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swieden all over,
preschool teacher
Christer Jonsson
celebrates his
country s trinmph
in the 1992 World
Hm'hr*_\ l.}l:a;1||lin||-
ships. Onee rare in
this reserved soci-
ety, such national-
15t Fti‘-iiltlﬁ'* are
on the rise as
Swides strugele
with donbts about
their weltare
state—and them-
sedves — brought on

bv hard times.
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An ocean of snow engulfs northern Sweden in winter, when the sun clears the horizon
Jor only a few hours a day and summer seems light-years away. Some 90 miles north
of the Arctic Circle, near Sweden’s border with Norway, a footbridge used in summer
to cross a rawvinge becomes mere scenery o @ passing snowmaobile.










Choreographed to perfection, a cast of hundreds serves the 1992 Nobel Prize banguet
at Stockholm's City Hall. Awarded eoch December, the prizes were endowed by industri-

alist Alfred Nobel, who in [867 patented dynomite—aone of many Swedish inventions,

from kitchen gadgets to weapons of war, that changed the modern world




RAW WIND WAS SNAPPING at the streets of Stock-
holm, and many people had already turned off
their reading lamps and gone to sleep. It was a
Priday might n 1986, the last day of February
that particularly grim stretch of winter when
awedes sleep longer, and speak less to each
pther, than at any other time of vear.

Olof Paime, their boyish 39-yvear-old prime minister, was still
wide awake. He and his wife, Lisheth, were bundled in their ovet-
coats, strolling home from the movies, arm in arm. No bodvguards
walked with them. This wasa point of pride for Palme, who during
mis four terms as prime minister insisted on living as an ordinar
swede —walking to work, doing his own errands,; riding the sub-
way —as 4 matter of egalitarian principle. Sweden was different
from other countries, he liked to say, where leaders were forced to
protect themselves from their own people. Sweden, he seemed Lo
say, wias better.

It was hard to argoe. Since World War I1, Californin-size Swie-
den had become in many ways the envy of the world —an industri-
t on humane principies, sane and secure, that had
fine-tuned its Swedish model of welfare-state capitalism to achieve
the prosperity and soclal justice that other democracies aspired to

alized nation bl

Westled in the bosom of Scandinavia, buffered from continental
FEurope by the Baltic Sea, Sweden's 8.7 million people enjoved a
standard of living as high as any in the world, ensured by the most
bountiful system of social welfare on earth. Their ideals were
wetr children well educated, their environment —even
lactories —remarkably clean. Police walked their beats with a
stile. No one was homeless, and no one starved.

At 11:21 a “tall, dark-haired man with a limp" stole up behind
the Palmes, drew a . 357 magnum, and shot the prime minister in
the back at point-blank range. Palme died instantly, cradled in his
Into the night. Except for the
two copper-tipped bullets he fired, the killer left no clues and has
never been found. His motive remains unknown

City officials moved quickly to replace the bloodstained side-
walk tiles, but it was impossible: By noon the next day thousands of
swedes had gathered there in stunned silence. Many carried a red
rose, symbol of Palme's political party, the Social Democrats; by
nightfall a8 mountain of bloodred roses marked the spot where he
had died

1 think people were grieving as much for Sweden as they were
tor Palme, " recalled Mick >andberg, a young professor from (ite

||--I.=; "1t was clear 1o many of us that our innocent Hitle world had

el

Incact, i

wife's arms, His assassin vanishes

|ust vanished forever.”

Crrav was the |I|"1."-.'i'lil.ljl|_.: mood during Ty [Irst wisit to Sweden,
which came in Febroary 1992, six vears after Olof Palme died
“Somber.” I wrote in a2 black notebook as 1 drove to Stockholm
trom the southern port of Helsingborg, where [ had arrived by ferny
irom Denmark. It was an impression reinforced by long, damp
walks through the capital, w

inlet on the Baltic coast. Surrounded by water, laced with canals,

L his coverage of Sweden by Polizh free-lancer TOMASZ TOMASZEWSK] |
nis fith articie for the GEOGRAPHIC, His photographs have appeared in

many international publications and exhibitions

1iich presides over Sweden from an

fu oo

i

A regal bearing suits Stockholm
fabowve). Called Venice of the
North for its graceful minglings
with the Baltic Sea, the gity
came of age during Sweden's

1 7th-century hevday as a Eurpg-
pean empire. Sweden loter
evolved into one of the most
epalitarian nations on earth
but preserved its monarchy,
King Carl Gustal {(right) and
Crerman-born Queen Silvia
celebrate Sweden’s National
Day, June 6, with a carriape
tour through the capital,

