and expense
than we like to think about, and, frequently,
vears of gestation, As with all our articles,
the creative talents of many are brought to
bear—writers, artists, cartographers, ilus-
trations experts, researchers, editors.

To tell the story of coffee, for instance,
senior staff writer Ethel A. Starhird and
photographer Sam Abell circled the globe.
The author trod nervously in troubled El
Salvador, where workers carried arms and
guard dogs patrolled guerrilla-infested
mountainside plantations. In economically
depressed Istanbul, she found no Turkish
coffee—except on the black market at 536 a
pound. Thirty months after our Planning
Council approved the subject of coffee, we
published the story of the world's most pop-
ular beverage (March 1981).

This month we take a look at the humble
potato. The subject, undertaken more than
two vears ago, required 145,000 miles of
travel around the world by author Robert E.
Rhoades, an anthropologist and potato re-
searcher, and photographer Martin Rogers,

Among the things we learn about the sim-
ple spud is that Thomas Jefferson intro-
duced French fries to the U5, serving
them in the White House; that there are
some 5,000 varieties discovered so far; thal
they're cousins of tomatoes and whacco.

And, they hald promise for a 2 1st-century
solution to the world food crisis.

Watch for forthcoming issues in which we
explore other such “simple” but surprising
subjects: A bright account of platinum. The
bittersweet story of chocolate, And ves, even
the earthy tale of topsoil,
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THE TEMPLES OF ANGKOR

Will Thev Survive? zu8

A GEoGRAPHIC team visits Kampuchea's fubulous
ruing, rarely seen by Westerners in years. Wilbur E.
Gariett introduces a closeup look ar Anghor’s. . .

Ancienl Glory in Stone 332
War and neglect have again swept across some of

humanity’s most magnificent expressions of faith,
yet the temples of the Khmer endure, reports Peter T.
White. Photographs by Wilbur E. Garreti.

Kampuchea Wakens

From a Nightmare szg0

The nation once known as Cambaodia reels from war
und genocide that claimed perhaps a third of the
population. Peter T. White finds @ country, occupted
now by Vietnamese troops, striving to regain o
semblance of normalcy. With photographs by Dawvid
Alan Harvey.

Birds That Walk

on Water 6a4

Western grebes perform elaborate courtship rituals
and communicate in ways just now being

understood. Dr, Gary L. Nuechterlein tells of his
seven-year study of these intriguing marsh dwellers:

Perth—Fair Winds

and Full Sails 635

Isolated from the rest of the continent, the capital of
Western Austrulio has burgeoned and prospered
through g can-do spirit of independence. By Thomas |,
Abercrombie, with photographs by Cary Wolinshy,

The Incredible Potato 668

Throughout history the noble but humble spud has
aften been misunderstood, occasionally maligned.
Robert E. Rhoades comes to the defense of this
versatile vegetable. Photographs by Martin Rogers.

COVER: Leaves like tears trail acrozs the face of a
monumental deity at Angkor's vast complex of

crumbling temples, once heart of the Khmer Empire.
Photograph by David Alan Harvey,
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OREIGHT CENTURIES this
serene and seductive celestial
dancer has graced the entrance to
the temple of Anghkor Wat, holding
promise of the imagined delights
of heaven. Aged yet ageless, she
represents, inthe Khmer lore af the
12th century, “the one who goes
through the water of the clouds.”
Throughout the great religious
complex at Anghkor, thousands of these
delicately carved apsaras bear witness
to the glories of the Khmer Empire
that ruled Indochina for six centurtes.
Time mellowed her lines but left her
beauty undiminished.

Then—ina shattering burst of
gunfire—she became another victim
of the senseless brutality and
destruction that has plagued
Cambodia, now Kampuchea, since
1970. This victim was of stone—most
were not.

Afterthe victory of the radical
Khmer Rouge in April 1975, the
victors, vengeful and full of hatred for
fellow Khmer who had not shared
theirwartime jungle hardships—
and driven by a Hitlerian fervorto
purify their nation of foreign
influences—launched a systemnatic
slaughter and enslavement of their
own people perhaps unmatched in
history. In four vearsas many as

ads



WIll They survive ?

three million died of starvation,
disease, forced labor, or execution.

Even before this carnage, United
States saturation bombingof
suspected Viet Cong sanctuaries had
killed thousands of Khmer.

Thenin 1979 their historic enemy,
the Vietnamese, swept through the
battered nation and drove the
oppressive government of Pol Pot's
Khmer Rouge into the mountains
along the Thai border. More suffering,
moredeath. Through all those yearsa
tightveil of secrecy kept most of the
suffering from the eves of the world.
But the invasion sent hundreds of
thousands of Kampuchean refugees
pouring into Thailand, Pictures of
theiremaciated bodies shoched the
world, evoking the horrorof Nazi
death camps.

Millions of people, wrenched by this
continuing tragedy, contributed
millionsafdollars to help.

Many Khmer were saved and have
returned home to a less oppressive
government. But violence still stalks
the country as Pol Pot guerrillas and
the non-Communist forces of Son
Sann’s Khmer People’s National
Liberation Front attach a common
enemy—ithe present government and
the 180,000-man Vietnamese
occupation force.

Recently the veil of secrecy has
lifted slightly. Last fall three of us
from NATIONAL GEOGRAPHIC were
permitted an extensive look at
Viethamese-controlled areas of
Kampuchea—including the fabulous
temple complex of Angkor, which has
been virtually closed to the outside
world for a decade. It was my first
Vvisit since 1968, when Prince
Sihanouk's government still
maintained a tenuous neutrality in
war-ravaged Southeast Asia. That
yveara surplus of rice was harvested.
At Anghor Wat a ballet company
danced with the delicacy and grace of
living apsaras, to the enjoyment of
thousands of tourists, The country-
side was green with life.

What I now saw were muass graves,
barren fields, and a people trying to
return from hell on earth. Only
children—and only a few—were
dancing.

At Anghkor, Peter White,
photographer Dave Harvey, and [
made—iuas tourist brochures used to
say—the grand circuit, visiting most
of the 72 major stone and brick
templesand monuments of Anghor.
Despite rumors and exaggerated
reports that the temples were
demolished or severely damaged, we
can report that, amazingly, thevare

INTRODUCTION BY WILBUR E. GARRETT
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Sentry to the soul of Kompuchea, a militicman stands guard at the 12th-
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century temple of Anghor Wat —a national symbol for all Cambodian regimes.
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N THE LANGUAGE of the ancient Khmer, and of the Khmer
peaple of contemporary Kampuchea, Angkor means “the
city" or “the capital.” Geographically it denotes some 75
square miles of fertile plain between the Kulen Hills and the
lake of Tonle Sap, where between the 9th and 13th centuries
A.D. a dozen Khmer kings constructed successive capitals
These encompassed a sophisticated irrigation system that mas-
tered the vagaries of monsoon rains and drought to grow rice
enough, eventually, for a million inhabitants; and a multitude of
major building complexes in laterite, brick, and sandstone, of
which the gigantic temple that later be-
came known as Angkor Wat is the largest

THE TEMPLES OF ANGKOR ~ =zriscats, mostsccomminen
Altogether, these creations of great con-

Hnclent Glory

querorsand artisans embodied anintegrat-
ed concept of the universe rooted in myth
and deep religious belief, and hence a com-
hination of phvzical and spiritual grandeur
found elsewhere only in ancient Greece
and Egvpl. among the Maya and Aztecs,
and in the medieval Europe of the Gothic
cathedrals. That is what Angkor was.

L]
[ts brillisnce began to fade in the 13th
century.
In the 20th century, Angkor became a
model of restoration. Modern archasology

and physical science retrieved from the
earth and the jungle some of the world's

By PETER T. WHITE most impressive monuments and pre-
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Photographs by

A —— served them in a setting of tropical green-

eryv: a juxtaposition of disciplined works
of man and wildly exuberant nature, dra-

WILBUR E. GARRETT mati¢ vet harmonious, on a scale uniquely
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o memorable. That is what Angkor was
until & decade ago.

But what of Angkor now'?

Warfare and political upheaval forced the last archaeologists
and maintenance crewstoleaven 1972, Since then art historans
and museum directors around the globe have wondered—what's
really been happening at Angkor? Reports from occasional visi-
tors, allowed limited access for a dav or two, spread conflicting
impressions. Some said they zaw no major damage, Others spoke
of unattended temples eroded by the elements, smazhed by
artillery fire, despoiled by thieves, There were tales of decapi-
tated statuary, of great sandstone heads bartered on the border of
Thailane for their weight in salt, going secretly to rich collectors
on other contingnts (Continued on page 566 )

The tumbled head of a divinity stares heavenward as a wWman goes
ahout her immemorial chores at the western entrance to Anghor
Tham, last grear capital of the Khmer Empire. In the past decade the
statuary and temples of Anghor hawve been scarred by incessant war
and @ conawming JUnEle, ssrewl cossssse sesmmnaseil s s e









within 37 years. The temple was
dedicated to the Hindu god Vishnu,

by the fall of the empire in the 15th
century, the site had become a Buddhist
shrine. Anghor Wat is partly protected

Angkor: Ancient Glory in Stone

from (i most lethal destroyer, water, by
i network of udden droins empiaced in
the 1960% by the French scholar and
former conservator Bemoard Philippe
Errosiier and his staff of 1,000.




The epic symmetries of Anglor Wat begin  narratives from the myths of Vishnu, Krishna,
with the outer gallery that runs in a and Rama; a vision of manifold heavens
circumference of half a mile. Within and hells (pages 568-9); and scenes of the

the gallery, sculptures in bas-relief unfold Khmer army in full panoply
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5 IMPRESSIVE as are the
termples of Anghor, it was the
whole compiex of 72 major
monwments and the {rrigation

system that made it one of the
grchitectural wonders of the world,
Yer not until Bernard Groslier made
gerial surveys after World War T
wias ifs full extent rediscovered,

The painting at right shows

the breadth and majesty of Anghor
As it expanded from about A D, 800,
frings builr temples to glorfy

thetir [wes and assure their
apotheoses, As femples were added,
30 {00 Were canals with diikes,
moats, and reservoirs calied baray
The hydroulic system wias wsed for

Cransparidilon and, maost rpariant,

for rice culttwation to support o
surrounding population of about
one million

Ciniv temples are shown, They
alone were made of brich ar stone,
muaterials reserved for the gods.
Even the kings" palaces were
wooeden, and none survtve, 1he
countryside was planted m rice
arid other grains, and trees were
cultmvated for fruit

Crrositer notes that the Khmer
had an (ntegrated conception
of the universe. “In Anglior this
was reflected by a harmonious
combination of a powerful
political orpanization, a sStrong,
cerntroiized, and uniform aociety,
and fabulous technical orpanization
for rice cultivation. And over
[hese elements was an ariisfic
genius amnd deep refigious bellef™
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wid [egqendary mi the abh where.

fo pretect the empire. tle Khmer
kivg had mghthy lnmon with the
serpent goddes in the firm

of & beautifal waman

Phnom Bakheng (ca A D 960)
Coamptructed on & matural il

it was the firvd teenpde ot Anghor
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e E— - to fill the Esstern Baray,
t: p o — the frrat irrigation project.
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Preah Khan (A D, 1191)

A Jubyrinth of pawilions, halls,
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The Khmer weére able to adapt aspects of
Hindutsm (ntroduced to Southeast Asia by
Indiun traders as early as the first century
A D and to mald them into artistic, religious,
and political expressions that hécame
uniguely thetrs

Che of the greatest of such expreéssions
ts the I160-foot-long bas-relief along o
wall at Anghor Wai (above) that depicts @
Hindu creation novth known as the
“Churning of the Sea of Milk." The centril

THIS PAGE FOLDS OLUT

figire 15 Vishnu {outlined ar center
aiiwve dnd below center), who is closely
assoctated with Anghor Wat's builder,
ang Suryvavarman [

1o the left are the gsuras, or demons,

of the underworld led by Ravana (below left),

whose 21 heads rive a sense of motion
comparagbie o multiple exposures or
cirnem. Al right are the celestial gods led
by the monkey god, Hanuman (below
right). Berween them stretches the serpent

Vasukt, rerumiscent of snake worship by
ancient, aboriginal Khmer

In a cooperative effort of the gods and
the demonz, the serpent 18 wsed to chum a
semina| fluid from which springs the
ambrasia of immortulity and, by extension,
the kinne's bengficence. This s symbolized
v a fight of celestial apsaras borm of
the churming foam

Originatly protected by o corbeled waulf
that was removed for restoration, the bas.

TR et
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relief is now open to the elements ( far right)
Dark areas on the relief show that

when water penetrales fissires

betweern the unmortored sandstone blocks.,
it can become trapped and escape only

by leaching directly through the stone

In doing so, it evaporotes on the

surface, leaving destrictive rosidues
Bermaord Groslier estimates that the
damage will not become irreversible for
several decades.
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Iy statuary, have been
Fesrriovieed o the Narional Museum
gt Phnom Penh, where they

at [east from the elements.




(Continued from page 552)

1 had not been to Angkor since 1968.
When I arrived recently for an extended vis-
it, it was with considerable foreboding.

N MY FIRST DAY 1 stand in the half-
mile-long outer gallery of Angkor Wat,
which houses a succession of bas-reliefs
onparalleled in extent: eight panels,

carved in sandstone, ¢each more thin six feet
high and 160 to 300 feet long. They are
among the highlights of Angkor. The panel
hefore me depicts an allegory of creation:
gods and demons churning a mythical Sea of
Milk to produce ambrosia, the elixir of life
(preceding foldout), Tt's a theme from the sa-
cred literature of the Hindus, for the bril-
liant civilization of the ancient Khmer has
its antecedents in India,

In the time of the Roman Empire, when
trade between India and the Mediterranean
reached a peak, Indian merchants seeking
more gold and gems, sandalwood, spices,
and drugs sent ships to Southeast Asia and
established themselves in trading settle-
ments. Over the centuries these peaceful
traclers were assimilated by the Khmer, who
thus acguired Sanskrit writing and the
astronomy, mathematics, technology, and
religions of India, blending these with ele-
ments of their earlier culture.

And =0 it is that the Khmer, in a sense,
owe their existence as a nation to India, as
the French do to the Roman occupation, and
that the builders of Angkor, steeped in Hin-
du cosmology, dedicated their temples to
Siva, Brahma, and Vishnu.

In the Kulen Hills they carved a riverbed
with thousands of lingas, phallic symbols of
Siva's creative power, to sanctify the waters
that irrigate the Angkor plain. The tem-
ples—Phnom Bakheng, Baphuon, Anghkor
Wat—model the univers¢: An enclosing
quadrangle delineates the earth bounded by
mountain chains with limitless oceans be-
vand. In the center rises Mount Meru, the
celestial abode of the gods, who like all else
aresubject tointerminahle cycles of destruc-
tion and creation.

The verv dimenzions of Angkor Wat are
allegories, The Americanart historian Elea-
nor Mannikka calcilated that the 617-foot
length of the bridge over the moat, when
measured in Khmer Fat, corresponds to the

566

432,000 vears of an age of decadence; that
the 2,469 feet between the first step of the
bridge and the threshold of the temple’s cen-
ter represent the 1,728,000 vears of a golden
age. A Khmer Brahman of the early 12th
century, passing those has-reliefs and
suceessive terraces, she writes, would have
stepped off many more such meaningful
measures before entering at last the central
tower's dim sanctuary, as Survavarman II
may have done for the first time in 1131, to
face the great image of Vishnu. There,
“Time stops, divinity and space merge and
& long numerical journey ends in infinity.”

That Vishnu image vanished long ago.
Now, in the central tower, | see five Bud-
dhas. They reflect a chain of profound
changes begun in the Iate | 2th century.

The Cham, sometime wvassals of the
Khmer, came from the east and sacked Ang-
korin 1177. It was a fateful shock. Eventu-
ally King Javavarman VII took his revenge,
and then turned to rebuilding Angkor. The
Hindu gods had failed as protectors, Jaya-
varman did not abolish their worship, but he
dedicated his new capital—Angkor Thom,
“the great city,” surrounded by an eight-
mile moat 300 feet wide—to a new protec-
tor, alse derived from India: the Buddha

The largest monument of Jayavarman
VII, the Bayvon, in the center of Angkor
Thom, bears 216 faces of anomnipresent de-
itv. Tt isanother highlight of Khmer artistry
(pages 3832-3).

The last Sanskritinscription from Angkor
dates from 1327; the first in Pali, the Indian
dialect of Buddhist scripture, from 1309,
And by the 16th century the city with the
Sanckrit name Yasodharapura had ac-
quired the Khmer appellation Angkor. That
rlorious temple became known as Angkor
Wat—a wat being a Buddhist monastery.

SWEAT in the humidity and the searing
sun. Why is the Sea of Milk gallery's roof
missing? It was dismantled by the Angkor
Conservancy in 1969, Hundreds of sand-
stone blocks lie nearby, neatly numbered.
The bas-relief on the wall shows dark
splotches. T have come face to face with
some of Angkor's fundamental problems.
The first is structural. For their monu-
ments' foundations, the Khmer made
trenches filled with fine sand that allowed

Nartional Geographic, May 19582



UFLHIA WiEW 0 IRdinis STEFAADPT, ZOMFILTD-OT sd801L 5 i sAinidin b oo BECEnmmu e paysieny

their mortarless walls to be perfectly level,
resting on laterite slabs put over the sand.
After centuries of rain seeping down, the
sand shifts, the temple settles and cracks.

Those perfectly fitted sandstone blocks
also are prone to trouble. Sandstone consists
of hard mineral particles in a relatively soft
alluvial paste, mostly clav. Centuries of
rainwater passing through will dissolve this
paste. The block disintegrates. What had
been supported will cave in.

The second problem is biochemical, a
kind of skin disease. Water dripping down
from the vaults and seeping up from the soil
by capillary action contains organic com-
pounds, often including sulfur, When water
enters a stone and passes out again, by evap-
oration, sulfur is deposited on the stone's
face, Bacteria come and oxidize that sulfur,
altering the carving.

Angkor: Ancient Glory in Stone

To shore up the temples and to stop the
damaging transmigration of water through
the sandstone, the Angkor Conservancy
chose a drastic two-step remedy. First, dis-
mantling. Then complete reconstruction, of
the painstaking sort first called anastviosis
by the 19th-century restorers of the Acropo-
lis; it means reconstruction of 8 monument
with its original materials, adding new ma-
terials only as absolutely necessary.

At Angkor this has meant new founda-
tions of concrete, so the walls will be stable
and no water can seep up. New interior
wills of concrete, behind brick or sandstone
facing, And drains, to catch the minwater
and carry it outside.

Much of this work has been completed—
at the Baphuon, at Prasat Kravanh, in parts
of Angkor Wat. The Sea of Milk zallerv has
its new foundation and drains. But before

567




and present problems of Angkor, one  Philippe Groslier, a student of Khmer cul-
must consult French sources, 1t wasthe tureand the chief rebuilder of Angkor. His
Ecole Frangaise d'Extréme-Orient, the  insights—gleaned from his publications
French government’s research institution  and from conversations with him at Ang
specializing in Southeast Asia, that took  korinthe 1960sand recently in Paris—con-
charge of Angkor in 1908, A-distinguished  tributed muchto this report. —THEEDITOR

I‘-. SEEKING to assess the past glories  memberof the institution has been Bernard

Nanional Geographic, May 1982




Preview of a modern hell: A section of
bas-relief at Angkor Wat depicts the
good awaiting better lives on the top
tiers, while those at the bottom can
expect reincarnation in the likes of
dogs. vermin, or despots. Thetr agonies
af being starved, bludgeoned, led away
in chains, and more were common under
the Khrner Rouge regime of the 1970s.

Angkor: Ancient Glory in Stone

As i guide told the author; “Before, hell
was a place we could not see. [t was a
belief. But Pol Pot made it @ reality.”

Kept lustrous by the touching hands
of current Kampuchean visitors to
Anghor Wat, the bas-relief may have
become a kind of talisman to protect
them from a reincarnation of their own
recent history.




the roof could be reconstructed, the time of
the Angkor Conservancy was over
Sponsored by the French government,
the Conservancy had taken charge of Ang-
kor in 1908. From 1953, when Cambodia
became independent, it had been financed
equally by the Royal Cambodian govern-
ment of Prince Sihanouk and by France; it
wasa technological powerhouse, an archae-
ologst’s delight. A bundred wvehicles
trucks, bulldozers, jeeps, and 19 cranes, the
tallest 200 feet high—a sandstone saw so big

Magical vandalism: By painting
tattoos and a wristwatch on o Buddha,
defacers hoped to gain protection and a
current status symbol—a fing watch.
Pich Keo, a former Groslier assistont
and current conserwgtor, lecks resources
to prevent such acts, o8 Anghor L1ES
within a zone contested by government
troops and Khmer Rouge guerrilios

i
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it was fed by its own small railway, power
plants, weather stations, air-conditioned
laboratories: engineers, architects, pholog-
raphers, draftsmen, mechanics, a thousand
laborers

The Angkor Wat towers were checked
regularly by a topographer with a theodo-
lite: a millimeter's vanation from the verti-
cal, and there'd be a check for trouble. |
remember the archaeologst in charge, Ber-
nard Philippe Groslier, telling me in 1968
that he had nearly everyvthing he needed.

Soon after, civil war engulfed Cambodia.
What followed, from 1975 to 1979, was the
fanatically destructive regime of the so-
called Khmer Rouge, or Red Khmer, led by
Pol Pot. Its reign of terror, of purposeful
starvation and murder, summons up the yvi-
sion of hell carved in one of the Angkor Wat
bas-reliefs, (A detailed report of Khmer life
then and now begins on page 590

A few months ago when [ met the new
conservator of Angkor, a former Grozslier
assistant named Pich Keo, he had one small
truck, a bicyvele, and a hundred unskilled
men, not even enough to keep all the green-
ery cut that sprouts among the stones

ICH KEO 1= myv muide for monument
touring In a government jeep that
hrought me in a two-day drive from the
capital, Phnom Penh, We begin one day

with Prasat Kravanh (page 381), a five-
towered brick sanctuary completed under
Harshavarman | in 921; disentangled from
the jungle by Henri Marchal and Georges
Trouvé in the 1930s; and reconstructed,
with new foundation, internior walls, and
drains by Groslier in the 1960s

When the bricks were put back, a few
broken ones were replaced with carefully
made reproductions. They are discreethy
marked with the letters CA, the Conservan
¢y initials. That's the way of anastylosis.

