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but there is a powerful antidote to that

feeling. T experienced it last June in
France as I witnessed the excitement and ju-
bilation that followed the successful flight of
Gossamer Albatross. That flimsy dragonfly
made of graphite tubing, plastic, and wape,
designed by aeronautical engineer Dr. Paul
B. MacCready and driven by a wiry young
biologist named Bryvan Allen, had crossed
the English Channel on Allen’s leg power
alone. The flight won not only a £100,000
prize but alzo the plaudits of a world waiting
to thrll to such exploits,

A few weeks later I talked with & group of
our editors who had been huddled around
scientists at the Jet Propulsion Laboratoryin
California when the spacecraft Vovager 2
began sending back its breathtaking por-
traits of Jupiter's moons (pictures that will
appear i our January 1980 issue}, Again
highexcitement wasintheair, asanew f'ron-
tier was unveiled by a superb team effort.

While Vovager 1 and 2 probed the outer
world of our solar system, a manned deep-
sea research vehicle named Aftvin, using
image-making equipment of high sophisti-
cation, brought back startling scenes from
the inner world far helow the surface of the
Pacific Ocean. There, along rifts where
earth’s crustal plates are separnting, were
revealed life forms and geologic processes
never seen before. As the scientists reported
their findings to the National Geographic,
which helped support the exploration, they
were egqually excited and jubilant.

Such moments of achievement and dis-
covery have been occurring all during the 91
years we have been publishing, and they
will continue as long as human beings find
challenges to meet, Those on the vast scale
of the planet have given rise to vast accom-
plishment. When we read Rick Gore's re-
port on world desertification in this issue,
we should remember that the earliest ¢ivi-
lizations grew out of the deserts, that both
advanced technology and societies were
formed in response to their challenge,

It 15 no time to become jaded, when man
hns probed only the innermost fringe of the
universe, and when he has =een only one
mile in a thousand of the seafloor rift svstem
We expect to be publishing great adventures
for a.long time to come.

IT IS5 EASY to become jaded these days,
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The forests came
befone civilization.
the desents aften

JESER]

ESERT is the dominant landscape of our solar
system. Mars shivers in its andity while Venus
bakes. Yet both worlds could well have had brief
lush periods. Earth has managed to keep its
oceans and foster life. Still, a third of our land-
massis arid, and scientists warn we could tip our
climate toward that of Mars or Venus.

Earth's deserts are ever changing. Locations
vary as continents drift, mountains arise, and old climates
overturn. In this article we explore the emergence of a new
desert maker—man. Industrial nations pour fumes into
the atmosphere in volumes that could well cause a Venus-
like overheating and trigger a desert era. Meanwhile, de-
veloping nations consume trees at a fearful rate. Through-
ot the denuded arid world dust clouds grow. The annual
value of agriculture lost nears 16 billion dollars.

Yet all is not Bleak. Deserts have challenged man since
antiquity. Our earliest civilizations sprang out of the des-
ert. Even as we are losing ground in some places, tech-
nology is reclaiming land in others. Who knows? New
techniques may not only help us tame our own deserts, but
alco let us someday colonize those on the moon or Mars.

Limbs mutilated for firawood or livestock foddar. a lone desart-defying tres
rides o sed of dunes in western Mauritanis. soss sasvs
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A tide of sand defies the shovels of
workers clearing a road in the Great
Indian Desert, where wind will soon
erase their efforts. Worldwide, man
struggles to halt the spread of water-
starved lands. The insidious threat,
called desertification, (s caused largely
by our impact on razor-thin resources.

AN AGE-OL
GHALLENG
GROWS

By RICK GORE

AT, [T SISO RTArr

Photographs by GEORG GERSTER

ROAD from Dakhla to Farafra exists
on most maps of Egypt's Western
Desert. Twice a month a supply truck
travels it, carrving food and a few
passengers between the two oases.

But for hours as our caravan of jeeps has
jolted, jerked, and spun its wheels through
the remote wilderness, we have seen only oc-
casional signs of a track.

This is awesome, naked land, an empire
of sand and time that chills us with its freez-
ing winter mornings and chokes us with its
dust. Acons ago all this was seabed, and of-
ten its mare of flat-topped hills, jutting
spikes, and towering pillar rocks still resem-
bles the floor of a dried-out ocean,

We descend steep scarps that flatten into
deeply eroded country and pass mountains
of sand that seem to be slowly swallowing
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whole buttes and mesas. We drive through
grotesgue gardens of white chalk statues,
carved by the constant wind and gleaming
in fields of gray dust.

As we skirt the edge of the Great Sand
Sea, we pause to take soil samples from one
of its manstrous dune creste, Asfarazs wecan
see, dunes undulate like frozen gold waves
into & cloudless blue horizon. After Arabia’s
Rub al-Khali, or Empty Quarter, the Great
Sand Sea ranks with the world’s higgest
sand fields, This grand arm of the Sahara
covers 45,000 square miles, extending well
into Libva. It is virtually unexplored, al-
though dunes in its heart are said to be hun-
dreds of feet high and a hundred miles long,

Thisis my first close look at a great desert.
1 am traveling with Dr. Farouk El-Baz of
the Smithzonian Institution. Dr. El-Baz i=



an expert in interpreting space photographs
of the earth. He is also President Anwar

Sardat’s science adviser, and he hopes that
ground observations in the Western Desert
will help him understand better the geologic
forces at work in this desert

He wants to determine, for one thing,
where the sands of Egvpt came from. He
and others suspect they were formed as re-
cently as a quarter of a4 million yvéars ago
from Nubian sandstone far to the south,
during &8 verv wet period. The sands were
then washed to the Mediterranean by rnivers
and floods. Now winds are driving them
back southward, and Dr. El-Baz wants to
know how fast they are moving,

So do his Exyvptian colleagues, for 96 per-
cent of Egvpt i= already desert. Its popula-
ton is growing explosively. Egvpt can not

afford to lose an inch of its arable land. Yet
on the outskirts of the Faivum Oasis we
crossed g dune field that several hundred
vears ago was rich, irrigated farmland. We
passed another Geld that is headed straight
for a stretch of the Nile Valley,

Nowhere is the battle between man and
desert as ancient as in Egypt. That is whyv |
am here. Egyptisthe start of travels that will
take me to the arid lands of five continents,
exploring the increasingly stressed relation-
ship between man andthe desert.

Dieseris are commanding attention today
We have begun to realize the vast mineral
wedlth and the enormous solar energy po-
tential they contain. Many see the deserts as
the world's last great reservoirs of open
space, frontiers that man can farm and
make habitable with new technology.
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But first we must contend with the past
and present. Too many mistakes have been
made by people living in the desert, and es-
pecially on its fragile fringes. Much of the
Tigriz-Euphrates Vallev, where agriculture
was born, is today salt desert. Deserts are
unforgiving, Particularly in the past fifty to
one hundred years they have begun to ex-
pand at an alarming rate. This global phe-
nomenon has been given the ungainly name
“desertification,” and the United Nations
estimates that each vear the process claims

No mirage, a cow mummified by Egypt’s
bacteria-sparse Western Desert wos found
and propped up by motorists as a land-
mark after it fell off o truck in the 1950's.

an amount of land almost equal in size o
Maine. Moreover, the land that the UN
savs is in danger of future desertification
eqyuals the area of the United States, the So
viel Union, and Australia combined.

Too often desertification is man-made. In
Egvpt, where the great dunes march wher-
ever the prevailing winds point them, 1t 15
maostly naturnl. And here in the Western
Desert nature seems to mock man's pres-
ence, Often, before the road disappeared,
we had to detour around huge dunes that
blocked our way and nearly buried tele-
phone poles, Now inthe distance there is this
mprobable cow (above). As we draw near-
er, ourdriversavsthatimthe 12501t too had
been headed for Farafra: It fell off a truck
and the microbe-shy aridity mummified it

We reach Farafra in early evening, our
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jeep horns bleating, Throngs of children
pour out of primitive houses and cheer our
weary caravan down the narrow, dusty
streets, At the village meetinghouse a sign
reads Marhaban bikum fi avd Mesv al-
mustagbal—"Welcome to you in the future
land of Egypt.”

The future the Farafrans anticipate liesin
an inmense reservoirof fresh water that has
been found beneath the Western Desert.

“Egyptian oil!" says government official
Mohaumed Talaat Dorgham the next day,
belore opening the tap of one of the world's
greatest artesian wells at Farafrn. Thou-
sands of gallons shoot into the air and flood
the field. A rainbow appears in the gevser,
and severaul of us dance under the drenching
shower, washing away the Saharan grit.

Egvpt's planners desperately hope that
the promise of this water, along with free
land, will draw farmers from the teeming
Nile Valleyv to Farafra and two other far-
lung oases that make up what is now called
the New Valley,

There are, of course, major obstacles.
One is that few Egyvplians want to move to
this harsh land. Also, the country cannot
afford more wells, let alone the roads,
schools, and factlities to support this dream.
So far many well projects have been poorly
planned and maintained, and there 15 fear
that without better management the newly
found water resources may be ruined.

Most scientists believe that the water in
Fxvpt's aquifer is not being renewed, and
that it would permit perhaps only fifty vears
of intensive agriculture. Economistssay the
New Valley is a marginal project, and that
Egvpt should forget its hopes of populating
the oases with millions of people and, in-
stead, rngate desert less remote from the
Nile, which still has surplus water. In any
event, Egypt at least for the short term can
spg @ brighter future in its deserts. Acrossthe
saharia there i= no such optimism

N ARABIC sahva means “desert. " Sahara

i plural. Indeed, the Sahara is not one
but many deserts. It contains half the
desert surface of the world, with features
that range from the 11,000-foot-high baked
hlack massif of Tibesti m Chad to the
treacherous (Jattara Depression in Egvpt, a
vast hellhole of salt marsh and guicksand

National Geographic, November 979



that plunges to 436 feet below sea level.

The Sahara's dryness begins at the Equa-
tor. Ther¢intherainytropics hotairrizesand
sheds its moisture as it cools, The cooled air
begins to subside and warm up again be-
tween 15" and 30" northlatitude. Thesubsid-
mg air is too dry for clouds and rain to form.
This subtropical high-pressure belt parches
the earth from the Sahara through the Mid-
die East and into northwestern India and
Pakistan. It helps create the Amerncan des-
erts. Asimilar belt southof the Equator leads
to the arid sands of the Kalahari and Namib
Deserts of Africa as well as the deserts of
Peru, Chile, and Australia’s harren outhack
(map, pages 604-606).

In the past 65 million vears the borders of
the Sahara have expanded and retreated
many times. Oak and cedar trees once grew
in the Saharan highlands, and rock paint-
ing= portray abundant wildlife. But about
3000 B.C. the current desiccation began set-
ting in, and man, a relative newcomer to
North Africa, had to contend with desertifi-
cation of the worst degree.

North Africa’s rich granaries thatonce fed
the Roman Empire have vaniched. Tunisia
has lost perhaps half its arable land. Algeria
is planting a greenbelt of trees to keep the
desert away, and there has been talk of ring-
ing most of the Sahara with such a living
Maginot Line.

Yet in only a few places 1s the desert ad-
vancing like an army of sand. The war
is being lost in patchwork battles from
within. A piece of land goes here, anather
dies there. The enemy is no longer just the
climate, It is ourselves and our animals,
chopping trees for fuel, clearing marginal
lands and cultivating their fertility awny,
and grazing grasslands to death. In good
yvears the lean resources of these dry lands
are strained, so that each time a drought
hits, the collapse is more tecrible, the recov-
ery more doubtful.

In 1968 severe drought struck the south-
ern frontier of the Sahara, a region called the
Sahel. As many as 250,000 people and mil-
lions of animals died over the next six vears,

In 1974 reasonable rains returned for a
few vears, but when I visited the Sahel last
vear, drought had descended once more in
places. The millet crop along the Senegal
River had failed. Timbuktu was on the
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brink of famine. In Novakchott, the capital
of poor, mammoth Mauritania, the past
rainy season had lasted only a few hours.

Dirought-browned Nouakchott teems
with refugees (page 615}, Moorish nomads
in Howing blue bowbous and Negro millet
farmers up from the deterioriting fields
along the Senegal River cram into two shan-
tvtowns. Herds of wandering goats and
camels have chewed back what scant vege-
tation exists. Sand dnfts in the streets, cov-
ering mounds of trash. Overhead the zun
moves dimly through a pale vellow haze.

Cutside a refugee tent a voung boy feeds
cardboard to his cow. At the goat market a
lone acacia tree sits fenced off in the sand.
Someone wants to save it from the goats, or
from neighbors who would lop its limbs for
charcoal or fence posts.

Before the 1968 drought 63 percent of
Mauritania’s million people were nomads,
By 1976 that figure was down to 36 percent
Nouakchott has grown from 12,300 in 1964
toabout 135,000 today.

At & medical station a teacher sits with
three other brightly garbed women reading
French magazines. They are oblivious to the
ilies on their hands and faces. Most people
come to Nouakchott, she savs, because there
i= no means of earning a living in the country
any longer. Will the drought continue? *Al-
lah will answer,” she says,

LIMATOLOGISTS, meanwhile, are
debating whether drought in the Sahel

15 a short-term aberration or the onset

of a long-term climatic change. Many
argue that the drought feeds anitself, that as
vegetation is stripped from the land, the sur-
face dries out and reflects more of the sun's
heat. This would alter the thermal dynamics
of the atmosphere in wayvs that suppress
rainfall. Others suspect that increased dust
or other atmospheric pollutants could be
causing desertifving changes in the climate.
“The people in Noyakchott are mostly
tired,” says Nicole Sandoz, a nurse at the
medical station, “In way oflife, I don't know
what's best for them, this or the desert.
Their health is much worse here with the
bad witter and sanitation. Mavbe they are
happier squashed together like this, But
still, when yvou see¢ the children, how dirty
they are, their (Continued on page 602)
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A plague of sand from Egypt...
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A village slowly smothers oz o dune
erngulfs an Egyption ocasis (left) in the
Western Desert, par?t of the Sahara.
Most residents have pulled out to build
anew, trying to escape an army of dungs
on the march. Beside a buried rpad o
shrinking telephoneé pole measures the on-
siauprht of sand, 20 high that an official has
to duck under the lines {above)

Desert rules all but 4 percent of Egypt, o
oleak foct of life leavened by new hope: A
freshvwater reservolr has been found be-
neath the Western Desert. The povern-
ment plans to farm the regon, dubbed the
New Valley. But development costs may
privve profhibitive, farmers are reluctant to
settie there, and the water supply rmay last
only half a century
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“We've got to live on faith. [fwe
don’tget the rain, wedon 't mafke
it During a dry spring Larry
Shaw watches the wingd ent
away at his 2,000 acres of cotton
fields near Knott, Texas (right).
While ke waitts for rain to bring
plenting time, he digs out an
implement called a sand fighter
(left), designed (o profect young
shoots from burning by covéring
the sand with a layer of earth

The bhlowing =and has no
more respect for the living than
for the dead (n the tows ceme-
tery (lower left), which Larry
helped  excavate—though he
reever found the long-lost grave
of his infunt brother

Throughout America'’s Great
Plains the arrivel of the cowboy
and his cattle in the mid-19th
century, along with poor farm-
ing technigues practiced by
homesteaders, denuded mil-
lions of acres. The legocy of
overuse blew in with the winds
of the drought-stricken 19307,
creating the catastrophic dust
bowl., Today a different crisis
faces the notuon’s arid West
the depletion of limited ground.
wiater at an alarming rate. A
resident of Phoenwy, Arisona,
for examiple, Uses gn average of
150 gallons of watera dioy, com-
pared with [ess than four gol
lons for an inhabitant of rdral

African lands,
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(Conlinued from page 507 evelids stuck
together by infection -

“Mauritania is characteristic of the des-
ertification problem,” explains Abder-
rahmane Toure, then the government's
Director for the Protection of Nature, “The
northern part of our country has alwavs
been a desert, but now the southern quarter
15 turning into one too. Foraging animals are
even wiping out the thorn trees.

“The real problem was an overgrowth of

Water 18 as preciows in northwest Tndia
as the silver rattle that a woman fills from
a pitcher to slake her child's thirst. The
problem: overpopulation, even in the
CGreat Indian Desert, which averages 48
peaple per square kilometer—fifteen times
more than most deserts support.
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hvestock m the 1950°s, But then we had
gond rains. Noone was aware the land could
not support =0 many animals

“MNow there 15 a wood and charcoal short-
age ton. 5till the people cut and cut. They
think Allah will provide the rain, the trees
We hope to save whatever’s left by persuad-
ing the people that theyv are responsible for
their own environment, and then trying to
reforest it. Time 12 running short. We should
have started ten vears ago.”

About a third of the world's people, in-
cluding 90 percent of the developing world,
relv on wood for heating and cooking, Ex-
panding populations use ever more trees,

In hot, arid lands a tree—or any plant—is
an oasis. Its trunk breaks the wind, Iis
leaves cool the surface and, after they fall,
add humus to the soil, When the plant is
removed, the soil can wash or blow away,
hooves can compact the earth, and the
microclimate around the denuded =zo1l
becomes inhospitable for seed germination.

HEY ARE RELENTLESS, the carts
and bicvcles loaded with wood headed
for Ouagadougou. This chief city of
Upper Volta devours firewood. Often,
acrid wood smoke permeates the air. More
and more the peasantry of Upper Volta ser-
vices the firewood appetite of its capital

About a 24 hours' walk out of OQuagadou-
gou, Salam Nikiema of Nakomtenga drives
a donkey cart filled with branches his wife
and family have collected or chopped. He
savs he must walk for three davs to sell his
load. It will bring him $15.

At a nearby tree nursery, forestry agent
Jean-Paul Sangli says that few people have
se¢en the need to replant trees. And red tape
hampers the distribution of zaplings. “If the
cutting continues,” savs the Upper Voltan,
“this 1s desert.”

As I move north from Ouagadougou, oth-
er problems become apparent. With popula-
tion pressure and the government push Lo
grow cash crops, vast tracts have come un-
der cultivation. Fields that for centuries
were farmed only occasionally are now
overworked.

The land is etched with barren gullies,
dug by the flash floods common during the
brief rainv season. Some fields have eroded
to bedrock. Everywhere there are butchered

National Geographic, November 1979



trees, their branches hackeéd down so0 that
livestock can reach the leaves. Granted this
is the dry season and the horrid heat has
beaten the green out of the surviving vepeta-
tion, but the land looks dead.

Before the drought, farmers had pressed
farther and farther into the desert fringe,
tilling land that is best suited for grazing, In
the past, warlike nomadic herders fought off
the farmers; But, as in most parts of the
waorld, the nomads are 1n decline. Govern-
ments do not like citizens who are hard to
keep track of, control, and tax.

Alzo, before the drought the nomads built
up their herds to devastating levels, Pre-
viously the cattle moved continually, fol-
lowing the water and giving the grasses ime
1o recover. But Western aid organizations fi-
nanced many wells in the Sahel. These en-
couraged cattle herds to linger, overgrazing
land nearby.

Cattle svmbaolize wealth in the Sahel. The
nomads do not want to limit their herds. Be-
sitles, more cattle means more might survive
the next drought.

Twelve thousand emaciated caitle drink
from the lake at Qursi in the dry season.
They must then walk as far as twenty miles
across fiery sands lo reach grazing land.
Twenty vears ago these sands were fixed by
vegetation. Now they are moving upon
Oursi village, blowing into the houszes,

The problem, sayvs Chief Issoufi Ali-
monzo, is that the weather has changed in
the past fifty yvears. He says the herders do
not think 12,000 cattle are too many.

“There were once ¢lephants and giraffes
and lions here," he sayvs. “The father of my
father saw them. When his forefathers came
to thiz place 300 vears ago, thére were so
many trees vou couldn't see the lake ™

People in the Sahel live under a stress that
is hard to imagine. The heat is debilitating,
disease chrontc. Survival means today.

At a Tuareg camp nearby, Saidou, the
chief, receives me in his thatched, domed
hut. He, too, talks of how the wildlife has
disappeared, and how his people, once the
fierce, roaming masters of the desert, have
had to begin cultivating millet, The Tuareg
never used to cultivate anything.

As I look at Saidou’s stoic face, mv ques-
tions about life here on the desert’s fringe
seem frivolous. Saidou lost hisentire herd in

The Desert: An Age-old Challenge Grows

the last drought. His people’s millet is al-
ready gone; just halfway through the dry
season. Two weeks ago his 13-month-old
daughter died of meningitis, What s life like
here? The deep creases and swollen red eves
speak of a pain that persists, like aninfection
for which there is no cure.

The problems of the Sahel seem over-
whelming. 5o much land hasbeen ruined, so
many trees felled. There are so many hungry
mouths. Yet try to close a well 5o the range
can restand the herders threaten to kill you.
And who can blame them?

HEN there is Israel. While deserts

spread elsewhere; the Israelis, with in-

dustry and financial help from Jews all

over the world, have been replanting
forests and turning their Negev Desertintoa
land of milk and honey. Itisamazing whata
farmer in lsrael can get out of an acre of des-
ert and water from the freshwater Sea of
(ralilee. Roses for Amsterdam’s flow'er mar-
ket, Dranges, apricots, and avocados, bush-
els of winter vegetables for Europe. Such
luxury cash crops pay for the expensive
greenhouses, the trickle-irrigation pipes,
and the thousands of acres of plastic mulch
that are reclaiming the Negev,

“Israel’s agriculture produces about 80
percent of the food we consume and forms a
good part of our export,” savs Dr. Joel
Schechter of the Ben-Gurion University of
the Negev. “That’s preétty good for a desert
country with very few water resources.”

When Israel was established in 1948,
14,000 people lived in the Negev, which is
geographically an extension of the Sinai,
The Israelis were claiming one of the world's
most desertified pieces of land.

During classical times all Palestine, in-
cluding the Negev, was relatively lush,
supporting as many as three million people.
From 200 B.C. to A.D. 200 the Nabatacan
civilization terraced the hillsides of the Neg-
ev with canals to collect and store flood run-
offs. They thereby produced bountiful har-
vesis on only three to four inches of rain a
vear, But as ancient technologies were de-
stroyved, Bedouin life became the only way
to survive in the Negev, By the 1800's Pales-
tine's population had fallen to 300,000,

The Negev is a mountainous, rocky des-
ert, the kind (Continued on page 6146)
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North America

Four major deserts throad the
continant. Snowmalt waters tha
high. cool Great Basin betwesn the
Rockigs-and Sierra Nevada, In
the Far West, the Mojave geta
most of s pivin in wintas, In the
Southwent. summer storms
maisten the Chihuabhuan.
Sandwiched by the latter two, the
Sonoran shares both summer

and winter reintall.