L Geograpiie, August 1003
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Among the poorest of Euro-
pean nations a century ago,
Sweden thrived when indus-
try replaced agriculture.
Led by Social Democrats,
Sweden crafted its "model”
welfare state to spread the
wealth and recruited for-
eigners to work the factories
spured from World War I by
Swedish neutrality. Today
Sweden reels from reces-
sion; (s generosity is being

pruned accordingly. R M
R g
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Stockholm is often called Venice of the North, though in tempera-
ment this dignified, stone-faced city is more East European

It had been an unseasonably warm winter, and much of the
country was bare of spirit-lifting snow, which softens the darkness
by seeming to light the world from within. Instead, Swedish night
fell like a shroud over the land in midafternoon, wrapping the
country in & hundred shades of gray and then in blackness so total
that summer seemed as distant as astar in the night sky, But there
was more to the darkness than lack of light

“Sweden's ¢conomy is drifting toward crisis,” Anders Pers, a
newspaper publisher in Visterdis, later told me. "Industries that

once s¢t world standards are now
struggling to survive and cutting
nack. For the first time 1 can remem-
ber, Swedes are uncertain about their
future. "How is Sweden going to come
out a winner in the information age?’
they ask. '"Whyisthere no demand for
my talent?’ ™

As those questions were sinking in,
other doubts were surfacing. Just
months before in the national elec-
tions, volers turned against the Social
Democrats, architects of the modern
welfare state, for only the third time
since 1932 —choosing instead a coali-
tion led by the Moderates, a conserva-
tive party that pledged to get Sweden
out of the doldrums by pushing it
into the European mainstream. They
vowed to cut taxes, reform the wel-
fare system, and promote Sweden's
application to the European Commu-
nity, submitted the previous July.

By the time I armived, though,
many Swedes seemed to be having
second thoughts about their nation’s
drift to the right.

“There are a lol of un-Swedish
attitudes going around right now,"
observed & young press officer at the
swedish Foreign Ministry, None was
more ominous, she added, or more
unlike them, than the growing resent-
ment of Swedes toward the foreigners
in their midst.

Cwert nationalism, taboo in mod-
ern Sweden, was becoming common-
place. On the streets of Stockholm,
native-born taxi drivers were ad-
vertising their “Swedishness” to
customers by dizsplaving little Swed-
ish flags on their windshields, In
towns across the country, small but
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gir cousins in Norway, who descend
from the same MNordic ancestors and speak a Gel
manic lanpuape similar to Swedish, give or take local
idioms and the happy hittle bounce the Norweglans
parded by the Swedes as hopelessly rustic —like to give
| sEntEnce
in turn. are ladded by other Scandinavians [or thetr

and aften made the butt of regi

two Norwegians, two Finns
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Coaught off puard by school-age
demonstrators in the streels of
Stocitholm, Prime Minister

Carl Bildt is jostled as he tries

to explain proposed restructur-

g of the education system
mast controversial, perhaps, of
the cuthbacls in services called
for by Sweden's new cenfer-
right government.

"We think it's time for fewer
state-supported solutions,”
Bildt declares. citing the gener-
ous cushion of benefits that
Swedes paid for with some af
the world’s highest taxes.

Like him or not, most Swedes
worlld shudder to see Bildr oc-
cogted: Former Prime Minister
CHof Palme was murdered on o
Stockholm street 1n 1886,
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Man on the move, Jonos
Sterner, 26, leads a busy life
despite cerebral palsy, thanks to
24-hour care in o custom apart-
ment and a §15,000 computer-
ized wheelchair—all provided
by the government.

Comforted by a staff nurse,
the late Maud Molin (Teft) spernt
her last doys af a government-
subsidized nursing home that
charged between five and ten
dollars a day. Cradle-to-grove
services account for two-thirds
of Sweden’s annual budget.

neutral, Sweden was the only Scandinavian coun-
try to escape unscathed from World War 11, In fact,
Sweden saved itself by mastering what historian
Franklin Scott calls “the art of the possible, frankly
unheroic.” Pressured by the Mazis, Sweden contin-
ued to sell Germany iron ore and components for its
war machine until 1944, Sweden did earn thanks
from Finland {or sheltering its war refugees, includ-
ing 70,000 children. Bul somé MNorwegians may
never forgive the Swedes for allowing Nazi troop
trains to cross their soil to attack northern Norway,
or for refusing to protect King Haakon VII and his
family as they fled the Nazi occupation. “It's hard
to explain away our role in World War 11,7 said
Mona Pers, aliterature professor in Visteriis, echo-
ing many others I spoke with

Few natural barriers divide Swedes from one
another. Apart from mountains in the west, Swe-
den is a relatively uniform land, dominated in the
sguth by agricultural lowlands and elsewhere by
relling, thinly soiled hills studded with granite
What elevates this landscape [rom pristine o sub-
lime are Sweden's 90,000 lakes, which were left
behind by retreating glaciers 12,000 vears ago and
are today the Swedes’ surpassing pride and joy.