The central tower, originally closed, was
left open at the top so the carvings insicde can
be seen by natural light. The opening was
covered with special glass, to filter out radi-
atton that might harm the -%fl!'.]'ﬂl_lri.'r It has
been shot out. A steel door—lockable, to dis
courage vandalism—is gone. Pich Keo savs
the graszes outside were cut & month ago
Thev're nearly three feet high

Sras Srang, the roval bath of Jayvavarman

Nuarional Geographic, Mav %52



VII—2,300 by 1,300 feet, once full of wa-
ter—is full of grass. And Banteav Kdei,
called the citadel of cells because of jts
many gallerv-connected small chambers—
for Buddhas, for monks—is a mess.

Blocks of stone lie jumbled where a gal-
lery has fallen in. The sun shines through
w here more pieces of the corbeled vauly will
follow before long (page 573), In the center
of a littered chamber, where once a statue
stood, 1 see a charred palm stalk, “Some-
body burned it to make smoke,” says Pich
Keno, “so the bats will fall.”" So they can be
eaten, in bat soup.

1 see a column made of two vertical pieces,
originally held together by bronze clamps.
Those clamps were taken long ago, presum-
abhly for their magic properties; a dagger of
Angkor bronze has special powers. In the
early 1920s; the Conservancy encircled the
two-piece column with a steel hoop. That
was removed recently, presumably to make
a rim for an oxcart wheel.

In another chamber sitzs a Buddha image
disfigured with black paint (facing page).
1sn't that awful? Yes and no. The wavy pat-
tern on the Buddha's chest is the same that
many Khmer carry tattooed on theirs, for
protection against illness aor injury. By
daubing the image, the dauber apparently
hoped to gain protection for himself

But what's that, painted on the Buddha's
arm, a wristwatch? I got an authoritative
explanation, later, as follows:

In the time of Khmer Rouge rule, when all
religion was officially despised, some under-
ling defaced this image with the approval of
his Khmer Rouge superiors; but deep inside
he hoped that by presenting the Buddha
with a svmbolic wristwatch he might some-
how acquire a real one himself—preferably
a swiss Omega, then the mark of high func-
tionaries. He hoped to become a powerful
man himself, by magic. . . .

I remember some Angkor magic myself.
In a dark recess of the Bavon was a well.
Chinese businesswomen from Phnom Penh
were said to buyits water, to bathe inso asto
do well financially and be more attractive to
men. Soldiers went away with full bottles, It
was clear, and cold, and gloriously refresh-
ing. An old pentleman assured me it would
give me long life.

That was in 1968, when some 70,000

Anghkor: Ancient Cilory in Stone

tourists came, many of them Americans on
round-the-world trips, and staved at o luxu-
rious inn near the main causeway to Angkor
Wwat. A hundred thousand were expected in
1970; Air France built another hotel.

It was just finished when Vietnamese
Communist guernllas attacked government
troops nearby. From then on they and the
Khmer Rouge, then their allies, held sway at
Angkor; tourism was finished. Groslier was
allowed to continue his work on a limited
scale, but in 1972 he was ordered out.

The few visitors to Angkor nowadayvs—
official delegations from Communist coun-
tries, international-aid functionaries from
Phnom Penh, the odd journalist—are put up
three miles away in the little provincial cap-
ital of Siem Reap, at the old Grand Hotel. Of
those two luxury hotels right at Angkor,
nothing remains.

The Grand Hotel has running water, and
electricity in the evening. In the morning,
before the sun becomes too intense, the
henches in front are occupied by goats. Vis-
iting the monuments requires an armed es-
cort of provincial militia; there might be
troublesome Pol Pot guerrillas about. This
morning the militiamen carry extra percus-
sion grenades. We're off to see some of Ang-
kor's formidable hydraulic works.

HMER PROSPERITY depended on
watler—on its favorable distribution
throughout the growing seasons; with
the rice fields softened for tilling and

then flooded at the right times. But the
monsoon rains might come too early or too
late. And so, when building a major monu-
ment, the Khmer would construct what has
been termed a hydraulic city, With canals,
wide moats, and barav—huge rectangular
FEServoLrs,

These baray were not dug into the earth.
They were formed by the raising of dikes.
When such a reservoir is filled by rainand a
diked river, the water level will be above the
level of the plain; when water iz needed,
open the sluices and gravity will distribute it
via irrigation canals and ditches. Thus dryv-
season {farming is possibie too.

By these means the Khmer obtained two
and even three harvests a vear, sustaining
an enormous population on which rested the
kingdom's economic, demographic, and
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A tide of vegetation now flows through ond arbund d
building at restored Preah Khan (above) since [f wis
photagraphed in 1968 (top). The edifice—with its
rire round columns—evokes Western architecture, bul
it is probably a replica of @ wooden structure

A similar monument at Ta Prohm (right) was
deliberutely not restored -'1_'-' Crroglier, It was to be the
“hefore” to Preah Khan's “after.” About 12 feer of

humus was removed, enough to expose the gnaried

it of dfi entormotis-silk-cotton tre2, ““We created o

kind of fulse, romantic view of nature,  Savs Lrrosier







Structurdal weaknesses tnficrent (n
Khmer butlding technigues and the

e

gesaiilts of water and tress
conspired againat the monuments. In the
19205 and 308, concrete shoring piliars
(tap) ond ather 1 FIMpOrary consamn'anon
IMEESLITES WETE | fl1r"I e, When,
however, deterioration 5 08 adwvanced Gs
int a gallery of Banteay Kdei (facing
pagel, dismantimg and reconstruciion on
hidden, waterproof concrele foolings

(Are MeCcessarn)

]l_._jl E WAOLE 1 e I'||"||'|r .|I LD LS I L &
the Propar equipme Tt '.||'||..I .'!'_I_rI -1‘_ jore
the stones themsebiéss could be mowved,
even i unhampered by Kampuchean
n :.:[[:,._'__ .|_-_i|-|_'_!'| cirt be as lethal as a
snufe fabowe) the people call Honuman
e tree-dwelling serpent drops down

- | —— . 5 " i
an trs victims from abow

consequently political strength. At the be-
rinning of the dry season the king would
lead the army to make war in the north or
east or west, for glory, for slaves. Especially
powerful kings ordered new hvdraulc
citles, new monuments, new b Ay

Branching from the brownish Siem Reap
River, & 15-foot-wide canal slowly tiows
westward, lined with shrubben that
the branches over 1t form an intermittent
tunnel. The canal skirts the square of Ang-
kor Thom, turning south and then west
apain—and there's the Western Baray, tilt
BUU VEATS Ag0, the bigeest of all

Its dimensions amaze me all over again—
one and a quarter by five miles. A ittle more
than half of it 1= silted up: Oxen graze in it; in
the distance two boys fly a kite. But the far-
western portion, fed by that slow-moving
canal, 15 an inland sea.

There's 4 sluice gite there, built m the
19505, partly with foreign-aid funds from
the United States. 1 remember being told
that it dispensed irrigation water to 32,500
acres. through 140 miles of arterial canals.
The farmers had radios, motor scooters, and
hengses with tile roofs. It was a landscape of
pTOsperity.

That was 14 years ago. T he civil war and
the Pol Pot terror brought & dramatic de-
cling, The population has shrunk. Most of
the land lies uncultivated. The houses are
thatch. A village official tells me that people
hiave trouble getting enough salt.

WD WHAT BROUGHT the decline of
Angkor? Groshier believes this complex
process may have begun as early as the
mirl-11th century. So much was built

that eventually all available space was tak-
en, all the water captured. After Angkor
Thom nothing of importance was bull
Waterworks gradually deteriorated, popu-
lation declined, a once assertive faith grad-
ually made way for a fatalistic Buddhism
The Siamese increasingly attacked from the
west and at last gave Angkor a final blow,
killing all the men they could capture and
carrving off multitudez of women. Around
1430 nearly all Angkor was abandoned,
thouegh not Anegkor Wat: that remained a
Buddhist pilgrimage shrine

Subsequent Khmer monarchs held court
far to the sputh, but in the mid-16th century

Merniota! Crengerd .',fil.l'|'.'| 1 lI|.|'|.'_'| JtaN









Beheaded by war? Stolen for the illicit art market
and sold, a8 nenor has if, for their weight in salt? Or
hicdlden nearby? [fany heods missing from the north
eritrance to Preah Khan (top) are simply buried. they
are in no greater danger than they were in 1968 (left).
As Crroslier points out, "One agent of destruction af
Anghor was the beginning of conservation in 1908 that
expased stone o new cveles of erosion

Anghor has suffered worse, having been sacked by

fhe Siomese tn the 14th gnd 15th centuries and

abandoned. In recent yvears the suffering of the

" 1 " ; i I s - e
MOTNUmTEnts -I'II..."l By = L . T I_".'.- LrrFOsLIET, |_l'._].__'||_ J_I;:_'| :‘::'i:_ll_l;':_l_-:

carmpared to the stfferting of the Khmer people. The
muost important thing (s to save the people. For the time
oeing, the monuments can wait,”

rYet gs fime drogs on with [{tile prospect of peace In
Kampuchea, possibilities are being explored to mount

an - intermational effort for the purposes of preserving

Arghor and resuming (ts réstoration.







a king hunting elephant and rhino stumbled
upon Angkor Thom, by then a dead, over-
grown citv. He had it cleared and restored;
for 50 vears, as kings came {rom time to
time, Angkor again saw pomp and ceremo-
ny. Spanish and Portuguese missionaries
and traders came too. Their accounts, pub-
lished in the early 16008, were the first word
of Angkor to reach Europe. These marvels,
they said, must have been created by Alex-
ander the Great, or ancient Romans, or Jews
from China. And then all but Angkor Wat
once more was left to the birds and the trees,

HEN MAINTENANCE is neglected,
and birds excrete seeds of the fig tree
on the tops of monuments, the seeds

may germinate and send down roots.

Small roots also enter between stones, and

as they grow larger they pryv the stones apart.

But while the tree lives, itz rools often hold

the parted stones together, a< would a net.

After the tree has died, its roots rot and the

stones spill apart. Humus forms,

This process has been common at Angkor;
I see it most clearly at Ta Prohm, where the
Conservancy let the roots have their way
(pages 572-3). As we climb over mossy, slip-
pery piles of spilled laterite blocks, Pich Keo
quietly savs watch out. A Hanuman snake,
Named for the fearless, super-agile leader
of the benevolent army of monkeys=—*"Tt
jumps, it flies, it is skillful like Hanuman in
battle.” It's only a foot long, beautifully
emerald green, and poisonous (page 374).

Griven earth enough and time, the spilled
stoneés or ¢ven a bullding still standing will
eventually be covered over by a mound.
Numerous Angkor monuments were first
encountered 1 this  condition—Preah
Khan, Ta keo, just mounds. Uncovered,
the stones were invariably found to be well
preserved; the covering earth had sup-
pressed moss and fungus.

Groslier made many photographic recon-
naissance {lights over Angkor and reported
many more mounds still. And so it's likely
that sizable monuments are vet to be uncov-
ered, and presumably thousands of fine
Khmer bronzes, Compared with archae-
ological sites in Greece or Egvpt, he zays,
Angkor remains practically virgin.

In Angkor and vicinity—as elsewhere in
Cambodia, officially called Kampuchea

Angkor: Anvient Glory in Stone
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Nalure and neglec

Structures such as a gate at Ta Som (facing
page) may suffer multiple natural attacks.
A structurally unsound
foundation of sand and
laterite (1) promotes
cracks by settling

and water pengtration.

Seeds of banvanlike

fig trees from bird
droppings sprout atop
structures {(2) and send
SN roots down to the

spongelike foundation (3).

As the tree maftures, (15
enlarging roots (4) penetrate interstices
betweon stones, When the tree dies, the dislodged,
unsupported stones fall (5). Some stones were held
together by brorse clamps (63, many of which were
looted long ago probably for their magical powers.
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now—one sees Loldiers of the socialist Re-
pubdic of Vietnam. They were instrumental
in ejecting the regime of Pol Pot and still oc
cupy most of the country, guarding agains
his return. Climbing around on the Bayon
one morning, | encountered a cheerful
bunch of them, unarmed. One took my pic-
wure, I snapped him and his buddies

Hut this morming Angkar swarms with
tense Vietnamese carrving rocket launch-
ers, fleld radios, mine detectors, Somé
sweep arodnd the Bayvon. Who's the VIP
with a jet all to himself?

It's (zen. Vo Nguven (lap, who prevailed
in Indochina against the expeditionary
forces of France in the 1950s—and, later,
arainst the United States. Three hours in-
side Angkor Wat, and he's gone. He never
did get to the Bavon, where bas-reliefs de-
pict the land and naval battles of the Khmer
and the Cham. Among the sandstone sol-
diery are Vietnamese fighting for the Cham
king. The Khmer called the Cham and their
mercenaries by the Sanskrit word yavana,
denoting evil foreien barbarians: whence
comes: youn, the disparaging term some
Khmer emplov for the Vietnamese today

As our tours take us farther along the pe-
ripphery of the monuments, Fich Keo seems
increasingly nervous. To me, the panorama
of the stones and the greenery appesrs
peaceful enough: occasional oxcarts or bicy-
cles onthe paths; a few people cutting timber
or drawing lamp oil from chhoeu teal trees,
COveritall, a greéat calm

Notlongafter ] left, 8 respected Swissdam-
Iy, the Newe Zilvener Zetiung, reported from
Phnom Penh that Pol Pot guerrillas were
said to have attacked the siem Reap airport.
which stretches to within 400 vards of the
VWestern Baray. Supposedly there were at
least ten dead. I wondered. Such reports
mtst be treated with caution. But as of mid-
December 1981 the government severely re-
stricted foreigners’ visits to Angkor, at least
for the time being. . . .

L ALDMNG 1| had been bracing mvsetd
for |]|1['I-|I"1'=53I1"4[ SUTPIISES, for some ma-
jor damage or loss
I saw carvings and statuary chipped
and buliet pocked
In the Angkor Wat bas-relief of the great
military parade of Survavarman [I—with its

Anpkor: Ancient Glory in Stone

One of the earliest temples in Angkor
was privately financed and built of brick

in 821. It became known as Prasat
Kravaonh,
the overgrowth that hid it long after the
foll of Anghor. Restoration began in 1960
(tapl. Despite some later damage, it
stands as a fine but unusual example of
Khmer architecture (above).

Inside, bas-reliefs depmct scenes from

or cardamom sanctuary, for

the mivthe of Vishnu and his consort,
Lahkshimi (facing page).
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chariots and war elephants, with the sacred pece and artstically not

fire carried ahead of the troops—there are Historically, of course, everything is im

holes, made by shrapnel. Anartillerymanof portant. But one must remember that a

the government army, aiming for Khmer numberof Angkor's artistically most impor-
Rouge, stehted his howitzer improperiy tant works went to some of the world's great
Near the Bayvon lies half of the head of 8@ museums long ago. And that those left in

colossal Buddha, dynamited by Khmer place were removed by the Conservancy in

Rouge zealots. When 1 later reported thisto  the later 193

enior government scien- and puarding such vast EXPATEES

when thieven

was a 16th-century  clearly impossible
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Crroshier had noticed that the tamous stat-
ue of the so-called Leper King, at Angkor
Thom, had saw marks on the neck. Some-
one wasafter that head. He sent the statueto
the museum in Phnom Penh and put out & re-
production, A naive thief stole that.

Today the world's outstanding collection
of Khmer statuary by far is on view in the
National Musseum in Phnom Penh—the
great bronze Vishnu, two heads purportedly

Angior: Ancient Glory in Stone

Wound in stone flesh of a god has

been made by rifle fire since 1972, but
whether by a Vietnamese, Khmer Rouge,
soldier of the current regrme, or drunhen
militiomanrn 5 unknown. Rondom
viclence has marred Anghor, Gut all

factions s#em to hove agreed that the

temple complex showld be immune

from major battles,

of Tavavarman V1L In shaort, [ have learned
that the major problem at Angkor of late has
been neither war damage nor thievery, but
simply neglect.

Just the same#, Preah Khan was a shock.
In 1968, Wilbur E. Garrett, now Editor of
NATIONAL GEOGRAPHIC, photographed the
long line of stone divinities along the north-
érn gate causeway. At that time, one head
Wis missing. Now It's two, three, four, five,
sIX, seven, eight, nine

Lost en route to the Thai border. or to
Vietnam? Smuggled out by some diplomat,
and sold in Geneva or Diisseldorf? Orstill in
a dealer'’s storage In Bangkok? Perhaps
strewn somewhere hereabouts?

HATSBEEN HAPPENING lately to
promote conservation at Angkor?
There's been visiting by representa-
tives of international organizations.
Much talk about help, nit much action.

The government of India gave several
Khmer a three-month archaeological course
in Delhi, and sent equipment for a photo-
graphic faboratory. It was still in Phnom
Penh, The U.5.5.R. invited Pich Keo and
several colleagues to Moscow, to survey res-
toration techniques. An international Ro-
man Catholic group headquartered in Paris
sent drafting equipment and paper, ten bi-
cyveles, a Toyota truck. Allinall, a few drops
m a very large bucket

Back in Phnom Penh, the head of the Di-
rectorate for the Preservation of Monu-
ments told me of a law in preparation to
prohibit the stealing of sculptures and dam-
aging of stonework. “It will have 104 arti-
cles, and heavy penalties.” He showed me a
workshop where souvenirs are carved for
sale, to aid the restoration, And on behalf of
the Mimstry of Culture of the People's Re-
public of kampuchea he thanked Editor
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Garrett for bringing valuable books and
documents: “Thev will be very helpful," He
added: “Through vour presence here we
would like to ask internationsl opinion to
help us restore the Angkor temples. They
are our national patrimony, but thev alse be-
long to the patrimony of the whole world.”

ICH KEO just told me the same thing.
And what savs Ith Khlok, chief monk of
Wat Angkor? That's the Buddhizst mon-
astery situated between Angkor Wat's

outermost wall and the moat. It was found-
ed by S1amese¢ monks a century and a half
azo. The chief monk, now 80, has seen a siz-
able slice of history

-. g
-‘_._ F =

e
et |

O L AL RENFEY FCET

They are waiting, the celestial apsaros

whao will dance and sing for the Khmer elect.

One in Anghor Wat fleft) survives in glory,
but o depiction in the Bayon (above)l—
aiong with many others—suffers damage
to-her stone breasts, targets of modern
vandals, Tough battered, the opsaras do
not age. They promise a jovful existence
after the lost reincarmatton. Anghor itself
awarits that ttme, having known oycles of
decay and rebirth for a thousand years

Anpkor: Anciest Glory in Stone

When Ith Khlok was born, Siem Reap
Province was under the Siamese. Then
came French colonial rule, Japanese occu-
pation, once more the French; then Siha-
nouk s regime, Lon Nol'sregmme, the Khmer
Rouge, In all but one of these periods there
was rebellion, the monk sayve—only in the
time of Sthanouk did people have peace and
prosperity

He hopes such a time will come again. He
adds he also hopes that foreigners, Ameri-
cans, will help the Khmer people—especial-
v with the conservation of Angkor. “Itis cur
patrimony, but yvours also.”

I'd heard this now so often. Itsounded like
a rehearsed line from pelitical =chool;
monks. ton, must attend nowadayvs. But it
also sounded sincere

LOOK FORTHE LAST TIME at a most
beguiling aspect of Angkor, the celestial
dancers called apsaras.

Fleshlv counterparts of those sensuous
entertainers of Khmer rovalty were carried
off bv the Siamese despoilers of 1394
But their intncate dancing survived, and
was admired at the 19th-century court of
Bangkok by the British governess Anna
Leonowens, the real-life protagonist of
Annag and the King of Siam. 1 envy her for
what shesaw,

She wrote of a swaving like withes of wi
low, of arms and fingers curving in seeming-
lv impossible flexures, of all the muscles of
the body agmtating like the fluttening of
leaves in a soft breeze. “Their eves,” she
sald, “glow as with an inner hight.

She called it a miracle of art. A latter-day
reflection can be seen by todav's tourists as
“Thai classical dancing” in Bangkok hotels.

From the walls of Angkor still smile ideal
apsaras, sculpted in sandstone as perma.
nent entertainment lor the gods, They have
suffered the damage of time and war and
mindless vandalism. But aren't there about
1,700 apsaras at Angkor Wat alone, and
thousands more elsewhere at Angkor? Sure-
Iv they will not disappear in the foresee-
able future.

And vet, shouldn't effective wavs be
found now to safeguard their beautyv—and
the wonder of the world that is Angkor—
regardless of the turmoil of the day?

[ 2av the =ooner the better []
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HAT CHECKERED cotton cloth we
put on our heads is called Arama,” the
voung man said—the Khmer people
are familiar with it from birth and
make it serve in many ways.

“To keep off the sun when working in
the rice fields. To carrv home food—corn,
vegetables. Tocover the body when washing
in a stream, for the sake of modesty.” A man
will wrap it around his middle, forcomfortin
the evening breeze. A mirl may put a pretty
edge on one and give it to a voung man, as a
token of love, He'll kiss it and think of her.

“And then came the time when people
used the krama to hane themselves."” To es-
cape the hell on earth created by the pre-
vious regime. They knew it only as anghar,
the organmization. Survivors have come to
know it by the name of its leader, Pol Pot

Wherever T went in the land of the
Khmer—formerly Cambodia, now kampu-
chea—and whatever the subject of conver-
sation, I was to find all too poignant
reminders of that recent time of horrors.
How could it be otherwise, when from 19753
to 1979 multitudes were svatematically done
to death? Through overwork and starva-
tion, torture, execution. “Only my mother
and I are left now,"” another voung man told
me. “My father, three brothers, and two s1s-
ters were murdered.”