« wouth America A

Chne town in Chile’s Atacama, the
werld's drignt desart, hay naver
recordsd rain, A palr of
deanris lace Argentina: the
Patagonian in the south and the
mimeral-rich Mante farther nocth,
irrigated farmlands dot the narrow
_ coastal Paruvian Desert,
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Africa
Ficture a desart naarly
Ehe sire of the antire Unitod
States —the Sahara. the world's
largast —and & coptinent with
1tll] more deserts, The Samall~-Chalbi
burme the Horn of Africa. Cold
ocaan currents rob s seuthweast
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April incites a riot of California poppies,
owl's ¢lover, and gold fields in the Mojave
Desert’s Antelope Valley (left). The spec-
tacle vanishes as suddenly as it appéars,
for such plants must complete their Life
cveles before the onset of summer

The desert's artwork often takes a more
malevolent stvle. In Egvpt, formlonds are
imvaded by dunes of a type called barchan
(upper rightl. These crescent-shaped
dunes form when a [imited amowurnt of sand
5 blown into an tmpediment Hie o bush
and pathers behind it. As the dune grows,
sand grains arg swept around s edges,
ciusing horns thot potnt downwingd, A bar-
churn dune smothers a rood bl in 19463,
forcing planners to construct a detour thot
will also be short-lived (right)

Knifing along Egvptian sand, self dunes
fabowe) are named for the Arabic word for
sworrd. Scientizts believe they are catisesd

by winds blowing from a prevailing direc
tion, bt with frequentshifrts of as mach as
45 degrees right and left




Last shreds of green disappear
froma thorn tree as g herdsman [ow-
ers (ts branches to feed s goatsin
Upper Volto (abowe). In the same
country an overgruzed moonscape
lies to the left of o ronch's protective
fence (right). Most regions with too
few trees aiso hoave too manny cottle,
goats, and sheep, The destruction of
trees has reached epidemic propor-
tiors tn the other energy crisis; fire-
wood, Approxomately a third of the
world's people rely on f for heating
angd cooking. To find a day's ration is
often an all-day taosk (n Mauritanio
where a Doy hacks at scant shrub
bery (left). As vegetation vanishes,
the desert advances

Nuational Greagraphic, Noweimber [979
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Living hand-to-mouth

Whait little the earth offers must suffice for members of the Seda tribe, probing
a dry riverbed for potato-like roots of water lilies (right). Here in Upper Volia,
miorming rush hour crowds a communal well {fabowe). Such is evervday life in the
Sahel, a southern fringe of the Sahara stretching from Sudan to the Atlantic
where a drought from 1968 to 1973 killed as many as 250,000 people

612 Narfonal Geographic, November {979






Heeina in tdesperation

Refugee shantytown created by the lorig-
rerm eéffects of the Sahel drought sprawis
from the edge of the orderly streets of
wouakchott, Mauritania’s capitai (right)
O its outskirts a famidly abandons the des-
ert to follow the tide {above). Africa’s no-
mads, who once spread their flocks over a
broad area, are rapidly taking mot arotnd
settlements that their Hvestock, ne loneer
mobile, strips bare.

Before the drought, 65 percent of Mawuri-
tania’s population were nomads. In 1876
the percentage had shrunk by nearly holf
Nouakchott's current population of about
135,000 has tnereased 11-fold since ] 964
Adjusting to a now life-style in the capital,
a former nomad [earms how o farm o gar
dient plotina progrom funded by the Cana

dian Red Cross {left)

tri4 I"-llu'.l'!-lll'Flfll':_Il'll_.-_'l'.'.ilr-'.l:i'|'| MNeawvember 1979
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(Comtrnued from page 603 of wilderness
that seems made for a prophet to wander. In
the north the bleakness is broken frequently
by islands of green. These are the kibbutzim
and moshavim, Israeh communal settle-
ments. Israel is extending such settlements
wll the way to the Gulf of Agaha, intending
to populate the entire Negev with a million
people in the next twenty vears.

lsracl scientists have offered to share
theirdesert-conquering technology. Butata
1977 United Nations conference on deserti-
fication, the representatives from 56 Arab,
Third World, and Communist countries
witlked out on the Israeli presentation. The
Arabs bristle at the contention that the
Muslim invasion of Palestine triggered its
degeneration, They alzo decry lsrael’s desert
technology as a toal of Lionist expansion.

50 far most of this expansion has been
made possible by using good farming tech-
nicques and by recyeling nearly every drop of
rain Israel gets. The plastic mulches slow
evaporation. Israelis developed trickle irri-
gation, a system in which thin plastic pipes
with holes deliver to eiach plant in-a row of
crops the precise amount of water it needs.
By wetting only the root zone, trickle irrga-
tion saves enormous amounts of water.

“larael uses more plastic per head for agn-
culture than any other country,” boasts Dr.
Schechter. “Plastics are going to change the
desert. We'll have big plastic domes cover-
ing a couple of acres, held up by air pressure
and keeping an ideal climate indoors. The
only big problem will be cooling the domes
in the summer's heat. Mavbe we'll put solar
collectors on the domesand use them torun a
refrigeration ynit,”

Such greenhouses will need one-tenth the
area and one-twenticth the water an open-
field farmer needs to support his family,

To expand any fartherinto the Negev, the
Israelis must tap groundwater. However, as
in other deserts, that buried water is too
salty for normal agriculture. Never mind.
The Israelis are developing salt-tolerant
crops. Since cattle have a tough time in the
desert, Israeli researchers are trving to breed
a good-tasting camel. They have already
created a “goabex,” a cross between a goat
and the desert-adapted 1bex.

The lsraelis are certainly not the only
country taking kand back from the desert.

G616

Iran, for instance, has made great strides.
But then the Persians have traditionally
found ingenious ways of living with aridity.

From the air almost anywhere over Iran,
one sees long rows of holes about the diame-
ter of a manhole, These are the entrances to
ganats, or underground canals, that channel
groundwater from the highlands down to
arable farmlands, For centuries men have
crawled down such holes to excaviate, and
later to clean, these subterranean rivers.

No less striking are the country's ancient
air-conditioning systéms. The city of Yazd,
for instance, is dominated by houses with
tall towers. These wind catchers funnel the
prevailing breeze down to conl the houses.
Winter winds are used to freeze ice that lasts
all vear in underground chambers.

Yet in recent yvears, asinlense grazing and
wood gathering have created marching
dune fields across much of the country, the
de=ert has grown harder and harder to live
with. In 1967 the previous government be-
gan an experiment that the new regime has
found worth continuing.

The air is thick with petroleum mist and
the roar of machinery as we approach the
vast dune field at Karkheh in 1978, Four
bulldozers tug sleds up and down the steep
sand hills that stretch endlessly toward
Mesopotamia. Guns on the sleds shoot a
glistening black film of petroleum residue
across the dunes, The film dres to a gray
crust, or mulch, that holds in moisture and
keeps the sand from blowing (pages620-23).

On some dunes grass zeed had been
spreadd before mulching, but project director
Mehdi Mahdavi shows me fields, alive with
vellow flowers, where the natural vegeta-
tion has come back strongly on its own after
mulching, New forests have sprouted from
saplings planted in mulched sand, Fifty
motorcycle watchmen protect these new for-
ests and pastures from goats and sheep,

Now people have bégun returning to
these desérted lands and are planting fields
of lettuce, eggplant,’and tomatoes. *Hell has
become paradise,” said one villager.

To the north of Iran the Soviet Union is
also reclaiming enormous desert tracts in
central Asia. The Russians are building the
costly 730-mile-long Kara Kum Canal and
are even planning to divert whole rivers to
irrigate virgin land.

National Geographic, November 1979



Chinese geographers report that centuries
of overgrazing have turned much of China
into a land “where the sand pushes man
around. Consegquently, communes across
the fringes of China's great Takla Makan
and Gobi desert regions have been zealously
shoveling away dunes and planting grasses
and trees,

To the south the ||rul:- of India, the F-‘.illi.'l.-
sthan Canal, isslowly being dug through the
Great Indian Desert. Some sav the canal will
turn the desert into the granary of India.
More realistically, others say it will simply
forestall famine for a while

T IS5 4:30 in the morning in Bikaner.
India, and for the third time | am-awak-
ened by my poundimng blood vesselsand a
mild panic. The temperature reached

48°C (118°F) westerday afternoon. My
watch crvstal steamed up. In the shade my
pen and camera grew too bot for me to hold
comfortably. Now even the bedsprings radi-
ate the dav's heat back into me. My bods
cannot dispel this warmth, so once more 1
stand under a shower until my pulse finally
slows down, then return to bed dripping
wet, but coal

A few hours later my journey with scien-
tistz from India's Central Anod Zone Ke
search Institute (CAZRI continues. At
midday we stop at dust-blown Nokhra,
where there will be a pond for three months
from August on. Butitis June, still tooearly
for the monsoon, and the only water comes
from wells. Sheep and goats crowd around
the troughs while came!s and oxen haul up
water in goatskin bags. Bright-turbaned
herdsmen empty the bags into the trough
Anuproar of bleating breaks out as the ani-
mals fight for a place to drink. [ understand
exactly how they feel.

Herdsman Moda Ram senses my prob-
lemn. He motions for me to kneel at the well
Then he slowly pours a bag of water over
me, drenching my throbbing head

Whater drawing i3 a sacred morning and
evening ritual here 1n Rajasthan. Wells are
often shrines. The previous afternoon in
Dhani | had o remove my shoes to stand al
the well for the evening draw. Before anv
villager could take witer, a boy poured
satme from a silver cup over a small temple
near the well (Carptintied on page 24

The Deseri: An A ge-ald Challenpe Grow s

Desert weed, (f farmed, could shorten pas
lines, [Dr. Melvin Calvin (top) studies a
common California shrub called a gopher
plant, Euphorbia lathyris. The lorex it
vields (above) con be refined into crude ofl
and gasaling. Dr, Calvin, who won a Nobel
prize for his photosynthesis research, esti-
muates the production cost ar $30 a barrel,
id _I'!r.l-['r.' I'hI.'J.." "-l.'_"i_'f]'.l:!n.'r r!-!'IH-L'.L'.I,'TIE;IIr:['Ifll.-'r_!
uritil recemtiy
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Mian fights back...

Symbols of hope: Australia’s
arid ourhack greens with the
brush of land reclomotion. If
cattle and sheep denude on
ared, sandy topsotl can blow or
wiash away to expose a layer of
clay, creating a “scald.” Seeds
truvel gcross the hord surface
with little chance of taking root.
In New South Wales one coun-
termmeasture (nvolved bullding
circular banks to trap seeds and
witter in ponds (focing page).
In the same area (right) and
near Alice Springs (below) pat-
terned furrows left by special-
ized tilling techniglics give
vegetation a foothold, In 1577
half ¢ million cattle were grazs-
trig thas orea. an alf-time hilgh—
and a potentia! disaster when
the next drought hits,

Gl1R8 National Geographic, November (979
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(Continued from page 617)  The thirstof
the deities must be slaked so that the water
will continue.

The Great Indian Desert has been called
the “overcrowded desert,” and nowhere do
so many people subsist on such inhospitable
lund, relving on-an unreliable monsoon.
Histoncally, the rnigors of the desert made
this India’s highest mortality region. In
recent vears the death rate has dropped
sharply, but the high-fertility customs
persist and the pressure on Rajacthan's
marginal resources mounts.

MNear Bikaner nbout 80 percent of the
sand dunes are now cultivated, and there
areever more animals. For the past six vears
there have been good monsoons, and the
desert should be relatively lush. Yet the
sands still shift, and often the only plants
that thrive are those that animals find un-
palatable or toxic. CAZRI 1s tryving to check
these problems by planting shelterbelts of
trees and forage grasses and by demonstrat-
ing gpood agricultural technigues, but the
people are deafened by immediate needs,

Alsa, the Indian resistance to killing ani-
mals, even rodents, has created a unigue
menace—the Indian desert gerhil

Gerbils have been increasing even faster
than people in Rajasthan. The mud fences
men build to keep goats from their fields
become perfect rodent hotels, and the seed
that farmers spread is breakfast in bed. In
the rangelands, which now average 200
rodents per hectare, six gerbils will eat as
much grass in one day asa sheep.

In o field scourged with gerbil burrows, |
watch scores of rodents flick sand from their
holes. “They constantly excavate to ¢xpose
maoist soil. T hat cools their burrows and re-
duces their water needs.” says CAZRI ro-
dent specialist Dr. Ishwar Prakash, That
habit can expose more than 100,000 kilo-
grams (the weight of a hundred Volkswag-
ens) of soll per square kilometer each day,
Most of this sand ends up in new dunes,

NOTHER EIND OF RODENT, the
Furopean rabbit, drew me south
across the Equator to Austraha’s dry
outback. Ever since an English settler
imported rabhits in 1859, these grass nib-
blers have been desert makers to rival the
goat elsewhere, Within three vears one pair

fha4a

of breeding rabbite theoretically can become
13,7 18,000, And 50 for decades Australians
have fumigated and ripped open rabbit wir-
rens and even introduced rabbit diseases.
Many men make a living shooting and trap-
ping rabbits for export. Still, when breeding
conditions are right on aryd rangelands, ralb-
bits by themselves can easily exceed the safe
stocking rate for cattle,

Al Erldunda, a large cattle station south
of Alice Springs, owner Sid Stanes takes me
through heavily infested land pockmarked
by burrows. “Oh-h-h, the bastards,” he
grumbles frequently. “A couple of vears ago
this was all grass. Now it's as bare &5 o
babyv's bottorn. There's been lots of rain
recently. but it brings the sprouts up just
enough for the rabbitiste eat. There's rabbits
now from here for another seventy miles
west. It's got bevond a joke. I'm wondering
whether this land i1s ever going to recover.”

Although particularky hostile and water-
less regions of the Australian outhack have
been given names such as the Simpson, Gib-
son, or Great Sandy Deserts, most of the
continent is in reality a désert. The Austra-
lian desert is old, its soils so ancient that they
have lost most of their fertility. It 1=, howev-
er, remarkably well vegetated, with deep-
rooted trees and grasses adapted to cycles of
long droughts followed by downpours,

Until 200 vears ago the only humiins in the
Australian desert were the nomadic Abori-
gines. Then Europeans began moving into
the outhack, hoping that rain would follow
the plow and the hoof. From the 1850's on
there were good rains, and few people no-
ticed how seriously cattle and sheep were
ravaging the land. The 1890°s brought
drought and rabbits almaost simultaneously,
and the sheep population of western New
south Wales plummeted from 13,6 million
to 3.6 million. Never again would Austra-
lia's dry lands support so many mouths.

Today scientists and graners argue
whether the outback continues to desertify.
“T'ye seen it 20 bad vou couldn't feed a rabhit
on fifty square miles,” savs one rancher.
“But after rain it always comes back "

The scientists point out that the land wsu-
ally comes back in less desirable species.

“I've. just returned from the Gascovne
River area. It was once productive country.
Now there izn't an animal to be seen,” siys

National Geograplic, November 1979



range specialist Andrew Mitchell in Perth,
“They've all died. They ate out the peren-
nials. When drought came and the annuals
didn’t sprout, nothing was left to ¢at.”

When beef prices and weather have been
good in Australin, marginal lands have
historically been overstocked, When condi-
tions are bad, lands are abandoned or over-
grazed for short periods of time just to
forestall bankruptcy.

Australin—where vou can drive all dav
without seeing another person, and where
rancher Mac Clark tells me he has two
neighbors, “one 53 miles to one side and one
47 miles the other way —is a striking con-
trast to India or the Sahel. In those places
desertification means starvation. But as
Australian geographer Dr. Jack Mabbutt
puts it “Dezertification here 15 when 24 man
walks off his land because he can't pay his
bills, because he can’t keep up the Austra-
lian standard of living."”

AR ACROSS the Pacific in Chile, the

world’s driest desert rises abruptly from

thi sen. This is the spectacular Ataca-

miy, famous for its camanchaca, or
thick fog, that rolls in over the coastal moun-
tains, swaddhng and nourishing sparse
colomies of cacti before dissipating on the
sterile pampa,

Frequently on the coast the camanchaca
mikes a thunderstorm =seem imminent.
Nevertheless, the Atucama is almost utterly
aridd. Air moving inland over the upwelling
col coastal waters holds only a lhimited
amount of moisture. Its relative humidity is
drastically lowered overland by subsidence.
Together, these two factors prevent forma-
tonof rain clouds. “Everv lew vearswe geta
mist—but the drops are very small,” savs
one resident. Many roofs in the Atacami
coastal towns have holes. People in lguigue
recall the “llood” of 22 years ago, when it
rained all day and houses were wet inside.

Un the still dner Atacama pampa there
are places where rain has néver been record-
ed. However, every ten vears orso storms in
the Andes send fash floods. called avenidas
de agua, racing in sheets across the pampas.

Despite its aridity the Atncama supports
some agriculture. Here and there rivers of
Andean runoff have cut deep canvons,
cidled guebradas. The pre-Hispanic people

The Desert: An Age-old Challenge Grows

began irrigating these quebradas, which to-
tlay from the air look like thin green snakes
Iving across the desert. There are also the
tiny oases of Pica, which produces superb
fruit on spring water, and Matilla, which
the Spaniards once prized for its wines.

somehow, too, a unigue tree called the
tamarnuge manages to survive the ten-vear
droughts between the avenidas de agua. Itis
startling to drive for males across the hard-
baked, cracked, gray pampa and suddenly
find a forest of these tamarugos. Early Span-
ish maps actually show some regions of the
Atwcama as densely jungled. Since tamaru-
pos muke good firewood, most of the jungles
disappeared long ago. Today, because ta-
marueo leaves and fruit also make good fod-
der, Chilean scientists are trving to estahlish
tamarugo plantations and foster a livestock
industry m the desert,

Once there were Indian desert cultures
and considerably more agriculture in the
narrow Atacama. The indigenous people
had technologies and social organizations
that lét them survive in the desert. The
spaniards broke that organization.

“The arrival of Europeans was the begin-
ning of desertification in Chile,” explains
Dr. Sergio Lailhacar, “They brought goats
and sheep. Then, to fuel their mining oper-
ations, thev stripped the land of trees.”

With Dr. Lailhacar, I tour north-central
Chile. Itis not part of the Atacama proper—
yet. Here, some 400 years ago, the Spanizh
crown doled out lands to its colonial officers,
Centuries of inheritance have reduced miany
of these once large ¢states Lo communities of
micro-farms called comunidades. Each gen-
eration of the comuneros who farm them has
had to get more from less and less land, Le-
gions of invading cactl now cluster on the
degriaded hillsides. There 15 a saving;
“Wherever a comunero puts his foot, the
grassdoesn't grow any more.™

Even in southern Chile, where there is
ample rain, the land is dezertifying. The rain
actunlly makes the mountainous terrain
more vulnerable because it washes away
topsoil more quickly. More than a hundred
vears ago wheat was planted on these erod-
ible mountainsides for export to feed the gold
rush in California. The damage continues as
the people clear forests to create grazing
land. The new pastures are quickly eaten
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Gures for salt cancer
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A pale malignancy spreads through an
adfulfu field (above left) strangling under
a bulldup of salt in Grand Valley, Colorg-
do. Diagnosis: brripation withour ode-
dissoivied
FALES
restricting crop vields, Scientists believe o

guate L.‘ruan::gr' hers allowed
miriergl =alits o tmyade ool IOnes

more ¢fficient rrigation plan for Grond
Valley will wastly reduce sall butldup
Todesait California’s Imperial Valley, a
syatem of perforaled pipes called tiling
fleft) has been installed beneath more

Fhe Desert: An Age-old Challenge Crows

than 400,000 acres. I he conduits flush sa
ine trrigation water info the Salton Sea

When the salt problem can't be licked,
perhaps it can be lived with. At Bodepa
oay Marine Laboratorigs (n California,
researcher Chale Kush compareés comimer
cial tomatoes to midgets grown  with
seawiter (above). The two were crosshred
to produce the variety growing beside him
which tolerates salty water. Not juicy
enough for the supermaorker, the hybrid is
rich in pulp and ideal for the canner,



Pests multiply misery by thicving scant
resources, In Upper Volla a herdsman’s
stich raises 4 horde of loCusts from Q tree
that might have fed [vestock (right)

Crrass-gobbling rabbits scourge Austro

liarn cattlemen like Sid Stanes (below], his
rifle a poor defense against thetr prolifera

tion. Says Stanes of the Englishman who
imported the vermin in 185359; "He should
have been drown and guartered, ™

out, and their snils run off with the rain.

“Technically, these lands could be re-
stored in twenty vears, a hundred &t most,
by replanting,” sayvs Dr. Latlhacar. "But to
do that, most of the peaple have to go.”

Not surprisingly,-as evervwhere in Chile
the land deteriorates, poverty has increased,
and people have fled to form the slums that
ring Santiago. The problem is not
Chile's alone. Cattle have devastated much
of Argentina's drv lands, and Brazil's arid
northeast is also under severe stress

MNor is the United States immune to the
ravages of desertification. In terms of dod-
irs lost or threatened, our problem may be
the world's greatest

In Arizona the water table is dropping

oA

il

sharply as water is pumped from aguifers to
supply greatly expanded agniculture and a
massive mnfiux of new residents, "Anzonians

are consuming their children's water,”
WHITS One scientist

As a legacy of the cowbovs and the sheep
men, three-guarters of our rangelands are
eroded or overrun with invader plants such
as creosole bush, mesqguite, and tumble-
weitd. Although most of our ranges are now
stabilized, wild horses and burros, which
werd protected |.;_'. Congressin 1971, pre eal-
ing out large areas. Herbicides,
wells, and management could restore the
range, but there is little monev available,

All across the arid West, injudiciously ir-

rigated land has turned too salty or alkaline

[ences,

Natfonal Creagraphic, Nevembver [979
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to farm. Even the lush lettuce helds of the
Impenal Valley are in long-term trouble
from salt buildup. Already some fields have
bheernabandoned. Many more wauld be dead
without the massive imstallation of under-
pround These perfarated plasti
pipes carry irngation water containing dis-
solved salts to the salton »ea bhetore it can
seep back up to the root zone of crops.
“asaltisacanceronthe land,” savs agricul-

tural agent Keith Mavberry. " Evervbady's
got it here, and most farmers don't realize
how badly, 1think ourtechnology will let us
J-'.1'L'!- one step ahead of it
next 25 to 30 vears, After that? Well, I've go
A lot af faith in ourscientists. "

Thé most serious difficulty we face i our

-at least for thi
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dry lands is wind erosion, “We are watching
our fertility blow away, " says desertification
expert Dr. Harold Diregne of Texas Tech in
Lubbock, reputedly the dustiest citv in the
countrv. “In the southern CGereat Plains alone
wi lose in sail productivity the equivalent of
sixtv million bushels of wheat a vear.”