Between these lakes, nearly hali of Sweden is
covered with a thick forest of conifers and hirch,
where anyvone who follows the ancient rules of alle
mansviiten, or everyman s right, can wander free-
ly—even over private property —and glory in the
solitude and perfect stiliness. Tt is this land, rather
than any eévocation of past empire, that Swedesialk
about when they say thev love their country. Rather
than history, it is geography that unifies the
Swedes, and silence that keeps them apart.

WEDES ARE a painfully shy people,” says Ake Diaun of
Steckholm University, a Swedish ethnologist who
compares his own society to the Japanese in its
emphasis on guiet conformity. “We're taught very
eprly not to stand out from the crowd or nsk mak-
ing anyone uncomiortable.” To illustrate his point, he describes
the Swedish businessman: " Sweat pours from him during a meet-
ing in which he’s completely silent —he's thinking of things to say
the whole time and anxiously weighing the decision of whether or
not to speak.”

This kind of inner turmoil contributes, experts believe, to Swe-
den's suicide rate— 15th among reporting nations —and stirely -
ures in the alcohol-induced catatonia one comes across late at night
inmany swedishcities, I'm thinkingofthe4a m. crowd at Mclion-
ald's in Géteborg, for example —richly dressed voung Swedes
propped up in booths, grim [aced and sad; unable to focus on the
catsup-smeared table in front of them or even to stagger home.

Winters also take a toll. Bengt Kjellman of 5t. Giirans Hospital
in tockholm has treated hundreds of Swedes suffering from

Sweden: In Search of o New Model 13



Evening settles like o song over coastal farms on Gotlond, o
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countreside, in a ltle red cabin overlooking water—this (s the

Swedish dream,” exploins Mona Pers, a teacher in Vasterds., “Nao

good Swede would ever pass up a chance to pick berries.”




winter depression, which is prabably linked to hormonal changes
brought on by light deprivation. He treats his patients with two
hours a day of light therapy, with 75 percent success. Uthers cope
by traveling (“a surprising number of us go to the Canary Istands, "
confided one elderly woman) or by spending lots of time outdoors.

But what gets most Swedes through winter, and through life, is
dreaming of where they will spend the summer: A sunlit clearing in
the forest and a cabin painted dark red with white trim, overlook-
ing water, with a Swedish flag fluttering from a pole in the vard.

Swedes call them stugor, these rustic cottages, and they tend
them with the same muted passion they apply to all things in their
world. Inthe loving hands of a Swedish family, that stugs over time
1= made beautiful, and more functional, and perfect to the last
detail. This iz the essence of Sweden, and nothingin their Lutheran
experience compares with the devotion Swedes show between mid-
summer and August, when they become a nation of pilgrims in Vol-
vos, forsaking high-rise apartments in their spotiess new cities for
five weeks in a stuga, near the small farming towns where their
grandparents were born.

In northern Sweden especially, thev enjov a certain lightness of
being, induced by the midnight sun, There Swedes share the land
with another group even closer to the elements than they—the
indigenows people known as Sami (often called Lapps, to their dis-
pleasure), who in summer make pilgrimages of their own,

ELICOPTER, HELICOPTER!" little Sofia shouted, clap-
ping her hands. | hadn't heard any helicopter, and
when I looked to her father, John Uts:, lying on his
bed of reindeer skins, I could tell he hadn’t either. He
picked up his two-way radio and listened in on o dis-

tant conversation in crackling Swedish. “She’s right,” he said

with a look of bemused wonder, © Five mmutes.”

"1 remember when Sami childien used to imitate reindeer
noises, " said fohn's wife, Elin, from the other side of the reom as
she poured coffee. " Now they imitate helicopters.”

It was midnight on Lake Kutjaure, 70 miles north of the Arctic
Circle and 30 minutes by air from the nearest sizable town, deepin
the spectacular mountain country of northwest Sweden. It was also
summer, and the Sami people of northern Scandinavia were gath-
ering their reindeer to mark the calves, as these gentle nomads have
been doing for as long as anyone can remember. But helicopters —a
more efficient way for part-time herders to tend reindeer — were a
wrinkle I hadn't expected. This one was coming to whisk us to a
mountain rendezvous with some 1,500 reindeer under & waning
madnight sun.