World opinion was shocked by estimates
of 2 million victims. The new government
speaks of three million, out of a total of ap-
proximately seven and a half million Khmer

Life resurges in the lond (ong known

az Cambodia, where peasants gather rice
seedlings. They can hope for a better
harvest than the yields of death reaped
under @ Khmer Rouge regime that cost
the lives of perhaps three million of their
couritrymer from 1975 until Vietnam
imvaded in December 1878, Continuing
conflict clouds the future
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in the mid-1970s. Were similar '1r1-]'ll1"1inn=
|I=-F“"_IL".':*."| for the ||||[|I--I.'I.LJ|.|JI of the U |'|lrl"i
States, the dead would be 30 to 90

What explanations will 1 find "r self-
inflicted genocide on such a scale—for this
1.--1-|J nigh incredible phenomenon that may

and unique in history?

TAYING ON week after week, 1 am
struck by another aspect of today's
Kampuchen: the many signs of revival.
Among the liveliest is the morming scene

at the railroad station in Phnom Penh

Thousands scramble aboard the train to

Battambang—traders, off to buy goods
smuggled in from Thailand, to bring back
for sale in Phnom Penh. Soap, cigarettes,
medicines. watches. A man says he'll be
back in four davs with pieces of cloth for
sarones: “Good color!” He means brnight
enough to knock vour eves out. Inthe Pol Pot

VEArs ¢ViEryYyone wWore Onmsh l |

p LALELL B,

Tworaillway carsin front of the enging are
|.'||':|_":-_r|"|1|-ll with steel rails and spare wheels,
toset off mines along the track. Interspersed
among the other cars are three with armaor
plate and heavy machine guns, served Dy
soldiers of the Vietnamese Army—io
counter ambushers.

These are reminders of still another set of
compelling [actors in the ‘l.iE?‘-.' lite of Kam-
puchea. The Vietnamese, having driven ol
Pot from power, are heri in force, But his
puerrillas remain 4 menace. Clouds of un-
certainty hang over the land

| too am off toward the Thai border
northwesl on Route 5, through the provin-
cial capitals of Kompong Chhnang and Pur-
sat—through shimmeringly hot and humid
countrvside stretching flat and emeraild
green with rice (map, page 598), Typically
Rhmer, those squeaky oxcarts '-'-lf.h four-
and-a~half-foot wheels. S0 are the ubigqui-
tous, bristly sugar palms; Boil the sap from
the lower stalks and vou pet sugar

Like 511-'1.1]"”1['“1..[ |!'.II.'|:":':. Frilders Ln

Phnom Penh appropridle évéry sguare
nch o, in, and glongside a tram

wund for ."hi.'.‘h.l""l'i:ﬂlt; throwgh guerriilo-
menaced territory. Many will retum fi
the capital with contraband from

Nhailand, main SouUrce of Consumer

[Iems 1 g shattergd eComnamy
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I see hove herd cattle and water buffalo,
catch crab= in watery fields, splash in turhid
canals. Women and men rhythmically pull
up bunches of rice seedlings. slap them
against upraised ankles to Knock away the
mud; and bundle them for transplanting. At
midday there's shade under the carts for a
meal and & sSnooie

If only the potholes weren't so typical
They're wide, deep, and unaveidable, so
constant shifting of gears 1S neCessary asone
wheel plops in and then another. Most of the
time vou're lucky to make 15 or 20 miles an
hour, but vou get used to that, and to al
those automatic rifles, Mostly Chinese-
made AK-47s. Bevond the provineial cap-
ital of Battambang you see some every few
hundred wvards—carried by Vietnamese
troops at bridges that look as if they've been
hlown up and repaired several times; lyving
near Khmer militiamen at checkpoints; dan-
eling from bicveling civilians, Guns every-
where, handled as casually as hoes.

In the market town of Sisophon, a hothed
of resurgent commerce, a village entrepre-
neur can sell a fat pig for enough money to
stock up on sandals, flashlight battenes
cooking pots, and aspirin—enough to keep a
little crossroads stall back home going for
months. Big stalls cluster by the score, sup-
plied from Thailand 30 miles to the west by
people who know their way through the for-
ests and back roads

For bie items, stereas or motorcycles,
pavment commonly is in gold. How much
for this Honda Super 7007 Ten chi—
that's 37.5 grams, worth 320 dollars at
the world price teday. Sisophon Keeps on
15 toes

Some 20 kilograms of gold may be flowing
through to Thailand daily, a provincial offi-
cial surmises—aboul seven metric tons a
vear, more than a hundred million doliars’
warth. What flows in keeps the economy
going, keeps people happy.

But where does this gold come from? The
answer 15 rooted 1n the segquence of events
that led to the nightmare of Pol Pot.

In 1970, while the United States was
fighting Communist-led insurgents in
neighboring Vietnam, a coup d'etat re-
placed the chief of state, Prince Sihanouk,
with Gen. Lon Nol. The general allied him-
=plf with the United States. The Vietnamese
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Communists, in turn, supporied anti-Lon
Nal insurgents: the Communists that Prince
Sthanouk had dubbed the Khmer Rouge, or
Red Khmer

U, 5. nid to Lon Nal brought in floods of
goods and money, fostering unprecedented
corruption. This produced vast new wealth;
added to old wealth, it accumulated in the
government-held towns, chiefly in Phnom
Penh: much of it was hidden away in gold

Meanwhile the countryside. increasingly
subject to the Khmer Rouge, languished.
And the U. S. Air Force dropped three times

Hands speak a longuage of 2,000
gestures in classic Khmer baliet
rehearsed by the first closs (right) to
enroll at Phnom Perth's reopened School
of Fine Arts. Students train to join the
national treupe. Banned under the
Khmer Rouge, art, education, and
religion conjoin in a brass statue of d
deity (above), cast at the school from
spent artillery shells,

National Geographic, May 15382









Fresh from combat, a soldier in
the fledgiing army of the

Vietnamese-backed
Hepublic of Kampuchea (RPK)
retirns home on leave o Siem
Reap (left). Decorations on his

o - ' g = i il
LY So-moade M-16 rifle belie the

Th.. ¥ 0
o | I'r"llE' 5

deadliness of 'll.';:.'-l-l_"' -"L,'.;'-II:I g, His
cap, he said, came from a Khmer
Rouge he had killed the day before
T'he badge bears the APK ssmbol

"Crins are a8 commonplace as hoes

e Editor Wilbur E. Garrett. For
a Phnom Penh bov, a car jack
becomes a toy burp gun (above)

e 180,000-man Vietnamese
ition force Provioes Efe maLn
stremigth pitted against about 35,000
gugrrillos. Smaller

o 1 r [,
iri:'!:'_[":'n'l'-.il.'liu‘ g Lid rrillia forces also

Khmer Rouge

harry RPK gnd Vidtnamese troops.
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ERTILE und star-crossed Kampuchea
sits in & cockpit of Indochina’s historic The Khmer Rouge,
rivalries. Several ethnic groups share the led by Pol Pot, defeated
modern nation's 70,000 sguare miles with the U. S.-backed Lon Nal
the majority Khmer, whose civilization government in 1975, Pursuing
emerged in the ninth century to peak in Pol Pot's L'irlil}fj of a peasant natien
empire about 400 years later. A wealth of modeled on the Khmer Empire, the
rice fueled the empire, and even under luter victors forcibly emptied cities and towns
subjugation by Siam (Thailand), Vietnam, und methodically executed the educated
and France, Kampuchea class, deemed tainted by non-Khmer
grew surpluses in rich CHIMA . influences. Brutal migrations and deadly
central lowlands, That + -;I-:_I H.j—,.qﬂ o work-camp conditions killed unm[d
ended when civil war and F il [ thousands from every stratum of life.
3 d 70 LA ) pr- 2 | FRF 2
American saturation ] | Vigntiane (Haunsn Yictnam’sinvasion drove Pol Pot forces

bombing disrupted rural 1 (% LI'., "u."{lrrhl ol to border areas, and life has regained

life in the early 1970s, y some normaley for much of the population.
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#s many tons of conventional explosives as
fell on Japan during World War 11.

One day in April 1975 the victorious
Khmer Rouge entered Phnom Penh. Right
away all inhabitants—byv then about two
million, most of them seeking refuge from
the bombing—were marched into the
countryside. The same happened in Kom-
pong Thomand Kempong Cham, in Takeo,
in all the other towns, The gold was left be-
hind. Thus began peal chur chal—the 2our
and bitter dme.

OBODY LIKES to hear an enumeration
of gruesome experiences, but in Kkam-
puchea this can hardly be avoided—nor
should it be; without it, how could one

appreciate ‘how greatly things have
changed for the better? Driving east along
Route 6 toward the provincial capital of
Siem Reap and the temples of Angkor
those magnificent remains of a Khmer em-
pire that bestrode Southesst Asia eight cen-
turies ago—1I seek to summarize what I've
neard from numerous survivors about life
under that ultranationalist Communist who
envisioned a period “even more prodigious
than the age of Angkor Wat,"

Thiswvision of Pol Pot, like the greatness of
Angkor, was to be based on the growing of
great guantities of rice. And =0, in his view,
that was all the masses would need to know
Cities were useless—empty them! Trade
was evil, abolish all markets. Abolish mon-
ev.. Destroy contaminating foreign ves-
hges—itelevision sets, air conditioners.
Diestroy contaminated people: former en-
emy soldiers, teachers, phyvsicians. .

I the countryside there was a basie divi-
cron. The Old People, who had been there all
along, and we New Peaple, expelled from the
towwns, We could ouwn nothing, not even a
cooking pol. Families weve sepavaled—men
and women had to live apart, collectively.
Imagine sieeping in a $5-foot collective bea
We were expendable, freated worse fhan
brisoners. We werve used as machinery.,

I'or 18 hours a day of plowing, hoeing, or
building irrigation works, on pitiful rations
of rice gruel, driven by a pitiless “cadre™—a
supervisor with power of life and death.

Ifone felt too weak in the momming to work
and asked Lo be excused, the cadrves would
cay, "Ah, while we suffered in the forests Lo

Kampuchea Wakens From g Nightmare

fortable tn Pinom Penk. Now you

lihevate the ¢ {.'rr.rﬂ]‘j.'. VOu weye la -3 grd com-
h TR
work. " They were full of vevenge

Every nighl the New People had to meet
and crificize each other in fronl of the cad-
res, What had thev done wrong that dav!
Picking up anyvthing to eat—a picce of fruit,
a rool, 4 worm—as wrong. If you were
criticized two ortavee times, you d be killed.

Taken awayv at night, arms tied behind
the hack. I'd been shown the steel bars
for breaking necks, the pits the corpses fell
into one by one, the skulls by the thousands
There's many a Killing ground amid the
supar palms (Comtinued on page 604

Doing peaceful duty in a Phnom Penh
foundry, a Ul 5§, Army helmet serves as a
dipper for aluminum—;{from melted

L', &, Alr Force wing tanks—poured (nto
maoids to make cooking pots, which are
in short supply. Under Pol Pot, the
populace had to turm in their pots and
pans and eat in communal kitchens
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Rules to die by, t
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Sleng prison, now a4 museum axnibiting
Hol Fot atrocities. Uneg 0f Seven sunnving
inmates, mugewm director Ing Pech M
(above right) was spared becaise he

mnaiated on o Sign prolomnged
VISLIOFS,

more than

of fi IFELT]
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tical prisoners executed at Tuol purged by their leader, Pol Pot
Documents also show that four
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€ dITIONE ©
Khmer Rouge victims were so duly

the coast

he Tuol Sleng dead. Not all
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possessed mechanical shills useful to nis

captors. Behing '1tl1 Ire @ |
of photographs of prisoners token i
prison authorities
record-Reeping system. The arms of most

are bound behind them. Many underwert
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af Pol Pot anad
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and rare—portrait
photographs of Tuol Steng’s



left). Some guards probably éscaped
west and now fight as Ahmer Rouge
guerrillas. Others muoy have died in the
BEFEEEN -"I1r""'r' -ilil'_'. b ".'l-l._iI .i"..'l.-.j.l_l!-l.l._
terror swiallowed the Khmer Rouge

[ong with their erstwhile victims as the
regime turmed on its own ranks with
nereasinge ferocin

Nearly all prisoners siored

nfesstons that they worked os ggents
for the United States, the Soviet Union,
i Vietnam. Without @ signed confession
Wrote an interropation officer, "We

won't [et you die easih



Testimony of the dead surrounds
exhumed mass graves (right) near
.I:I:i'il"'i J'lll;l. I'-.|I|.__-_" -..i,:_':!- BTl

|

wiead e blindfolds ted on oefore

CXECLT IO below ) af th "I.'!'-Ii'il:

| 1m0 wirtiedd v every
in Kompuchea. Visttors an
F the 129 piis found here
pld New People, the name given
ry dwellers and others net unde
mer Rouge control in eariy
1675, Dominted by Pol Pot’s hatrad
New Pe I"ul: received especially
harsh treatment. The Vietnam-
sponsored eovernment disddins
Ehmer Rouge counterclaims that
LI 1 sRelf il remains "."-_-'.l-':l S¢Tid
EKampuchean victims of Vietnamess

. - - 1T 1 | - I | = T ']
VIEHEERGE, angd 1= collaciing sRLULLS

¢ museum designed to ghow
Iﬂ

r -'I II i 1 r

= BV IS

e4. Kompucheans nee







(Continued from page 599) In the eariy
vears the Old People had emough to eal,
thevwere the cooks. They could work as they
swartted, play cards, enjoy cockfights, They
were the most ignorant peasants, bul now
they conld lovd it over us. If they didn’f like
vou, they conld have vou killed

How did New People survive? Several
whose previous status had left them espe-
cially vulnerable—a professor, a business
manager, a lady of the traditional theater, a
journalist, a student—told me essentially
the same, The thing to do was to conceal
vour background if you could, work hard,
trv to be deaf and mute, trust nobody,

We made onr way back to my father's vil-
lage, thinking my uncles would receive us
well. Thev didn't: they denounced my ja-
ther. Once there was no place as HICE A5 O
village, but I'll never go back. I rememberthe
cries af might, Of more than a hundred Neu
families there, only fwenty widows and or-
phans swrvived. They've all fled back lo
Phnom Penl

S0, many of the villages I've been passing
are full of Old People. Do some in secret still
sympathize with Pol Pot?

Ves. But our government doesn’t want to
tell about that.

DL

Not far from the provincial capital of
Siem Reap, my government-assigned driver
abruptly speeds up. He won't say why, but |
can guess, “We take care of our mouth,” I've
heen told. “When we're afraid of poisonous
snakes, we don't talk about snakes.” You
don't talk about Pol Pot guerrillas when
vou're afraid they may be near.

FTER A REWARDING STAY in Sieém
Reap, visiting the Angkor monuments
dayv after day (pages 552-389), | return
to Phnom Penh. The representative of

UNICEF, the United Nations Children’s
Fund—then the senior UN official in Kam-
puchea—recounts how international efforts
have been brinring succor since 1979, when
the country faced famine. Agriculture had
been totally mismanaged. The economic in-
frastructure lay in complete ruins

“First we had to get the ports working, fix

jetties, bring cranes and forklifts.” Then
UNICEF brought in a thousand Japanese,
East German. and British trucks and dozens
of river barges, so food could be distributea
to the people; tensof thousands of tons of rnce
provided by the UN's World Food Program,
paid for by the United States; rice and wheat
flour from the Soviet Union

National Geographic, May 1982




*achools had been abeolizhed, UNICEF
brought in blackboards, notebooks, ball-
point pens, tools to repair furniture.” Now
one and a half million children are said to get
elementary instruction.

In the port of Phnom Penh, 200 miles up
an arm of the Mekong River from the South
China Sea, officialz of assorted international
reliel organizations watch the unloading of
more ball-point pens from UNICEF, bags
of rice seed from Oxfam, a tractor, 2 ma-
chine for formmg chalk.

Chalk? A lady from CIDSE, a Cathaolic
group based in France, explains that Khmer
schoolchildren carry little blackboards, they
need lots of chalk. “There's gypsum to he
mined in Battambang Province—this ma-
chine will make thouzands of pieces of chalk
every day.”

The ship captain says he'll zail back to
singapore empty. Except for a little rubber
going to the Soviet Union, and some of the
world’s finest rubies—also mined in Bat-
tambang Province, around FPailin, and
smuggled to Thailland—Kampuchea pro-
duces nothing for export.

Famine has been averted, but Kampu-
chea remains plagued by malana. The Viet-
namese doctor in the provincial hospital

A healing time begins in o
land bereft of healers. Of 600
Kampuchean doctors
practicing before Pol Pot's
era, fewer than 60 were
enowr 1o be alive and tn the
country in 1978, One of 25
mhys{cians truined since
then, Dr. Channeary Ry
terds @ young patient af o
World Vizion pediatric
hospital (left). Malaria and
otherills—mental disorders
not least among them—have
run rampant. Vietnomese
administrators and
professionals supervise the
rebuilding society, but keep o
Lo profile wherever
possible: Unarmed, a
Vietnamese soldier mingles
with Phnom Penh market
crowds (right)

Kampuchea Wakens From a Nighimare

at Rompong Speu savs haif his pabients suf-
fer from malaria—=80 percent of the falcip-
arum variety, if not treated, many would
quickly die

And, alas, food problems seéem far from
over. A mission from FAQ) the UN Food
and Agriculture Orzanization, is preparing
i bleak report: Fifteen vears ago twice as
much land was planted in rice. Uncultivated
fields can now be seen in every district be-
cause not enough men are left todo the plow-
ing; two-thirds of the adult population are
women. Norare there enough oxen and buf-
falo. And while the 1980-81 growing scason
was relatively good, vielding twice as much
as the vear before, 1981-82 will be bad, be-
cauze of flood and drought.

I've had a glimpse of that too. Flving over
Prev Vene Province, southeast of Phnom
Penh, I saw square mile after dismal square
mile of watery expanse—some milky white,
some brownish and scummy. The Mekong
hadn't surged so high in August ina hundred
recorded vears.

Only 20 miles away, due south of Phnom
Penh in kandal Province, a subdistrict chief
told me the seasonal rainfalls were too little
and too late. Atseeding time the ground was
too dry, too hard to plow. *We hmished

LS



planting 2 month and a half Iate, so there
would not be time for the rice to mature be-
fore oo much sun would kill it. We will have
to harvest prematurely.”

FAD predicts a deficit of 278,000 tons.
The minister of agriculture says it will be
450,000 tons, that even now a third of the
people are hungry—only 2 percent in Bat-
tambang but 62 percent in Kompong Cham,
72 percent in Pursat. “We will intensify
the planting of drv-season rice, but we don™
have enough irrigation.”

NE LATE OCTOBER DAY the wind
changes. It has been coming from the
south. Todav it's strongly and refresh-
ingly from the north, making ripples on

the clear Tonle Sap river before it merges
with the brown Mekong, Now it's the
Khmer winter, when rice vields its seed. Un-
til a dozen vears ago there used to be celebra-
tions on this night—a hundred lighted boats
racing, crowds on the shore

I'm en a motor launch going up the wide
Mekong, past rusting remnants of Lon Nol's
navy, a8 brickkiln, people sawing logs. A
UNICEF barge carries rice upstream to
Kompong Cham. A small boat brings down
hig round bales of tobacco. A crowded ferry
crosses, with @ multicolored flag and music:
This is the season of kathen—Ifor collecting
maoney for gifts to the Buddhist monks, to be
presented at a bon, or festival, Under Pol Pot
all religious ohservances were suppressed.

This village bon 15 fun

Evervone feasts. Playversof the traditional
band—drum, Mlute, cymbals—prance, hop,
and jump. A cheerful procession passes
three times around the wal, or monastery,
carrving flowers in silver bowls, multicol-
ored parasols, and the gifts for the two
monks—new robes, a kerosene lamp, an
umbrella, a new bed

Inside, after much ceremony, men hold
up a big cloth behind which the monks
change into their new robes. Two old ladics
urge me to sneak behind the cloth and take
photographs: “Then yvou can send us pac-
tures, and we can see what these two really
look like.”

Outside, yvoung people dance to mghly
amplified electric guitars. 1 ask a singer
what he sang about. “Ahout a grasshopper
He's clever, he has political consciousness.”™

b6

Turned inside out Iy evaecuation,
Phnom Penh reenters life wearing scars
from the past, A Tonle Sap river bridge
demnolished in 1972 remains unrepaired

i My







Two-wheeled traffic
dominates morning rush
hotr in Phnom Penh
irtght). Velo-cabs—bicycies
rigged (0 CarTy passeTnigers
or hageage ~amd MOTOTC les
carts (below) serve ds

taxis. In Revolutionory
Youth uniform, a girl from
an orphanage directs trafnc
(Teft), a serivice designed to
involye orphaned children in
civic functions.

Refore American bombings
began, Phnom Penh held
600 () residents, a figure
that swelled to more than
e million until evacuation
in 1975, In late 1981 the
city counted 400,000
Kampucheans. Legally,
only RPK officials, their
families, and meedad
warkers may live here, but
the government, mindful of
the past, [e12 sguatiers shoy

Few buildings recetve
electricity. Fewer have
running water, Sanitation

15 nonexistent for mosk. Yel

many feel more secire here
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Along a shifting shoreline, lake fishermen dwell in stilt huts that can be moved

L I
!

o i pace witn

tells me, “They are imbecies.”
I'hose | met were not. I watched them fix
gpuerrillas, using logs
ponds along the , cut-
fit into the newly blown pot
| efficiently. A Vietnamese
soldier told me he dishikes kampuchea the
Khmer, the Kussians, an 1the war. "But (11}
attacked, so 1 suppose 1've got
ta be here,” He sounded LiKe many a young
American I met in Vietnam in the ]

In Phnom Penh I fiddle with my radio

nfficial

v road damaged by
held in
ting them t«
holes swiftly ans

right-of-way
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“Resistance to Vietnamese forces 15 1N
creasing,” sayvs the Voice of America
“I'They|] are plagued by malaria and de-
sertions." The U, S., labeling Vietnam's oc-
cupation of Kampuchea blatant aggression
and the government in Phnom Penh a Viet
namese puppet, just voted to let Pol Pot's
Khmer Rouge continue to represent the
country in the UN The Khmer Rouge
call their regime Democratic hampuchea

A Pol Pot broadcast, {rom China, claims
25 Soviet kalled .
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Phnom Penh and Kom-
ri on the CGulf of 1 hatland
where soviet miitary eqguipment is unload-
ed. "Praobablv means they o 'Illl. i il o il
resicdent explains
whyv 1 was refused permission to visit hom-
DORE SOMm Just now,

CHficially, the government

Penh exudes confiden

Route 4 between

pong Som, the p

fareigner

And perhaps

Phnom

'he President of the People's Republic af
rRampuchea—Comrade Heng
former Pol Pol

ST,

I . i
CHYISI0ON COMIMaEl |l| W o
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y Vietnam
leclares that despite the sabotaging maneu-
verngs of the Americanimperia

l_' hines Xl

rebelled in 1978 and defected t
i-lr-.l.:Il' '|||'
struggle
tability and prosperity
Under the enlightened direction of the Peo
ple’s Kevolutionary Party of Kampuchea,”
hesays, That's the Communist Party; Heng
samrin 1s the first secretary

| he party sull has only 8 few
members, 50 its political hine trickles down
through the United Front for National
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Reconstruction and its youth movement,
women's association, labor organization:
Increase production! Unmask *“double-
faced elements” hiding themselves among
the people. . . .