N EVERYDAY SANDSTORM is
brewing near Big Spring, Texas. It is
April and, as the wind builds, brown
dust streams across endless bare fur-
rowed fields, obscuring the windmills and
pumping jacks, piling up against fences and
Almost every inch
of land here seems cultivated. and almaost
every inch of (Continmued on page a35)

ahandaoned farmhouses

. |
2



Photographs of desert creatures
on the next four pages

by BRUCE DALE

Chutwitting the elements, creatures with
specialized anatomy and behawvior thriw
where man must struggle to survie
Living storage tanks, honey ants {right)
blilge with nectar from plants and secre
rlons from other (ngécts to sustaind colony
t. The swollen worker dnts

i d 1 o
called repietes, have been fed by other

i
Ficrks
AL

I.EI-.I. I.Ila. '..I.I-\.'l.
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the roof of the nest, regurgitating when
slgTuled

YOCTLImIal crawler, a scorpion (fop) re-
mains well comoufloped under a flash-
light's beam, but fluoresces in ultraviolet

[ight (abowe), o reaction that remaimns o

MY SIETY (O SCIETTILLALS



EQUIpped 10 Survive...
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...Wiltlife megts the chiallenge

Burial means Tife during most of the vear
fora South American toad (left), here seen
i a loboratory af Colifornia Stote Liniwer-
sity at Fullerton, In fall, winter, and spring
it [{es dormant, nestled in a shollow burrow
in-Argenting’s dey Chaco region. There the
toad develops a cocoen of dead skin to retain
fluids that would otherwise be lost to dry
soil. Cued by summer rains, the toad sheds
its profective coat (below) and emerges to
breed and feed in temporary ponds.

rwo L TR R s L EiE FdTRESH|IR LIARTRRIE

Signature of o sidewinder (s penned by an
S-shaped motion that permits the rattler’s
deftmovemant on lovse sand (right). Tracks
are laid as the snake grips the ground at two
arthree constantly changing points along i1s
belly. Here the snake’s heod and most of its
bod v glide abowve the sand as the toil simms off
a completed trock,

Adtive gt might or dawn, sidewinders
avoid the midday furnece lethal to such
cold-blooded armals,

Fhe Desert: An Age-old Chillenge Cirows GAA
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Plastic revolution engineers a harvest of
peppers at kibbutz En Gedi in Israel’s Negev
Desert (left); water condenses on greenholse.
walls to be recycled. Such experimental tech-
nology helps the desert nation produce more
than three-guarters of the food it consumes
and export lucrative winter vegetables to Eu-
rope. Dr. Elliot Birmbaum (top) studies an-
other promising desert crop, the jojoba plant.
It yields a superlubricant that could replace
sparm-whale oil and thus help save an endan-
gered species. Jojoba beans grown in Arizona
fabove) signal the plant’s increasing cultiva-
tion fn the United States.
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A living accordion, the towering saguaro cactus (below) swetls up to store
witter ard then contracts slowlvas supply wanes. To conserve water further, the
plant’s pores remuain cloted by day and open ab night 1o absorh life-piving
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(Continued from page 626 11 1= 1N cotton
Cotton prices are good, and a lot of sandy
land that normally would not be considered
for farming has been plowed up

I head out in a pickup with a voung farm-
¢r, Larry Don Shaw, to inspect equipment
that an earlier sandstorm has buried.

“When 1 was a sentor in high school, we
had 0 many storms 1 had 1o repaint my car
It pot =andblasted,” sayvs Shaw, “"Hy all
rights we should be blown away, but the
machinerv we've gol now lets us keep ahead
of the weather. ™

We stop to dig out some of this machin-
erv—hig claws designed to turn over the
earth and bnng clods of fine-textured dirt Lo
the surface., The clods bake hard and resist
the blowing wind. This kind of technology
makes drought less dramatic than during
the dust-bowl davs. Nol evervone uses such
cquipment to combat wind erosion, howev-
er, and éven those who do can lose a lot of
soil in bad vears. Recently in Games Coln-
tv. for instance; a farmer plowing itwo feet
deep struck a pipeline that had been iaid
four feet deep. Incredibly, dust from west
Texas has been found in the middle of the
Atlantic Ocean.

T'he farmers do not think the problem 1=
urgent. “This is west Texas,” save Ruby
Allred of Ackerly. "It's alwavs been this
wav.”" Most now use more fertilizer; howev.-
er, to keep up productivity

“It's like losing vour haie.” explains local

1.3

wind-erosion expert Bill Fryvrear. “You
don't notice the first few hairs. Then vou
denv it. The best farmers on the best land
may not see much difference in even twenty
vears, but they sure will in sixty or seventy,
Right now technology is just keeping pace.”

Ihuring a sandstorm west Texas seems as
much & desert as the Sahara, but it is not a
true desert because it averages more than
ten tnches of riin o venr. Our deserts propeér
streteh from Washington through Utah and
spouth into Meéxico., Twenty-five percent of
Califormia is desert

T IS5 AWEEKEND NIGHT at the (h
My God Hot Springs, some three hours
east of Los Angeles. Sleep s impossible
Al night long moanlight bathers drop in

for & skinny-dip and a few beers. Dirt bikes
race across the dark hills, their motors whin-
mg like oversiz¢ mosoguitoes. A radio blnres
a sang bv a group called America: "In the
desert vou can remember vour name, cause
there ain't no one for to @ve vou no pam, ™

In this desert, at least, there are & lot of

people, and they can be a big pain

The desert has become a sindbox for the

13 million people of urban southern Cali-
fornia. On weekends it seems as if all 13
million own off-road vehicles, or ORV's
Begides upsetting those who like to relax
quietly in the desert, OR\V's in mass do sig-
nificant ecological damage. Mot surprising-
lv. the desert has become an environmental

Vartiondal Geographic, November (976



carbon dioxide; the intoke (ncreases as the saguare reduces {ts temperature
Chne cooling method, the radiation of heat into the night sky, is revealed by an
enthanced infrared photograph (below). Blue marks coolest areas, red warmest,

combat zone, and Congress has told the Bu-
reau of Land Management tocome upwitha
desert land-use plan by late 1930, Alread:
some sensitive regions have been closed and
17 desert rangers have been deploved to en-
courage users o respect the desert.

The ORV enthusiasts despise these con-
trols. Many have invesied thousands of dol-
lars in their vehicles. Dune-buggy racing in
particular is promoted as a high-machismo
sport, and on a Saturday afternoon at the
base of Competition Hill in the Imperial
Sand Dunes scores of sportsmen rev and
cruiseé their exquisitely upholstered sleek
chrome machines, waiting fora challenge to
race up the steep dune, Countless jeeps, dirt
bikes, and pickups careen across the less
prestigious dunes. Everywhere joviul kids
on three-wheel motorbikes are jumping
dune crests and rearing up like mustangs on
their two hind wheels,

Down the road, cloaked in dust, 1s the
Glamis Store, which proprigtor Bill Boyvd
claimsis both the Dune Buggy Capital of the
World and California’s leading zeller of
Budweizer and Coors beer. The Impenal
Sand Dunes, he says, are the only major
sand hills that have not been closed or over-
regulated. *People have to play,” he savs.

“You gotta do something to get vour ag-
gression out,” adds Lloyd Elmsley of San
C:abriel. “It's a lot better to beat the dunes
than to beat yvour wife or Kids.”

Few ORYV eéenthusiasts believe they are

The Desert; An Ape-ofd Challenge Grows
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damaging the dunes. Indeed the winds do
cantinuglly érase the tracks they lay, More-
over, four-wheel-drive vehicles and motor-
hikes do more extensive damage in other
parts of the desert. Still, environmentalists
argue that despite their barren look dunes
support considerable lite, including bur-
rowing reptiles and insects that surface only
at ntght or 1n special seasons. A dune buggy
can easily kill or crippie these buried crea-
tures without the driver s knowing it

More specifically, the environmentalists
say the ORV's imperil seven species of
plants in the dunes and that therefore the
dunes should be closed

“Theyv're weeds!” responds a man at the
Glamis Store. "Who cares about endan-
gered weeds?”

“All hving things have nghts,” counters
desert zoologist Dr. Robert Stebbins, “It's
wrong to expect each organism to justify it-
self according to our perspectives. Even so,
where would we be in medicine without a
mold called penicillin? Who's to say what
the burrowing cockroach’s genes may do for
us someday? ORN s are helping turn parts of
the living deseért into true wastelands.”

A few vears ago a desert plant called jo-
joba was considered a weed. Then it was
discovered that jojobas produce a substance
very similar to sperm-whale oil, an expen-
sive and invaluable industrial lubricant
Jojobas may soon be farmed on a large scale
without irngation on desert tracts. S0 might

=
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Crreening of the dust bowl: Darrel Coble
(teft, at for right) was 3 yvears old when
Arthur Rothstemn miade this clossic photo-
graph of @ family fleetng o dust storm in
Cimarron County, Oklahoma, m April
1936. On the same land 42 years [ater,

Darrel and two sons walk billowing wheat
fields (abowve). Irrigotion water helped
make the difference, but some experts fear
that its underground source, the Ogaliala
auiifer, s rapidly being depleted through-
out the Great Plains. Texas author Walter
Prescott Webb's warning still echoes: "The
desert 15 the puest that came o dinner
REEr Lo g0 away.”

The Desert: An Ape-old Challenge Grows

the desert-adapted, rubber-bearing guavule
plant. And Dr. Melvin Calvin believes that
a common California dry weed called the
gopher plant, or Euphorbia lathrvis, can
brighten our energy outlook

AL hiz garden in Berkelev, Dr. Calvin
pulls off one of the spindly plant’s leaves, A
milky latex rons out from the wound. This
latex can be refined into e rude otl, gnd bence
gasoline. Currently it would cost about 5304
barrel to produce oll from euphorbias, but
Dr, Calvin insisis that improved technology
will bring that cost down considerably

“Une hundred thousand acres of desert
right now will produce a million barrels of
oil," Dr. Calvin calculates. “One Arizona
could produce a tenth of the crude oil Amer-
ICA NOW CONsSumes.

Like so many scientists, Dr. Calvin iz a
technological optimist. He shows me an art:-
ficial kidney and savs the same tvpe of mem-
branes it uses to filter impurities from
human blood could be used to remove salt
from seawater, which could then be used 1o
reciaim desert lands

TS A LONG WAY {from a laboratory at
Berkeley, or even the Imperial Valley, to
the great dunesof Egvpt and the battered
landzof arid Africa and India. Inthetime

it took meto travel that distance, some rain
finally fell on Mauritania. Neigchboring Ni-
ger had grass all the way to the Algerian
barder. Yet even with bumper moisture the
land wnll not bhe able to meet the needs of the
peaple who now live an it

[t is easy to fantasize about plantations of
jojoba or euphorbia turning 4 profit in the
sahel, or plastics greening the sandsof Raja-
sthan. Great kidney machines may indeed
someday desalinate the Colorado River or
irrigate Saudi Arabin. But the lands that
need technology the most desperately will
find it the least available. The U.N. esti-
mates that it will take 40 vears and 20 bullion
dollars just to reclaim the land lost to deserts
1IN the past 25 vears. Who will provide that
money, even if protecting the soil is the most
rational investment on earth?

Two centuries ago the French philos-
opher Chateaubriand mused that the forests
came before civilization, the deserts after. It
15 Lhe challenge of the next century to prove
him wrong ]




Winged

\ictony of
ossamen
Aloatross

N JUNE 12, 1979, a 26-year-olo
California biologist named Bryvan
Allen made aviation history. As
part of a 22-man team led by
environmentalist and agronautical

engineer Dr. Paul B. MacCready, Allen flew
a bizarre vet superbly designed aircraft
dubbed Gossamer Albatross across the
English Channel The 75-pound airplane’s
entgine: Allen’s. own two legs
The achievement earned MocCready's
ream world acclaim and a prize of £100.000
fabout 5220.000), offered by British
industrialist Henry Kremer for the firsi
marn-powered flight across the Channel.*
I'wo vears previously a MacCready team
hiad carried off o Kremer prize of £50,000
for maling a sustained man-powered flight
g {1
feat reported in the January 1978 NATIONAL
(:EOGRAPHTIC. Pilot Allen’s account of his
T

gvan more gdramatic Channe 1_'r.-|r.-1£r1;5:

appears on the following pages

AL right, téam members roview weathe
data before the predown takeoff near
Folkestone on Gngland s southeast coast
The goal: F Cap Gris Nez, 22.5
mile

"Crrasamer Chifvisey: The Triumeph of Human
Powered Flight, by Dy, Morton Grosser, will be
pablished next vear by Houghton Mafflin Co
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By BRYAN ALLEN

WILL NEVER MAKE IT NOW. At

takeaoff 00 minutes ago, 1 felt confident.

As Gossamer Albatross lifted from the

makeshift runway, I sensed that this was
the day we had worked toward for a vear
antl a half.

The start was smooth, with only a single
small mishap—a broken wheel on the initial
attempt, which we managed to replace fora
second takeoff. Finally, at 4:531 2. m. Green-
wich time. the plane handlers released their
hold and I pedaled down the short board
runway laid put on a concrete ramp near the
water's edge. Within moments | reached lift-
off cpeed of ten miles an hour, and Albatross
was airborne, . . .

#52 BM. For the first time T am flving
aver water and feel a sense of elation. As 1
survey the breakers several feet below me, 1t
i= gsif | have emerged from a world of black-
and-white dreams into full-color reality.

What audacity, I think, to challenge the
elementsinsuch a machine, vet it is designed
especially for this flight. Above me the huge
transparent wing extends 94 feet, slightly
more than the wingspan of a DC-9. In front,
mounted on a lightweight pole, hangs the
stahilizer by which I can control my direc-
tion. Behind me is the 13-foot pusher pro-
peller, conmected by a reinforced plastic
chain to a bicvcle sprocket beneath my seat
in the cockpit.

Total weight of the machine, including
two-way radio, altimeter, airspeed mdica-
tor, and four pints of drinking water, is
roughly 75 pounds—plus, of course, my
own weight, 140 pounds, Morning dew on

the wings and fuselage adds perhaps two
pounds. To maintain cruising speed of 12 to
14 miles an hour, T must pedal constantly at
80 to 90 rpm and generdte about a third of a
horsepower.

For company I have a flotilla of fifteen
escort boats, including three inflatable Zo-
diaes filled with teammates, one stationed
asternand one oneither side, all with radios.
The radar-equipped cabin cruiser Lady Ei-
lew Elizabeth stavs 500 vards ahead of me
with Paul MacCready, the plane’s designer,
guiding me toward France.

E:m BM.  The first warning of trouble.
Wind and swells make for constant air tur-
bulence. Flyving at an altitude of eight or ten
feet, | must make frequent adjustments to
sty oncourse. As]begintosweat from exer-
tion, moistore forms on the transparent
cockpit walls, obscuring my view. Variable
head winds slow me down, and 1 sense that
I'm falling behind schedule.

ﬁ:‘iﬂ @M.  From the Zodiac on my right
Sam Durin, my flight manager, radios a
time check every ten minutes or so, The in-
tervals seem more like hours. The turbu-
lence continues, costing me precious time
and energy in maneuvering, and 1 cannot re-
iax for a second. Bending over to sip from
the water flask, I veer thirtv degrees off
course. | glance over my left shoulder; dis-
hearteningly, I can still =ee the cliffs of Do-
ver. I vow not to ook back again.

H:[Iﬁ M.  From the lead boat well out in
front of me Paul radios that head winds are
increazing. “There i another one and a
half. .. ." The radio crackles and 1 caich




only the last words: “. . . to reach France.”

One and a half what? Hours? How can |
do that? Never mind the head winds, just
pedal, I think to myself, hoping that the
message will seep down into my muscles.

Pedal and flv.

E‘EH BM.  It'snouse... Tl havetoditch.
or take a tow from one of the Zodiacs. The
turbulence is heavy, and 1 sometimes drop
to just a foot above the wave crests. My ra-
dio transmitter has failed, probably from a
dousing of sweat, but Sam sees that I'm near
¢xhaustion. | raise my right hand, the signal
for scrubbing the flight, and two Zodiacs
zoom close alongside. Bill Watson stands
ready with a fishing rod and grappling hook
1o engage a loop on Albatrosy's underside.
For Bill to hook up, I must gain altitude.
and with a burst of energy I climb to 15 feet.
I've gone too high for Bill to make contact,
But I've made a big discovery; Above ten
feet the turbulence is greatly reduced. In the
smoother air 1 think I can continue, I shout
at the crew below, “No tow vet, I'll trv it up
here for a while.” They look dubicus but
veer away and resume stations. Having
barely escaped ditching and having waved
away & tow, [ struggle to stay in the air.

H{ﬂ a.m. | have almost mished my water
now, far we had planned only a two-hour
flight. Dehvdration presents a seripus
threat. Dr. Joseph Mastropaolo, our exer-
cise physiologist, has warned that energy
output drops drastically with overheating
and the loss of body uids. Pedaling con-
stantly in my plastic greenhouse, I'm dehy-
drating as fast as a hiker 1n the Sahara at
high noon!

vk

Failure threatens just past the halfway
point. Skimming about five feet above the
English Channel, Gossamer Albatross
meets increasing ol twrbulence and drops
to a few inches above the waves [below).
Stnaling defeat, the author pedals fiird-
ously to lift the craft so that a créewman can
attach a fowline with a fishing rod
fabowve). Butat 15 feet the air issmoother,
Allpn realizes, 40 he pedals on, as a ferry

friom Folkhestone chums past, background
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My receiver still works, but the altimeter
batteries are dead, the airspeed indicator is
failing, and condensation continues to blur
the cockpit walls. 1 fly now totally by feel
and at the limit of my skall.

Edﬂ M.  One hour and 49 minutes since
takeoti. By now I should be about to touch
down at Cap Gris Nezin France. Something
looms in the distance, and for one wild mo-
ment 1 think: Land! But it's onlv a super-
tanker, making its ponderous way eastward
through the Channel.

Paul radios that he's altering my course.
Caostly but necessary, I think. Such a behe-
moth can leave a trail of turbulence in the
air, evenasfaras amile astern. The Channel
swelis alone gre bad enough.

Much later I learn that the British and
French coast guards have done a magnifi-
cent job of alerting Channel traffic to Gossa-
mer Albatross’s fhight path. Altogether 1
glimpse only three large vessels in one of the
world’s busiest shapping lanes

The swells pick up again, and the air-
spedd indicator has quit completely. | rely
an the escort boats to warn me of trouble.
“Onefoot! Crewman Taras Kiceniuk barks
over the radio. From somewhere I gatheran
extra burst of energy and increase the alti-
tude to five feet. Grimly I recall one of the
rules of the kremer prize: The plane’s alti-
tude must not exceed 30 meters. No problem
there, for sure.

E*Eg BM.  Atlast, word comes aver the ra-
dio from Sam: “We have France in sight—
four milestogo. . . ."

Four miles or four hundred. I'm fading
now and Know it. Gradually the head winds
have been building up, and word comes
through the receiver: Gossamer Albatross’s
airspeed is 12 miles an hour. the surface
speed only six. I'm battling a six-mile-an-
hour river of air,

I talk to my=elf and sense that my friends
below me are talking too; Don’t give up now,
vou can do it! As T waver between hope and
despair, the radio crackles again:

“Altitude six inches, six inches; get it up,
vou've got to get it up!”

Somehow Ido, then feel a stab of pain—a
growing cramp in my right leg. I shift power
as mmuich as possible to the left leg, and the

pain gradually cases; only to settle mn the
overworked left thigh. Long experience has
taught me that cramps don't go away with
exertion. I'm stuck with them now, along
with thirst and head winds.

?EH @M I can make out the French
coast, but it seems to come no closer. 1 am
wrong. “Gossamer Albatross,” Paul shouts
overthe radio, “vou have approximately one
mile to touchdown!”

Cmne mile. Less distance than 1 had flown
(rossamer Condor two vears before for the
original Kremer prize. Then, however,
there were no head winds or turbulence, no
thirst, no cramps.

someinstinct  (Continued on page 651)
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Ounce by ounce, Thus the 75-pound Alba-
tross wos trimmed. The designer, Dr. Paul
B. MacCready, checks polystyrene foam
arpund the fuselage of o bachup plane
(above). The I40-pound “enging” trained
on a bicycle and an ergometer (facing
page), which measures power output,
Muointaining .30 hp for two hours, the esti-
muated flight rime, Allen grabs a drink.

Albatross  (following pages! wings
toward France, convoyed by official ob-
servers, reporters, and design, constric-
tion, and logistics experts, including a
representative of the flight's sponsor, the
D Pont Company.
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(Continued from paged45)  warnsme, and
[ react just in time. Taras senses danger at
the same moment: "Albatross, vou're mush-
ing! Altitude six inches, and mushing.”

At an altitude of six inches I can't dive to
gain airspeed. Despite the cramps. Istruggle
back up to five feet. “Against all hope,™ I re-
peat to myself, “against all hope,”

W M. Sam makes a rare mistake,
comic in retrospect, but tyvpical of the strain
we are all under. As winds from the land
shift into the southeast, his Zodiac begins
leading me across the shallows, and he ra-
dios: “Albatross, fly straight into the sun."”

Despite myv pain and exhaustion 1 am
forced to smile. The legendary Greek aero-
naut, Icarus, with wings fashioned of hird
feathers and wax, flew too close to the sun
and fell into the sea when the wax melted.

“"Correction,” Sam announces hastily,
“fiv toward the sun."

TEH aM.  Four hundred vards to shore.
Briefly 1 survey the beach: A crowd has
gathered to welcome me below Cap Gris
Nez lighthouse. A small barrage balloon in-
dicates wind direction for a landing.

But 1 am not there vet. The head wind
claws at me, and I note a scattering of off-
shore rocks, a sure source of turbulence. 1
look for an alternate route but there is none.
OK, then, the rocks. But not too close.

One hundred vards now. Iam runningon
reserves I never knew [ had. Albafross sud-
denly vaws, away from the beach. I bear
down on the controls and wonder if wing or
stabilizer will snap from the strain. Hideous
thought, a hundred feet from the beach.

?ﬂ BM  Albarross answers the controls
beautifully, and suddenly 1 am flving in
cmooth air, banking into a light head wind
that runs parallel to the beach, Peaple cheer
and dash back and forth, trving to predict
my landing point.

Good enough, [ think at last: time toland.
I stop pedaling and am suddeniv furious: Af-
ter nearly three hours of desperate pedaling
to stay aloft, 1 naturally assume that when I
stop, Gossamer Albatross will instantly set-
tle to earth. Perversely it doesn't, but hovers
tor seconds in the air. Are they going to have
to pull me down?

Bryan Allen ﬁﬂ!
Gossamer 5
e o e Chrnl—
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phrﬁ crousing by Louis Blériat.
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Finally my craft, having plaved its little
Jjoke, deposits me gently on the sand.