HE MOST DRAMATIC svmbol of re-

construction and revival is Phnom Penh

itself. A journalist from East Berlin re-

members March 1979, two months aiter
the depirture of Pol Pot: the wind whistling
throuzh a ghost town like a decaying Holly-
wood set, corpses lving around, helicopters
sprayving disinfectants.

A Soviet diplomat savs o vear later he still
couldn't walk in many side streets, the smell
was so awful. There were nearly 100,000 in-
habitants by then: most still wore black.
“But now, look around, people look normal,
the place is changed completely.”

By official estimate, the residents number
400,000, Early morning traffic moves
steadily with the stately rhythm of bicycles,
Manyv—-called kong dup, “double bicycles,”™
or velo-taxis—have the luggage carrier pad-
ded for a paying passenger. Motorcycles
have trailers for several passengers. Occa-
sionally there's some powerful comrade’s
white Mercedes.

Not that the city looks prosperous.
There's still an inescapable air of decrepi-
tude and neglect: broken streets, unrepaired
buildings, the odd fetid smell. 1 saw many a
truck-squashed rat. But what impressed me
was the purposeful stirrings of life.

Waiters from the Monorom Hotel clean
away weeds at the nearby railway station,
officials sweep around the Foreign Minis-
trv. From one day to the next, familiar heaps
of garbage are gone.

Seoner or later everybody seems to get in
on this art. One Sunday 1 see trucks and
horsecarts full of peaple with hoes, shovels,
brooms. The Phnom, the city's grassy cen-
tral hill, is atwitter with thousands of
schoolchildren cutting grass. *Last week we
did the school grounds,” sayvs the principal
of Saln Padevat. the Revalutionary School.

she hias 3,412 pupils from 6 to 14, “All thisis

production, socialist labor. . ..

And evidently enjovable. There's horse-
play, flirting. A boy has caught a foot-long
frog. and proudly gives it to the principal.
She beams. She'll take it home and cook it.

In theorv, only state emplovees may
reside in Phnom Penh. Thev live rent free.
Electricity alzo is free, when available; usu-
ally water has to be carried into the house,
But a lot of people without state jobs have
been sneaking in—they stay with relatives
or pay for quarters. Phnom Penb is a good
place “to make little commerce.” Like sell-
ing egg rolls and other curb-fried goodies.

Little markets do sizable business. (x-
carts squeak in from Kompong Cham—75
miles and three davs away—piled high with
ceramic pots, Near a waterside stand a boat-
man lands his lemons, just brought upniver
from An Giang Province in Vietnam, Good
lemons? Not so good, he sayvs, but they =ell
anyway because none are grown here now.
Good monev? “Not so good, but enough to
get rice.” To makea living.

The ramshackle Tuol Tumpoung market
bustles all day; the hall of the eld central
market has been refurbished so wives of
state emplovees cin edrn extra money.

I= this compatible with Marxist-Leninist
principles? For the time being, ves. "The
state has no interest to show itself too austere
in regard to the (ree markets,” declares a
government guidance document: They doa
better job of encouraging consumption and
giving the necessary initiatives for the stim-
ulation of production. . .

Which brings up this tale of two Phnom
Penh restaurants. The state-run Peace did
poorly, the privately owned Pailin thrived.
The state closed Pailin. Peace =till did poor-
lv. So the state closed Pedce and reopened it
under the management of the successful Pai-
lin restaurateur. He is supposed to divide
the proceeds with the state, “Business is
great,” he savs. "Each day it gets better.”
Outside waits a white Mercedes

Now what's this coming down the street?

Top-heavy with humanity, a truck [ists along o road northwest of Tonle Sap.
Transport 15 sCarce, 50 cArgo drivers cram passengers aboard to boost their incomes.
The numerals 7 and 1 appear first on all Kampuchean license plates, signifying the

January 7 liberation of Phnom Penh by Vietnamese forces in 1979,
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“especially imperialisis.” But he's grinning

At first | am osually taken for a Russian
Lthat's why on the road, sometimes, Viet-
namese soldiers salute me. I always salute
back. But to the buxom Tuol Tumpoung
fish lady I am just a cheapskate: “Why you
just loak, vou don't buy!™

Ok, OK, I buy some of her glant shrimp
to have them cooked back at the hotel. I also

L
\‘ I.Ill\\l %

Kampuchea Wakeny From a Nightmare

buy a bunch of freshly boiled pong tea kon.
literally “egg duck baby": Let ducks sit on
their eges for 18 days—then the best eggs
will have big b . Eat with pep-
per, salt, lemon, and a4 sprig of mint—it's 5
hhmertreat. “Thevll give you strength, for-
tify the blood.”

How did they taste? Sorry, at the last min-
ute I chickened (Continued on pape 622)

A son's agony, a
father's pain: While
hending water buffalo,
[3-year-old Mith Yon
lost a leg to a [ive
rocket he found in the
fields. One companion
dhed. Twe others
F-I'.'L'l:“.'-l.'i"l-.'l_'[ [Tl
treriries. The
Vietnamese doctor
who amputated the
bov's leg told the
GEQGRAPHIC team that
e did not expect iim
to live. Following
Kampuchean custom,
the father, Chan Mith,
or another family
rmermoer will be with the
bow at all times until
he dies or recovers
Mines and booby
traps pose added
danygers in areas
contested by guerrillas.
Where Vietnamese
troops Tule by day and

Khmgr Rouge roam n
night, '||!|||._§':.‘"'5-__r|..,|_ the
dilemma of living

between tmplacable
gnemies. “While

they re planting rice tn
the fields,"
photographer Lave
Harvey, “the war

comes to them. "™
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Off to visit relatives, o family travels by oxcart past water buffalo on Route 5,

main road link between Phnom Penh and Tonle Sap's populouws westerm shore







out: I gave them all to a grateful hotel waiter.

RUMOR startles Phnom Penh. Food is

being poisoned! It's the oranges from

Battambang. Yes, and bananas and cu-

cumbers—thev use syringestoinject the
poison. No, fingernails. Even money may
be contaminated. Four have died. No, fifty.
“They do this to make people afraid, to
shake confidence in the government, " says a
man from the Justice Ministry.

Militiamen circulate to calm people, sav-
ing that some of the enemy made a demon-
stration of eating, collapsing, and looking
{11. “Some went to a hospital pretending to be
sick, but before the doctor could look at
them, they ran away.”

Operatives of Pol Pot? Orof KENLF, the
non-Communist Khmer People’s National
Liberation Front, led by Son Sann? Or of
Prince Sihanouk’s new FUNCINPEC (Na-
tional Union Front for an Independent,
Neutral, Peaceful, and Cooperative Cam-
bodia)? These also lurk along the Thai bor-
der....In 1979 about 700,000 hungry
Khmer huddled there, In refugee camps—
many had been forced to accompany Pol
Pot's retreat. By now, sayvs the Office of the
UN High Commissioner for Refugees, half
are back in the interior; the rest are still fed
by international organizatinns. Half of those
Khmer are controlled by Pol Pot. . . .

I remember a soccer match, Phnom Penh
vi. Vietnamese. The guests were out-
classed, but when they scored 1 goal, at last,
the crowd applauded politely. 1 thought, if
terrorists should strike, which way shall 1
head to avoid being trampled? Or have I be-
come overly cautious?

Now there's a trial.

A former Pol Pot brigade commander—
sent to Phnom Penh to organize a resistance
network—was caught at the stadium, with
grenades, He had been working as a velo-
taxi man. One of his accomplices, another
Pol Pot officer, had been a driver for the
Telecommunications Ministry. They are
sent to prisen. A woman who hid their

grenades and mines is sent home, After all,
she has small children.

I am surprised at such leniency. “We don't
execute people,” T am told. “Have not
enough Khmer died already?”

And who is this Pol Pot—leader of the a
khman, those black-clad men who did black
deeds and still cast such a shadow?

He has hardly ever been seen in public,
but most accounts tend w agree , . . Born
Saloth Sar, 1628, in Kompong Thom,; Cli-
nese mother, Khmer father—unot unusual in
Kampuchea. Educated in Buddhist monas-
tery and French-Catholic school in Phnom
Penh. In Paris, studied radio mechanics,
planned radically new society with fellow
Khmer students Khieuw Samphan, leng
Sary. Tanght secondary school in Phnom
Penh, ook new name—not tinusual for a
revolutionary; became head of Klimer Com-
munist Party, visited China, met Mao. . . .
The rest iz bloody hislory.

At this writing, Khieu Samphan is the
nominal head of the Khmer Rouge, of
Democratic Kampuches: but Pol Pot, sup-
posedly at the Thai border orin China, is re-
ported to be still in command. Ieng Sary
often speaks for him at the UN in New York.

Meanwhile, inside Kampuchea, Pol Pot's
guerrillas continue their black doings. A
report from Stung Treng Province in the
northeast: A subdistrict head of the Wom-
en's Association was tied to a pole to be eaten
by mesquitoes and sexually mistreated for
weeks. Now free, she is confused, cannot
pronounce words, only wants to sleep. . . .

THE AIRPORT a group of voung
Khmer waits nervously. Thev're off to
East Germany, to study industrial
chemistry, The boyv: smoke, the girls

cry. 1f all goes as planned, they will be home
again in five vesars.

Az our plane lifts off, 1 remember an old
man telling me: “May vou meet only good
and overcome all vour enemies.” It's a way
the Khmer say good-hve,

May their enemies not overcome them. []

Familiar with war’s ghosts, girls fetch water home past @ rusting antiaircraft gun left
frirn doys when all the land was a battlefield. Weary with suffering, Kampucheans hope
against hope that the nightmare is over. But demons from the past, still very much
alive, hount the nights of a people who have walked through the “valley of the shadow.”

National Geographic, May 1982







WESTERN GREBES

The Birds
That Walk

on Water

ARTICLE AND PHOTOGRAPHS BY
GARY L. NUECHTERLEIN

EARING the cricketlike call, 1
pushed my floating blind through
the cattails and searched the open
channel of the marsh, Expanding rings of
ripples revealed where the bird had dived
Then a flash of silver, and the western grebe
surfaced again, He cruned his neck, spread
hiz crest, and christened the break of day
with his clear, two-note calls; “cree-( recet’”
“eret-creest’ “cree-creeet.
startlingly, from just behind my blind,
came a loud, abrupt reply. Or challenge’
Immedintelv the more distant bird turned to
meet his adversary, flery red eyves seeking
the intruder. As the nearer bird, another
male, swam into the open, their stares met
and locked. Cautiously they closed, crest
feathers bristhng
Ledsthan o yvard apart, the two birds came
to a taot standstill, face to face. Inching
forward, both birds opened rapierhike blis

Propelled by whirring feet, o male
western grebe, left, shitters over the
wizter with @ female in a ritual finown
as “rushing.” A spylized repertoire of
u“.r'.'.'-:-"l.'p manesuvers chaoraclerizes
these lirtle-kenown binds, subject of a

seven-venr study by the author







threateningly and cut the stiliness with rau-
cous cries, Then each repeatedly bobbed s
head to fling a splash of water to the side

Suddenly the two whirled, lunged uprighi
out of the water, and noisily ran across the
surface side by side, ecach long neck bent
stifflv serpentine. Lobed leel
splashing motion; the birds seemed driven
bv churning propellers. Finally, as if by cue,
they dived simultaneously, leaving the
morning to silence once again

I'he skittering water run, or “rushing”

of the western grebe =zurely 1s

blurred in

CRremony
among the most spectacular performances
in the avian world, Two males can execule
it. amale and a female, or several males and
a single female

That May morning in the Delta Marsh in
Manitoba, Canada, 1 hardly had settled
back to tranquil observation when 1 heard
more calls blending into a faint but pro-

longed double trill, Far out in the bay two
moare of the mallard-size birds were doet-
tng, with heads held high, The action, this
time in a different key. As they ap-
proached, the male and then the female
dived silently. When they surfaced, both
: materials normally wsed 1
dine—dangling from their bills

ballet the

I_1I _I-\_

I_I:l'l.r||!_._.
nest b
In A

swimming twio  birds

touched breasts—and slowly began to rnse

out of the water. Bills pointing to the sky,

they united their weeds and held them abovi
their outstretched heads, almost as if pre
senting an offering to the gods.

During many seasons of studyving western
erebes at this famed marsh of Lake Manito-
ba. I never tired of watching these contrast-
ing courting rituals: the rushing ceremony,
with its raucous calls, loud splashing, and
mad dash water; the “weed
dance”—quiet, deliberate, infused with an
Umost poetic grace (page 632

My introduction to these dramatic perfor

72 while I was a research

across the

mances came in 19
a=a1stant at the Delta lI|.|'|...',I,|,':':-|_-'.'-.':_ Research
Station at Delta Beach, Manitoba. In the
station's library I was surprised to find how
little had been publishe
srebe. So the following yvear, with support
from the American Museum of Natural His-
tory's Frank M. Chapman Memorial Fund
and the Manitoba government, I underiook
the task of filling the gap in our Knowledgy
of the behavior of this fascinating bird

Western Hsh-e¢ating
highly adapted for an aguati
tire natural history seems rife with strange,
|r||-_||:|_:. understood behavior that relates to
his narrow specialization. Yet technically
erebes are not waterfowl at all—they form
the distinct order Podicipediformes, an en-
tirely separate group of diving birds

From the start, it was mv roal to become a

on e WeEsLeTn

rrohes are divers

life. 1 heir en-

Partners in parenting,
males take thetr turn 0
incubating CREE e
caring for and feeding the
voung. Awlward out of
wieler, a male grebe (Left)
stands to tLrm cgps
Another male works his
itncubating shift (right),
tending three o four eggs
that begin [o hatch n
dbout 24 dayvs. yests,
utlt from vegetation
saivaged from the marsh
battom, are anchored to

reeds near open wate









. B
= i

ke o iy N Alge
'f-!:r. L |I IH..‘

ﬂrﬂ]

B A iy

NORTH
DAKOTA

S0OUTH
JAETTA

I A

LT

Hi.- I

nipes

L .M.Irs.h]- ':"-:- nt
-i.l" h 'W:h ipeg

4 AEN

A TARTD

W Vo™ i

i% |
'E:* i i 1 L &7
-l:.lF- ﬁ*_- I.r... __-Jr
thH | : ¥ '
D4 NEBRASY & WA Chicagoe
# P b
— L il
I il u g
! “LORADS ® Study sites
WINTER RANGE
extends to ane-half mile offihore
from Canada to southern Mencs and
Jl'r-.".g the Temi-Loultiana coasts
Thtmvnﬂd|WIhLﬁu;reﬂtgthL Marsh (left, above), along the
exteryds across the marsh- and southern shore of Lake Manitoha
||':II ."':I:'l :.':'l:j ROTTIONS OF :::-:' LARINE P TEmp Y FESLO Tl
northweéstern United States 1 grebe colony, the authod
above), north into da’s nstruct imid resembling
Prairie Provir I SOWE 1R ILESATT IEg 'M ner tab
Mexico, Migral it might chicken wire, and raile. Thi
water-dwelling ore Monitoh lird P {5 H lece ived o
nove to their coastal wint eris t ' s terns (left, below)



part of the world of this mysterious spe-
cies—to hear what a grebe hears and see
what it sees, to live through its trials and feel
its excitements in short, to thing like a
grebe. To accomplish this, [ would have to
earn the meaning of the western grebe's
vocal signals, then somehow establish com-
munication with the shy birds

In 1975 [ abtained grants from the Nation-
ul Geographic Society, and the Bell Museum
of Natural History at the University of Min-
nesota, in association with the Delta Water-
fowl Research Station. These enabled me to
continue the project four more years and to
complete my doctorate at the university

In the Delta Marsh the largest grebe colo-
nics all included nesting Forster's terns. The
nesting grebes, having very limited perspec-
tive from the water surface, appeared to use
the jitterv terns as aerial sentinels. When
terns sounded their alarm call at my ap-
proach, grebes hidden within the reedbeds
would leave their nests and make for safer
open water. To reach the wary grebes, |
would have to fool the ever watchful terns

Muskrats abounded in both tern and
grebe colonies; the terns olten used their
holtzes for nest sites, Somewhere [ had heard
of hiding in a blind that simulated a musk-
Within a week I had fabricated
a portable, foating muskrat-house blind

ral house

from a truck inner tube and cattail-thatched
chicken wire. Sitting in the rude contrap-
tion, I wore chest waders to protect me from
the cold water and marsh muck.

On my first venture into a grebe colony a
pair of terns landed atop my blind, inches
from myv head (pages 628-9). As 1 slowly
wialked the blind about in the shallow water,
the pair vigorously defended their newly
gained turf from all intruders. While the
terns helped to allay the grebes’ wariness,
they also prompted me to modify my bimd
Above my head I added a plastic shield; one
tires of ending the dav covered with guano
like a park statue!

Camouflage Allows Closeup Studs

Orwver the vears my reed blinds took many
shapes—f{rom small, collapsible compacts
to more spacious models. From these cozy
mobile lookouts, with room for tape record-
er, notebook, and camera, 1 began studying
western grebes almost within arm’s lengt

I found that with a tree spraver and hair
dyes I could mark birds on their nests with-
out interrupting their incubation routine.
Preening the dye into its feathers, each bird
acquired a distinctive pattern that allowed
me to log its activities as an individus

During live-capture operations I found
that I could simply place grown grebesin the

¥ o

Beak to beak, a small-billed female, at left, and nasal-togged male sguare off in d
prefiminary courtship move called “ratchet pointing” (above). With the help af
'-.l;|,|'_|"'.:.“.'-- .!'J'.". Nuechteriein 'Jr:'_":-.,"":;l'l'.‘lﬁ'.!{'d £orrie of the FIVSIETTES r_-r'_L:rrh- h_-.r:,:uujzr
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and can tell a bird's sex, mating status, and individual identity by (s gdvertising

National Geopraphic, May W2



bottom of & boat, unfettered. On such solid
Inoting these diving bird: could hardly
walk, much less fly
along on their bellies, "swimming” across
the wooden floor. Small wonder that one al-
most never sées o western grebe on land|
fut in water the grebe 15 as much at home
as the muskrat or the beaver. Although no
one, so far as I know, has reported seeing it
1o 50, the bird, while swimming submerged,
may spear fish with its bill, like anhingas
and some herons. The western grebe's sci-
entific name, Aechmophori
means “western spear-bearer.”

Grebes build their nests on the water, In
early Jume hundreds of mated pairs group at
traditional colony sites 1n larpe bulrush
beds. T he nest consists of rushes and retting
vegetation pulled up from the bottom and
often topped with fresh green algae, On this
the female lays three or [our pale blue eggs.
which within hours turn a chalky white

A grebe pair is a close-knit team: Both
members share in nest building, incubation,
and caring for the voung. About three weeks
afterthe eges are laid, the first bizarre infant
cmerges, Still wet, the “grebeling” crawls to
the rear of the incubating adult and, almost
ke a8 marsupial, climbs into a pocket
formed by the wing and back feathers (papes
st Aldo Leopold spoke of the

Instead, they pushecd

j i { i
fae T :'||!.- .|_|_ Jlr.l

i - '.- B
Gi4=-5]). Natura

voung riding “neatly enclosed in a corral of
humped-up wings.'

When the eges have hatched, the parents
anbandon the nest and carrv the brood on
their backs out to the open bays. While one
serves as a floating nest, the other dives for

small fich to feed the voung,

Breaking the Griche's Secret Code

As my study progressed, 1 shifted feld
operations to Marshy Point, 25 miles north-
east of Delta Beach, The new area, privately
W the Curry and Vincent families,
counts a breeding populationof near
western grebes, one of the
Taking over an abandoned muskrat trap-
per's shack perched on an island of marshy
vegetation surrounded by nesting grebes, |
setout to break the birds secret communica-
ton codes—to translate and understand
their calls

or three months | edd colony
sounds from a tower atop the shack, and m
tapes soon held calls from hundreds of indi-
vidual birds. Back at myv university sound
lab, 1 made Sonagrams, or voiceprints, of
each call, and looked for variations that
might represent different messages

First 1 learned that a bird's so-called ad
viertising call was its individual signature
Calis miven by a particular grebe at different

=l
W [

v E O

areest Known

TELOTY
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The choreography of
courtship features
elaborute maneuvers,
including rishing
(abowe), here with a
female, far right, and
competing males, Male
and female later join i a
“weed dance” (left)
Atypically, a second male
tries to interfere

A rare photograpn of a
fiving grebe was made
in early Moy (right).
After the birds arrive at
breeding prounds, breast
muscles atrophy, the

author suspects that
nesting birds may bé
incapable of fliglt
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times could be easily matched, for each bird
has its own unique call-frequency pattern
Calls from females were slightly higher
pitched and less drawn out than those of
males. Each call, therefore, potentially re-
vedled not only the bird's species, but also its
<ex and individual identity.

| was sure the advertising call must be
used to attract potential mates—very much
like the songs of other birds and the mating
calls of frogs, crickets, and othér animals,
The following spring, walking my muskrat
house through the shallows among rushes, |
broadcast, from the previous spring’s tapes,
recordings of a female's advertising call
Males quickly responded. Plaving the call
over and over, I became the Pied Piper of
Lake Manitoba: My blind was soon sur-
rounded by unmated males. They began
challenging one another, then faced off and
raced noisiiv across the water in rushing dis-
piays. The males were courting me, sight
unseen. 1 stopped the tape recorder—the
males dispersed. 1 resumed the female calls,
and again males converged

Females, recognizing the calls as from an-
other female, paid no heed. When 1 nlayved
recordings of male calls, the males ignored
Lthem. S0 stnking were these reactions that 1
felt chided: “Of course we grebes can tell
males from females. Cantvour™

The grebes, I found, would respond only
to recordings that were clear and free of
wind noise—audio quality good enough to
fool 4 human, As | continued my experi-
ments, it became evident that the birds’ ad-
vertising, far from simply attracting a mate,
is a flexible signal with different functions in
different contexts

Approaching a nest in my blind, I playved
toanincubating female a medley of adverts-
ing calls recorded from ten different males,
her mate among them. PFaithiully, she -
nored other suitors and three separate times
advertised in response to her true mate’s call.
Here was proot that after pairing the uses of

A patch of red on a "grebeling’s” head
iy sigral alarm or hunger. The patch
ordinarily stays pale yeifow, Its male
parent offers a feather, thought to help
prevent fishbones from entering the
fntestines: Grebes moy use their beaks to
spear figh, thelr primary food
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the advertising call changed so that each bird
of a couple could identify its own mate's call
even among the welter of vocalizations from
ather colony members.

I wondered how a courting male seekinga
pariner could sort out calls by unpaired fe-
males, rather than wasting his attention on
those communicating with their mates. The
answer evolved from my tapes and notes.

Many hirdecalls fall into sequences that or-
nithologists call “bouts.” A bout is a linked
series of calls, I found, significantly, that the
tapes I had recorded during May contained
advertising houts mastly comprising three
to five calls in sequence. Yet those recorded
in July (after most pairing had occurred)
showed only one or two calls per bout.

The next June, in the middle of the breed-
ing season, | recorded calls both from un-
paired birds and from those already mated.
As [ suspected, courting grebes called most-
Iy in bouts of three or four; mated birds in
bouts of one or two. When 1 tested courting
males with recorded female calls, they read-
ily answered and approached a three-call
bout, but ignored the same call when played
singly. Here was confirmation that the num-
ber of calls per bout distinguished unpaired
birds from mated ones.

Different Calls for Different Species?

To round out my research, I recorded
western grebes toward the western limit of
their range, in Oregon and California.
Manitoba grebes are nearly all dark phase,
having dark feathers around the eves. Far-
ther west | also found the locally common
light-phase birds, sporting white feathers
ahove the eves, Previous observers had not-
ed that the light-phase birds almost invari-
ahly mated with their own color tvpe.

| discovered that the light-phase males ut-
ter a strange, one-note advertising call—
“ereeet"—quite distinet from the two-note
call of the dark-phase birds. Ialso found that
courting males ignored playback calls from
fernales of contrasting feathering. Why,
they were behaving almost like separate

species! Yet their vocalizing differed only in
the presence or absence of a mid-call gap. In-
deed, by producing artificial gaps in my re-
cordings of light-phase females, [ could
nttract dark-phaze males,

Chicks Respond to Parental Recordings

Back in Manitoba, I experimented with-a
captured grebe pair and their newly hatched
voung, As long as I kept the adults’ heads
covered with dark socks, they sat motionless
while I plaved recordings of parental calls o
the chicks snugged safely on their backs.

The chicks were charming and quite
tame. When I played a low clucking call,
normallv uttered by the parents when bring-
ing food, the chicks emerged from the back
feathers and vigorously contested for the tid-
bits 1 offered. On the other hand, recordings
of the ticking call used by parents when
alarmed caused the chicks to duck their
heads beneath the feathers and fie quietly.

A curipus triangular patch of bare skin
adornsthe crownofanewly hatched grebe. 1
noticed that the patch changed color from
pale vellow when the chick was contented to
abrilliant red when it was excited or begging
for food. Possibly a red bare spot signals to
the parents that a chick is hungry orin need
of attention.

Much of western grebe behavior remains
g mystery. Why, for example, do western
grebes engage in such complex courtship
compared to other species? Are light- and
dark-phase birds possibly distinet species?
And what is the purpose of the grebe’s habit
of eating small feathers?

A rare sense of accomplishment came as |
learned to read, from its vocalizations, an
individual grebe's species, sex, color phase,
pairing status, and particular identity. Yet
among the western grebe’s varied acts of
life, none stands forth in memory more dra-
matically than the breathtaking ritual of
rushing, us a courting pair hold their bodics
in sculpturesque immobility above thrash-
ing feet that propel the matched performers
ACross a watery stage. 0

Riding in a feathered rumble seat, o young grebe snuggles on its mother's back,
where it climbed minutes after hatching. Here chicks spend their first weehs.
"“There ig zome barrier between this bird and all mankind," wrote naturalist
Aldo Leopold, who conifessed himself “helpless to translate” the “secret message”
of the grebe. Research has lowered, but not fully breached, that barrier,
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HAT'S A NICE TOWNX like Perth doing in a
nlace like this?

That was the question I asked myself on that
first stroll down elegant 5t. Georges Terrace,
main street of this opulent oasis. Thriving big-

city architecture loomed all around me, 20 and 30
stories and more—the Allendale Square complex, the Aus-
tralian Mutual Provident building, City Centre—in stone,
glass, and burnizhed metal, recalling vaguely a Dallas or a
San Diego. And the humming of a dozen tall building cranes
tald me that this skvline was far from final. Perth the city was
striving toward Perth the metropolis.

All this despite the fact that the capital of Western Austra-
lia, & city of 923,000, stands, globally speaking, plunk in the
middle of nowhere. "Sand Gropers,” Western Australians
call themselves. Adelmde, Perth's nearest urban sister, hes
7 700 kilometers (1, 700 miles) east, bevond the barren Null-
arbor Plain; the road between them was first paved only 1o
1976. Jakarta, Indonesia’s capital across the Indian Clcean,
stands closer than Canberra. Mother England 1s 12,000 sea
miles away

lealationstunted Perth's growth fordecades, butit fostered
a frontier mentality, independent and self-suificient, that
vitalizes the city to this day. And distance proved a cultural
I_;|L|_;'1]':]_|,'_|Ljﬂt_". punrding in Perth a distinctly Brtish flavor.

Australia’s booming southwest centers on
Perth—voung, prosperous, and free sporited, yet
rradition minded., Harnessed o trapeze outrigging,
three sailors reflect Perth's mania for sport as they
bear upwind on a racing skiff capable of 35 knots

BLes
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Dwarfed by office giants, mementnos of
Perth's first century still stand their ground:
the 1863 Government House, tile roofed and
Tudoresque, the Gothic brick St. George's
Cathedral, the old Town Hall and its clock
tower, His Majesty’s Theatre, the Barracks
Arch—all lend the texture of history to a
promenade through the city.

People you pass further the feeling of an
English country town: a tanned and tweedy
farmer in for the day, suburban ladies in
hats and white gloves ready for a spot of tea
after a shopping rendegvous, preppies from
Guildford in straw boaters and blazers,

“Piper! Piper!™ I follow the cockney shout
to the red-coveralled man hawking the
Daily News. Today's headline proclaims
MURDER. But no fear, that story comes
out of sinister Sydney, a continent away.
Here in Perth crime seems unfashionable.

As g bearded voung troubadour reminds
me, strumming his guitar and toe-tapping a
tambourine, “it's a jingle-jangle mornin”."”

In Perth, most every morning is. Gracing
the banks of the wide Swan estuary where
river meets ocean, the city sparkles in the
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On the edge of down under,
Porth is one of the world's
most isolated citics. Yer the
metropolitan area’s 525,000
residents include sizable
numbers of Greeks, Iralions,
and Vietnamese.

Protecting the area s
extensive beaches, cruck
lifesaving teams admitted
women for the first time
last year. This unit (right)

P:ma:ﬂ:ﬁ by carrying an

fnatructor.

stark blue of a sea and sky still unsullied by
smog and pollution. With an average of ten
hours of sunshine daily in summer, and win-
ters rarely worse than cool, Perth is twice
blessed with setting and clime.

I continue downhill toward the Barrack
Street Jetty through a perfect Australian
spring, October at its finest. A soft sea
breeze tempers the sun, but women of the
citv have alrendy changed to fetching
summer gossamer attire, The watery hori-
zon is flecked with sails, and along the Es-
planade the bottlebrush is in bloom.

ling, felled a tree and whispered a

prayver, celebrating the founding of
the city. Other British had settled Sydney
four decades earlier, but only now was En-
gland beginning to worry about French in-
tentions in the new continent.

“Unlike the founders of Sydney, Perth's
first settlers were nol prisoners and soldiers
installed by the crown. They were mostly
landed gentry, homesteaders who were

EAR THIS SPOT in 1829 Perth's
| \ | first settlers, led by Capt. James Stir-

National Geographic, May 1982




paying theirown way, said Mary Durack-
Mitler, a Perth author and historian. “Few
were prepared for the hardships they would
face here.”

We sipped coffee in her white brick house
in Perth’s fashionable suburb, Dalkeith
Properiy speaking it was “"Dame Mary
Durack-Miller, DBE.,” but in egalitanan
Perth titles can burden as well as honor
(politicians have been known Lo respectfully
decline knighthoods). “Mary, it is," Dame
Mary said, and quickly put me at ease.

"Cut off from distant England, living in
brushwood huts, harassed by Aboriginals,
the settlers battied flies, sandstorms, unfa-
miliar climate and =oil. Food supplies often
ran short,” she said

“They learned how to work, to improvise
and make do, to cooperate in good times and
bad—even while guarding precious English
values," Marv said, “To a great extent Perth
today reflects this early heritage.”

The new colony expanded slowly. By
mid-century all Western Australia still
counted barely 5.000 souls. But, bemnning
in 1885, gold rushes m the Kimberley and

Perth—Fair Winds and Full Sails

Ealgoorite brought tidal waves of immi-

grants westward, and after the boom thou-
sandsstayved on, tosettlein Perthitself or the
expanding wheat and grazing lands around
it. With the development of the ratlroad and
new agricultural methods, the government
worked to bring idle men and idle land to-
gether. On
ploweid the scrubland, greening an R00
kilometer-long wheat belt that supplied first
Perth, then the waorld,

Perth still plavs the farm town. Over a net
of rallwavs and sidings the winter wheat
rolls in special hopper cars to the farmer-
owned Cooperative Bulk Handling Limited
facility in Kwinana, Perth's industrial zone
(page 658), The million-ton terminal, larg-
est in the world, can pour 180,000 bushels
an hour into walting bulk carriers from
China, Indonesia, the Soviet Union, and the
Middle East,

1.000-acre homesteads thev

CATTERED THROUGH the whest
belt and on lonely sheep stations for
nundreds of miles hevond, Western
Australia’s pastoralists, too, focus
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A mediley of styles develops on the
COUrts of @ tennis club n Nedlonds

(above), a wealthy riverfront
community. Early training pays off
handsomely for sports-minded
Australia. With a population of only
14.6 million, the country pr hr_'.'..-' e5 TROre
than its share of world-class athletes in
tennis, swimming, long-distonce
|—|'1“..'r':::, :I"II.: G "-I'-|| LS

Perched on the

edee of an arid
plateau, Perth luckily sits atop ¢normous
underground water resarves, 11.‘.'.|-'.'|".,!'
SWMITLLNE poals more the rude than the
exception tn many affiuent suburbs—

even those [oeated adigcesnt to the seo

Enghsh officers and Pakistani stockmen
ind flies the Lebanese flag,” said Captain
Mata—himself an Argentinian.

Hlror weeks before loading, r||r—'.=51=--.-[a- AT
fed hay ets laced with vitamins,” Cap-
tain "'u ata .=.|1|| Aboard ship, conveyors and
piping svstems feed and water the animals
automaticatly

Wool harvesters, too, are exploring new
technology, ril'i'-n'lrﬂ}ntrlc' an ma*fin" robot
that will safely barhe three min-
utes flal 'p..-=-:~ H4A6-7) E". ectronic sensors
on the shearing head of the compulee-
controlled '.:cL"- ice even correct for the ani-
mal's breathing, It 15 designed to cope with
rising labor costs and a shortage of young
Australians willing totake up the dirty,
work of manual shearing

N THE 1950s Perth hit pay dirt apain;
thiz= ime 1t was iron, mountains upon
mountains of it, 1,100 kilometers (o the
north in the semidesert of the Pilbara
region. A flamboyant symbol of this Jatest
boom 1= prospector Lang George Hancock
(page 653). the burly. outspoken “king of
the Pilbara

Hancock's controversinl  proposals to
mine ore with nuclear explosions and to use
sterilization as birth control for mixed-bloos
Aboriginals (and his pleas for Western Aus-
tralia to secede from |.|'.L' rest of the countr
keep him in headlines and hot water. Bui
his luck, his passion for minerals, and his
battles with parliaments and prime minis
ters have made him a living léegend—and the
ichest man in Aus

sitting 1 his modest ofthce In suburban
Claremont, he told me how it all started
back in 1952. He was flving his small plane
back to Perth [rom & remote ashestos mine
when lowering weather forced him off
his course

“1 was weaving down the narrow Turner
River Valley at treetop height when 1 no-
ticed the walls of the gorge,” he recalled
"Thev looked like solid iron! Later I flew
back, landed In the scrub, and collected
some samples

“Ihey proved out top-grade hematite ore,
b3 percent iron,” he said. “I traced the ore
body for 70 miles. Prospecting farther, 1
lound more deposits, whole mountain

ranges of iron







“But what to do? Back in "38 the govern-
ment. having determined that Australia
catically short of iron, had slapped a ban on
ore expart

Wils

s pxact lo
cation of the place to myself and didn't ‘peg
me 4 claim

k Hancock 18 vearsio get the emb
go lifted, to persuade Britain's Rio 11r.lu
Ltd. and Amenca’s Ratser Steel Compans
to build the mine, and to sign up the Japa-
nese Mitsubishi-N Consortium to
buy the ore, It soon amounted to approxi-
half of Japans 1ron ore imports

=0 for yvears I kept the

mateli
Hancock never got 4 mine or a2 legse. not
even ashare of stock in the venture, But he

- I i I - I r
was awarded a rovalty of 2.5 PETCENL. 10-

E N

though demand for
slackened, Australia remains the world's
largest iron ore exporter. Hancock's divi
lend: about 340,000 a day.

e said, handing me two
gray ore samples
“Sweel as anvthing that ever went into a
blast furnace. If vou need more convincing
L II h-..-: the bovs weld these rocks
for vou. Altogetherthere's 125 bill
itin '|||'].'1|I|:'..'.t enough to supply the world
or the next hundred vears.'

dav, even stee]l has

“Heft these,”

Heavy from his desk

'.'.":_.'I:"l DET

oo tons ol

ESIDES IRON, uranmium, and excit-
INg new diamond deposits, Western
Australia mines significant lodes of
hauxite and nickel that feed its refin-
eries at Kwinana. Offshore exploration has
eas. Deposits of strategi
metals—cobaltl, chrome, molvbdenum, tan-
talum, vanadium—are among the [argest in
the world
Until the recent iron boom, gold led West-
ern Australia’s mining industry, It still pavs
Clicking open the polished
a uniformed guard let me 1nto
of the small Perth Mint on
A quaint study in 19th-centur
stone and wrought 1ron, the mint does an
impressive bu reflining and selling
gold and silver bars, as well as stamping out
millions of Australian pennies.
svint director Cr. W, Robinson led me past
aults and giant balance scales to the small
:v*.'uu-n. of roar-

by | e

brought in oil and

handsomely
hrass locks,
the courtyvard
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ing furnaces and flaming cr
foundrymen wearing grotesque

pauntiets melted the Monday morning pour,
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ashestos

Ferihi—Fatr Winds ond Full Sanls

But despite its medieval atmosphere, the
mint s world reputation 15 second to none

"WWe purge and repurge the molten gold,
bubbling chlorine gas through to remove the
st impu silver, Mr. Robin-
pour, samples from
A-ray fluo-
bullion

FiEles, Tnost

“Before we
each crucible are checked in our
ENECIrometsr, Fine L’,llil!

30 5 percent.’

son sald

rescent
must assav at least
['r:.—*.l.rl'.'.r ' "||.=.1':|-;-i Ingots worth $600,000
at current market value, each about the size
.-r A common brick, awalted one more assay
etore the flgure of & swan was hammered
into the gleaming gold, the prestigious Perth
Mint seal
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Perth's newfound wealth has not turned
her head; Australia’s fastest growing major
city is one of its friendliest. I met a " T other-
sider” from Queensland who years back had
come west for a visit and stayved on. He told
me why: “In Sydney the first question they
ask is ‘What's vour net worth?' In Mel-
bourne it's “‘What about vour family?' Ad-
elaide inquires ‘Which religion?' In Perth the
first question is "How "bout a beer, mate?' "

Buack in 1962 hospitable Perthians got a
hright idea and switched on every light bulb
in town to greet America's first orbiting as-
tronaut, John Glenn, as he sped through the
night overhead. United States sailors by the
thousands still find a roaring, roisterous
welcome when they tie up here after an In-
dian Ocean patrol.

Davs before a U. 8. Navy ship arnves,
local newspapers begin printing the “dial-
a-sailor” telephone number. As the vessel
docks, the phone is plugged in and offers
start ringing in. Even when an aircraft car-
riercalls with a crew of 5,000, there are more
invitations than the sailors can accept,

“Two for a family barbecue.”

“Room for five on our zailboat.”

“I'm 23, 5 foot §, and like dancing and
swimming. ., . ."

“Perth,” one voungensign said, “has gotta
be the best liberty on the seven seas!”

ERTH'S PACE is as pleasant as its
P people. At his St. Georges Terrace of-
fice hung with multicolored maps of
freewnvs, population densities, and
land use, town planning commissioner Da-
vidl Carr presides over the shape of Perth's
future. At dav's end from the veranda of his
lovely bluffside home near Kings Park, he
can gaze downon the city's center to see first-
hand how it's going. Late one afternoon Dr.
Carr shared his skvline with me, and some
secrets of Perth's success.

“First, our seaport, Fremantle, and the
industrinl area, Kwinana, are outside the
city. This keeps heavy traffic out of down-
town,™ he said. “Another positive factor in
Perth's quality of life is the favorable ratio of
developed to recreational land. Out of our
land-use taxes we have committed 54 mil-
lion dollars to purchase more parks for the
future. We estimate Perth will reach one and
a half million people in twenty years."”
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From the very beginning Perth's city fa-
thers valued open spaces, The colony's first
survevor general, John Septimus Roe, for-
hade cutting trees on Mount Eliza and rec-
ommended land there be set aside for the
public. Thousand-acre Kings Park was offi-
cially dedicated in 1872,

“That park today, to a developer, would
be extremely valuable,” Dr. Carr said. “But
as a public asset it i= priceless.”

Several times 1 tramped through this
guiet retreat. The local equivalent of New
York City's Central Park, it is filled with
childhood memories for even Perth's oldest
citizens. They come for the sweeping views
of the river from the ANZAC bluff-—where
an obelisk stands in honor of Western Aus-
tralians who fell in foreign wars—and to
stroll the boulevards lined with lemon-
scented gum trees. to explore natural bush-
land, or to follow scenic grass paths to
plavgrounds, ponds, and gardens.

As precious to Perth asits sense of space is
its sense of history.

%1 think we all realize that not evervthing
new is heautiful. Perth is growing so fast
that if we're not careful there won't be any-
thing left of our heritage,” said Alan Bond,
who as an energetic financier and America's
Cup racing sailor is well known on both
sides of the Equator. We talked at the pent-
house office of Bond Corporation Holdings
Ltd., soon to be dwarfed by a new complex
that by 1985 will top Perth's skyline.

“We want to preserve the old Palace Ho-
tel, even though the land under it is probably
the most valuahle piece of real estate in the
city. Economic reality precluded anything
but a tall, modern building on the site,™ Mr.
Bond said “So we've designed our 50-story
office tower around the old landmark.™

Despite & sageing world economy, Perth
still incubates many millionaires. Bond, 44,
began his career modestly enough as a sign
painter, soon after migrating from England
in 1951, Then he began remodeling ald
houses. Before long he was subdividing and
building houses of his own, then investing.
Today the Bond Corporation has grown into
a major Australian conglomerate of brick-
kilns, apartment complexes, seaside devel-
opments, gold mines, oil and gas ventures,
a quurry, and—its latest acquisition—a
brewery.

National Geographic, May 1982




HESOPHISTICATION of Perth has
preatly difuted its down-under dia-
lect. Immigrants from  continental
Europe and Asia now join the tradi

tional inflow from Britain: radio, television,
and films have their leveling effect. But one
place yvou can still hear fair dinkum Aussie
spoken 1s the football match

| wedged into Subiaco Oval with 50,317
feverish fans for the Grand Final, the annu-
al Australian Kules football championship
plaved this vear between the Claremont
Tizers and the deflending South Fremnntle
Bulldogs. 1 had come as a neutral observer,
of course, but swaved by the presence ol
blue-and-gold pennants around me, 1 de-
cided to “barrack™ for the Tigers: {1 had
learmed that one never “roots” m Austra-
lin—at least not 1n polite conversation. )

“Claremont, ver beauty. C'mon, rubbish
‘em!” shouted a fan behind me. “C'mon,
bash the bawrstards!™

And the game hadn't even started vel. A

sky-diving team was still floating down into
center field, cheerleaders pomponned Lo the
bleachers, and 10,000 balloons were loosed.,
When the band struck up the national an
them, “Advance Austraha Farr.” 1 found
nvself the onlv one standing. Bot the nexi
number, “Waltzing Matlda.” had evervone
up and singing full chorus

A blend of rughy, old Gaelic foothall, and
soCcer—with 4 mavhem all (s own—Aussie
Rules, or “footy,” i= played by eight semipro
A team felds 18
plavers, with two in reserve, on o gigantic
[ield 180 meters long, 120 wide. Pomnts are
scored by kicking the red leather ball be-
tween goalposts, four at each end.