IM-H dM.  1's over. Two hours, 49 min-
utes of flight, and a man-powered aircraft
has conquered the English Channel. The
distance: 22.5 miles, though later 1 learn
that head winds and course changes length-
ened the flight to the equivalent of about 335
miles through still air.

On the beach there is pandemonium.
Hands clutch at support wires, wing, every-
thing. Vainly 1 shout, “Turn it into the
wind."” I punch a hole through the taped-up
door of the cockpit, and hands reach in to
unstrap my feet from the pedals. Under
pressure from the wind and from scores of
hands, the wing finally snaps, folding witha
sigh 1 can only echao.

To my astonishment T am ahle to walk.
Within =econds T am hugging Sam, Blaine
Rawdon, Bill Watson, and other crew mem-
bers. It is no small feat, considering T am
holding a bouquet of flowers and an open
bottle of champagne. Surrounded by hordes
of cheering people, 1 feél a sense of bliss annd
the indescribable turmoil.

And at last there is Paul, beaming and
hobbling toward me on his cast, the result of
a jogging accident. One mant bear hug, and
we grin at each other. “Take the rest of the
day off!” he roars above the crowd

It seems like a good idea. ]
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Faces and fashions of two cenfuries meel
in the boardroom of the Bishop Estate
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ACH DAY the jumbo jets disgorge their
throngs of passengers at Hono-
lulu International Airport on Oahu
'hen a cunous phenomenon ocours
Instead of scattering to pleasure spols

all over the Hawanian Islands’ 6,450 squarre

miles—an arca triple that of Delaware—90)
peércent of those visitors will spend at least

pirt of their stav in a

Bl d-acre prati h of
drained swampland

called Wailkiki

&
Whv? Because, to
maost of the world
Waikiki 7z Hawail

A staggering 27,000
hotel rooms line 1its
streets, and whoet
winter hiis the main-
land, virtuathy all the
rooms are full. Three

and a half million

visilors came o Lhe

islands last  vedr, a “
=pending more than

two billion dollars

g = :
.I||.|.._:.:-.||l: Ol miost

[ hose visitors join the shopping crowds
on Kalakaua Avenue, edging past hand-
carried surfbogrds and walting lines in froni
of restaurants, bicyvcle-powered pedicabs
seekIng passengers, and unsteady tourists
on renled roller skates

Across Kalakaua is the beach of Waikiki,
much of it hidden bevond hotels and shops,
Overhead, palm fronds rustle. At mghi
propané-fucled torches add their flicker to
the multicolored glow of store windows,

I'hese are the memories many tourists
pring home: from Oahu. [ have them too
But even more, | savor recollections of livels
prowls through Honolulu and drives into
the green world beyvond the sKyvscrapers
Ot there, jagged mountains slope down
Lo gorgeous bavs., valleys are carpeied

F " 3
with sugarcane and pineapples. Villages as

By GORDON YOUNG
Photographs by ROBERT W. MADDEN
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Lafty reflections of the

billion-dollar tourist industry, hotels and

condominiuwms (above) rise between the
Ala Wa Canal and Walkiki Beach. In a
1960 phatograph showing the same swath
of real estate from a different angle (left)

the extinct volcano Diomond Heod. back-

grownd, had few rivals in prominence. The
shyscrapers sprang up during o butlding
i

| cortinued wnabated s

woam that hos
Hawali pained sfatehood in

than a third of Hawail's 900,000 residents
live in Honelulu, capital of the state and

its tourist center. Of 3.5 million visitors

Wiieh Wavy Oalin

every yvear, Cahu gets the lion's share

I'he Waikiki strip now has 27,000 hotel
}

rooms and more on the way. Though the
sayling 18 symbolic of the prosperity of
Honolulu, Oahu, and Howail as a whole,
cOMme £ee 1T as an omen of what will happen
in siill pristine areas’ of the Hawaiian
archipelago if development is not checked
ar strictly controlled. A big faetor will be
the actions of the Bishop Estate and 38
pther private laondowners, who together
own 45 percent of Hawaii's 4.1 million
aeres—A88 percent when government land

LS EXLL Lf*_'-..l.




interesting as their vowel-laden names pee
out along the road that almost carcles Oahu
If I were a Honolulu dwetler, I'd spend
mv weekends out there
."l."|.LE1_'. da. of course. You'relocky to find a

parking spol near sunsetl Beach on & >atur-
day when the surf is up. Cars line the road
for miles

Like the state's five ol
Cahu has a nickname: the Gathering Hlace
[t was sighted by Britain's Capt. [ames
Cookin 1778, but contrary winds prevented
his landing there: he sailed on to Waimea on
Kauai, where he hirst set foot on the archi-
pelago he named the >andwich Islands
wew England
with thetr dark wool suits aAnd plous ways

Hul thit was a century and a half ago.
Dahu has changed since then. Particularly
Wailkiki (preceding pages).

"More than hall the hotel rooms in the
state are jammed In theére,” an 1slander
prumbled. He talked of Watkiki's stll
booming construction, symbolized by sKel-
etal blue construction derncks that rear
abhove unfimished buildings. “Our state hird

| Lad g ![I.-I._:i'll' i‘;l.:lHll =

MIssinnNaries,

hien  came

the greal Hawailan crane.”
In spite ol the building bustie, Walkikl's

tourist population explosion 15 beginning
1O taper ofl Hideto Kono, director of the
state's Department of Planning and Eco-
nomic Development, assured me that the
hotel-building boom is ending. “The cetling

We may allow a

has almost been reached
few thousand additional hotel rooms,
Lhen tournsts will have to go elsewhere.”
Neighboring islands wil
Hawaii's anticipated 5 percent annual tour-
st growth, but state officials are evelng rural
Oahu too. T walked out of the office hearing
g v

wdI1L

ADs0rD mucn of

ume describing the state plan

1The gist of 1t 1s this: Rather than strew
tourist hotels all over Cxahu, a few resort
he chosen and tourism concen-
trated there—experience has shown thai
tourists gel restless at isolated [ hase
new resort areas should create jobs (Crahu's
unemplovment rate runs more than 7 per
CernL) .".I'.-|| FENeram: tncome [.|_I" :-::-._:1_] SLOTES

The state plan 18 not universally loved.
Driving around the 1sland, I passed hand
lettered signs telling of dissent. TO HELI
WITH THE STATE PLAN, read one. STATE
PLAN IN THE CAN, read another. Many Ha
wail farmers—and, for that matter, owners

of homes and condominiums

areas shoule

i bels

yview Lhe




lan with deep distrust. Don't turn my farm
mutler farmers

subdiviision, Lhan't
Honolulu's
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AT
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mile along the shores of Kahuku Point, will

311

siretcninge three an

12 built,” Dlave comyment-

when evervthing
el Yonly the hotels will need many o

ees. Most of the

||| N iL"

sCheduled to

will create
| |||'

dlll PTICES

be condominiums. and the

MY emporany oonstruchion [ohs
[l'.lllj_"_

z that
[ ]

LATW -INCOI
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vive on high-priced Oahu? Supermarkets
buy produce from bip mainland growers
vivg olten can ship it to Honolulu and sell at
lower prices than Dahu’s [armers must ask
crops in villpge
i wholesale
“Sometimes thev just bar-
Ler for things thev need, and there's a lot of

hanneg nmonyr Hawalians
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five. LDave <aid

narkets of

That’s why it's
hard on low-income residents who are dis-
placed from therr traditional communities
['hev need more

He was

150 o survive in the city.’
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Coutitsatraptoo. They can'l

iord to move to another comn MLy, away
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“These Hawaiians believe that the
overthrow in 1292 of our last monarch—
Queen Lilivokalani—was illegal, After she
was forced to abdicate and was put in pris-
on, the businessmen who organized that
move took more than 900,000 acresof crown
land, which ended up as government prop-
erty. The Hawailans want it back, plus
damages. Congress is studying their claim.”

She reflected. “Hawaiians are becoming
more obsessed with their Hawananness
these days, They are making progress—the
literacy rate is high, and many are moving
up in business—but there's the feeling that
the world is moving away from them."

Immigrants Brought Many Cultures

Mrs. Beamer, whose ancestors lived on
this island long before the arrival of Captain
Cook, believes that religious and social cus-
toms made it almost inevitable that Hawai-
1ans would fall behind in the economic
strugele,

“Remember,” she told me, “most imnpu-
grants—Japanese, Chinese, Filipino, Por-
tuguese, and others— came here from long-
established civilizations, each with its
strong religion, and they worked hard to get
ahead. On the other hand, Hawaiian society
was adrift, halfwav between its old gods and
the one the missionaries brought.”

About one percent of the islanders today
are pureblood Hawaiians, though any frac-
tion of Hawaiian ancestry is enough for offi-
cial recognition as a member of that race.
Seventeen percent of the islanders qualify, 1
asked Mrs., Beamer about her lineage; she
laughed.

“I'm three-cighths Hawaiian. But really,
I'm 'calico’™—like a lot of us on these islands.
Among my ancestors were an lrish sea cap-
tain, a Spanish sailor, and a Chinese cook.
All of them married Hawaiian women. My
full name is Martha Mary Ah Ung Kawaiola
Fernandez Beamer."™

She pointed out to me that the hunger for
landownership extends to Oahu's other eth-
nic groups as well. “Hawaii’s Land Reform
Act gives leaseholders the right to petition
the state to buv the land thev are renting.
The state can force private landowners to
s¢ll at a price determined by formula. But
the state's land prices usually are considered
too high by the petitioner and too low by the

b58

landowner. Extended litigation is delaying
many of the land transfers.”

Even Waikiki's posh hotels rest on crazy-
quilt patterns of landownership. An official
of the fine old Halekulani Hotel exprezsed
satisfaction at the hotel’s relatively simple
land-rent situation: “*We have only four dif-
ferent leases to pay on the land that we don’t
own outright.”

Considering the land tangle and all of
Honolulu's business affairs, it came as no
surprise to find that the island telephone
book has ten pages of attornevs. Many of
them are kept busy on the complex problems
of converting leasehold land into fee-simple
ownership, or are engaged in the tortuous
business of arranging new leases.

Waikiki's borders are well defined—by
anocean, a park, and two legs of a drainage
canal that fiftv-five vears ago turned swamp
into high-priced tourist acres now packed
with hotels. A different world lies on the oth-
er side of that canal,

{zive that other Honolulu a casual glance
and it resembles any number of mainland
cities, with busy traffic, quiet suburbs, and
towering downtown office butldings. But
there is a roval palace neéar the city center.
You can buy octopus tentacles in the local
supermarket and have yvour hamburger at
McDonald’s with a side order of Oriental
noodles zerved with chopsticks.

One of life's simple pleasures in this city is
to amble shirt-sleeved through Ala Moana
Park onawinter'sday. Jogeers will be out in
force; =0 will Hawaiian youths, each with a
transistor radio tuned to a rock station, and
a pretty wakine attuned to him.

One day I roamed through downtown
Honolulu, looking for a certain restaurant.
“(Go ewwa one block, turn makat at the traffic
light, go two blocks Diamond Head, and
vou'll find the (Continued on page 664

Born amid firg and water, Oahu (s the
offspring of two volcanoes that eroded
inte parallel mountoin ranges. Their steep
lava slopes are mostly unsuitable for de-
velopment, putting a premium on [ower
glevarions. A new state plan aims at
establishing policies for such lond uses as
conservation, recreation, and historical
preseriation.
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Vaulting like a dolphin over a spuming wave, a windsurfing board



puts sail and sailor horizontal on a seaward sprint off Diamond Head.
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when I read the first paragraph of the arti
cle, T learned that rohberdes had climbed
four 4 day, Most cities on the
mainiand should be that lucky, 1 thought

Alike Keller, criminal-justice reporter for
the Honoluly Advertizer, had wntten tha
news story, and he prinned at myv observa-
tion. "“We're not comparing ourselves to
ANV Ok

[0 thiree Lo

but just looking at our own prob-
bem, It's a way of reminding people here that
there @5 & protdem. ™

The cnme increase, he feels,
arrival of more people in Honeolulu each

reflects the
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viear. “vandualism is on the upswing too,” he

pointed out. “NMavbe it comes from the pop

ulation incrense—or it could be the result of

g growing contlict in life-styles. "

Lottt Harvest af " Gole

Another big problem is Hawailan mari
wana—"Kona gold. " It has frustrated local
police for more than a decade. In 1977 the
state conducted 1ts first Operation Green
Harvest—an aenal sweep overall the major
islands to spot marijuana patches. “They lo-
cated and destroved plenty of them,” Mike
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Big puxh for charity: In the annual Carele  founded the benefir for handicapped chil-

Kai Bed Race, tearms propel passenger- dren. the event atiracts endries spa risored i"l_‘.'
laden beds down Honolulu's Kalaghouwa Ave- firms such as the bank whose adverfising
nue (abowe). Named for the singer who logn decorates T-shirts (below)

A\ | ’
L\

National Geographic, November (979




said, “but not enough to put much of a dent
in the traffic.”

And growing pot is a lucrative business in
Hawaii. “If vou grow sugar,” Mike zaid,
“vou get about 15 cents a pound. Kona gold
brings $2,000 a pound.”

Puolitics, too, makes headlines in Honolu-
Iu. Hawai became a Umited States territory
in 1900, a state in 1959, For the first half of
this century, the Republican Party ruled.
Then came the "revolution of 1954." Backed
by the International Longshoremen’s and
Wiarehousemen's Union and many AJA's—
Americans of Japanese Ancestry—a Demo-
cratic regime began. Governor George R,
Artvoshi now heads Hawail's government.

Honolulu's mavor, Frank Fasi, like the
governor; isa Democrat, though party regu-
lars consider him something of a maverick.
For nearly a decade Mayvor Fasi and the gov-
ernor have conducted a running feud that
has enlivened the political scene,

Governor Arivoshi would like to hold
down the growth rate of Oahu's resident and
tourist populations, Mavor Fasi believes
growth s inevitable and wants to plan forit,
to lessen its impact. While both agree that
improved transportation is needed on the
tsland, they differ on how to achieve it. The
governor favorsa new highway, the mavor
wanis & mass-transit rail line,

Trade Winds Alwayvs Retum

There are days when the northeast trades
are stilled, and the kona (leeward) wind
blows. Back on the mainland the unsettled
breezes would hardly be noticed, but Qahu
residents are inclined to grumble about such
“terrible weather.”

Terrible? 1 left my home near Washing-
ton, ). C, , witha foot of snow on the ground
and subfreezing temperatures, Istepped out
of the plane at Honolulu into the balmy 70's.
“Bundle up a little bit tomorrow,” the TV
newscasier advised that evening. “1t will be
getting down into the 60's."

Such “cold"” davs are rare, for the vearly
average temperature range in Honolulu 1s
less than 14 degrees. Nevertheless, during
my stay the weather made front-page news
on the Big Island of Hawaii, at the southern
end of the archipelago. Torrential down-
pours there caused major damage and sent
Governor Arivoshi flving overto declare it a

Which Way Oahu?

disaster area. Meanwhile, only occasional
rains fell on Waikiki, not nearly enough to
dampen tourists’ spirits, “Pineapple juice,”
they called the rain, and went on strolling
khalakaua. After a week the northeast trades
came back, sweeping the skies clear again.

Just past Waikiki famous Diamond Head
looms—a towering reminder that thisisland
was born in volcanic fire and smoke. An-
other long-dead volcano rises from within
the city of Honolulu itself; residents know it
as Punchbowl,

Together, the craters of these two moun-
tains tell of another inferno—the day Japa-
nese warplanes bombed the United States
fleet at Pearl Harbor

Diamond Head's crater became a fort.
The gun emplacements carved through the
crater’s rim are empty now, visiteéd only by
hikers. The Punchbowl crater became the
National Memorial Cemetery of the Pacific.
Many of the gravestones on its vast green
lawn are dated December 7, 1941

Sunken Ship Stirs Memories

World War II: It was my generation’s
war, With hundreds of other tourisis—
many of them Japanese—I cruised through
Pearl Harbor, reliving that December 7 at-
tack. Slowly we steamed past the gleaming
white memorial to the U.S.5. Aricona (pages
664-5). Asour boat turned to leave, a crew-
man dropped his red Hawailan lel onto the
waters, in iribute. 1 watched 11 bob in our
wike and wondered what thoughts made
the grav-haired Japanese near me bury his
face in his hands,

Few scarsof war still mark the naval base
at Pearl Harbor. Its giant shipyvard ig the
largest emplover on the island, and a new
generation of ships—nuclear submarines—
was moored to the docks as I drove by with
my Navy escort.

Yes, my war was over. A contingent af
foreign warships was due to be welcomed
here in the week ahead. Among them would
be a Japanese destrover.

“The Japanese own practically every-
thing on Waikiki now," mainland friends
had tald me before my trip, A slight exagger-
ation, it turned out. Less than a third of
Waikiki's 27,000 hotel rooms are Japanese
owned, though many shopwindows bear
signs in that language.
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Honolulu sprawls beyond the Nuuanu Pall escarpment,



hamehameha ['s warriors pushed island defenders to their deaths in his 1795 conguest




Where were all the Japanese tourists?
Most of the “foreigners” | met at Walkiki
spoke my language. T hey were Canadians

“We got all geared up for the Japanese in
vasion, and it never really happened,” a
Waikiki shopkeeper told me. “The ones we
see are good customers; they load up on gifts
1o take home. But thisis a foreign country to
them, 1 hear thev're taking their vacations
on Gonam now, where they feel more com-
fortable.”

That. too, was a slight exapreration. The

number of Japanese tourists on the island is

G0

erowing. but at a =lower rate than that of

taurists comang from the U. 5. mainland

Road Circles the Island — Almost

There are four “sides” to (ahu, for the
1sland i1s roughly digdmond-shaped. Half the
population clusters on the southern side—
Honolulu and the hure Pearl Harbor ivaval
Base are there.

The eastern side of Oahu, known as the
windward Coast, faces Inlensive pressure
from real estate developers, forit is easily go-
cessible from downtown Honolulu. Three
November

National Geagraphi [
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roads already lead to that coast [rom Lhe That eight-mile gap 1s not an oversight

city, and a fourth 5 in the planning stage Frnvironmentalists and others who opposs
I'he modest road that winds alone the expanded tourism on Chahu also oppose the

Windward Coast swings left at Kahuku concept of an island-girdling highwa)

Ponnt and runs: along the North Shore. The Much of the mountainous interior 1= stat

navement ends fust short of Kaena Point watershed or militard land, off limits

anly four-wheel-dnyve vehicle: can cos o L -'_|.".':_'|-.||._ = Uinlyv a heaad =addle Ivine be
cight-mile gap between the North Shore tween the Rooliu and Waianae Ranges i1s
el and the one that runs along Oabu's level enough for sizable farms, butl devet-

foarth side, the Waianae Coast. To reach opments are¢ rare. The highway passing

that coast, a motorist must drive halfway through this level area is lined with fields of

back to Honolulu and resume his trip in a sugarcane and pineapples. 1 Nere are lewer
[ |

ClocEwise chirectio f those fields than there used to be, lor






The sea’s awesome power credales some of

Lhahm = North Sfore. A7 12 Wilve curis

WIpEs out amd the fury of a "hansat pipe-

e wadve e Surnset Beach ibelow)

MLUFTIRE WHLS COrmeErmiort (n EVTEEESTE i

centuries beéfore Capt. Jumes Coole saw o

[ahifian ° st el g0 srmoothiy

port hod nearly

I'|;|_..--|.|I'I|:.'..'_' _i-! COVLL R B

ir Laucasians, Bl

sparied greely Il'.' ll:.:l'l':_ .'-_i_-.l'!|l-._

HEgme I'I-"!_" WG L '.: ¥

| - & T . |
.II |:|-I| l-ll !I.- |.!.I| [r | Al EEL Y. JI_II_I-_:I

urfing 1£ widespread and a multimillion

9 g [ A i | [
Irl--lll..'u IMISTTHERS Iull"'iu "|.'|r|.'|:|' i II|.'r|"|'l||||:

ks i Le oa Ml [ T, s i . '
SN e AR gt Sunss |!d| goh—and diown

cocast gwiits whot may. e th

iHbnmate |.|'||.':I||":_|._'|. LI Iidrs

breabers ot




sUFARTI ave Ccul 1nlo
still 1t 18 clear,
iIzland. why the

L0

-

T pineapples and
share of the market

vround the

Clahu's
15 One dnves
shoreline areas are so0 coveled for housing
ind resorts. T he views are nothing short ol
magnificent, the roads are nearby, and the
land 12 level enoueh for bullding lots.

With Dave Kaney, |

Windward Coast on the road hugeing the

drove along the

VIEW

paused to

compaman cast a forlorm

Kanlan Ranege. When we
Kaneohe Bay, my

shoreline a lot of

glance at the “T've seen

CONSLFUCLION SiRcy | {iret Caimie Oul |||':'l_ 1
1968. Now look at the urban sprawl.™

He pointed offshore. “The reefs out there
have been smothered by as much as five leel
3l secdiment from home and ghway con

i _ N,
lheviee clearing up

struciion: projecis

Yo fivrriad Cr lli_""!I',r":--'l LTI |'.'||'.'-'|_ rFiy T



somewhit now, But kaneohe Bayv hasa bar-
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hattle, Waikane, two miles farther down the
rovad, 12 also zoned as agricultural land. “But
the land is beginning to go on the market in
two-acre plots, as farms,” Dave comment-
¢d. "There is no way of guaranteeing that
the buvers will be farmers, of course. Their
‘crops’ just might turn out to be high-rise
baildings. "

Many of the battles have already been
lost. Dave guided me off the main road, onto
a suburban street, wanting to show me the
remnants of an ancent Hawaiian fish-
pond—a semicircular dike in the bay, where
ocean fish once were kept az a food supply,
Our view was blocked though, by a row of
bungalows with high board fences. By law
all beaches are public, as far as the high-
waler line,” Dave muttered. “There has to
be an access road.” We found it, finally, at
the end of the street and drove in—past a
stern NO TRESPASSING sign.

That afternoon we stopped to watch Ha-
witilan surfers ride the waves. One of them,
chatting with us, pointed to a row of condo-
miniums a quarter of a mile down the shore.
“I learned to surf there when I was little, " he
said. "It's a better beach than this. But no
way I'm going back there, because the rich
haoles sit up on their balconies and give me
the stink eve."”

The poignant words of a Hawaiian song
drifted through my mind:

Tie beaches they sell Lo build thesr holeéls
My fathers and [ onee knew.*

Cnly rarely on Oahu did 1 find the mili-
tant resentment that {ypifies so many minor-
ity strugples. Once, at a tiny roadside caféon
the Windward Coast, 1 pverheard a conver-
sation from a nearhy table, Four islanders
were sitting there, and one of them had lost
his leasehold land, The bulldozers were due
to move in next day to regrade his farm for
housing lots

“How much dozing thev going Lo get
done.” he asked, “when ['m sitting up in the
hills, popping awayv at them with a rifle?”
But it was obviously rhetorical talk,

Clahu has enough uncluttered beaches left
to satisfy any taste. Beaches with fine snot-
keling and scuba-diving waters, others with
waves for big-board surfing and for body-
surfing (using no board at all, or the short,
hight “boogie board"”), One of the most fa-
mous is Sunset Beach, on Oahu's North
Shore. Each vear internationally known
surfers come here 1o compete.