At ihe starting Kok, Claremont réceives,
but within seconds a donnvbrook on the
field has the crowd on its feet. A burly South
Fremantle half-forward has fattened the
Tigers' kev ruckman, Barry Beecroft, who
1# hauled away with a concussion. More
brawils follow, as many as 20 men in a knot

teams in the Perth leaoae

Distant cousins of the kangarvo, quokkas get fond attention on a family owting on Rottnest
Island, 18 kilometers west of Perth. The animals playved an tmportant role in the search

for a cure for muscular dystrophy. Studying these marsupials, scientists first discovered

that ruscle tssue has the ability to regenerate with massive doses of vitamin- E.

Perth—Fair Winds and Full Sails







A bit of body English helps K
(left) as Beethoven stands watc!

hice, two members of the West A ian Baller gaze o

Theatre (above). By the late 19805 Perth hopes t
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of flying boots, knees, and elhows, and even
a haymaker or two, The umpire nearly runs
out of whistle, and I'm jostled by the parti-
san crowd. “They're just wrapped, these
blokes,” yells the fun behind me. “They
bloody went mad!”

Maintaining the lead first quarter, Clare-
mont soon lags. It's neck and peck to the
end, when Claremont’s Krakouer brothers
spark a last-minute spurt andthe Tigers win
111 to %0,

“Whata dye! Whata pair o’ pliers!” the fan
shouts. “1 told ya she'll be right. Freo went
croak. Thevy were bloody knackered, they
ran outa Jegs!”

RTH'S SPORTS FANS are néver
far from a cricket pitch, tennis court,
or bowling green. Most would rather
play than watch.

Surrounded by tempting water, the city
hias bired its share of sailors, According to
one wag, all Perth can be divided into two
kinds of people: thoze heading for their
sailbopts and those alreadvy on board.
Thousands of sails fleck the horizon each
weekend. Most boats, vou spon notice,
whether toddlers’ six-foot Mudlarks or mil-
lionaires’ oceangoing thoroughbreds, sail in
determined fleets, locked in combat, racing
their hearts out.

I was invited on board Siska, the flagship
af Perth’s ocean-racing fleet. From behind
her teak wheel, Capt. Rolly Tasker drove
the tall racing sloop up the windward leg
with the confidence of a man accustomed to
winning. No shouts or gymnastics here; the
12-man crew was as one with the boat.

A nod from sail master Rob Lyvnn, and the
pair manning the big coffee-grinder winch
tightened the jib ever so slightly, Tasker's
eves made their rounds from compass to
wind gauge, to the masthead ten stories
ibove, then back to the speedometer: “That
gives us an extra tenth of a knot.” The sun-
scored skippersmiled, and we bore downon
the finish line off Fremantle halfl an hour
ahead of the fleet.

For Tasker all this was serious business
even though for Siska the morning race, a
qualifier around the buovs, was child’s play.
The sleek scarlet 77-footer finds its stride
in deep water, circumnavigating the island
continent, or setting the speed record for
the 12,000-mil¢ England-to-Australia rian.

HE SAME TALL SAILS on Perth's
horizon that heralded the first Euro-
pean settlers spelled doom fora flour-

| 1shing culture of native Australians.
Today government provides Aboriginals
with increazed welfare, schooling, and
housing. Yel problems remain {or many of
these people, whose ancestars lived here for
millennia before the colonists landed. Dis-
placed and dazed by the trauma of white oc-
cupation, a few survive only as second-class
citizens in squalid camps around the city.

At Lockndge, in a “fringe dwellers' " tin-
and-canvas campsite amid riverbank vine-
vards and cheerful new subdivisions near
Guildford, I introduced myself to Robert
Bropho, an angry spokesman for the land
rights of Aboriginals.

“Nes, I know NATIONAL GEOGRAPHIC.
used to read it m jail,” Bropho said. “For
vears I was a jailbird, an alcoholic, but 1
kicked thegrog. " Now, hetold me, hespends
time helping others overcome the plague of
alcoholism. Bropho and I talked under the
shade of an ancient gum tree while his 93-
yvear-old mother stared into a small campfire
nearby, neverlooking up. Froma makeshifi
pole, & black-red-and-vellow flag fluttered
defiantly, The colors signified the black
man, his hlood, and the sun.

“How are we supposed to respect the
whiteman’slew?” Brophoasked, “He killed
our peéople, stole our land, defiled our reli-
gious sites, seduced our women, brain-
washed our childrenin his schools. He broke
all his Ten Commandments on us.

“For 40,000 vears we lived in peace and in
harmony with this land.” he continued.
“Then, in a few short vears the white man
robbed us of a whole continent.

Halfway up a mountain of wheat, inspectors check for insects in the cavernous
terminal of Cooperative Bulk Handling Limited at Kwinana. Capeble of loading
ships at 180,000 bushels an howr, the facility helps keep Australia the world's
third [argest wheat exporter, after the United States and Canada,
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“ Al we ask for is our rights, for ourselves
and our children: land!™

The local public-assistance office had
bared a well for the Aboriginal campsite at
Lockridge and st up five house trailers for
its 30 inhabitants.

Through lack of understanding more of-
ten than malice, Australiz’s Aboriginals
suffered undler their new rulers. Primitively
armed, greatly outnumbered, they put up
little resistance. Now, geénerations later,
many Aboriginals live a schizophrenic life
somewhere between their culture and ours.

~ Ken Colbung, leader of the Nyoongah
Cultural Complex at Gnangara Lake, 20 ki-
lometers north of Perth, believes the black
man's only hope is integration (pages 664-5).
As a yvoung man Ken worked as a stockman
on a cattle station, living & semi-wild life in
the bush. During 13 vears as asergeantinthe
Roval Australian Engineers, he finished
school and learned boxing and how to han-
dle explosives. But he never forgot how to
throw a boomerang. He insists he is just as
happy lunching on kangaroo meat, emu
e, and witchetty grubs (“they taste a bit
like almonds™) as on steak-and-kidney pie
and chips.

“We must learn to adapt,” Ken said
“Let's face it, we are & microscopic minority
here, mayvbe one percent.”

Colbung savs his name derives from sal-
hin, a kind of Aboriginal high prie<t. In his
job at the center he lives up to his name,
serving as a sort of mayor, medicine man,
justice of the peace, and Mr. Fixit. Several
times the phone interrupted our chat: A man
needed help starting histruck; a woman, ad-
vice on filling out forms for a housing loan. A
scholar sought more details on the legend of

fmugal, the “great rainbow snake” who,
Colbung said, made the mountains and the
freshwater springs back i Dreamtime, the
Aboriginals’ mythical time of creation.

Later a young woman came in to enroll
two freshly scrubbed voungsters at the com-
munity's innovative school.

“So far we have 35 bovs and girls at our
Nyvoongah Aboriginal Community College,
ranging in age from 4 to 13, bused in from
the urban fringe camps,” ken explained.
“The teacher, who worked with Indians in
the United States and Canada, keeps the
classes unstructured. No grades are given,

b2

the only competition is outdoor sports. All
hooks, desks, crayons are community prop-
ertv, Along with reading, writing, and arith-
metic the youngsters learn spear throwing,
tracking, and Aboriginalart.

“For the sake of our souals we must never
forget our heritage,” Ken concluded.
“Meanwhile, to survive thiz life, we better
learn to live with the rest of Australia.”

ASKING in one of the sunniest spots
on carth, Perth—small wonder—has
betome a leading marketer of solar
energy; its factories supplied the esti-

mated 80,000 solar water-heating units in
service throughout Western Auvstralia, A
lion's share of the 23-million-dollar-a-yvear
business goes to Perth's Saolahart firm,
Plumbers and galvanizers since 1901, the
firm of 5. W. Hart & Company Ltd. first
started making solar water heaters 30 years
aro, and today deals worldwide, equipping
a whaole subdivision in California, a copper-
mining town on New Guinea

Said managing director Wayne Reed:
“We consider ourselves pacesetters in this
rapidly growing industry. Last year we
spent nearly $400,000 on research and de-
velopment, while turning out 40,000 units,
maostly 300-liter domestic heaters.”™

To absorl some solar energy of my own, 1
rode city bus 762, the “Surfic Special,” to
North Cottesloe, then trudged the hall mile
up the share to Swanhourne, Perth’s largest
nude beach.

An unguarded stretch of seashore be-
tween the more strictly regulated city beach-
es, Swanbourne attracts a growing crowd of
followers who prefer their sunlight straight
up. ‘On my way 1 passed a grim-faced cru-
sader bearing a cumbersome sign on a staff:
ETERNITY WHERE?

I remember the gilt-framed painting of a
bare, milk-white damsel in the Palace Hotel
downtown. It was flanked by velvet drapes.
“Sometimes we draw them il the clientele
objects,” the waiter had explained. Swan-
bourne no doubt offends some, but when it
comes to sun worship, Perthians, while al-
wiys proper, are rarely prudes.

Clad only in a heavy layer of Sea & 5ki, [
ventured across a sort of no-man’s-land
toward the colony of flesh. If T had expected
to encounter mostly the voung and trendy

Narional Geographic, May 1982



here, 1 was surprised to see a fairly broad with a senous vithmin deficiency that rav
rross section of Perthkind, from the ||.'-_5|- ares muscle tissue and can even ALl 5C
and-shovel =et to animated centerfolds to  para
basking gray pénsioners. Between make- "Unce 1 sat up all might nursing a para
shift dnftwood wickets and washed by lvezed guokka with doses of vitamin E.7 Dir
waves, a team of small bovs played cricket; Kakulas said. "By morning the little fellow
farther inland, acros: a net staked in the waswalkingaround again. Ultimately all its

Vil

.'.'||1'|. EAPINnE LECIAEe 5:|.|'|:' L L= |"|L'|.'5.|"_: ifl 4 camaged muscle regenerated 1fsel J.r. Wwads d
fascinating game of vollevball, Somewhere, breakthrough
ypers had launched a Kite that cast the he quokka’s diseaze and muscular dys-
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only shadow on the end

¢ss shoreline trophy in humans may invelve essential
We've been coming out most every Sun-
day,” said the hosky red-bearded man tak-
ing the ravs with his bronzed wife and small
son. He was a clerk, he told me, in a Perth
plumbing-supply house.
“For a while the park rangers used to
drive down and give us all the boot. But
that's done with. Now, on a good day like
toctay, 4,000 turn out for a bake, he said.
“The only bother now 15 the occasmonal

gaper walking by with his clothes on

"1.—“ H Y EAR aguarter of a milhion peo-
pie head for an “overseas’ vacation

on tinv Hottnest Island Iving just 18
kilometers off the coast. It was 0
named by a 17th-century Dutch sea captain

who mistook the 1sland’s small marsupials,

called ".:"'-'-If'-'i-'r;"!f" . for rats

Some tourists pass an idyllic week or two
on “Rotta,” fshing, skin diving, or explor-
ing the rocky coves and secluded beaches. |
made a day trip on the fast ferry from Perth

Il rentied a rusty bicvele to tour the tsland’s
guiet countrvroads, all off limits to cars and
motorbikes. In a grove of tea trees and ole-
ander not far from Bathurst Point light-

house, I shared my picnic lunch with a
friendly pair of guokkas. These knee-high
marsuplals, distant cousins of the kangaroo,
have survived the fur industry, hungn
Aboriginals, and the governor's hunts as

well as droughts and famines. Today they
are a protected species{page 655). T Mythological images surround

1 ."Is'_‘-.'ill'-"'" i : _
plav an interesting role in medical research ETOJERROT 1. ",: s a1
i H‘:“I.:xi“: -.|“.. ].ﬂ,_-:~_|_|]|_-:__| I |'_ niversity of Western Australin's
we proved for the first time that damaged
muscle ussue can completely repair itseit,” Aboriginals' heritage, was opened in
said neuropathologist Dr. Byron Kakulas, 1979 and houses hundreds of art pieces
medical director of the Muscular Dyvstrophy mamy collected By Berndt-himsale
Research Association of Western Australia
“Laring droughts on the island these ani-

an |_|, ] L kka !
e X Anthropology Museum. The center,

adedicated to the preservation of the

mals, lacking sufficient groens, come down
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o the grave™ education

'n a temporary clossroom {above
left} a barefoot youngster listens as an
instructor tegches basic reading
weriting, and moath sreilis

"We're teaching peoplie how to [ve
off the [nnd, as well as by the computer,
Colbung savs. ""Some want [o |:.'|;'|'r'-
their traditional ways of iving and, in a
dermodratic country, that shotld be
guaiiabie. We're [1he a relltous order
filling spiritual needs a5 well as

.-"'I; vaical ones
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the same tvpe of muscle-membrane dam-
are, he said, And a cure for one, it is hoped,
migcht lead to an eventual cure tor the other.

I PARLIAMENT HOUSE back in

Perth. I paid my respects to the Hon-

ourahle Sir Charles Court, KCMUs,

OBE., MLA, Western Austraba's

premier until this January. A lifelong Perth

resident, Sir Charles, at 70, remains one ol
its maost ENETEELN hoosters

“Perth is the most isolated capital in the
world,” Sir Charles said. “But we have
proved isolation can be a blessing if vou
manage it properly.

“Cut off from the world, Western Austra-
lians were always obliged to think for them-
selves: to innovate.” he continued. “To
sdducate our outhback voungsters, we devel
oped Schools of the Air, classes linked to-
gether by a radio sparked by foot-pedal
penerators, For rural health care we orga-
nized the Roval Flving Doctor Service
Much of our =oil was poor, so our scientists
pioneered treatment with trace elements '

High above Sir Charles's office, along-
side Australia’s flag, the Union Jack often
still waves; and once each vear—for the for-
mal opening of parliament—the governor
arrives, accompanied by the usher of the
black rod, the bearer of the mace, and
bewigged justices of the supreme court, re-
calling the pomp of distant Westminster

But as Geoffrev Blainey notes in his pro-
vocative history, The Tyranny of Distance,
Auystralians are “rapidly turming away [rom
England as the fountain of migrants, trade,
|_';|_|F_:l'[;_',|_ military security culture, and
technology.”

Perth, facing the realities of modern poli-
tics and global economics, now must ook 1o
the United States and Asia as much as to the
mother country, Busy as it is with its new-
found role, the city still finds time to smile

"“We're not just growmg, ' a4 longlime
Perth architect told me. “We're growing

better.” U

Past and present reflect from a pond af
Kings Park as o woman and child wanhder
by the Ploneer Women's Memorial
dedicated to the spirit that built Australia

and {s huilding her still







The Incredible

Potato

By ROBERT E. RHOADES
Photographs by MARTIN ROGERS

HIS IS THE VEGETABLE that
conguered the world: the peasant’s
staff of life, the gourmet's delight,
nutritious, delicious, lauded, and

maligned—the paracoxical potato, the
amazing spud.

Among the first Europeans to see the un-
imposing plant the Indians called papa were
conguistador Francisco Pizarro and s
rowdy band. When they overran Peruin the
1530s, they were unaware of the burned trea-
sure beneath their feet. They rode rough-
shod over the papa. in hot pursuitof the Inca
Atahuallpa and his fabled gold.

Introduced into Europe over the next S0
vears, the potato began four centuries of
world conguest. The Inca Empire has van-
ished. Spain's glory is only a memory. King
Patato keeps on reigning, Compared to the
vast benefits this versatile plant has be-
stowed on humankind, all the gold of Peru
becomes small potatoes

Today the potato is produced in 130 of the
world's 167 independent countries. One
vear's crop, at consumer prices, is worth 106
hillion dollars, more than the value of all the
gold and silver the Spanish ever carted out of
the New World.

The average annual crop (291 million
tons) could cover a four-lane supermghway
circling the world six times

The potato is 30 nutritious that a man in
Scandinavia lived healthily for 300 days on
only spuds dressed with a bit of margarine.

It takes seven pounds of potatoes, about 23,
to total 2,500 calories, the approximate
adult dailv requirement; so eating a spud
without rich toppings is no more [attenimg
than eating a pear—the potato itzelf 1= 99.9
percent fat free.

An acre of potatoes vields almost as much
food as two acres of grain, and when the wa-
ter that composes about 80 percent aof pota-
toes is squeezed out, they provide annually
more edible dry matter than the combined
worldwide consumption of fish and meat

Without potatoes meat production would
slump and meat prices skyvrocket; neariy
half the world's crop is fed to livestock.

Potatoes are for more than catung: dis-
tilled into vodka and aquavit, processed into
starch, paste, and dye, convertibie to fuel
[or our cars

One never knows when a new and star-
tling use will be found for the potato: Gang-
ster John Dillinger reportedly found one
when he carved a pistol from a potato, dyed
it with iodine, and escaped from prison.

What has made the potato King among
vegetables? Fruitfulness, hardiness, nutri-
tiouspess—and, above all, wversatdity,
which is why in India a jack-of-all-trades 1s
called alu, potato.

The potato vields more nutritious food
mare quickly on less land and i harsher ch-
mates than any such major crops as wheat,
corn, or rice, On average it matures faster
than any of these staples—in 90 1o 120 days,

Good earth of Ireland clings to potatees bound from family garden to evening
meal. Carried from Perut to Europe by 16th-century conguistadores, the patafo
long met suspicion and scorn. But now the South American native, praised for
its nutrition and versatility, grows (n moreg countries than any crop except com
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ind edible tubers can be harvested after a
mere 60 days

Nutritionists rate the quality of potato
protein higher than that of the sovbean, and
a single spud can supply half the daily vita-
min C reguirement of an adult, a fact sea
captains early guessed at when they carned
IO Prevent scuryy

-.-'.1.'. had been cast

e
POTRLOES AMONE UNCH

crews, 1 captamn and
eiand wil h a bushel of POLALOES,

4 .|_'- T LT
thev could have grown a ton of food within a
With milk thev could

out indefinitely. A polato crop 15

surviverl

vear and
have held

Round, long, straight, twisted: Potatoes grown

a ranee of hue and shape that the Quechua Indian longuage offers at feast a

as well suited to backyard gariening as il 1s

to large-scale commercial production
The potato is so hardy and adaptable that
it grows from below sea level behind Dutch
dikes to almost 14,000 feet up in the chilly
Andes and Himalavas, from the Arctic Cir-
to the Strait of Magellan, and m the
scorching dezerts of Australia and Africa
Only in the sultry jungles, where high hu-

other diseases,

midity encourages will and
loes the potato languish. If, however, the
world's temperature should drop a few de

grees, as some climatologsts predict, the

n the Andes of Peru sparn stch




cool-weather-loving spud will become an
even more important food crop

It mayvalso become a useful source of ener
v in the decades to come. We mav be biirn-
ing potato gasohol in our cars. When Henry
Ford first got into the automobile business.
e precicted the world would soon run out of
cheap petreleam. T'o maks
dered Europe that were

oraown for industria U
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colol potatoes from Europe, there should be

Europe and the Soviet Union grow

plenty
percent of the world crop. In a good vear
the Russians, who cuall potatoes their *sec
and bread,” a f world
production. Poland, wath 15 percent, is sec-

ond. followed by the United States o fas

ount for one-third

third place with 5 percent
1 he future of the Soviet potato crop was

threatened in an CpP1sode 1 World
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War Il. as shells from Nazi artillery burst
into the potato plots of the Paviovsk experi-
ment station. The last 1o leave, Abraham

kameraz. senior Soviet scientist, scrambled

to sather up pea-size tubers i
rems. Slinging his potato sack on hiz back,
he struck out on foot toward Leningrad

In a dark Leningrad basement he was
jnined by fellow scientists. They garnered

everystick of wood., includineg furnitare, (or

e Precious

fuel to keep the potatoes from freezing, They
stood watches to beat off the hordes of rats
that enawed at the sacks, Cotlapsing [rom
I!llll'-il':". thie pOLRELD Proteclors wotld not
touch a single tiny tuber. They were guard
Ing & nationa

American poLatoes crucia

treacnre, defendine the South

to the genelic re-
witalization of their own varieties, which
were no longer disease and weather resis-
tant. They believed that without potatoes, a
staple of Soviet life, German victory would

b assured
Study Center in Potato's Homeland

In the Paucartambo Vallev, high in the
Peruvian Andes, only village elders remem
bered that a Soviet expedition had collected
wild and cultivated potatoes there almost
50 vears betort :ill.Jll_-'_ wil ATErs had no icdea
how important their potatoes had become in
other lands. They wondered why for¢igners
like me came here to learn aboutl potatoes

[ came as an Amencan anthropologist, as-
snciated with the International Potato Cen-
ter in Lima, From my base in the homeland
of the potato T have traced jits historic jour-
nev through five continents, but nowhere
have | found more fascination in my studies
than in Peruitsell

|_':|_'|-'=r:' GOD0B.C. noamanu [I|l|i.:1"- rol et
ed wild potatoes on the central Andean pla-
teaw. 12.000 feet high, that stretches [ron
the ancient city of Cuzco to Lake T1iticaca
Over millennia they developed potato REr
culture, and the potato became a staple of
the ereat Inca civilization that, in the 16th

Tools of harvest unchanged since befor
|
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Dancing a two-step, Peruvian Indians
force water from potatoes (below and
right) to make dehvdrated chufio, an

ancient Andedn stapie. About 80 pércent
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century, extended 2,600 miles through west- (e)
ern South America. The Indians worshiped |
potato spirits and fashioned pottery that
blended human and potato forms.

Every chance T get 1 travel high into the
Andes to visit old friends in their potato
fields. Lastvear Don Maximo Zirate roped
me into helping with his harvest. Like many
small mountain farmers, he makes his hving
from a little lama herd and a few hillside
fields of potatoes, :

Half a mile across the valley [ saw S
clusters of brightly clothed Peru- 259
vian Indians harvesting potatoes on
postage-stamp-size fields stuck to a near-
perpendicular mountain slope. Struggling
glong the rows of Don Maximo's equally
perpendicular field, T couldn’t believe I was
unearthing potato¢s. The colors of the
rainbow and more, many looked like
miniature pineapples, some like coral
snakes, and others like bright red
cherries or purple gumdrops.

On his six acres of tiny scattered felds,
Don Maximo cultivates as many as 43 vari-
eties of potatoes, representing four of the
eight potato species cultivated by man. In
the United States and Canada, 80 percent of
the 1.5 million acres of potatoes are planted
to only six varietiecs. By maintaining
diversity, Don Maximo knows that in case
of dizease, frost, drought. or hail at least part
of his crop should pull through.

Andean farmers cultvate as many as
3,000 of the 5,000 or so potato varieties,
embracing all eight species. Each has a
name, often humorous and creative. Intheir
language, Quechua, a long flat potato is
called mishipasinghan (cat's nose). A
knobbv, obviously hard-to-prepare
kind is lumchipamundana (potato
makes voung bride weep).

“Is this a potato too?” 1 asked Don
Maximo, as I grounded my hoe, brushed
away the soil, and held up an odd ebject. It
was black. long, and curved. Three rows
ahead of me and going strong in spite of his
ape, Don Maximo glanced back and smiled,

“What's wrong, amigo, don't vou Ameri-
cans know potatoes? We have a special
name for that one, We call it pig droppings,”
he said with a hearty laugh. “ Just look atit.”

The potato's genus, Solanum, includes
more than 2,000 species, of which about 160

t:ll't-l
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‘million-ton crop is grown
This diagram thows haw
the U, 5, uvies it3 16-
millign-ton harvest,
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Potato chips
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Processed French fries

and other fraeen prodocty

9%
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faker

8%
Planted a1 weed

en
_ Capned potatoes

and starch and flouwr

remains too risky for
commercial planting. But it
is imvaluable to research
and iz now available for
trial in home gardens.
Potato blossoms resemble
those of the related, and
poisonous, nightshade plant,
a fact that contributed ro the
tuber's indtial poor reception

in Europe. Tomatoes, tobacco,

and eggplants are all related
to the potato, but the sweet
potato is not—even though

its Arawak Indian name,
batata, became the English
word potato.

About a third of a
potate’s nutrients lie beneath.
the skin in the cortex, a
narrow band often visible as
a ring on potato chips, The
skin largely provides dietary
fiber. Most of the world's
crop, and all potatoes
grown in the United States,
belong to the species
Solanum tuberosum.

FliFT el BF B | BUE"APRO™M




"'|.-|IIII|II|IIII'I' |.||.‘-l. I'|_| Il"llll i_.

ire tuber bearing
the common potiato known throughout the
world. Although wild potatoes are found as
far north as Nebraska, no S [ ies was culti-
vated outside South America at the time the
Spanish arrived in the New World

T he _
grown in Virginia in 15397 by Jobhn Gerard,

HOtald Was frroneousty renoried

potato in En-

the first man to mention thi
rlish print. He called it hatata, which actu-
vy meant Fhis Arawak

Indian name was misapplied to the spud
' from

= Weel

potato
the name the potato later appropriated
the small spade used to dig 1t

[he potato has not only been misnamed
but msunderstoond down the
Though there have been dedicated orato
pushers in high places—Capt. James Cook,
Sir Walter Raletgh, Sir Francis Drake

(Cathernne the Great—convincng the peo-

centures

ple to ac ept the patalo Wils] 1 &3
When introduced to Europe, the
wascursed asanevil food. The Scots refused

to eat it because it wasn't mentioned in the

i aAL0

Bible. Leprosy, consumption, nckets were

attrabuted Lo j_lll[.'.'.' eating. Lord I‘-._'Il'- LS

wrote of the “sad result of passions and pota

taes " reflectine a conviction of the earh

19th

snme aphrocdisinc effects.

century that potatoes had unwhole-

Much of this iz guilt by association, for the
LTES 35 It be-

SlAnAceae.,

potato does have viliainous re
longs to the botanical famils
which includes such hallucinogenic and nar-
cotic cousins as mandrake and deadly nig
shade
15 scopolamine and atropind
pare ointments
flv.” Law-abiding Europeans wanted ne
cypch triock with the devil, and so shunned
the potalo, as well as its cousin the tomato,

another of the solanaceae

1L~
[hese contain alkalowd poisons such
used to pre-

giving wilches the power U

Underrated Spud Gains o Champion

~ome suspicion still hangs over the po
tato, In my college economics class 1 was
taught that the potito 1s & classic example ol
an inferior food, something to fill up on only
when vou can't afford better; as my

[ should «
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potato’s public bruising. As the founder and
curator of the Potato Museum, situsted in
the Belgihn village of Lesne-Maransart, he
1= doing something about it

"Despite all its blessings, all it's given us,
the potato 1s still the world's most misunder-
stood food,” Hughes told me. “It has gotten
a bum rap in the reporting of historv, Histo-
rians write volumes on the minutine of some
military battle but forget the crop that made
possible the industrial revolution” He
explained that for 200 vears the potato re-
mained little more than a botanical curiosity
in Europe, but by the 18th century, at last
accepted by the masses, it provided the food
surplus for the population expansion neces-
sary to Europe’s industrial growth.

After reading that the world had 25,000
museums but none devoted to the potato,
Hughes decided to found his museum to give
the potato 1tz historical due. He has thou-
sands of potato-related items and i= looking
for a new home for them.

The collection contains fascinating potato
trivia, from potato peelers to stamps from
Tristan da Cunha that cost four potatoes

Fhe Incredible Potato

Prescription for health: Pototoes
build up malnourtshed children ar
the Nutritionn Research Institute in
Lima, Peru, which seehs ways to
maintain world child health on
locaily avaulable protein. A three-
mornth diet of potatoes
suppiemented with vepetable oll,
mill protein. vitamins, and
manerals, dramatcelly increased i
height and weight of thiz vear-old
girl (left). A vear-old boy, almost
half normial weight (far leftl, will
test the same Gosage

Potatoes are fourth, after wheat,
corrt, and rice, mn world production
but becatise of multiple hareests
¥ield the most protein and food
ENErgy per acre. Fow single foods
fave as much nutritional value
Potatoes brim with vitamin C,
many of the B vitamins; and 1ron
but contain almost no fat. For the
weight consciows: A medium-size
spud provides only g hiandred
calories

¢ach. It documents the Kaertoffelkrvieg, the
potato war, fought between the Prussians
and the Austrians in 1778-79. The war ac-
quired its name after the contending armies
ate up all the potatoes along the battle lines
in Bohemia and then called off the fighting

Dependence on Potato Led to Disaster

The Kartoftelkrieg iz an all but forgotten
nistorical oddity, but the potato famine of
|845-185 1 s still grimbv vivid tn the minds of
the Irish. In County Galway, 133 vearsafter
the potato blight had struck, 1 walked across
a damp field toward a grass-covered knoll
It was a mass grave {rom the great polato
famine, a reminder of one of Irelond’s dark-
est hours. With me was Maurice Sheehan, a
voung Insh agrcultural adviser.

“The vounger farmers around here would
like to farmover these old graves, but it goes
against tradition,” Maurice told me. “There
are a lot of them around the county, The old
folks never put up any grave markers, but
no one's forgotten. ™

After the potato was introduced, the Irish
population exploded, and by 1845 had
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of famine led to a million deaths
I vizsited the William Jovee larm down the
road. Elderly Jovce shoved a bit more
peat into her ancient stove and settled back
in her chair to peel some praties, as the Irish
call polatoes
“Black 1847. A bitter,
People were a-
':'-.i|'.'n-:_'- ey hauled the bodies
in wagons and faid '.in m in pits. There was
no maoney for coffins nor strength to dig sep
arate graves
“Anvway, that's
taldit. She hivedt
left for America. She never knew how many
made 1t 1 he Irish died on the
way, their bodies thrown into the sea.”
More than a million Irish sought
in North America because of the
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famine. They found work as policemen pa-
trolling Boston's streets, factory workers in
Chicago, firemen in New York. And ulti-
matelv two of their descendants, named
Kennedy and Reagan, rose to the Presidency
of the United States

“Your President’s name was john Fitz-
perald Kennedy; my name is John Fitzger-
ald.” a country pub owner told me on the
Dingle Peninsuln., “When Rennedy was
President, evervone here claimed kinship
with him. Lots of Fitzgeralds on Dingle.”

John proudly showed me his early pota-
toes. “Irish farmers today are ashamed to
have the blight. The radio broadcasts hlight
warnings telling us when to spray.

Hope takes root as seedlings in the
Philipnines meet the approval of
Richard Sowyer, left, director generai
of the International Potato Center. If

made genetically stable and disease

A g 0 TiEre ounce O e e could
equal a thousand pounds of seed
polaioes—EXpenSive [0 INaAnRspari arreed

siore n developing countries

A ialhy

He then recited for me the “Potato Dig-
rer's Song,” repeating a favorite line: “' 1 he
hlessed fruit that grows at the root is the real
gold of Ireland!™

On myv worldwide potato pilgrimage, 1
found no people who pay more respect to the
potato than the Irish. Only East Europeans
pat more potatoes per capita. Potatoes and
mirriage, an Insh saving goes, are (wo
things too serious o joke about

Back on the European Continent, 1 headd-
ed south through the Netherlands, which
devotes a surprising fourth of its arable land
to potatoes. The pragmatic Dutch have
made potatoes a lucrative export business,
wiorth more than their tuhip industry,

The ebullient French, bv contrast, have
madethe potato high art and the key vegeta-
ble in their great cuisineé, In Dardilly, Ray-
mond Parot, headmaster of the cooking
school Ecole Rabelais. requires his students
to prepare 60 potato dishes for graduation

“In almost every French meal, the potato
15 & companion,” Mr. Parot said, He added
with a touch of poetry, “It enhances the taste
gives a softness to the meal.

In Limonest, France, | acquired member-
ship in the Académie Parmentier, Grand
Orrdre du Noble Tubercule, an association
of sourmets. restaurateurs, and chels who
honor and promote the pomme ae levre, ap-
ple of the earth (pages 690-91). France has
more than a hundred such confréries devot-
ed to fine food and drink

Al

Potatoes Pramoted as Forbidden Frait

After my initiation we repaired to a five-
hour feast of potato dishes, Between the
potato entrée and the potato dessert, 1 was
regaled with the legend of my academy’s
patron, Antoine-Auguste Parmentier.

When Parmentier was a prisonerofwarin
Hannover, Germany. in 1757, he reputed|y
survived only on potatoes, Un returning to
France, he found his countrymen facing
famine but still suspicious of the vegetab
that had saved his life

Parmentier charmed King Louis XVIinto
granting him a notoriously sterile field near
Paris called Les Sablons (the sandy plaini,
where he grew a dandv crop of potatoes.
Knowing well the peasant mentality that
“forbidden must be good, ™ |

he asked the king
to station rovial guards around the field by

I.J

¥
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day and withdraw them at night. The trick
worked, and the moonlight harvest by local
farmers began. Potatogs =00n bloomed all
over the country.

Parmentier presented the king with a
bouguet of potato blossoms. Queen Marie
Antoinette wore one in her hair.

For Benjamin Franklin, then American
Commissioner to France, Parmentier pre-
pared a feast similar to the one 1 had just en-
joved: nothing but potato dishes. To cap the
night, he served liqueurs made from the har-
vest of Les Sablons. France still remembers
her greal potalo messiah in gourmet dishes
prepared 4 la Parmentier,

Maine Tries to Regain a Crown

Following the potato's historic migration
irom Europe to North America, [ headed for
New England. Potatoes were first intro-
duced there 1n 1719 by Scotch-Insh immi-
grants setthing in Londonderry (now Derry),
~New Hampshire

My first stop was Aroostook County,
Maine, which for 30 vears, until 1957, pro-
duced more spuds than any state except its
own. Now both Idaho and Washington out-
produce not only Aroostook but all Maine.

“Butina good vear we still grow spuds so
big vou could feed a crew of 12 withone ata
sittin’," a burly farmer cracked as we
watched the annual Potato Blossom Festi-
val. Fittingly he wore a shiny “superspud”
belt buckle.

After the parade I found myvself bouncing
along in Laurence Park's pickup. Slender as
a French frv, this Yankee farmer cultivates
93 acres of =ecd potatoes near Presque Isle.
seed potatoes, tubers from which the next
crop is produced, require special care to
make sure thev're disease free. Wherever
vou go at harvesttime, vou hear, “Hey, did
vou dip vour feet?"' Evervone moving from
farm to farm must disinfect his shoes to pre-
vent the spread of potato diseases.

In his potato house, a building where po-
tatoes are stored over the winter, Laurence
told me of Aroostook’'s erisis. With Maine
fallen to third in U. 5. production, proud
Aroostook farmers, many of their practices
rooted in the last century, are trying to adapt
to America's new food habits. The U. 5. has
hecome geared to fast-food outlets and su-
permarkets, While the rest of the world still

Fhe Incredible Potato

uses mainly fresh potatoes, more than half
the potatoss Americans eat are processed as
frozen French fries, potato chips, and frozen
or dehvdrated preparations.

*Our =oil is worn out, our fields are small,
Iull of stones, and the season is short. And
we need a potato variety better suited to the
French fry industry,” Laurence said.

Help for Maine farmers may come from
new varieties being developed especially for
the East Coast hv U, 5. Department of Agri-
culture researchers at Beltsville, Maryvland.
BelRus and a newer unnamed variety, both
excellent for processing, could help Maine
hecome strong again.

The expansion of potato processing since
World War I has been astonishingly rapid.
In 1980 Americans consumed five billion
pounds of French fries and one billion of
potato chips.

The potato chip was allegedly invented in
1853, In Saratoga Springs, New York,
short-order cook George Crum, an Ameri-
can Indian, got revenge on a customer com-
plaining about Crum’s thick fried potatoes.
He defiantly prepared a batch of superthin
slices and deep fried them. The rest js his-
tory. Today potato chips are an industry
that yields about three billion dollars a vear.

Fries From France Found an Empire

French fries were introduced tothe U, S,
when Thomas Jefferson served them in the
White House. But the man who pioneered
our modern use of the frozen French frv is
Idaho's potato king, J. R “Jack™ Simplot.

A crusty Idahoan of 73, Simplot has been
in the potato business for 60 vears, after
dropping out of school in the eighth grade.
His house-that-Jack-built, one of America's
richest private empires, is all rooted in pota-
toes. The license plate on his Linceln Conti-
nental proudly reads; MR SPUD.

Early one morning Mr., Simplot and 1
lifted off from Boise, Idaho, in his private
plane, headed northwest. Somewhere over
Oregon, which is fourthin U, S, potato pro-
duction, the airplane dipped. As far as I
could =ee were perfect 130-acre circular
fields, designed Lo accommodate the mas-
sive pivoting irrigation svstems,

*See that farm down there?” Mr. Simplot
asked, pomnting. “Gotta be the world's larg-
est potato farm.,  (Continued on page 603)
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Blessing of plenty, replete with a pile
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3 In fanfare for the noble tuber,
|

i . J
mernbers of the Académie Parmantier
E E':'rt' march near Lyon to g mes LIFIE

i rhere they award their medal (top)
ier and author as
preal potato expiorers.” 1 he

FONOMIC SOCLELY, Whose officers

include the “great peeler of distinction,”
Lifts @ toast (above) [0 Anftomne-Auguste
Harmentier, an 18th-cennuy chemist

ho persucded the French that
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(Continyed from page 687 ) Thirty thou-
sand acres. So bigvou couldn’t walk acrossit
inaday.”

Mr. Simplot attributes much of his suc-
cess to the Snake River, which twists for a
thousand miles from Wyoming., through
southern ldaho, along the Oregon-ldaho
border, and into Washington. The combi-
nation of soil, water, and climate along this
river is perfect for the famous Russet Bur-
hank variety grown there. A descendantofa
variety developed in 1872 by Luther Bue-
bank. this cylindrcal potato is ideal for
French fries, and has given the Northwest
the edze in the U. 5. potato industry.

At Mr. Simplot's Caldwell, Idaho, pro-
cessing plant, I followed the complex nssen:-
bly lines from the time fresh potatoes
entered until they were loaded on trucks as
boxesof frozen fries and bashbrowns. About
100,000 pounds of raw potatoes an hour feed
the plant, which runs around the clock and
employs 1,500 people.

Potato processing is an ancient technique.
For at least 2,000 vears Peruvian Indians
have made a readv-to-serve dehyvdrated po-
tato product called efenifie that can be stored
for three or four yvears. The process involves
thesame dehvdration principles used today,
alternate freezing and drving to reduce
moisture conient ipages 6H74-3).

When the heaviest frost falls in the Andes,
small bitter potatoes are spread on the
ground for exposure to the night's cold, and
thenlefttodrvinthe sun. After several davs,
villagers gather them into small piles and do
a rhythmic potato stomp with their bare
feet. The trampling sloughs off the skins and
squeezesout the remaining water.

The potatoes are soaked in water for one
to three weeks to reduce bitterness, and then
redried. The Indians use chufio in soups,
stews, and a sweet dessert called maza-
mmra. In prehistoric times chuno was
placed in the tombs of the dead as food for
their journey to the afterworld.

In our own day man is processing the
potato for a better life in this world, and

in ways stranger and more intricate than
freeze-dryving, The success of these efforts
could determine whether the human race
will survive the population explosion.

In Tibingen, West Germany, at the Max-
Planck Institute for Biology, genetic engi-
neers have fused two botanical cousins, the
potato and tomato, (o produce pomatoes
and topatoes. These hybrids, they hope, will
someday produce food above and below
ground, and share their best qualities.

“The potato is at an exciting point in its
history,” Dr. Georg Melchers, the scientist
behind this new dizcovery, told me, *It's one
of the most promising plants to which genet-
ic engineering can be applied."

Potential Solution to World Hunger

In Asia and South America I met scien-
tists who are pioneering the commercial
growing of potatoes by “true seed,” the tiny
seeds produced in the potato plant's berry,
By this method potatoes can be grown much
like grains. A hundred-pound sack of seed
will sow more than a thousand acres, By
contrast, the universal method used by
farmers requires more than a thousand tons
of potato tubers to seed the same amount of
land. If perfected, the true-seed method
could revolutionize potato growing. In Chi-
na about 25,000 acres are sown to seed.

The most ambitious scientific effort to
make the potato a 2 1st-century solution to
the world food crisis is going on at the Inter-
national Potato Center in Lima, where [
work. The entrance to my organization is
guarded by a towering representative of a
Peruvian harvest god. In each hand he
clutches a potato plant. One is healthy, the
other drooping with disease. My colleagues
face the same problems that confronted this
deity more than a thousand years ago: dis-
ease, pests, rigors of climate.

Director (ieneral Richard Sawver, my
boss, is a native of Maine who organized our
internationally funded centerin 1971, *“The
potatois the forgotten crop in a world with
grain mentality,” he told me. “It wis never

Queen of a flowering empire, Brittary Henderson relgns over Maine's July
Potato Blessom Festival in Aroostook County, once the nation's chief producer,
While holding proudiy to traditional farming methods, Maine seeks to revitalize

its tired soil and t(mprove potate varieties to restore the bloom to its harvest.

The Incredible Poraro
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seriously considered as part of the solution to
world hunger. Our goal is to make the potato
available and inexpensive for everyone by
the vear 2000. You know, it is still a rich
man's food in many poor nations.”

I thought of my recent trip to the Domini-
can Republic, where T learned the expres-
sion estar en las papas(to be in the potatoes).
That means & person has risen to afford
more than a banana diet. In the Philippines,
I was told, potatoes are so expensive a
housewife will top off her shopping basket
with a few spuds to demonstrate that hers is
a family of means.

Variety Essential to Crops of Future

Central to the work of the Potato Centeris
the World Potato Collection, located in our
research station at Huancayo, high in the
Peruvian Andes.

“One potato, two potato, three potato,
four!” The jingle of my childhood echoed in
my mind when I first saw the bewildering
collection. Bul my count was way off
Stored in this germ-plasm bank are potatoes
representing possibly 13,000 different na-
tive strains. Few resemble the potatoes
known in Europe and America.

“Wative and wild species of potaloes are a
gold mine of heredity,” Orville Page, the
center’s director of research, said. “Thev are
the raw material plant breeders need tocross
with modern high-vielding: varieties to
develop better varieties.” Potentially, in
terms of future food production, they are of
inestimable value.

Besides safeguarding its potato treasury,
the center is doing the main scientific work
Lo improve true potato seed even as the Cha-
nese experiment with it in practice.

The center's plant breeders, working with
the wild and native varieties, are also at-
tempting to manipulate the potato’s built-in
thermaostat to stretch its natural adaptability
to both cold highlands and steaming tropics.

Only asmall fraction of the potato’s genet-
ic diversity is found outside South America,
The rest i4 in native potatoes with such
svientific names as Solanum andigena, 5.
phureja, and 8. stenatomum, They contain
genes resistant to diseases like late blight,
wart, viruses X and Y, and others of the
265 diseases and pests known to plague the
potato, There are even hairy-leafed species

34

that trap insects with a sticky secretion. The
center breeds for this genetic material and
distributes seed for worldwide testing, gen-
erally in developing countries.

Since this is a living collection, 8,000
specimens are planted every vear in the cen-
ter's Andean fields. And, as a safeguard
against crop loss, 5,000 have been sent, m
the form of seeds, to the National Seed Stor-
age Laboratory at Fort Collins, Colorado.

My colleague in charge of tracking down
wild and native potatoes to “bring them
back alive" for the World Collection is Peru-
vian Carlos Ochoa. His expeditions range
from Mexico to the southern tip of South
America. His prizes are getting harder to
find: Most Andean farmers are abandoning
their traditional varieties for more modern,
higher vielding kinds, and the wild potato’s
natural habitat is being destroved by popu-
lation growth, grazing, and logging.

“Like your American eagle, many potato
species are on the verge of extinction,” Mr.
Ochoa lamented, “Others have dizappenred
forever, and no amount of money will bring
them back.”