At times the combers at Sunset Beach are
oo powerful for even the Hawaiian experts
to challenge. The boards stay in the cars
then, and hundreds of surf-watchers stare
silently at thirty-foot combers breaking half
a mile offshore, churning the intervening
shallows into white maelstroms. Truly it is
an awesome sight.

Wiater for Poi or People?

Az Dahu's population grows, fresh water
is a subject of mounting concern. Some of
the island’s restaurants serve it only on
rogquest, and & state agency gently conxes
homeowners to grow only “unthirsty™ types
of plants.

Unfortunately, one of Oahu's traditional
crops—taro, from which po is made—is
very thirsty indeed. During my stay on
Oihu, taro farmers were demanding more
than four million gallons of fresh water a
day. Only cool, flowing fresh water would
do; otherwise, the taro roots would rot.

Government officials searched for an an-
swer to the dilemma. Iftaro went, Hawaiian
culture would be the loser, but water sup-
plies were already critically short. The taro
farmers, in the end, were allocated about
half the water they had asked for—a com-
promise that seemed to satisfy nobody. And,
of course, the price of pol went up again.

Ancient Hawaiian= looked to the sea for
sustenance, but that ocean orientation has
been lost, some marine experts feel.

Dr. John Craven, Dean of Marine Pro-
grams at the University of Hawaii and State
Marine Affairs Coordinator, summarized

* "Walmanalo Blues,” by Liko Martin & Thor
Wald, Mauna Kea Publ. (BMI).

Invitation to the simpler side of Howatian life, well-worn stairsteps lead to o howse
it the North Shore town of Kahuku. On anearby 880-acre tract, the Prudential Insur-
ance Company plans to build a resort commurnity with 5,000 hotel rooms and 2,000
condorminiums, a plan fought by those who fear it would rob the town of its identity.
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reasons for that change. “The waves of peo-
ple who came here focused on agrnculture,
rather than on the ocean,” he said. "Now the
focus is on tourism. But there is an immense
potential out beyvond the reef. Tuna migrate
past the igland about 200 miles out—we
should have a true tuna-fishing industry.
Mariculture |farming Lhe open sea) has vl
to be developed hére. We are begimning to
pet into aguaculture; more than 100 acres of
ponds are going in on the North Shore of the
island, to raise freshwater prawns.”

Dir. Craven branched off onto a new sub-
ject. “Remember, the oceanis a place, Any-
thing vou can do on land, vou should be able
to do out there, Build floating cities, for in-
stance. The technology is here now—-look at
the offshore oil rigs, even in such inhospita-
ble places as the North Sea.”

Some are utilizing even the skies above
Oahu. “This island 5 a communications
center,” a businessman declared. *A link be-
tween East and West, Because we're situat-
ed way out in the Pacific, | can line up a
conference telephone call between associ-
atees in New York and Tokyvo and get them
both during daylight hours.™

That phone call 13 routed to an earth sta-
tion on northern Oahu, then beamed up to a
satellite parked over the Equator 22,240
miles ahove the earth, before moving on

Across the island from that hilltop earth
station, other scientists work on 2 more
down-to-earth project. For decades the ag-
ricultural aid that the United States has giv-
en to Third World countries has been based
on lemperate-zone crops. Now agronomists
at the University of Hawail's Agricultural
Experimental Station at Waimanalo are de-
veloping special vareties of corn and other
high-protein crops that will grow well in the
earth's tropical repons.

Energy From Sugarcane and the Sun

51x vears ago 1 landed in Honolulu at the
height of an oil embargo. “We lucked out at
first,” a Hawaiian acquaintance told me at
the time. “Then the Arabs realized that this
island was reallv a part of the United States,
and they shut us off. " 1 still wince, thinking
of getting my rental car in line ¢ach day for
iy allotted three gallons of gasoline

There is no doubt about it; these remote
iddands are valnerable, for they consume

Hid

more than twenty million barrels of oil a
vedr, producing not &drop of it

Still, there are alternatives. “Sugarcane
can be used to make methane gas or ethanol
for pasohol,” state planning director Hideto
Kono zaid. “We can burn the leftover, called
bagasse, for fuel, as we do on the Big lsland
of Hawaill and on Kauai. Fast-growing
trees, such as eucalvptus, could be raised as
fuel too. There's a project under way off the
coast of the Big Island, pumping cold water
up from the depths. The temperature differ-
ential between it and the warmer surface
water will be translated into power.”

He gestured toward the window, which
framed downtown Honolulu, “There is
plenty of natural energy out there. Already
Hawaii has more than 7,000 solar collectors
in use, The northeast trades blow 70 percent
of the time—soon a 200-kilowatt wind gen-
erator will be operating in the mountains not
far from here.”

He stared out at the tall, air-conditioned
buildings. “Owur architects were trained in
other states, so the legacy has been heavy
mainland-type building. We should have
lighter, more open structures than those;
buildings cooled hy the trade winds.”

Mr. Kono veered to a happier subject
“You know, these are exciting days in the is-
lands. Here we are, 200 vears after Captiin
Cook and twenty wvears after statehood,
redidy to become the nation’s major link with
Asia, We have a good racial mix-—well-
trained people who know how to get along
with East and West. "

Animated, he leaned across his desk.
“The Pacific trade area 15 growing fast, 4=
the Asian nations work hard to upgrade
their hving standards. Today it develops 50
hillion dollars in U. 5. trade ¢ach vear—
more than the Atlantic trade. And we in
Honaolulu are in the middle of it, with people
who understand Asian wavs.”

Mr. Kono sees Oahu as regional head-
guarters for great multinational corpora-
tions, doing businest and shipping cargo all
over the Pacific,

He iz not alone in believing that Hawaii's
destiny is tied to Asia. An elaborate new
World Trade Center is planned for the
Honolulu waterfront. A foreign-trade zone
already serves as a warehouse for goods in
transshipment from both East and West

National Geographic. November [979



Hut before that Pacific destiny comes to
pass, there are urgent problems to face
More than 80 percent of the state's income
stems {rom tourism plus defense and other
federal spending. Suppose an o1l crisis stops
th j|:_:;||||| _il_'!"_
madeé n military budegets? Nightmarnsh
thoughts, these, to islanders. Last sprning a
strike at United Airlines reminded Oahu of
its  vulnerability. Unitoed's
grounded-—and Waikiki's tounst popula

F10im |ir||;||_fl'|| suacenly

suppose sizable cuts ane
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Dahu Secks 0 Workable Balance

Last vear Hawaii became the first state in
the nation to enact a comprehensive state
plan, outlining 1ts goals and the policies

Strength in numbers helped Puscual Saoit and others who leased

friovent the st

fe of 4 former planfation aof Waimoanalo, Fox

Phetractors call 1t an

collection of nohle eeneralities

needied Lo atiain them
ineffective
and point out that it can be interpreted to
stiit the conventence ol any future politician

But, say supporters, at least it is a start
While it won't salve problems, it will focus
on them. Diversification of industry, prote:
of a fragle environment, balancing
needs of farmers and developers—the prob-
lems are many. Somewhere there may be an
answer to each one of them

Wait: all b Watkiki's crowded
thoroughtares will become more crowided
st1ll, as the tourist crush mtensifies
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Lnless. of courze. Pr. Craven's dream of
Hoating cities does come true, T hen Waik
ki's hotels could simply put to sea. []
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the state dropped its plans for an industrial park on the site.
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minerals from seafloor chimneys {right)
Since William Beebe's bathysphere dives
in the 1930's and the descents of Jacques-
Y ves Cousteau, lacques Piccard, and others
in the 1950 and 1960s, the National Geo-
graphic Soctety has participated in and re-
ported on many historic ocean explorations
In May 1975 NaTioNAlL GEOGRAPHIC
carried ‘a full report on Project FAMOUS,
man's first look at the Mid-Atlantic Ridpe
In August 1976 we described dives into the
vawning Cavman T rough in the Caribbean.
In October 1977 the GEOGRAPHIC reported
the astonishment of geologists who descend-
ed to the Galapagos Rift in the eastern Pacif-
ic and first discovered warm-water vents
teeming with life. Rich in hyvdrogen sulfide
and bacteria, these opses apparently attract
larval organisms drifting in the currents
This discovery set the stage for further
dives in the Pacafic. In 1978, French, U. 5.,
and Mexican scientists using the French
submersible Cvana explored the East Pacif-
ic Rise at 21 North, off the mouth of the
Gulf of California, They found inactive
vents and huge dead clams, similar to those
dizcovered on the Galapagos Rift in 1977,
Then, in back-to-back expeditions begin-

ning in January 1979 and continuing this
fall, flunded by the National Science Foun-
dation and the Office of Naval Research,
scientists returnéd to the Galapagos Rift and
21" N with Alvin and its support ships. On
the pages that follow, two of the leaders re-
port on expedition findings.

EARE PROUD that the National Geo-

graphic Society has plaved a part in

these explorations, By a major research
grant, is well as by providing cameras, film,
and photographic experts and by operating
color laboratories aboard the surface ships,
the Society has markedly extended science’s
ability to se¢ and récord phenomena in the
abvss, A revolutionary new TV system has
been one result (page 705).

Next January 7 a National Geographic
television documentary of the Galapagos 11
expedition will be shown by the Public
Broadcasting Service. 1 have seen the pre-
liminary footage and feel sure that yvou will
be as awed by it as I was. The discoveries it
refates represent a truly great milestone n
our knowledge of the carth, —THE EDITOR
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Stereo carmera takes 35-mm
siides that permit precise WVacuum-
measurements of size and sampler
distance; temperature probe
at left recorde variations

as subthe as .002°C.

~ ) | Respiromerter, moastring
ﬂ'_,l = '.,i‘ |I oxygen use by mussels, rests on
b = |\ I- the bottom. Alvin's claw drops

specimens into its four chambers

Lift Her > e I = BRI JERAS -
Frm PR iy a— |. = — _-Iltﬁr‘ -I I]HH‘E i'“l‘
i LTRE YN
D p il
» r
Televisi
{:m:ﬁmn Collecting panels. made of

slate to mimkc the seafloar,
weore left on the bottom in
January to be retrieved In
MNovember. The rates of
settiemeant of larvae at
different helghts from the
bottom will aid studina

of colonization

Remoto-controlled
manipulator arm

Equipmant tray carries traps,
eorers, nets, and samplers,

such as & slurp guh to
s vasuum up fragile animals.

Y BT g ik
_ﬁ_ﬁ Bacteo

L
ria sampler

Mud grab: Guided by the sub
pilot, the claw places the Lool
outside the rocky vent area.

| A later twist of the T-bar
Clam butket” €3 . ﬁqn.dlq takes up a 'I.-H.I.'I'IFI.l-E af
sediment te be screenad
for organisms.

Water sampler consists of two
plastic bags around metal
fingers; Alvin's claw trips a
release that gnaps the fingers
open to take uncontaminated
water for bacterizl analysis.

CCD camera |page 705
displays images on a scraen in
the sub whore biclogists
watch close-ups, such as

a crab scraping food.

Alvin's
many hands /] 8

Scientizts design tools that
can be maneuvered by Alvin's
twa arms. An adjustable clow
reaches out to grab rocks or

Acoustic velocity meter
measures the spead and volume
of water coming from vents,

1 EfRaf Al i COAGTHY MICHELE NIl
collect delicate animals., Lo AT S AR
R IOERAL BT AT DIVIRITNE




Seafloor explorers: Geologist Robert D
Ballard (top) has descended in Alvin to all
[ne geep-sea apreading centers so far
explored—ithe Mid-Atlantic Ridge, Cayman
Trough, Galapagos Rift, and East Pacific
Rise at 21° N—and describid those
adventures in the GEOGRAPHIC,

Marine biologist |. Frederick Grassle

(above) usually conducts ecological studies

o il I 58 i B [ o N

aof diverse animal communities Hving in
Aviantic sediments

Alvin has carried scientists ond their tools
pn more tharn 900 dives since it Was
commissioned in 19684 at Woods Hole
Uceanographic Institution, WHOI Funded
NSF, ONR, and the National Oceanic and
Atmaospheric Administration, the sub travels
aboard the catamaran Lulu (above, right|

For the 1979 Galapagos
NPT i hier hiological
investigators were Carl |, Berg L'n
ind Roth D). Turner, Harvard
Unmiversity; Jamaes J. Childress
University of California at Santa
Barbara, vcss; JTudith P

Lirassie, Marine Biol L
Laboratory; Robert B. Hesslet
Kenneth L. Smith, and George
M. =omero, scripps Institution
ef Oceanography, 210 Holger W
Jannasch, Howard L. Sanders,
and Albert | Willgyrmns ITT, wHO,
Davvid M. Karl, University

versity; Jon H

and T peerd H

r.|||'||. I I_:|||--r:._."

of Hawail; Richard A. Lutz and cxpeditionto 2]
Dinnaid C. KRbhapds. Yale
| Luttle,
University of Texas. Chther
i ||..'__' sts were Robin H--|'-.".!1|.'
van Andel,
stanford University; Kathleen
L.rang, WHOT. Geochemists
Included John Edmaond, M0
JohinB. Corhizs and Louts ]
Stite
University; Michael L. Bender,
University of Rhode Island

Cnthe subsequent U, 5.-
French-Mexican geological

o, Lt

principal scientists were Fred N
Spiess and Kenneth C
Macdonald, cp-leaders, and John
A Orcutt, all of s10:; Bruce P
Luyendvk, vcss;, William R
Mormark, U. 5. Geologlcal
=urvey; Jean Franchetens and
Thierry Juteau, Centre
~National pour L'Expleitation des
Crecans; Arturo Carranza

Diego AL Cordoba, Victor Dins
Jost Guerrero, and Claude
Rangin, Universidad Nactonal
Auvtdnoma de Mexicn

sy



Living oases: Direct observation =
of a dozen venis teeming
with life suggests animals
arrange themselves in zones, .
prabably in relation to the food ;
supply and mineral deposits. S
This diagram portrayvs vents C
actually 2,100 miles apart. At the 1» i
left an oasis at 21 N spreads 25 . '_
meters around “black smokers™ Lk
fetting mineral-laden water 3 ﬂ
.#:-
#I
.

1l i 4
Pl 0
bR

estimated at 350°C. When the
plumes mix with 2 C seawater,

minerals precipitate out to form
chimneys and blanket slopes

II
L]
o

¥

at their base.

!-!" L4
,q* o
bll'.!- A,

. : s AN,
N : o Pompedi worm, i b
#‘km a |0-cm polychaste ]
. _ > o P
_ |page 698), cements -~ < 5

. —{ts tube near chimnays |pages §82-30.
A rolative that covers Galapagos rocks .
is the serpulid worm, a filter, - '
Teederdpage 6921.
| =

= -
[ —— = . iy
8 X o

i - J
] o

LS
i

& Water circulation: Seawater
seaps through porous rocks™ ~-~
to unknown dapths and
o percolates up, saturated
- with mirerals. Oxidizing =~ ™
some of these minerals.
bactaria multiply in the \
“ crevices where temperatures, -~
reach at leant 33°C_ |




ANGUS: Controlled from a surface
ship, this twe-ton camera sled glides
above the bottom, faking a color

cture ayery |0 soconds for 14

urs. From a height of 18 maters,
cach frame covers half an acre, or
4.0313 sguare moters, Of the 45
vants found so far in the Pacific,
ANGUS pinpointed 42, Alvis 3.

Galatheid crabs are

Tubeg worms thrive in commanglace in the

temperatures of 3" 0 23°C desp. At oases they parch on pillow g
|pages 681 and 889-691), : lavas. possibly filtering bactarial
hey absorb malecules of et © glumps from the water.,

foad through furllke w‘n
blood-filled red tentacies.

lava beyond the

by dead clams suggest cases are
i = short-lived phanomena.

|
LS.

P [ ~
e el g g e H‘:r'"f

TR TS S SO T (L RTRLTIL | =

Ny 5
R | l‘:f-im#‘:lultlrink-"‘.‘ /”
crevices of pillow

S tube worms, Thay filter N

| microorganisms and organic debris, to the base of chimneys where toxic

. possess red blood, and grow to Itlﬂﬂhg_‘)j 4

A3 ' 3 sizes (pages 696-7), Inactive vents ringed " A -

v, .‘L""-._

for a 5—cm creature
spotted in 1977, was
dentified asa siphonophare
|page 698), it anchors tself
to peripheral rocks away
from the tube worms
and clams. Nearby,
something geologists in 1977 called
“spaghett!” turned out to be an acern
WOTTR, Or enteropneust,

Mussels are
abundant in the

at Galapagos oasas, but

T T R

Brachyuran crabs, though
resambiing cancer crabs of
the shallows, are blind
{page &83}, OF 150 collectad,

all were ssaually mature adults.

They scrambla here, like free
spirits; scavenging from the periphary

mimerais may discourage settlement.
i vzald

" - -

B

_||].lp-f 3 _'/f‘-.*

tube-worm and ¢clam onas

“Dandelion,” the nicknamae

none have been found at 20" N.
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In total darkness.
a new chain of life

Woarm-water vents overgrown with
organisms (lett) occur at both dive
gites visited by scientists along rifts in
the Pacific floor (map). The oases
were found along spreading centers
where earth’'s crustol plates pull
apart a few centimeters a yvear (below),
Seawater seeps into cracks, becomes
superheated, and picks up minerals
from the crustal rock. As solutions of
hydrogen sulfide rise to the ecean floor,
bacteria metabolize it and multiply,
creating the primary food source for
higher organisms.

The discovery of an ecosystem
based on chemical synthesis overturns
the conventional idea that sunlight is
alwmy s the main source of energy for
life, Crases probably occur along many
stretches of the Mid-Oceanic Ridge.

21" North site Ga!apagas site
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(ases of
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By ROBERT D. BALLARD
and J. FREDERICK GRASSLE

HE SCENE a few Teet outsude
Afvin’s view port overwhelms, A

ot ol rL'r_l_'-I '.r-"|-":':: WiOrms, soIne

of them 12 feet tall, erow around
the organic-rich vents (right)

Crabs and mussels are evervwhere
These creatures that greeted

genlomsts diving in 1977 now

meet us, a group of biologists,
chemists, and geologists réturning to
study the hving oases of the Galapagos
Hift (left, foldout)

['he extraordinary worms have no
¢yves, no mouth, no gut, NO anus
Laboratory dizsections reveal thev do
nave separate sexes, and most likely
broadcast eges and sperm into the
water, Hemaoglobin—red blood
pigment—accounts for their bright
color. Covering the solid spongy
plume, more than 300,000 tiny tentacles
arranged on flaps, or lamellaes, absorb
molecuies of food and oxveen from the
witer. The blood carries this
nourishment throughout the body

The concentration of suspended
food available at the vents is amazing
By one estimate, it is 300 to 500 times
greater than just outside vent areas andd
tour times greater than in productive

SuUrlace waters.







Fountains of life
inthe abyss

E LOOK directly into the heart
of an active vent as Afvin's heat

probe, at left, registers up W
13°C (55°F), much warmer than the
usual deep-sea chill of 2°C, Yet beat 15
not the main lure for the flowerlike
sen anemones, brown mussels, curling

serpulid worms, and blind crabs
gathered here, 2.5 kilometers below
the surface. Sparse populations of
similar animals survive the cold even
at the sea’s deepest point, 11 kilometers,
existing on whatever organizsms drift down
from the sunlit surface

Animals congregate at vents because
of the enormous food supply based on
hacteria. The bacteria, sulfur, and heat
give the vent water its milky blue
shimmer. Microbes exist evervwhere in
the sea, often in a state similar to
suzpended animation. Some LVpes can
metabolize hydrogen sulfide; when they




find that nounshment here in vent water, and-a-hall ascent with Alvin

they proliferate, providing food for this animal as the best iving subject

clams, Worms, and mussels for studies on the relationship of
We find that the mussels have alon temperature and pressure to metal

larval stage. Such larvae, drifting grea investigations pursued in & laboral

listances in ocean currents like plant at the University of California

seedds riding the wind, could start a it santa Barbara

COMmMuUnIy w henever a vent npens up When ?—.-'I-r =2t sea-surface pressure il

'hen dead mussels, in turn, becoms one atmosphere, the crabs did not live
food for scavengers, such as crabs long. But those placed in a pressure

[ he white brachyvuran crabs—of a vessel set at 250 atmospheres, the same
crustacesan family not previously known— as their home environment, behave
scramble into our fish-baited traps. In normally and easily tolerate changes 1
insulated containers kept at 2°C, dozens ltemperature. I he iast survivor (below)

survive decompression on the hour- liver for more than six months







New ways to study
a new wonld

JOURNEY to the deep sea is a little

A like going to the moon. We spend

months preparing foran unknown
reddm, but can stay only a few hours on the
spot. And we have not just a8 new geology
but also a complex, unfamihar ecosystem
to Investizate

Biologists are especially curtous about
respiration and growth rates at the vent,
since elsewhere 1n the abyss metabolism
slows down. Using Alvin's claw, we
place mussels for 48 hours in a chambered
respirometer Lo check oxyveen uptake
(left); others we leave in wire cages to test
when we return this fall. The grenadier
[Ish—commeon in the depths—maay be
attracted by Alven's lights

Evervwhere we look for new life forms
Microbiologist Holger W. Jannasch
(top right) searches for bacteria in water
samples, on rocks, and here on a mussel
shell, Later a scanning electron
micrograph of the mussel’s shell (center)
raises guestions. T he stnngs are stalks of
bacteria. But what are the strange
profuberances? Geologisis thought they
might be minute manganese nodules. Dr.
Jannasch has found they are bactenal cells
coated with manganese and iron.,

Filtered vent water yields solid evidence
that bacteria multiply rapidly within the
vents by metabolizing hvdrogen sulfide,
carbon dioxide, and oxvgen. Bacteria
grow 1n mats and clumps (bottom) in the
subsurface spaces of porous rocks until
the flowing water peels them off. The
pacteria count is high, up to a million per
cubic centimeter (less than a quarter
teaspoonfull, More than 200 different
strainsof bacternia are being
kepl alive at Woods Hole. The pink fish
that we observed head down in vents
may be {eeding on bacterial masses.

Rt Fme BT










A manvelous multitude

comumunities are as strange as a lost

vallev of prehistone dinesaurs
The “dandelion,” first spotted
suspended by filaments above the
seafloor during the 1977 Galapagos
expedition, proved to be a new
siphonophore (top left). Related to the
Portuguese man-of-war, it consist= of a
gashag for buovancy, surrounded by
hundreds of members with specific
functions—some capture food, others

"':;: MARINE BIOLOGISTS. vent
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ingest it, still others handle reproduction
Brought to the surface, the fragile animal
started to fall apart, so we quickly put it
in a fixative (lower left)

Another unusual animal, a small
worm (lower center) forms a tube from
minerals in the water, cementing itself near
the chimneys at 21° N that spew solutions
hotter than 350°C (pages 682-3). This
effluent cools so quickly on meeting the
seawaler that the worms don't actually
live in the hottest water. Geologists

National Geographic, November 1979



dubbed them Pompeii worms, since they
must survive a constant raim of metal
precipitates. They turn out to be bhristle
worms, or polvchaetes, which probably
consume bacterta with feeding tentacles.
Among hundreds of specimens
collected, we discover even more new
species of whelks, barnacles, leeches,
and a red-blooded bristle worm. While
dissecting mussels. invertehrate
Loologist Carl Berg (top center)
finds the worm living in the mantle

Return ' to Oases of the Deep

cavity. On videotape from the CCD camera
(page 705) we can see such worms leaving
the mussels we collect.

(n board Lulu, geologist-author
Ballard iabowe) examinés the largest
tube worm brought to the surface; its body
fills more than half of the 2. 5-meter tube
several juveniles had cemented
themselves to this adult. We also find on
such tubes a new varety of filter-feeding
limpet, a living representative of fossils
irom the Paleozoic era.

(SR



HE SEAFLOODR near the vents
‘l'l_’.irt'- us @ big surprise. Leologists
had believed that |lsva undéerwater
alw Vs flowed =lowly. formine bulbous
nillows, Instead, we find, tava lakes fill

depressions, much a3 on land (below).
This means molten magma rushed up
with such ferocity that cold seawater could
not immediately harden it. The flow

swirled and cotled before solidiiving, a few

hundred to a few thouzani vears ago,

only vesterday in geologic time

Az it advanced across the cold seafloor,
the lava capped water-filled cracks. This
water heated and rose in a jet, hardenine
the lava it touched. After the lava lake
drained, the hollow pililar—the mold of a
waler column—rematined, with ledges like
hathtub rings (lower right). Similar ledees
line the lake edge three meters bevonid

Cn top of the pillar we see amimals,
perhaps tube worms. Sediments begin to
collect, snowing down at the rate of five
centimeters every 1,000 vears, eventuilh



blanketing the bottom a= it moves away once assumed all its minerals had to
from the rift. come from river runoff. Yet the elements
Cuiet for now, the ocean-floor crust in the ocean were out of balance—not
will undergo intermittent rifting and enough magnesium and too much
eruption on a cycle of about 10,000 vears manganese. Direct sampling of vent
With time the lava cracks, and water water proves that during circulation deep
circulates down and up again, creating in the ocean crust, seawater drops off
new vents. When cracks go deep enough, magnesium and picks up manganese. John
magma will again be released, and the Edmond; geochemical legder of the
cvcle will repeat Galapagos 11 expedition, calculates that
Uur findings clear up major mysteries all the world's oceans circulate through
about the composition of ocean water, We  the crust once every ten million vears

Lava lakes and frozen pillars

el |
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upper lefl

clepasits ol iron, copper
and zinc sulfides iabowve

When Afvin breaks off a




retrieves a fragment (left), we

irn 1ts dull exterior 1s sphalerite,
sulfide, while its bright
interior is chalcopyrite

tonl's 'mlll

|.||1|| ) '|'.'-"

claw. we insert
Ld II|='||'|'.-.-'||rr.' JI"'IIII'I' Vet .-.":I_'- Ly
n“black smok . ' 'E'*|- readout
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L.ater we .I:-I.-..r'rnl:::- that the water

nust be hotter than 350°C (650°F)
Hut only one-end of the plastic rod
has melted (above, center), The

far end 15 Unatiected, showine

||I'|.'| ftiirrr fir £leis#% £af

Minenals enupt at hot spots

that the solution cools 1ns

as 1t mixes with se;

As Mid-Oceanic Ridpe
exploration has shitted from
relatively quiet centiers
in the Atlantic to the Pacific's
more active rifts, our anticipation
Will we finallx -
maolten lava

._||'.|| MOAE eXOiic ._[r'l'l_':ﬂ.._lj_'-

LW ATEr

spreading

hias grown
actunlly =ee
eTupting,
thriving, whon we dive to the
l'.-..-*.~_--*- spreading center known
|"'I land on the East
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Rescue of a camena

HOOTING by remote control, this
8 motion-picture rig performed
perfectly. Its 1 G-mm camera recorded
the eerie spectacle of Alvin's approach
(right). Then on command the rig
released weights, and glass floals
provided lift. But 150 meters from the
surface, it disuppeared. Sixty-six days
later, 490 kilometers north, tuna-
boat Capt. Andjelko Valcic (left)
spotted a float on the surface. Here
he returns the camera o National
Geographic photographer Emory
Kristof, its film miraculously intact,




Anew undensea eye

N ITS FIRST deep-sea mission, a
0 lightweight color video system

produced close-ups of unusual
clarity. Inside the four-inch-diameter
pressure housing from Benthos, Inc.,
i camera developed by RUCA carries
three integrated circuits. These charge-
coupled devices, or CCDY's, convert
reflected light directly to electrical
signals that can be viewed and taped
inside Alvin. Later, images can be
enhanced for study. Assisted by a
Society grant, this TV camera
becomes a permanent tool of Alvin.,










Hong Kongs
Refugee Dilemma

By WILLIAM S. ELLIS

Photographs by WILLIAM ALBERT ALLARD

L'l OF HAIPHONG they were, 1582

ol them crowded mto a shamebul

baat that had run under sail before

the southwest monsoon. For five

wieeks thev had been at sea, and when the

vovage came to an ¢nd, in the saffron

rplaze of a summer noonday in Hong
khong, no cheers were rased

None of that—not with the bght grip of
sickness and fear on the bodies and souls
of these people. It was in the eves that the
tear showed most, eves that followed the
gpproach of a marine pofice launch hike
radar locked 1n on & target

The warning given by an officer on the
launch was but a formality. They were
there illegally, he was obliged to sav, and
must depart Hong Kong waters. That
done, he began the process whereby the
British crown colony would become the
lirst port of refuge for vet another group
of "boal people” from Vietnam.

All but one of the 182 were ethni
Chinese. They ranged in age from 70
vears to the 3-month-old girl who lav in
litful sleep while her mother whipped the
sultry air around the infant’s head with a
fan. 1'he boat was no more than 60 feet
long and 15 feet wide. To raisé an arm
was to commit an act of mdeness; such

Citizen of nowhere: An old woman awailts asylum at Hong Kong's {rovern-
ment Dockyard Transit Centre, where a tide of humanity overwhelms g ware-

noise (overleaf). She is among nearly 300,000 "boat people,” mostly ethmic

Chinese, who by last summer had successfully fled from persecution in Viet-

nam. Streaming into Southeast Asfan ports, the homeless hoped for resettle- Across the harbor and a world away, the white towers of Hong Kong beckon from
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United NNations conference in July won pledges of help from around the globe fned to the dockyard camp. Some, like these, lived packed aboard boats forweehs. Yet
and Vietnam's promise that it would consider measures to ease the problem
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was the allocation of space on the boat

For more than a vear a massive move-
ment of people had been taking place in
southeast Asia. It included the flight of tens
of thousands of people into Thailand from
Kampuchea (formerly Cambodia) and
Laos; countless other thousands continually
filter across the frontier from China into
Hong Kong.

It was in the South China Seaand the Gulf
of Tonkin, however, that the movement
took on high drama, for there it was scored
with a terrible mortality. The refugees de-
parting Vietnam put out in decrepit junks
and fishing boats with motors that sputtéred
and spewed oil in fits of outrageous engi-
neering. It is possible that as many as half of
them perished at sea.

It was a major trapedy, and, more the
shame, a tragedy given to the marketplace.
The Chinese fleeing Vietnam had to pay a
fee for their chance to joust with death,

The High Price of Escape

“The Vietnamese took our money and
told us to leave.”

As he talked, Wu Nan-ving kept a hand
on the tiller of the boat. He was the only ex-
perienced seaman among them, he said, and
had taught some of the men to steerand han-
dle the sails even as the swells were rolling
over the low gunwales to send water racing
through the tangle of humanity on deck

“Among us we had to raise forty thousand
dong to pay the authorities for this boat,”
Wu said. In U. 5. currency that's almost
519,500, And that for a veszel with a whip-
crack voice of tattered sails and a body of
planking riddled with rot. Even so, they got

4 mmﬁgl Hih__
ﬂ‘ﬁﬂ G KONG

Naogiia ™\,
"'Ehu Kok

Hong Kong's Refugee Dilemmua

away cheaply: The average cost to a Chinese
leaving Vietnam is two thousand dellars.
Humans, it has been said, have become the
countryv’s leading export earner.

Certainly it didn't seem to matter—the
ecconomics of it—as I watched those appre-
hensive stares begin to soften when the peo-
ple on the boat came to realize that they
would be allowed to stay in Hong Kong.

By earlv summer 1979, 535,000 to 70,000
men, women, and children were reaching
foreign havens each month. Some 65 percent
of them were ethnic Chinese. They sought
temporary refuge in Malavsia, Singapore,
Thailand, Indonesia, Macao, Hong Kong,
and the Philippines, But only Hong Kong
took all comers. In contrast, Malaysia—its
camps crammed with 75,000 exiles—turned
thousands of boat people back to sea.

When Iarrived in Hong Kong to spend a
month last summer, its refugee population
stood at more than 50,000. They were being
housed in factory buildings, warchouses
called godowns, prisons—wherever space
could be found. The burden grew heavier
each day for this already incredibly over-
crowded colony. By the end of the year,
thousands more may be in Hong Kong wait-
inz for permanent settlement in anv country
that will have them.

From Haiphong, Wu and the others had
limped east in the boat to thread the strait
between the Chinese mainland and Hai-
nan island, and then north with the winds,
along the const. The sea beat on that fragile
boat for days on end. It listed and shipped
water, and the rats sought high ground on
the chests of babies. Few slept, for the
nights were {illed with the hellish sounds of

Long a haven for those fleetng China, tiny
Hong Kong Island (left) was ceded in
perpetuity to Britain in 1842, as was the
Kowlpon Peminsula n 1860, Addirional
land, the New Territories, was gained in
1898 under a 99-year lense.

Pawn of politics, a small child naps in the
stifling gloom of ¢ doclyard warehouse
(following pages). Quotas and entrance
reguirements will decide his futime—even
to the very continent on which he lives—as
surely as vinlence has shaped his present.

13









cpazickness

II'-I':'- yageen an Lhe

The fresh water ran out, and
taste of the sea. T he
wept and. with the tears still in theis CVeES,
they saw Hong hong.

| |'|'_'-.' anchored eight miles southwest of
HL;'.'I."L:_--.:-L-_;—.1'_-|[|||_-r-;l-'1;'_'-. walted as their first
night in asylum fell. They watched as the
colony came ablaze with hghts, and, [inally,
there was an open joy among them

someone aboard remembered how it was
in QJuang Yen
from that coastal city north of Haiphong
and their families before them had lived

Evervone on the boat was

A long step up from “first as

Po Temporary Transit Centreé offers refugees freedom of the city from

entury or more. [ hese were Lthe
poorer among members of the large ethni
C hinese commumnity in the city. Others were

owners who tallied

their pold at the end ol a day's work, talors

there for g

entreprencurnial, shep

10 fussed with heéems 1o thetr- dagziing co-
coons of silks and woolens, restaurateurs
wha stood sentry at the cashbox while ar

mies of cousins dished out the fish sauce
Poor or rich, they were a community, bound

by languaege, tmacitton, and a certain 1201a-
tion from non-Chinese residents of the city
Fa fichting between China

lawing the

wlum™ at the doc |.'_'.-;|":.'

the Lnited Motions' Shoam St

e, ] muid

night. Many eamn ._"i.1:._._'.'.1_.‘|rﬂ.“_|.~.'1.=' there to .":r:g.h.'r'_n life weth a few aomemnities. While a

few emigrés

I

I...|..:L.L.|_|: |Jr|'-J 'IIII_ 1'I|.r_.rIII!|.:I.!|.I|::':- |.-:|-||I-

rmanaged to leave Vietnam with some money or yvaluahles, extortion fy

ernment ensured that most departed penniléss

National Geographic, November 1979



and Vietnam early thic vear, the Chinese in
Quang Yen were told they would have to
move to rural labor camps or leave the coun-
tryv. For those who could afford it (eight taels
of gold, or about $2,800), space would be
made available on a motorized boat; other-
wise it would be something with sail and an
even greater risk of death. The rich left
guickly, while the poorer took longer to raise
the money. But they left too, and todav few,
if any, Chinese remain in QQuang Yen.

Vietnamese Promise a Slowdown

“Evervthing that has happenéd stems
from the decision of the Vietnamese to get
rid of their Chinese ¢thnic minority in that
particular way,” said Sir Murray MacLe-
hose, Governor of Hong Kong. “Now if the
Vietnamese Government could only be per-
suaded to provide orderly departures to as-
sured destinations, the problem would be a
very long way toward being zolved.”

Indeed, inlate July, at a 65-nation confer-
ence convened by the United Nations in
Geneva to deal with the refugee problem,
Vietnam announced that it would take mea-
sures to slow the exodus. The Philippine
Government agreed to make a site available
for the processing of 50,000 people. Earlier
President Jimmy Carter had said that the
L. 5. Seventh Fleet would be deploved to
aid refugees in trouble at sea.

And in Washington, D. C,., folksinger
Joan Baez appeared in a benefit concert for
the refugees, once again pointing up the pos-
sibility that in tragedies in our time, the gui-
tar has become the tolling church bell, and
maourniul [yrics the sermon of the day.

Ofthe Vietnamese pledge, skepticism ran
high. For one thing, the delegate said the
curb would be “for a reasonable period,"” or
temporary. For another; it is believed that
Vietnam's decision to rid the country of its
Chinese population is unalterable.

There were probably close to one and a
half million ethnic Chinese in Vietnam,
most of them in the south, The number
remaining s not known, Apparently the
Vietnamese Government, looking to the
possibility of future troubles with China,
viewed the minority as potential fifth colums-
nists. Also; there has alwavs been a rather
high level of antagonism between the Chi-
nese and Vietnamese.

Hong Kong's Refugee Difemma

Finally, thiz: Itisin the nature of newly in-
stalled socialist regimes to turn against the
shopkeepers and others whose role in the so-
called wars of liberation was less than fully
active. Thus, Hanoi makes the claim that
the ethnic Chinese are simply escaping from
what is now demanded of them; that beinga
willingness to work for the success of social-
ism in the country.

Vietnam stands to make as much as two
hillion dollars by sending all its Chinese to
sea. Hong Kong, meanwhile, continues to
bear the pressure with great compassion,

Marine police told Wu Nan-ving and the
others on the boat that they would have to
stay at their present anchorage until a tow to
the staging area of Discovery Bay could be
arranged. There were 3,500 people waiting
on boats in Discoverv Bay when [ was there
in June. " But that's not too bad,"” said John
Turner, deputy district commander of ma-
nne police. *Two weeks ago we had 9,000
waiting to come ashore,”

From the staging area the boats were
towed to the Government Dockyard Transit
Centre. There the people were housed in go-
downs until there was room for them in one
of the eight camps operated by the govern-
ment, The next move wastoa U. N. camp,
where they awaited selection by a country of
permanent asylum.

Thiz human assembly line, on which hope
wis bolted to the soul, was a long process,
one that could take months to complete,

“It took two and a half weeks to get here
from Discovery Bay,” a woman told me as
she laid out & straw mat, three feet by six, on
the floor of the godown. That was not only
her bed, but her full living area as well. On
that particular day there were 10,299 refu-
gees lodged in the dockyard, and yet there
was a surprising orderliness to the place.
There was no great din of voices, no sense of
chaos, no overwhelming presence of suffer-
ing. My thoughts were given to the refugee
camps [ had known in Bangladesh and the
Middle East, and I wondered why this one
was s0 different.

Because, for one thing, the instinct for
survival among these people had been
honed to sharpness during the weeks at sea.
Whatever followed would be better. They
would make it better. They would keep their
bodies clean, washing under the water taps
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major concern,’ Dr. 5. F. Lam, acting
health director for the Hong Kong Govern-
ment, said. Ui those two, we pay speciil
attention to plague. We trv to keep the rats
from coming ashoré: that’s one reason for
holding the boats in Ihscoverv Bay for a
time. If we find that many rats have died, we
become concerned. The fleas that carry
plague need warm blood, and when the rats
die, the fleas will seek out humans.,

In a ploce called Jubilee, o young gir
earnis d few dollars stringing cotter pins for

one of Hong Kong's thousands of small fac
tories. Tubilee 5 a former army barrdoks
other refugee quarters range from prisons
tooa Warld War IT POW camp o high-rise
factory buildings.

“As of now, we can say that the general
state of health is satisfactory. The strain on
medical facilities iIn Hong hong is heavy,
but so far we bave managed to cope.™

The strain. Hong Kong has known that
before, especially at times of troubles in L hi-
na, wioen tens of thousands have streamed
across the 1 +=mile fenced frontier. In 1962,
for example. when border controls were
relaxed, more than 60,000 Chinese moved
fram the mainland into the colony over a
period of just six weeks

This vear, too, the press of illegal immi-
grants from the north onto thissmall ptece of
rocky, hilly real estate—scarcely four hun-
dred square miles—has been heavy. Unlike
the boat people, those who slip in from Chi-
na are not welcome in Hong Rong, I
caught, they are returned. Many are caught
—nearly 46,000 in the first half of this year
alone. But at best, only one out of three was
being apprehended.

The strain

“There could be well over 750,000 squat-
térs in Hong Kong now,"” said John Hey-
wood, a deputy director of the Hong kong
Housing Department

Many of the (llegal immigrants move into
sguatter camps in the hills, “There's no im-
mediate evidence they are there,” Heywood
said, “because they pack in with friends and
relatives, You can see them when there 15 no
room left and they burst out into the streets.
And a fire can make them visible, such asthe
one in a squatter camp in 1953. It left be-
tween 50,000 and 60,000 people homeless in
one night. "

Chinese Risk Border Patrols

I was on a mll with a four-man ambush
patrol of the Roval (xreen jacketsof the Brit-
ish Army. The frontier was a mile away; the
road fifty vards to our left was a popular
infiltration route. Kifleman Pave M. Smiath
scanned the area with an infrared device
that intensifies the faint light of the night
skies. We spoke in whispers and sweated in
our nvion camoullage jackets.

The night passed. Ramn beat on us with
drops the size of acorns. The ambush failed
“"Some nights we catch a dozen illegals, oth-
ers, like tonight, none,” a soldier said

At dawn | was in a British Army Air
Corps helicopter that bumped over and

National Geographic, November 1979



around the mountains as we followed the
border and the Sham Chun River westto the
Mia: Po marshes.

We arrived as members of the Sixth
Queen Elizabeth’'s Own Gurkha Rifles were
bringing in their catch for the might. Thev
witlked single file on the dikes of the fizh-
ponis, a hundred yards distant, set againsta
rising fireball of a sun.

“We've been averaging seventy to eighty
apprehensions a night in this area lately,”
Maj. Patrick Gouldsbury told me. “They
use evervthing for floats to get across the
water. Bags filled with Ping-Pong balls, in-
nertnbes. ., "

The Gurkhas marched their handcouffed
captives to a clearing, where they hunkered
down. Among the forty or so brought in that
mormng was a 20-year-old woman with
hands bleached and wrinkled from a long
stay in the water. She said her name was Lau
Ying Siu (pages 724-5), and that she was
from a village in southern China. For nine
davs she had traveled to reach the border,
along with her brother. He was not among
the captives. She said she wanted to go to
Hong Kong to get a job,

Lau Ying 5iu did not have to swim back to
China. They took her back in a truck.

They were young, those caught that
night, and the voungest of them all was 13.
Four feet tall and weighing no more than
seventy pounds, Cheng Tong came across
with nothing but the clothes he wore—a
blue T-zhirt, shorts, sneakers far too large,
green socks. Fear had drained him of talk
and emotion, but in one respect he could
have been a 1 3-vear-old in, say, Waco, Tex-
as: The zipper on his shorts was broken.

The British Army has 1,800 troops sta-
tinned along the border between Hong Kong
and China. That includes reinforcements
brought in this vear when crossings soared
to new and intolerable highs. The 17-mile
fence was repaired and lighted. Still they
came, In May alone, &, 141 were apprehend-
ed crossing the border bv land. Others were
pulled out of Mirs and Deep Bavs, some
with their bodies torn by sharks.

A massive, sinister pompadour of barbed
wire tops the fence for most of its length, and
it is difficult to visualize anvone getting over
it. But they do. One who didn't was a teen-
age girl, probablv about 14, who carried a

Honp Kong's Refugee Dilemma

knapsack hung from a strap around her
neck. The strap caught in the wire. She was
found in the morning, her feet six inches
from the ground, dead by hanging.

In the town of Sha Tau Kok, where the
border cuts right down the middle of the
main sireet, Lt. Col. Tom Blackford, com-
mander of a Gurkha battalion, asked me to
go with him to the roof of the police station.
There he looked out, pointed, and said,
“*That's China Mountain,"

The true name of the 2,982-foot border
landmark is Wutong Shan, or Chinese Para-
50l Tree Mountain. Manv thousands of Chi-
nese have gone to the top of that mountain,
gone up there because they've been told
that's the best place to pick out a spot for
crossing. They get to the top and look out,
and if night is coming on, they can see the
great glow of Hong Kong's lights oozing
through the fingers of black hills,

They see that and they are driven. They
come down from that mountain and, with
the dirt of the communes’ fields under their
fingernails, they remember what they have
heard. Their relatives, the legal immigrants
who return from Hong Kong for visits, bear-
ing gifts of radios and television sets, tell
them. That Nathan Road is a festival of life
with shops selling evervthing they could
want. That it's possible to start out selling
litchi nuts from a cart and end up as a cap-
tain of industry. That there is a grand hotel
where a quartet of Chinese musicians plays
such tunes as “Nearer, My God, to Thee™ at
teatime. That there are bars in Hong Kong
where the waitresses are dressed from the
walst up just as they were when they came
into this world,

Yes, spirits take fire on the heights of Chi-
nese Parasoel Tree Mountain,

A Landlord-Tenant Relationship

Hong Kong is not in a position to demand
that the flow of illegals be stemmed. In more
than one way, the celony exists at the whim
of China, All of Hong Kong territory north
of Boundary Street in Kowloon is owned by
China and is under lease to Britain until
1947 . Also, much of Hong Kong's fresh wa-
ter is obtained from the mainland. It is
thought best not to antagonize the landlord.