But he is optimistic that genetic ¢rosion
among wild and native potatoes can be
stopped if people care. “Just as the Ameri-
can cagle 1s being saved, so we can save the
primitive potato. But if we destroy the ge-
netic reserves of our major food crops like
the potato, we could destroy ourselves, ™

The Incas, though they knew nothing
about genes, were aware of how easily their
basic food could be endangered. When their
ancient kings called representatives from all
parts of the empire to the sacred capital of
Cuzco, they prayved for potatoes:

€ Creator! Thow wha givest life o all
things and hast made men that they may
live, and multiply. Multiply also the
fruits of the earth, the potatoes and oth-
er food that thou hast mode, that men
may not suffer from hunger and misery,

Indeed, few foods can rival this versatile
vegetable, so long misunderstood. In its
great potential to feed our hungry planet, its
fascination to science, and its legendary
past, it offers much food for thought for all of
us. I, forone, will never again take for grant-
ed the noble tuber, golden fruit of the earth,
to which we owe so much. ]

Mational Geographtic, May 982
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TI' || | | ¢ the most :::u;'-- rtant book a high
school st 4 er reads

ARMY.
BE ALLYOU CAN BE.
800-421-4422
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THERE ARE TIMES WHEN
NOTHING LESS THAN A
RIDGEWAY WILL DO

Members Forum

MAPOLECON

I have traveled the papes of Catton, Churchill
Parkmnon, Monson, Manchester, and others, but
have seldom read asthrilling an account of a man
and an epoch as that of vour essay “Napoleon”
(February 19821 I enjoved every line. Somehow
the military monster became a human beine
Greorge Bleashy
New Wilmington, Pennsylvania

In the article vou stated that Napoleon, like
Charlemagne, summaoned the pope to preside at
his toronation. Charlemagne did not summon
the pope. Instead, he went to Rome and was
crowned by Pope Leo 11l on Christmas Day, A.D
A0, in St Peter's Basilica
William E. Watsan IV
~arberth, Pennsyvlvama

U harlemaome dad svim wion pode Lo cyomem fim,
ol tn KRome, not Parvis. We regret any ambiguity

fromm Becessary condensing of the tnformalion

Your facts were a bit confused. In the caption of
the picture of the Isle of Elba, vou said that Na
poleon was in exile at Elba for ten months, He
wiis only there for three. These months are usual
lv referred to as Napoleon's Hundred Days
Joseph Silber

Venice, Califormia

Vapoleon arrived on Elba tnearly May 15814 and
deparied i lale Setrruary 1815, The Hundred

Dy refers Lo (he period Delween his velurn Y

extle and his defeal at Waterloo, althowugh this pe-
I".'.-'.IJ.II ifdya r'_I,.;'r':'l.'r'-'.!I JO0 Ty

Napoleon has fascinated & great many people for
a hfetime—including me. Your *Napoleon™ |s
beautifully written and imagmatively illustrat
e, The caption people, however, made a boo
boo in the key to the coronation painting. Pauline
and Elisa Bonaparte were the unidentified train
hearers [or _Ill-*l_[:-|l,=_|,';r_'

Jonn Maass

_.—I—-___-—I— N
Philadelphia, Pennsylvania

Hidgeway

Identifications for the David painling were pro

vided by the Lowvre. The museum gives the train R I D = E W Y

bearers as Mme de La Rochefoucauld and Mme (_] A

i Fa Valet

de La Valetite Write for Hj'q.'Hliir_-l.;jl'uﬂb'ﬂH.'ﬁ. of Cloacks. Send 5300 o

RKudyeway Clocks, D of Gravehy Farmitare Gl T,
Dept. NG-821, Ridgenwy, Virgini 2443, Plone
i'ﬂfl'if' ree 1-800-821- 7700 Ext I}j-ﬁ for your peanes
denler. In Missouri, call 1-800-892-7855, Ext, 138
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HUMMINGEBIRDS

In "Hummingbirds: The Nectar Connection”
(February 1982) vou state: “Homing jnon a
staplight-bright patch of California fuchsia blos-
soms. ... either the blessoms nor the folinge
even remotely restmbles any fuchsins 1 have seen
here in California. The plant in the photo ap-
pears to be either a form of ice plant or moss rose.
If it 15 a new form of fuchsia, let me know
Mrs, Elaine Allen
Hollister, Califormia

Tive Californea fuchsia i Zauvchnerio californica)
is indeed diffeveni from the domesiic fuchsia, al-
though they belonyg to the same family, Onagra-
cede. Amother comemon name i3 hummanghivd’s
trimpet,

TAIWAN

The statement that Talwan is but a provinee of
China ( January 1982) is merely a Chinese slogan.
The Chinese use the slogan to disguise their terri-
torial ambition over Taiwan, and the refugee
Chinese Nationalists in Formaoda use it as an ex-
cuse to reipn over the Taiwanese. The seconud
point to be made is that the post-World War 11
econpmic development and  prosperity  in
Talwan have been achieved entirely by the For-
mosan people, not by the Nationalist Chinese
government on the 1sland

Name withheld by request

PERU

[ cannot forzet the picture of the little Peruvian
by (March 1982) who had six of his sheep killed
by & t-and-run cab, Perhaps the author or pho-
tographer secured hiz name, We are enclosing
our check for ten dollars, hoping that vou can ar-

range Lo get it to him,
Mr. and Mrs. B. L. Torson
Rhododendron, Oregon

We e recerved mupny ledlery and contribnlions
in response to this photograph. CARE hasagreed
fo try ta locate the young sheplerd and Lo accept
contributions o veplace his sheep. Any surplus
will be nsed for a worthy project for Prrutian
children, Checks should be senmt to CARE,
Natromal Geographic Peruvian Children's Fund,
g0 Firvst Avenne, Newer Vork, New Vork 10016,

EGYPT'SDESERT OF PROMISE

This article (February 1982) mentioned plans to
dig a cansl so Mediterranean Sea water would
create electricity as it fell into the Qattara De-
pression. May I suggest that solar energy would
b a better splution [or Egypts electnoity needs.
Arlene Wyatt

Inverness, Florida

Memibers Foarum

ELEGANCE A WOMAN
CAN USE EVERY DAY.

CRONS

SINCE 1846
Caive e Doauliiul gl of sy Cross for Womiesn m TR ol
Yilkedd. WM ds-owen pen purse & Hietime machaical
ousarEe Sugoesied poced 502 50 sacth 4% il gul
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This September the Vikings cruise from
MNew York and Florida across the equator
to other cultures, other climes.

After sun-splashed Barbados and
Salvador's candomblé drums, sail to
Rio. To Copacabana and Sugarloaf,
Then'i'.'.cﬂﬁ own, one of Aftica’s most
%ECEI cities. You'll explore the Ivory

oast. And Dakar, where every Senega-
lese speaks French like a native:

These ports and more in World Class™
style. Single seating in a sky-high, win-
dow-walled Dining Room. Exceptional
cuisine. Gracious European waiters.
Scandinavian cabin stewardesses.

Royal Viking Star, Hﬂmegim in reg-
istry and spirit, sails Sept. 24/27, 1982:
48 days roundtrip from Florida; 5]

MNew York to Florida; 65 days Florida
to California; 68 days New York to
California. |

See your travel agent, or Royal Viking
Line, Dept. L-35, One Embarcadero
Center, San Francisco, CA 94111.

.

ROYALVIKING LINE

MOUNT ST. HELENS

In vour éxcellent article on the Mount S0 Helens
eruption (December 1981), you siy it was the
mightiest volcanic landshide ever recorded.
Mount Meru (14,979 {eet)in Tanzania erupted in
similar fashon about 250, virrs ago. Geolo-

gists helleve that before the summiat and sicde ol

the mountiin blew out it wais higher than kili-

maniaro (19, 340 feet). A vast landsiicde of debris

i miad glid down r the surrounding

countrvside, lareslv ohhterntinge it

reradaine Hobson
sturminster Newton, England

I 4 11 ; I 1
I;I|| :|‘:| 'I'|||- ||I II- U F Il |'|||r|'I I-r Tl s E 'I'-' s

_;',_-_n-,'_-. OFf IS LarFTE VOLCGRLC 0N VAL

In .T viuary 1981 yoll informec as thal Mount S
Helens blew away one cubic Rilometer of ¢ jecla
In the December 1981 article vou =aid it was al-
maost a cubic mile. Which is correct

Apam MNapitupulo

Jakaria, Indonesia
f ¢ 5L I Liie e \ Ir 5
L Y pEOSE ORE O AT
Wi It i o e I ;
i belametere (almas!  culie mide ) of 1 ba e

NATIONAL RIFLE ASSOCIATTOIN

bt has recently come to my Atlention that the N A
rioNAL GEOGRAPHIC has riefused 1o fun ads from
the National Rifle Association as part of 115 new

“T'm the NRA” ad campaign because the GEO

|II.|!:_ L | |I|I." I |.|" v ki .'l-'."'i'l I.I'.Iul Lrf i i PUF
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Heart attack
or stroke
could knock
youdownon
your way up.

Put your money
where your Heart is.

o/

American
Heart
_Assn;inﬁnn

Snuth&asftirdel’adﬂc.

TheVikings invite
to meet the

interesting people on eulﬂl.

This winter the Vikings sail from Califor-
nia to the sun-blessed South Seas. To
lovely Polynesian vahines. To high-spirited
Aussies and their hi h-El;?E ?Eipera

House. To New Zealand Maoris.
On our Circle Pacific cruise, you'll

also meet the Balinese. Hong Kong
menthants The Chinese in Shanghai
m after the Great Wall. And at

dﬂ 3 f_;;_ "ﬂmm

rancisco/Los

Jan, 13/14, 1983; dqa:ﬂr:iel’adﬁ:
Feb. 27/28, IBE.‘.EEEI
tﬂﬁnﬂdﬂ‘bﬁ

ﬁiurﬁ Ldl
tE!' Ean Fran-
cisco, CA 94111.

ROYALVIKING LINE




MAYBE OUR COMPETTTORS DON'T
HAVE WARRANTIES LIKE OURS BECAUSE THEY
DON’T MAKE CEILING FANS LIKE OURS.

We back a Hunter ceiling fan  for a lifetime, most makers only back
with a limited lifetime warranty™ theirs for 5 vears,
because we know how well it's Small wonder then that since
been built 1880, the one name synonymous with
Our competitors also ofter quality in ceiling fans has been ours.
warranties on their ceiling tans, that HUNTER
reflect how well theirs are built. Every Time You Tum It On.
But while we back our fans You Feel A Little Smartet

i ik




On Assignment

H IS5 FIRST STORY for the GEOGRAPHIC
WS an essay on tranguilhty, Tangier
[slpnd in Chesapeaks Bav, Nine vears later
photographer Dawvid Alan Harvey was
riding in & ¢vclo taxi in Ho Chi Minh City,
formerly salgon. Next stop: Kampuchea,
once Known as Cambodin, 0 country muts-
lated by genovidal war, where the shooting
hasn'tvet stopped

His colleacrues, Editor Wilbur E. Garrett
and senlor writer Peter T, White, were old
naneds under fire. They first went to South-
cast Asta together i 1901, They covered
Laos, Vietnam (Lthree times), and the Me-
koni River—and separately wrote other sio-
ries on the reguon.

When they began this trip, Harvey savs,
I remember thinking those two must be
i little crazy, | was the reluctant part of the
trio, 1 think I had reason to he. They just
forged abead ™

When the three got to the great complex of
temples at Angkor in hampuchea, they were
- terntory partially controlled by govern-
ment troops—at least in dayhisht.

“Thiz may be the only picture of us that
doesn't have armed soldiers in it," savs Gar-
retlaf them at theé Bayvon temple, he with tri-
pod at shoulder arms. White in a jungle hat
given him years before by the Tanzania Peo-
[I|||."'-. | e nsc !"-Ilr-l [

White's pssignments have thken him into
situabions he “would not face agnin for 8 mil-
lton dollars—I{or any amount of money. Nev
er.” He has found himself with U, 5. troops
sweeping through a tangle of swamp and
Viet Cong, or inching his way across a sheer
modniain face with an Ausirian rescue team
“And I can’t be up ten feet without getting
dizzy,” be savs, Why, then, do such things?

“You're there for vour reader, for this final
smill product of all the sweat, work, mones
spent, time away from home. ™

Th.l:' once |"‘|‘J!||l."..-l['|'| I:Iil.l"'-.‘.'_'- TR B ':-I_I.:.-. '-T
earned those goys weren'terazy. Thev know
how Lo opérate ino that par of the world and
really have a passion for it. They want to go
back to Angkor. Sodo LL"
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PERFORM FEATS OF MAGIC BEFORE YOUR EYES

=0 =

Any light's cutomatically right .
I uncCanny siegiromnc Lagn

™ = Hocus pocus. nothing to

..;'-* IE;' h:.ruEl __II-. L . | . 1 - '--... LOWEOE EITEE FoLif i
R 3 | Yoo won't miss airick, FELAEREE A R

TR ) o ety (ODAMATIC .
% # 1Lt anyibing Iresbant Carneras and Fiin Es ]

- o 'APTURE ALL THE MAGIC [N AN INSTANT

- s B O O O i O S S S S T S T ..

Magical warranty. 5 full year |

1 Bomi | = Bemem H ! a
i [ S-S B S aa S I L o

i E

B . . N . . HE Fal. 1




Why isTWA
number one to Europe?

Have a seat and find out.

| he extra inches on our 747
business cioss sead nod extro
comifort on a long fgnt, Fhot's
are of the regsons e e
rdmber ong to Europe

4%"

Chur Ambassador Class™ seat 15 the of service that's warm and personal which can ghve you all your boarding

most comiortable busingss class seal And after your sumptucus meal, passes in the US. So vou'll ! '

to be had vl can e back in our 747 Sleepes through the aimport faster in London
There are onky six of them: across Seat™ it stetches out when you dio— Paris, and other Eumopean cities

|_||_':'.' Am !',I=r=.=.a:|v.: (Llass cabin on all our mie kength of three full win dows. Put Pl ol ik s P i I ot ks il

747's. With more recline, and mom waur feet up for a good Aight's sleep m "',JJ_'_;'JJ:.E.'{;:;.;'._';.':!.I:',:..:.tjjl._::ﬂ?_f,rﬁl_'ﬁi

lagroom, than ever before. Consider our aircraft, Only 747 the [-1011 and 757
and L-1011% tha '.l.,-l"il'tu_ll_l-l-_"_--'-_'-.i_'l_'ul_;ﬂ:'
profor We fly them nonstop o mone

citkes In Europe than anyone

= We offer conveniencas on the —
groiind oo — ke Alrport Express®

Fower seats and wider aisles odd up o
TRV SPOCIOLEENSss aan oy ofher
clsiness cioss cabin

oo Far First Closs tropel, our 747
Hl-". CRLT Seat S jLest one ofF a hiosl o ,'_‘1.|:'|:'I-'_1-|=‘r 5.:'-:: reciings mote
reasons wae e the number one host than eper—a full
actss thve Atlanti - Bl degrees.
Take our Roval Ambassador=
senvice. A First Class that sets the
standard, With free cockialls. assorted
vinitage wines and brandies. and a a e We just wanted wou
range of enfrees presented with a style to know winy

Youre going to like us

Cemnbine all these masons with a
thirty-pear tradition of service in inter
national Hight. and you've got TWA 10
E Lo

We'ne the number ong choice to
Europe for the seventh yearin




The lowve attair has lasted tor ‘n;'!l."-fu.]r-'._ a TOMmance hetween a fascimnaring
-u | city and the silver sea thatsurr ounds her. l.'-|-_|I:'F|.-|.'F they've known the tlash
,.:,u_- CANOn ||—._- aril |_'|-||_- ;'h.|_l ,_|:l-,'|| LI lq = 1 8 m._]_"-. |__|"I_|._I,. A ]“-[LIJ'_LL:::LJ |-_‘,T|:".:'.? "-.L'-'l:.l. :'I..ll.:l
and Grand Opera. Azaleas at water's edge, and harbor cruises on a moonlit ba
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Retin sia this s for our ot @RriveTsEry ColtTon. Fovd free goefuigy Vs Lieide Qi fold-Trewe §-30a0 3OS 300
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Plan your visil now wilh the new expanded 1382 * Maps

1883 adition of the '|' ymolete Guide to Amer Updated with recent changes, and expand

ca's Nallonal Parks with travel access and nearby camping an
The official guide. published by the National visitor aitraction Iniormalion

Park Foundation. covers 357 o Amernca’s Na& An ideal gift Mo

tional Park areas. One easyto-read, fact-Hiled Send $795 plus §1.30 lor postage and nand

volumea containsaverything 1o plan vour trip eft ling 1o Mationai Park Foundation, Departmen|

ciantly: ® permitites information » park activities GP, PO Box 5747 T'Jc-"‘ ngton, D.C. &037

» campimghiking * lelephone numbers * ac D C. Hesidenls agq

commodations = sgppiwes = tirgt ard/bhospltals low TR WweBds ".-“ JElveary




AMERICA’S PROUDEST SYMBOL OF FREEDOM
CELEBRATES ITS 200TH ANNIVERSARY

e & Js »

THE AMERICAN EAGLE BUCKLE

A LIMITED EDITION COLLECTOR'S BUCKLE
IN SOLID STERLING SILVER AND
HIGHLIGHTED IN 24 KARAT GOLD ELECTROPLATE

- — — — — (JRDIER HH M

The Hasrisnn Proradbense Mime

THE AMERICAN EAGLE, our natton's symbol Depe. M NAT-1, 237 Hirrisna Sireet
af strength, vigilance and freedom. was -ill'!|.'Ir.‘-.| Prowsdence, Rhode Island 0294

as the Great Scal of the United States by the

Contnental Congress on june 20, 1782. Today,

the cagle continues (o soar strong and free over

the greatest nanon the world has ever known, Ti

commemotate this IMmpoftant ANDIversaty, our

mastet cngravers and minters have sthick the

soaning cagle 1n 2 Sohid Sterling Siver belt buckle

arcented with 24 kamt godd. It's 2 piece you, your

sons  and gprandsons will  weedr r-.'-'--.J.'!.'. b

generations to come, 1he Amerncan Eagle buckle
s 4 stoictly limited edinon avatlable only unul

Tane 20, 1982, and then never agam, as the hand
engraved munung dies will be destroved on that

dute

PLEASE ACT AT ONCE. The pace ahowii is hased on Fur Faaess hefvee - Lhasge Unden Cialy
I CLall Tl Feee B - S et F DD

rwrrent siiver cost and 5 guaranieed for 43 days onky
|l THuin gt call 5 B~ SELT- [ Al

i Tl M j i r - =
'F-' 2 T P raaripl MU I OF BT EPY O TEieen it I"r ! borwi o e Dl qFEEFTEEREE] T




In The Bahamas, you never run out of things to do. Until you want to.
You can dance in the moonlight. Swap smiles. Play on a championship golf
course. Revel in glittering casinos and exciting nightclubs. Or just lie back and
let The Bahamas soothe you and renew you.

You can do all this for so very few dollars, because it costs less to get here
from most places in the USA.

B |rﬁhpgy.;..|_.;¢”qﬂg:nnuJul.'| Abaras Andros, Eleuthera, and The Exumas, see PoUr trave: &Qant oF |

R0-32 70787 In Florida, 800-432 14 | Dade Cou iy, 443 3R

s pesernme BAHAMAS




dedntyre. Ceind Bnazsian (ler:

Wildlife as Canon sees it:
A photographic heritage for all generations.

Its sleek, luxunous pelt 1=one of the qant Bram teT can lead to a deeper understanding of natur

paney | i i i i
ronically And anderstanding 15 perhaps the single mos
H e, e important factor m saving the @ant Braziban otter

cause of 1t, it has been hunted to near-extinchiog and all of wildiife

iwctive features. Bu

There would be no way to bring 11 back if the
giant Hrazilan otter disappesred. And while
photography can record it for postenty, more umn
partantly it can help save 1t and the rest of wildlif

Especially: handy e the wild, photography
A versatile and rehiable md to scentihc researc
which is partcularly essenhal for t
tan otter. A Iot has ye
ammal, and i t

Photography can also greatly mfluence the way
people m general feel toward nature. 'Certaimnly,
a phitograph of a mant Brazihan otter showing
those expressive eyes that mirror the animal’s

mnquisitive, alert, plaviul and atfechionate chara Images for all time
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Modernizing facilities to improve
productivity, quality and service.

Thats a Bethlehem commitment.
And were succeeding.

As tast as possible, we're investing in new caster is shown here), and the modernization
steelmaking facilities that will make us more of several high-production finishing mills.
competitive — at home and abroad. Construction of the facilities is planned for

Far example, we recently completed a completion over the next four years,
5110-million electric furnace steelmaking
shop and a §170-million coke oven battery.
In addition, last vear we announced a $750-
million modernization program, one of the
largest in our history.

I hese investments clearly demonstrate our
confidence in a profitable future for steel. But
new and modernized equipment alone won't
msure success. il takes people working safer

: and working smarter, too. And those are other
That program includes three new, advanced- '

technology continuous casters {a Bethlehem

Bethlehem (=

Hethlehem Steel |:_-|'I-I!'|_'I-.E|_'I_|'||_|_'|:1|_'m_ HFA 18016

Bethlehem commitments we're living up to.




It takes a

ondavears to do

what some cars

Depreciate.

These davs vou can appreciate that
more than ever. But then Hondas have

tradinonally maintaimed a hieh resale value,

In fact. the Accord, Crvic and Prelude do
better than most.

For example, the average retail value
of a 1977 Accord Harchback 1s an astonish-
ing 109.4% of s onginal suggeested retail
price. On a 1977 4-speed Civic CVOC
Hartchback, it’s justunder93%. And a 1Y/Y
Prelude 15 979,

Naturally, vour pnice depends on vour
cars condition, mileage, equipment and
ather factors.

= 1

But those higures are direct qquores
from the Januarv/ Februarv1982 Kelley Biue
Boak sed Cazr Valties,

To quote another source might help
explain Honda's high resale value, An
editorinthe Februarv 1982 issue of Carand
Dirrversaid, *Honda builds the only cars |
know of that act more expensive than
thev are. | alwavs feel nich driving them.”

You can also feel that wav should vou

eversell vours.

H|O|N|D(A

We make itsimple.



cand

Jenn-Air. The finest cooking system ever created.
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