Nevertheless, representations were made
to China concerning the situation, and they

idl
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Eong's Civil Aid Services, the organization
that distributes food and provides other ser-
vices In the government camps.

"T'here was a boat that came in with maore
than 1,400 refueees abogrd.” he recalled. “It
managed to run-a naval blockade that had
been setl up. The master went over the side
after putting the vessel on a course for one of
the colony’s 1slands. He escaped to Macao,
and the boat beached on the island. We had
10 put those 1,400 people in a godown with
room foronly G000,

Fortune directs some 3,000 workers, all of

them volunteers: thoeir service to the boal
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peaple is nothing less, certainly, than one of
the great humanitanan efforts of our time

Because he iz often the first one to a boat
whien there 15 need for mmediate action to
relieve suffering, Fortune has seen some of
the grimmest aspects of this tragedy. A boat
with four decks, and no more than three feet
of headroom between them, and the refu.
rees stacked 1n ke cordwood-—he has seen
that. And the pain frozen on the faces of
those who have attended kindred death, He
has seen that, too

"I trv not to ret emotional about this,"

he saicl. “The

(Contintied on page 732)
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Anothen flood
of immigrants:
the China facton

ER NAME iz Lau Ying Siu. Her age, 20,
She has walked for nine doys through
Grugrnedong (Kwangtung) Frovince (n

China to reach its 17-mile-long border with
Hong Kong. Beyond lies her hope of a
seamstress’s job. Bevond, a sister wails, Jusi
hours earlier, her brother made if across, She
hios ot

And now she huddles like a frightened doe,

wrists pinioned, Walting to D returmed |
|

Chirn. To her Hong Kong captors, she is just

agnother “I-1"—an Lilegal tmuragrond

For the people of Chinag, Hong Kong 15 an
ofd sanctuary, The first trnfluws af Chinegse
fleging upheaval came n fhe 18508 during
the Taiping rebellion. Mere waveés followed
during a revwintion in [81 [, the Sino
lapunese war of the 1930°s, and after thi
proclamation of the People’s Republic in
1949, Within six weeks after Chinese guards
or: the border reloxed fravel restrictions
1962, more than 60,000 Chinese poured into
Hong Kong, seeking its bright lights, Detter
iohs, and material poods 2carce at home

I 1974 Hong Kong put its foot down and
beguan formally repatriating all Chinese
crossing the border without a permii
Crurkhas, the diminutive soldiers of Nepal who
have long stood tall in the British Army
patrol the frontier. They often flush Deadn 1ggied
I-I's from hiding, especially around the Mai
Po marshes {following pages). During the
first half of 1979, 46,000 were arrested qard
sent home. But for each one caught, two others
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by sea as by land. Relates photographer William Allard; "One night the Roval

Sy picked up @ pregnant woman and a child, foating tn a couple of tnner tubes

L henusband was swimming befiind, pushing them through shark-irifested waters
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(Continwed from page 723) job has te be
done, I know, but sometimes | find [ just
have to walk away."”

He comes back, however, for there are
ather camps to visit, more food to be distrib-
uted, more fans to be handed out to stir up
some breezes in the hot, stinking gumbo of
air that hangs in the camps.

Even Bad Conditions Are Better

Chunk Kam Kutcould have beenacurve-
baller, the way she snapped her wrist to get
the piece of cardboard she used for a fan
from one side of her face to the other. At the
age of 80 she boarded a small boat in Viet-
nam with 299 other Chinese and set sail for
Hong Kong. Now, sitting on a mat in & 23-
story factory building in the New Tern-
tories, she was smiling, revealing a tooth
count of three, all small and brown and setin
her lower gum like cloves in a ham. ] asked
her how she felt, and she replied in Canton-
ese, “Not bad.” Then she started to fan me.

“The life in Vietnam, where I came from
twa months ago, is terrible,” she said. “We
haven't had one picce of new clothing since
the Communists came. "

More than 10,000 boat people were
housed in the factory building on the day 1
was there, Some were assigned two hundred
to a room, and a casual stepping off of mea-
surements showed aliving space of about 11
saquare feet per refugee

Those in the factory building are allowed
to work outside, in some of Hong Kong's
40,000 factories. It isa way of making a little
money for the family while waiting for a per-
manent refuge.

The United States, by far, is the leading
choice of the boat people. Commuitted last
summer to taking in 14,000 a month, the
. 5. isand alwavs has been the most recep-
tive nation for the homeless Indochinese.

“Inconsidering a refugee for settlement in
the U. 5., we give the highest priority to re-
uniting families,” said the Reverend Rich-
ard L. Shinn, the representative in Hong
Kong for a joint agency composed of nine
voluntary resettlement groups. *“For those
without relatives or a previous U, 5, associ-
ation, processing will take longer.™

Refugees accepted by the U. 5. are spon-
sored by one of the nine groups. Interviews
are conducted by members of Pastor Shinn's
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staff, and the results are forwarded w the
groups for consideration.

“Many, many families are being broken
up in the Qight from Vietnam,"” Pastor Shinn
said. “They leave on different boats and fail
to wet back topether. Someone's always
missing. We're in the middle of one of the
greatest tragedies of our time,”

Even with the increased quotas set by the
. 5. and other countries, and even if Viet-
nam does honor its vague agreement to slow
the expulsion of itz ¢thnic Chinese, it may
well take vears for Hong Kong to recover.

It's the strain, the terrible strain that has
reached the verv nerve ends of patience
here. It is generally thought in Hong Kong
that the world ignored the problem too long.

“Imagine what the reaction would have
been,” a Hong Kong newspaper reporter
told me, “if all those people who died at sea
were Norwegian, or German, or Dutch.
W hat has happened borders on genocide. As
usual, the United States is doing more than
any other country, and it may not be fair to
say this, but it would have been wonderful if
theyv had moved the Statue of Liberty to San
Francisco when this terrible thing began.”

And Now, a New Future

One afternoon last Juneé, a 63-year-old
former Vietnamese university professor and
I sat on plastic stools in the Sham Shui Po
refugee camp run by the U. N. We drank
warm soda pop and talked about the trip he
and his five daughters would be making the
néxt dav. They had been accepted for resi-
dence in the United States.

He wanted to know about New York City
because that was where they would be go-
ing. 1 told him what I knew, and 1 suggested
that he prepare to eat his Peking duck with
plum sauce because that is the way it is often
served in the States. He said that would be
all right; he'd eat it with horseradish as long
as he could eat it as a free man.

Not far from where we sat, there were half
a dozen bovs whacking marbles out of a cir-
cle seratehed in the dirt, One stood out from
the others because his hair was blond. 1
pointed this out to the professor, and he said,
ves, that bov was a refugee from Vietnam.

1 didn't ask where in Vietnam. It was
enaugh to know that it was a place his father
had passed through on his way towar. [J

National Geographic, November 1979
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deserves another. That's why
we suggest this precious-tasting
pair . . . the rich, glowing flavor
of Cracker Barrel natural cheddar
cheese combined with the sweet
succulence of a Golden Debicious
apple. Cracker ﬂmmm

cheese. . aml‘.lnr
spells cheese KR AFT.
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mumﬁMMmE has o 25% sharper, crisper, clearer l:nlnrpmlm.
DIFFERENCE. Lines of resolufion determine how For documentation of this fact, please write:

sharp your color TV picture will be. The more Magnavox, Dept. 700, Fort Wayne, IN. 46804,
lines, the sharper tha picture. And Mognavox NEW MAGNAVOX TOUCH-TUNE™ TELEVISION

hos more lines than ever before possible. ALSO GIVES YOU: L] Computer Touch-Tuning.
Ordinary color TV pictures have 260 | ﬁﬂ.j‘i\‘.,;ﬁy; (] Computer Designed Chassis.
lines. Mognovox Computer Color [] improved Sound.

And Magnavox is cable-reody

! 330 delivers 330 lines. Thai's
for 20 cable channels without
a converter. ..o save you

25% more lines of mduﬂmm
for Magnavox.
That means Mognavox time and money.
WE MAKE STAYING HOME FUN.

@ TIPS MAGMNON COMSUMER ELECTROMICE OO0




This Christmas give
the family magazine.

National Geographic. Geographic’s monthly visits
A Christmas present that to new places, exciting
appeals to young and old alike.  adventures, remarkable
When you give this prized gift  discoveries. That’s a lot of
to one person in a family; sharing — a lot of gift — for
every member of the family just $9.50.

Rend National Geogranhic Socicty gift memberships b MY NAME
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ARE YOU A
HEALTHY AMERIGAN?

The Healthy American Plan from Alistate Lite.

It means a healthy discount
on your life insurance.

If you don't smoke, and can pass  now offer you a discount

our Healthy American physical, on [ife iInsurance, too.

we'll give you a 5% premium How do vou start?

discount on our new whole lite Just see your Allstate Agent and ‘
palicy. ask about our Healthy American Plan.

When you consider that our
premiums on whole life insurance
are already low, this 5% discount
really means big value.

We think it's only fair.

Just asyvour Allstate Agent has
provided you discounts on auto
insurance and homeowner's
insurance, he can

You can enjoy healthy savings
if you gquality.

Alistate

LIFE INSURANCE
Get in good hand: for Life

“Face amount of
$25 00800 or more

Nvailabide lll'_rhn_l'tﬂ.m
B = e
e
‘.::‘,_ e .
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Myth:

Railroads haven't kept up with the times.

Fact:

Harlrnacl :nnnvattnns
are changin
Anﬁlcaﬁm%esf f‘lt

“Piggybacking —carrying truck traflers and

contanars on railroad flatcars—is one of the
most innovative concepls in modem milroading.
It conserves fuel, reduces highway congestion
and often means lower costs for shippers.

“Railbridge” evolved from the piggyback
concepl. These senices Move OVerseas cango in
coniamers by rail between L5 seaporis on
opposile coasts, or between a seaport and an
indand city. Hailbndge rates are compeltitive and
save ime and fuel over the all-waler roules.

“Slingshol” trains are another recent
varialion on the piggybacking theme. Thase short
piggyback trains operate on fast, flexible
schedules and compete with trucks in densa
traffic comidors. Less highway congestion, fast
service and substantial cosl savings thal
shippars can pass on o cuslomers are the
results

To add a new dimension 1o piggybacking,
expenmants are under way (o develop special
truck trailers equipped with two separate sets ol
wheeals—one sal for highways and one set for
rails. Success could mean even greater handling
elliciency and fuel savings.

Railroad pigoybacking—with its variations
and advantages—is one of many bright spots in
the rail Iransportation piciure.

Far more facts about today's innovative
iretght rallroads, write: Service. Association of
American Railroads Building, Washinglon,

D.C 20036

Surprise:

Americas freight railroads
apply new technologies to
reduce costs and save energy.




Andersen Perma-Shield
What more could you want
in a window?

Fuel-saving design.

It comas from a vinyl-clad wood eore, optional
douhle-pane insulating glass and a snug-ntting design
that's two times more weathertight than

recopnized ar-infiltration standards,

Warmth, charm and character.

The natural beauty of interior wood trim that can
be stained or painted to complement nny dacor,

| Easy open, easy close.

|I| FPerma-Shield Casement Windows crank
, apen amoothly to seoap in passing breeges.
| And just ns easily, they close up tightly,

, Insulating glass.

Dronible<pane insulating plase
provides & major part of the fusl-
aaving benefits of single-pane glass
with storm windows. And only
half the glass cleaning chores.

Inside comfort.

Andersen ecloge-fitting tolerances
and rigld viny! weatherstripping
help seal out drafts and dust, help
. sive on heating and cooling hills.
SR 4
, /

k] St 1 badeaes Fog B bas 109



It’s gonna be a great day.

We ve been making great days for more people, for more years,

with more cereals than anyone. Trust your morning
to us, We'll make it a great day for you too, / ‘W




Versailles 1980. The Personal Lincoln.

YO arne accustionied T LRSS Ve Sodettostor On the Outside TeEArvIew muirTor.
MG YOUT QWL Wiy, you owe it to voursedt t AN aUlOmatic pargee-i WOT=O e NeT CONTOE

. rd -_ e L i 1f II._'I-. .| it CAan |-I. II-I-_Illlll._-- rllllllllll-.r..l:l.:. II|.||.|r li.'r'I.Tl.--!r'.'.;'I.'

It is the personal Lincoln: manageable siz PALES
umpruous interiors, a delieht o drive. The An Hluminated outdoor thermomerer on the
starvdard so-way power drivers seat is & ett-huind marror bracket
FECCE TN azi tl _. tE Vbl CRTY VITTthaily ||.-:..'|. I5=CTTe T e PEYET ~,|,_-r-,|!..|-'-.,'"||..,-:;_‘
ol Versailles around yourselt reduction; an eight-track tape player; oreven
ndeed, stundird equipment s so complers H-chunnel CB, o supplement the standard
chat it leaves almost nothone o be desined A M-FM Stereo Search radio
LRIT TERE LIg LIS ATe VEery inferestiine '.'.:'l |[..-: Iid ;"'l.'l-'l.'l" lllll'lull."'.ll_l; O Casy stires
I'I'I.-- -.|'-"'| .'||-|-'.|-;'|5';';|'|-|:|-. fi 1 |.=II'!'|'rr'rl"| WITITET W |f||-;r .|||‘._'_1L-:_'T1|'-__'|r_
Al pghall will keep !i..'l.ll'_:'.l WETIT ."1|_-_'|||;_-:.|'|‘.
L nower-oporated glnss mobnroot, tnred Versatlles 1950 luxury in the Lincoln
OWTL OF TOs rradition, ona very personal scale.

LINCOLN VERSAILLES
LI OLN-MERCURY DIVISION -i@
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Preview The New JYOU’VE SEEN US ON novw take 60 seconds
2 @ t
B rl to n n ICQ 60 MINUTES It]t"i?irltjﬂﬂtl't E:E;igg?n ;1 IFHLJI"::::;
right where you do business.
oy g[."i thiE ZHH-PHEE h{'irdf{]\’["!' If vou want the expertise und quality of serviees that a large business

SAMI )LER insEranee specialist eian offer — yet '11_'-[,11'1?1'“ 2 an attitude of hometown

melplulness — vou'veé come to the right ad. Thats us. And
that's us all over.

" Emplovers Insurance of Wouusan has 228 offices

throughout Amertea, S0 vou ean be sure that all the

strength ancd |.-r1|ﬁ-|'--1-|11'|th s you'd expect of 0s is

readily available in yonwr area, Plus all the per-
aqnal, local serviee you need.

We understand the insurance problems of

small flrms. We understand the needs of piant
corporationa. And big or small, we expect our
polieyholders to work &s our parfaers to control
loeses, becsuss thats the best way Lo control
ultimate insurance cosfs. You've heard us say
this on natiorm! TV. But,
remember, we're also 1n

Emphwers Insnrance of Winmau



Afterall these ye‘%m, > j
she othing I do could surprise her.

Ihﬂuﬁmnqﬁhpdhduﬂl 15 available for about $4650. The price may change substantially due dﬁﬂﬂiﬁﬂ
quality and market conditions. Your peweler can show you other diamond jewelry starving st abour $ 500, m
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Explore Your
World!

wrile lor
FREE CATALDG
WATHINAL OCORARHIC

FOCINTY
WASHIMOFON, 0 © oo

ECONOMICAL
TRAVEL!

Free. Your pubde W economical travel
ferrific rooms at terrbic rates. More than
| 20) bargains, Madl the coupaon

nday. Or call 1-80K1-440-6900

In Virginda call |-8(K)-

SH2-5388!

Economy is

our hirst name.




This view made practical with
energy efficie

VWhat could be maore pleasant
than a room like this? Open to the
beauty of an inviting outdoor
setting. Comfortably lighted by the
daytime sun. Bright. Cheerful

Most of all, its practical. It helps
this home conserve energy

This glass wall exemplifies the
success of a new concept in energy
conservation called wndow
management. It means that
windows and glass, properly placed
and designed, can use the suns
heat and ight to mprove the
gnergy efficiency of your home

PPG makes glass that can take
full advantage of this idea in any
climate

In cold northern climates, for
instance, PPG lwwndow® Xi*
walded-edge giass uses dry insula-
ting gas between two sealed panes
to reduce heat loss through a win-
dow by more than 40 percent
compared to single-pane clear
[Jlass.

And in the south, PPG Solarcoo/
Bronze glass reflects almost 50
perceni more heat than ciear glass
And that may help to reduce air-
conditioning needs

Both kinds of performance may
add up to significant fuel savings

FPG also makes tinted glasses
which control the brightriess and
neat gain of a strong sun. They can
be used in single. double or triple
glazed construction designed to suit
the needs of any home, north or
south

Vvork with your architect or
contractor in making quality glass
and the sun work together. For you

There's much more to learn
about window management. Find
oul how you can save energy with
glass. Send for the free book
“Home Styles for the Eighties”

- ﬂ.‘ Jobn D B '-"'I._'Il'.u'.-.'l srchitec

«

PPG Industries, Inc.. Dept NGN-4119

Une Gateway Center, Pittsburgh.
Pa. 15222

PPG: a Concern for the Future
- a,
0 D'e

o e

INDUSTRIES



This winter, you're o =|r||' T
WHINT =X |rhq “ lrll.Il. Vv CERL e
White beaches. Uioll greens
[ennis courts. Asune waters
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On assignment around the world.

—
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""We weren't seriously thinking
of replacing our stereo. Then
we heard Yamaha."”

“"There was a noliceable difference in sound
quality. Encugh of a difference to convince us 1o
own Yamaha now."

For almost a century, the Yamaha name has
Fr::l-::acl the best musical Instruments in the world,
1 is also synonymous with gudio componants
that sef unmaiched industry stfandards.

\ deaiar

B

fake the components shown—the CR-540
recealver, the YP-B2 tumitobie, and the N5-244
spaakers. Each is bullt with the most advanced
fechnology and highest quallty crafsmansnip
Thalr visual beauty is rich and warm. Thelr sound
is distinctly notural ond truly gddsto the
anjoymen! you expect irom listening 1o music
And the price is surprisingly affordQbie.,

if you aiready have g stereo, and Ifs not
Yamaha, you owe It fo yourself 1o give Yamaha
sysiems and components g listen. Now is the
fime to own Yamaho.

Plan to visit yvour Yamaha Audlo Specialty
Deaglerthis weekend and gdiscover ihe dilference
for yourself, Ha's listed In the Yallow Pages

© YAMAH

ST EnE Cpmomip g L

! bk
F O Bos R0 NiEnn Poire, LA P

T s L TETRE - O Wl e ] ]

Free for the listening!
The Session Il album, valued alt mare than §15.

Heartodoy's hot stugio musiclians piay ihe sounds of lomorrow on Ihis lavishly
"M produced gibum. You con't buy the Session |l regord, bul you can ga! it ree with
a demonsiration of this Yamoha CR-640 component system al your Yamaho

Recordad with state-of-the-gn lechnigues for astonishingly live ambilencea,
Session |l is destined 1o become a Collector's lem. Quantitias are limlted, so
dan't delay! See tha Yellow Pages for the name-of your Yamaoha Audio Specially
Daaler. Ofter good thru Dec. 15 af parlicipoting dealers. Offer limited 1o one perhousahold,

£ YAMAHA

Mippan Soukl Ca. Lid., Japan



Recycling. The more you look at it
the better it looks.

It helps municipalitias. Hax g this aluminum It conserves anergy. Hecyeling
lig | =] Bk E i I FEIEREETR LT ¥ I % 1 TN FRErTT mekpartisrt &

[
¥ N 1 £ -t N m
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1978
7,100 Bilhon
cans collectad®

1975
3 955 billion
cans collected

1972
1,205 Gillkon
cans collected

It's growing. More and more Americans are clllec)- We can’l wail for lomorrow, |
I : ] | i IMTEOrmEa T IcEn am Wi

B gluminum cans Last year glone over seve|
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25 Pre-Christmas Discounton a
Maytag Jetclean Dishwasher:

Out-cleans ‘em all
in the reguiar cycle.

W roOC

Mo more than ever, i pays 1o invesiin oul-cigans the other leading brands in
Mayiag quality Buy a Maylag Ji-':=.-:;lEu|1"' the reguiar cycla. OQut-cleans emall!
Dishwasher—built-in. Model WLUS00 And its bullt as only the dependability
canvertible: Model WC700--and get 1 people build them. Quantity is limited:

= oo discount from participating Maytag offer good only while supply lasts. So

1,'-’ Deaters. Look for the 325 Pre-Christmas take cartificate below to vour partic-

Chsoournt 1*"|:!-|r.1-.- ipating Maytag Dealer Order now for
The Maytag Jetclean ™ Dishwasher Chnstmas ’irm.fpn,

I Fes BA ayiag Coimpany, Npwion, Iowas SOE008

‘25 PRE-CHRISTMAS DISCOUNT CERTIFICATE

Take now Lo your participating Maytag Dealer.

Buy a Model WUB00 or WCTTD Mayiag Jetclean™ Dishwasher now and get a I
525 discount from vour participating Maytag Dealer’'s regular price, Quantity is
hmited, offer good only on Model WUB00 or WCTO0, and only whila supply lasts
This gertificate may not be reproduced and is not fransferable. Vatid anly in the
USA and Canada. Vold where prohibited by law, Limit: one $25
Fre-Lhristmas Discount per customer,

Rodeemable only at participating Maytag Dealors.
MAYIAG
JETCLEAN DISHWASHER




BaxKED GDOOS

Open up to the amazing
world of Hellmanns'!

Send for this versatile
new cookbook today!

i Il | :|; |||:| . |1..' 7 L.! -II iy I!-!- II'l'l T A i o T M ¥ A o Tar N
! M M b Lo sl

inesitalll._ftrom soups to entries, @ et AlLW
rom appetizers o Daked QOOds. | EO. Box 307 »
Ve ESATIET : Coventry, L1 D635
[ Hellmann's in a wonderful new cookbook ! ingredient: Maynnnaise!
ntitled: That Amazing Ingredient: Mavonnaise! - . b3
-I' i_' .'|"|I"'E-'-'-"|'.|' "._..:_ Ir..h.-:_i.ll_._ ='|.E1:' {-covere | i _-|"-|-_|'l-'-:' " E
ontains 156 kiichen-tested recipes, with 88 recipes 1
nholographed n full color. Send for your copw todawy and :
mitroduce yoursel (o the amazing wonrd of Hellmann
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The car behind the mystique.

There are greal road cars. There are graat luxury cars.

Eldorado 1980 s bath, On ong hand, thare's the
mystique of Eldorado. Like that of the Eldorado
Biarritz shown . The excitemen!. Fair Pleasure. And
pride On the other hand, thare's the car bahind the
image. A superbly designed, fronl-wheeal drive
automobie buill to pull you through—n rain, sleat or
snow Allogether, one of the besl enginegraed cars n
the world. And aven mone 80 for 1980

New Digital Electronioc-Fuel-Injected Engine
that eliminates conventional tune-ups., Only
spark plug changes are requirad. Nerve cantar of ths
naw engine 15 a sophisticatad new lorm of EF called
Digital EF, a Cadillac exclusive, Operating with
digital accuracy, iwo electronically controlled
npeciors mater 4 precise mixture of fuel and ait 1o the
engine For California, 5.7 liter EFI engine is standard

New, on-board computer diagnostics ro help
mke the guesswork out of servicing., This
system, again a Cadillac axclugive, enables a
Cadillag service man to find and cormect a numbear of
possiDie problem areas quickly, Activated by two
push buttons, the diagnostc system displays a
coded numbaer for the area needing attantion
Standard with Digital EF|.

New Electronic Climate Control System with
digimal accuracy. With a touch of a button, you can
change temperature sefting as pracise 85 one
degree. The system itseif has one of the highest
cooling capacities found anywhera on any car

To help make vou a more efficlent driver . ..
Another Cadillac digital feature for 1980 is the MPG
Sentinel—standard with Digital EFL Instantaneous
milas piar galion is shown continuoushy 1o the nearast
mpg. Push a bution and it displays your average
mpg for yourtrip, to the nearast 1/10of a mile

Almost every advanced electronic
convenlence Is standard. Ulibzing electronics,
Fldorado seems 10 respona 10 your avery need . _ .
your every wish. Almost anticipating them. From new
Chgital Electranic Fuel Inigctian o Blectronic Leveal
Contrel. From the Digital Electronic Climate Control
Systam to Twilight Sentinel that automatically ums
lights or and off in response 1o oulside lighting
conditiorss. And o it goes .

Front-wheel drive for traction and added
roominess. Eldorado, one of the cars thal
pioneengd mocarn front-whneel drive in the ULS., s still
ane of its finest expressions Bacause the engine’s
weight &5 over the wheels thal drive the car, thare 1S
impressive tracton in a wide vanety of weather
conditions, And since tha fioor is wirtually fiatwith
front-wheal drive; there s added roominags, oo

world-class in engineering. Almost evary systam
—avary daetall—contributes to the worid-class status
of Eidorado 1980. including four-whesl indepandent
suspension for ride control. Four-whes! disc brakes
that adjust automatically with every application. Quick
ratio power steanng that contnbutes to maneuvear-
ability in city driving and parking. Permanently

seaied wheal bearings that never need lubrication
And much maore. Even side window defoggers

ara standarg

If Diesel-power intrigues vou . . .2 5. 7 iter tuel-
injected Diesel V8 is available. (in Calil,, Deseal nat
available a1 ime of prinling ) S0 you can aquip your
1980 Eldorado to best il your driving needs. Theme's
aven a new Sport Handling Package available that
ncludes a firm, spors car-hks suspension and larmger
steal-pelled radial tires. Eldorados are eguippad with
GM-built angines produced by vatious divisions Sae
yvour Cadillac dealer for details. And ta buy or lease
the Eldorado of your chooe

R

..one of the best engineered cars in the worldl. @



“Chewonthebarkof 2willows
_ and llme inthe mornmgf’ ’
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At the time of Hippoerates and {or two thousand vears thereafter, people
turned to nature whenever thev suffered pain. Thousands of remecdies were

concocted from herbs, berries and bark.

Todav, we have a pain-relieving ehemical that's ealled acetylsalievhe acid
(aspirin). Surprisingly, it's chemieally related to the same natural remedy
that Hippoerates himself used to preseribe: the bark of the willow tree.

And for people who prefer another pain reliever, we have a relative new-
comer, acetamimophen.

Whether made by nature or by man, chemicals have always plaved a
major role in reducing pain and improving the quality of life.

Nochemical 1s totally safe, all the time, evervwhere. The challenge 1s to
use chemicals properly. To help make life more livable. (And less painful.)

L '_.1_.. arnr; i ||_:._-. # 1 T

For wiree Dok [er oo AR RE LA riges A Damnolisal chermichlE: mean o
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Without chemicals,
[ would be impossible,

lh1fe 1tse
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- el oy The Limited Edition ColorTrak is currently
RPN hc:lnF:hmmmtram:lat RCA Dealers.

you' ively

looking to present set.. to find
= % 2 twﬂe%ﬁunh going, 98
s e : You’'ll see a color ll:tur:lhat is demon-
S T N ahﬂ:dympeﬂm'—dmrenslmrpennm
K, “ - —than any ever made by RCA. A picture ﬂf""
R ST :ﬂt:mﬂaumnmﬁ.tmmahhtnbﬂng
-%J:Jq"'!f;f'-""._-_ ;"'-* j'l.’l-lhﬁ'mt.
& Youllalso hear sound that farexceeds what
EECATRINARES - you've come mm
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o d five coordinated ranges,

ok rgpﬂkwull hear a wider range of sound

~ Instead of listening to a single monaural



| wanted a microwave m,
| had no plﬂem put it)’

INTRODUCING THE NEW SPACEMAKER®
MICROWAVE OVEN FROM GENERAL ELECTRIC.

We designed it to install easily over your present range.

“Imagine, a MICCOWAVE OVEN “1 love the way it's changed “My Spacemaker oven has
and range hood in one. my Kitchen. an extra-wide oven interior.
With my new GE Spacemaker | never dreamed how strmple o It's spacious enough for my
vien | have the benelits of micno- worild be to give my Kitchen & three-guar casserode dish or Dwo
waving, and Thaven't lost any custom look. The wood tones blend  dishes side by side.

n beautifully with the rest of my
kitchen. And with the Spacemake
over 1 combination with my rumge,
| nowwy Fave b o Overs maone con-
veriend loecanon

“It has all the microwave
ovien leptures 1 need.

| can conk by ime or by fem For your nearest Spacomakes
perature. And with the Microwawve e de 1_|| r. call toll-free
SUNTET S IHICe '|':--“. Cintianertink st Gattde and Cookbook thal camie rHith-l-J 4TI, In Hhnoes anldy
bvien fits in beautifully aind has s With Ty hl“'-‘ “'J|‘“ roven, | m call (hO) 322-4400,
o exhoost fan and heht for mo whipping up meals | never realized We bring good things to life.

| could microwave!
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HOW TO MAKE EVERYONE
ON YOUR CHRISTMAS LIST
FEEL LIKE THEY RE
AT THE TOP OF YOUR LIS T.

aking friends
and farmly feel
like vou thought of them
first 15 worth checkng your
list twice, |

Tomake surest
includes Krementz 14Kt
Gold Overtay.

Yot see, we put as
mivch care into malang our
ewelry as vou put mnto
EIvIng it

That s why every
piece of Krementz 14Kt
Cald Overlay has more
than 30 times the gold in
costume jewelry.

And why evervthmg
from an intricate 355
bracelet to a stmple $17
brooch s crafted by hand.

S0 this Chrstmas,
pive Krementz 14KL Gold
Overlay, And put evervone
“at the top of your hst.

SINCE 1866
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of it before.

AN Bmpressive statement.
WL ST
slin behind the whael
af the new Monte Carlo for
PR, Murs vos

' 1
rlh e ook |,.I Al

han 0 ST 118
il il
arain, Take eant new
upholsterings
Then turn the key. Feal
yoursell propelled by a new
standard 38 Liter (229C10. In)
| VBo
ponver oulpul than last vear s
staidard engine. A semisation
Vol can mudtiphy with the pew
avaliable turbochamed Vb for
SR,
Ancl, as you drive,
| sinirsel that autornatl
transmission and powes
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And that it all i
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e Chevy

Chevrolet Monte Carlo for 1980.
You've never seen the likes
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Introducing the Kodak Colorburst 250 instant camera
___ withbuilt-inflash.

ELUIUSE 1T C 3 ----;:-'-n:::'u'- SOVE
l.-|.| 0 I_:ll-,l -: () O a1l !_.;|'_|.!_'| 't'_.l :_| MRS

ind Kodaok instant color fiim

SEE YOUr pholo aeder [or Jeians

The more you take, the more you give.
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Slender, halanced,
distinctive— Cross
Writing Instrumants
complement your style.
In lustrous chroms,
gold filled, sterling silver
and solid gold—
from $7 5010 $200.00.°

CROSS

SINCE 1848

NATIONAL GEOGRAPHICS

kept neat, clean, handy

oo heswy) Many ihﬂl;—tllni
ot IH nnlnp I:I Il- ($10.95 autside lr-!ﬂ

sy I.H-i ar
- 49 n-'l:n ol 1 meg & 5
i ne Hime, 40-
,“.m_ Sorn | oely Sandg Checl
Wygtsrchgrga ar ViGh
nArhar will jignatiems
. ? and dapeTatian Sate
THE Hm“ﬂ.ﬂ'
I'..'.ﬂHFi.H"If. Bow 2oNL Folf Alkfenn, Woongom:
fastercharge o VISA eostomars call TOLL FREE any
famie To cidest FT-H00-827-5180 (in Vllinpie
B Te ol bl ey Catalag of Yins ree wilh omar

For more into "‘*T’IL_.“L wWTie 10:
AFS Intemational/ Intercull LJTfJ|
'~_-'.'.'.-.'r s L3 E. 43rd St NY,

NY 10017
Or call o1l lree (BOO) 3272777
nida (BO0) 4322766

Sl

e You pEoinde the e

PUT’EM

| Yol can hive wilhoul your
Wiargtias for one day, you migd
ikt o can live wathou! them
lorevern So pul em away. Justior
a day. Thursgay, Novembar 15

THE GREAT AMERICAN

SMOKEOUT.
3 Americon Concer Society. ,




— 1 The rich green of Miss Liberty.

: . The bright red of a football jersey. The
vibrant yellow of a harvest moon.
These are America’s true colors—

colors that come through vivid and
lifelike on GE TV.

What's more, every GE VIR Il color

sel adjusts those colors automatically.
From channel to channel, program

to program.
GE color TV. It brings America’s
true colors into your life.

We bring good things tolife.

Skmialeten TV pletigie
CaRmal Wood and slmuloied wood

GENERALEHELECTRIC



“Every mominge. 1441 Cuald
empiovecs who used to drive
their own cars b0 WoTrk 1iomw
make the rip in vans, says
Gulf s van pooling Progran
Administrator Ken Sawicki

* And the enenry savings an

really amazing
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lons of easoline every

¢
workdays
“With 132 vans now operat-
ing in eleven different Culf
facilities, we save 3,430 lons
of rasoline every working day
“Gulf's tank-truck tleet
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Doy Sopare

Ford. The WagonMaster.

It began in 1929 with Amerlca’s firsl
mass-produced station wagon
loday, fitty years of Ford wagon
technology come fogeather in the
1980 LTD . . . versatile, good looking

and practical. Consider, forexample, Y - ot Ft A50-Wbiles B i =
- 3 1401-Mile Esl. Range,; 480-Mile Est. utomatic Overdrive
LIL's excelent fuel econormy Ing way Range. based on lTDs 20-galion Option. First automatic

1 7 A 2 E5T CCH 05 ong EEA SIS E-ETUmCyie=] Yo IreeEnamyiasion with 1ha

I::":'- "f"'"-r Fange ey Qiflat Actucl otvaory o el of Dyesrcirive on
ik s Alifcrrmicy roenggd will DroDabty B Iowi an Armercan-Euill oo
For comparnison. Your achea milsage moy diffes
deparding on spead. distonoe and waaiher
Actual highweoy milsage will probabdy be
et fhom estimioie. Caldomea milsags lower

Compare LTD wagons.
Fold down the rear seats and LTD
ofters 89.7 cubic feet of cargo areq

And when you're going 1o fow, LTD Lunuiry. Optionad Inferdor iy Cargo Room. With ihe allgoke
you'll be able to bring along up o Groun shown with rich velour cloth,  down, yourcon actuclly side

é 000 F}gu,ﬂ,dﬁ vy ? recniotie in supsr-soft vired oF nad &8 sheat o

adding the optional aphonal leather phwond . Aot

3-Way Tnligate. Dual Focing Rear Seats. Taligole swings open ke g
= door of cdown like a platformn. Dual locing rear seafs, on exclusive Fordg

cORO DIVISION | = R  Molor Co. oplion, provices saating lof wo or an éxtra 7.7 cu. . of under-
- | 1 =40 ) s
= J WYL y Nt ".|i:'.'-|'I]:I_'|i_=' el S Es o oot |

towing pockoge . l—
Whether you buy or .
lecrse vour LTD woagon, ask
your Ford Dealaer about
the Extended Service Plan o
FORD LTD




If you have ever [aken a lux

ury sports car through a tight
[urn, yvou know the feeling

It's thee sense of SUPTCITE Pre-
cislon with which this tnm
CoOmpact camera prid laims :
its Mikon herilage. A leeling Il .
that is borme oul by the pro P T —
lessional quality piciures fia

the Nikon FE delivers with

automaltic ease. And one l’t—

that, unlike other fine things _

in e, s readily affordable .

With the Nikon FE, you can
simply locus and shoot

and rely on s Nikon elec
tronics Lo give you sharp
maqnificently exposed
photographs, automatically,
O, switch to manual opera-
tion and enjoy compietie
creative control over every
exposure, more easily than
you ever thought possible

Abopre 2l this is-a camera
that mahkes no Compromis:
in lts supreme Mikon guality
Sroke the advance lever
and feel the smoothness ol
precision gearing machined
Lo microsCopic olerances
Fress the exposure bullon
arcd hear Uhe shiuller respond
with hushed precision. LOoK
throwigh the brighl, sliver.
coated viewlinder, and see
your plcture snap into sharp
focus with a Mnogertip louch

Know, too, thal the world's
greatest photographic sys
lem stands behind youn
Mikon FE. Add the dynami
[irepower of motor drive. al
up to 3.3 shots a second.
Banish darkness wilh the in-
genious automatic thyrnsior
Mash, Explore new perspec:
tives through more than 60
Mikkor lenses, the same
superh optics chosen by
most prolessionasls Tor theh
sharpness and color fidelity

For the purist:
The Nikon FM

ot Experience
et g Sense of perfection.,

guidance of one-step elec-

tronic metering. IS as <om b
pact and preclsely responsive e l On a
a% the FE and cosls ¢ven ess,

At yvour Mikon cdeales

-|!. 1 T _|||||: | ' | . T T

i Canoda: PWkon Coved, | Just in time for holiday savings —
- | AL R | i 0 i1 He ol I i i i ti n 5 ]






In this exciting new series

Make fascinarine discoveries

in SECRETS ™ PAST

National Geographic presents a delightiul
mtroducton to the world of archaeology!
SECRETS FROM THE PAST mvites vour
children to look over the shoulders of saen-
'||_-_.|_"., P e EEIT'\ LINCOYVET 1 iilf_‘"’_. Lo One .|]-|'|'|-:|=|r1i.ir]:|.£
mystery atter another.

In thewr hirst book of this brand-new senes,
voung readers will relive the wonders of the past. Theyll scarch
for hits of history on the seatloor.. peer into tombs that whisper
ancient secrets.. travel to distant forests and explore the remains
ol once-proud cities. They'll discover how and why people mi-
prated—somenmes over incredible distances. |
T Our ancestors were amazingly inventive, Children will learn
about a rvpe of caloulator that was developed several thousand
vears ago, and is much like some used today. They'll compare
early systems of writing and countng with the methods now used

Bovs and @mrls will see how Amencan Indians lived thousands
of years ago. They'll visit huge Egvpuan monuments. And they'l
share the thrilling moment when a Y-vyear-old girl ventures into
a cave in Spain and discovers animal paintngs on the ceiling,
painungs macde by lce Age people 16,000 years agol




your young readers will...

Dive inand e;'{pim'n:
THE MYSTERIOUS
UNDERSEAWORLD

spectacular Nanonal Geographi
photographs will transport vour chil-
|'1!'-_"-[1 into a world ot eerie beauty and
high adventure. Theyv'll visit an 1
water park...explore a fragile coral
reef...marvel at strange fish that glow
in the dark, They'll watch voungsters
learn how o use snorkel and scuba
gear. Then they'll follow daring divers
in search of archaeological treasure.

1 UNGEr-

II-.‘ "
i

Marvel at amazing

FAR-OUT FACTS

Did vou know that makeun once
helped some people recognize others
ol their tribe and that an average
pencil can be used to draw a line 35
miles long? Here's a one-of-a-kind
learning adventure that the whole
tamily will enjoy! Your children will
marvel at page alter page of intrgu-
ing amimal facts.. facts about the
human body...the world around them...
strange |'J|.1:I'IT-1....:|.|J|.| much, much more!

Meet endangered animals in
WILDLIFE ALERT!
The Strugele to Survive

1 '.'J].*-. filT‘.a'h hq_nll:, _-J]r_r..-.'n. 1l.']L‘..' SOTNC
animals, such as T|1':|..'."i|._=' |'|u;;l1£l'-._ EIEreTs,
wolves, and whales, are threatened with
extneton.. how sC1ENLISIS Are irying (o save
them...and what concerned people are
doing to help, WILDLIFE ALERT! invites
young readers o observe arimals in the

wild and at research centers...to take a
close look art the P oblems different "-.|:Iti T
tace, .-1"|e| 1] |_[[ IJ TR | OW COISET .|rl... 1151 s

are trying to protect endangered wildlife,

i

=2 R

DOUBLE BONUS!

Each 9" x DY hardeaver volume contains
U4 pages of =:pu.rh=un., tlustranons and
Ively text. And every book comes with its
own FAR-QUT FUN booklet...24

coloriul pages ol puzrles, games, brain
feasers, and -nlhu SUMUIALNRE projects to

E O ||,Jr child mvolvernent. PLUS & LR
double-sided wall poster! ONLY 36.95

Send nomoneynow!

YES! Please reserve BOOES FOR WORLD
pAPLORKERS 1 my name. Send Secrets From
-'-'I.'-!" |1":i"-f I, .|r.|'|.'-' Nlysterioesy 1 nale £ifl I1..'.'I|'|.'.
in Jamuary 1980, Wildhfe Alert! 1n Annl,
Far-Chat Fack in July, Upon delivery of each
volume, bill me 56.495 (1
-'_Ii'.I:'_ II.-. Hl'h o B AT

durme witho

w_ Huincds or CCILIT
| handlimg. 1 oy

Wt pavment i |
am not completely satished,

retuIrnm any ".

|||| | I o I | 101 Ny | K] |-| T LYY T

Simply mmplete the order form,
detach, and mail this entire flap.

Send 1o Natonal Geographic,
L0 Box 1640, Washingron, D). (L 20013



Reserve these
quarterly books for
your children today!

VT DUIEEIAIER
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July 1980

Natiomal Geographic Society

Available Now

12 arergy sthuotion: does it mearit
'|J".I.-.=-" et esligation ol Wwalerl
-—llr—_;.l-.l
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Rising costs and energy con-

eme have rekindled interest in

"nmerica has sl 5 alternatives: solor Ly wWal
i i, i, Tl I B i
e aTlEd q_"'.u."' M. ClhET ._.".'_-".i{]-'_‘rl

give waler power. The Federagl

unﬂEFEIand Power Co -J.t-"-:."_'l-'SI.Ji-.II :-:1].:'~:-r.-: toxl iIT'-"_]

waler could doubleexisting power

!Wlenlial Il cenerciing copacity. Developing
r
water power.

[0% of our 50,000 pogsik le dam
sltes ooul -_'. BIVE 18U million barrais
of oil yearly =_"11 5 worth de-
veloping,” proponents geclara
Others are cool to the idea o
water power. | hey lear Hooding o
vallevs and rivers, submerging
acanic beguty ond wildlite habiloat.
Besides,” the :’ SIY. -"-.-..r WOTITY
about ganaidlung More puawel
with woter, There s still plenty oll
They cila diEEE-L'E'ﬂ'?qF.Tu Mexic
Utah and Wyoming, lhey Ium ::'.
increased Nerth Sea and Alaskan
productiocn. Tar sands, oll shale
and chemicals to renaw old fields
T"..-,—.. davelopmeants s=em 1o _1,
'‘Concantrate first on existing ol
T 115 WE ;'-'.... 3We . I..-_'; ..._L-L'L '_|'
ol s ever growing. Domestic pro
:_':l_.:'_.. n lsn't meeting needs. We
antly import over 40 billion
dollars” worth of oll yearly, strain-
ing our economy, lsaving us vul-
nerable to political upheavel
alsewhere.
:_'.'{-'r" = powar generatlon con-
umes 600 milllon barrels of ail
n._,"'_':'. Ana -—.'—-r*r._.l'g,' supplies
0% of our energy. Demand will
HTOW 10 Tk 1_"r' :.'.'JEl-_'l. '-..I.- alterna-
tives will be needed lo meel
neads, And codl mora abundomt
than oll, 18 well suilled 1o elactric
powar genatation. In many _l"aIEr.'
pigoes water power coan nelp loke
Baw the slack. But 23 demands In
crease and  easy oll” wanes, wa'll
nead o devalop all practical
‘-_rl_' G"I' '.:||. STV as
- atery llar miokes products
ssed inenergy production. We be.

".-.."—'

B |jeve better resoure utilizetion is

= =
"-""J I?'EE-:':'."‘Z'I-‘H 10 Wise energy man

agement,

- There are
- no simple solutions.
" Only intelligent

“

choices.

[ carerpiLLAR

Citeralie . Cit sl [0 s Tombermaeil 4 Crrpelier Tresior G0

"The energy
shortage
doesn’t seem

real somehow.”




CUTLASS WATCHERS, MOKAGAIN
WE'VE HADA&DOORBUILTFORYUU

Introducing 1980 Olds Cutlass Brougham Sedan. All the Cutlass
flair, plus the convenience of four doors. \What makes this sedan so
special Is that its a Cufiass. America’s most popular mid-size car But witt
the beautiful convenience of four doors. Like other Cutiasses, it offers the
uel economy you need today
femember The boxed EPA estimates are for comparison to other cars
Your mileage and range depend on your speed, weather and tnp length
your actual highway mileage and range will probably be less than the high-
way estimates. Drving range estimates are obtained by multiplying the EPA
and highway estimates by the standard fuel tank co-
pacity ranng of 16 gallons. tstimates lower in Califomia
Oldsmobiles are equipped with GM-bwilt engines 20‘ 360
produced by vanous divisions, See your dealer for details 2] |
In 1980, why be on the outside looking In? See your =l L=F >

Oids dedler about buying or leasing one of the three 27 486
new Cutlass sedan models today. |
WAT R AR B edaarswhn @R

ol N

W A7 Ry,
_'/,é,.,lﬂ-. (i .-.r*'a;'«-"i-u..é';.;'!
L e —

WE'VE HAD ONE BUILT FOR YOU.
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