Like most of the 17,000 Samiliving in Sweden, Johnand his fam-
ily have another life—a more Swedish life—that they live in the
town of Jokkmokk a hundred miles to the east, where John works
as a journalist. But the Utsisare also among the few whostill prac-
tice reinceer herding, the cornerstone of Sami history and culture.
Each summer John and Elin and their three daughters move into a
goahkli, or sod-covered dwelling, and join their relatives to tend the
family’s reindeer as they roam the high country.

A few minutes later the helicopter arrived. John's iamily and 1
piled our gear inside, shot off into the mist, and landed ten minutes

16

Spirits rising, patients at St.
Cidrons Hospital in Stockholm
soak up artificial sun for two
hours a day to combat depres-
sion linked to light deprivation
in winter. "It looks craczy, but it
sure helped me,” sdys one
patient of the therupy, which
has become fashionable; doc-
tors report @ 75 percent Success
rate in treating such patienis,

National Geographic, Aupust 1993



“Muany of our patiernts say
winter is harder every year,™
adds Bengt Kjellman of 5t.
Giarons, noting that Swedes
tend to withdraw in winter and
call in sick more often. Swe-
den's suicide rate, on the other
hond. is highest in spring. Stig-
muitized in the 19508 a8 the
world “suicide capital,” Sweden
is currently ranked 15th.

later on a cloud-draped mountainside between a snowfield and a
steep ledge. The scene was like the dream sequence in a surrealist
Swedish film: In the dim light 1 could make out dozens of other
people, weary and wet, pitching tepee-like shelters in a light rain
next to &n enormous wire-fence corral.

Soon more helicopters arrived, driving the reindeer before
them —a thousand frantic silhouettes fleeing the machines over-
head. Asthe animals bolted into the corral, John and 1 helped pulla
wire fence across behind them. ¥ Let's get some rest while they set-
tle down, " John said. *We're going to need it.”

We took shelter in my tent and spent about an hour talking and
watching the rain flick at the purple nylon roof, to the rhythm of
wind whipping grass and reindeer hoofs thumping agamst mud
and rock nearby

John is a playwright. He writes radio plays in the Sumi lan-
guage, a Finno-Ugric tongue closer to Hungarian than Swedish,

Sweden: In Seavch of o New Model 17




and draws heavily on Sam history and legend in his work

“Samiare hke the American Indian,™ he savs, citing the paradi
ers; and Lutheran missionaries who began usurping
samil lands and culture as eariv as the 12th centurv; Sweden's rush

of traders, setl

for ores, timber, and hydroelectnc power practically fimished the
jobh In the early Z0th. “'I'he only difference,” he said, “is the
Swedes defeated us with laws instead of glns a

The Sami fought back through the courts in the late 1960s and
eventuallv wan confirmation of their ancestral rights to the land,
meluding the freedom to hunt and fish or move reindeer herdz from
place to place. There was a catch: Sweden grianted these aboriginal
nghts to only the dwindling number who herd reindeer; the other
85 percent were not given any special rights at all

After yvears of Sami lobbying, the Swedish
addressed their grievances by approving a separiate parliament Lo
represent all Sami. But at the same time it also passed o law allow-

farliament reg ':|‘.|_'.'

ing the mallion or 20 sportsmen in Sweden to hunt and fish on Sami
tand —a direct threat o the last of the reindeer herders.

“They give with one hand and take away with the other,” John
mutiered, “same as they ve been doing for 300 years. Trouble is,
this time we haven't EOL room Lo go hackward ™

We heard shouts from the corral. “Let's go to work,” John said,
pulling on his rubber boots. He and [ wnggled under the fence to
join the wild scene unfolding in the corral 28 2 hundred or 50 Sami

with lassos—men, women. and children—hberan stalking th

swirling river of reindeer circling the corral. Spotting the family
mark on a passing cow with her calf, John and his daughters would
mive chase, then rope the calf, wrestle it to the groand, and use a
small knife to cut the family mark — five notehes in the cartilage on
the calf’s left ear. It was exhausting work, made miserable by the
cold and rain. Yet to the people around me, [ senzed. it was the
most exhilarating activity on earth: Somehow, against all adds,

this had survived. Thousands of summers had passed, and the

samt were still here

The roping went on past davbreak, until all the calves were
marked and accounted for. Then the corral was opened and the Nidying up in fall, many Swed-
reindeer freed to roam the high country again, tended by full-time  ish farmers machine-wrap their
herders. Helicopters were called in, tenis were packed, and warm  hay in airtight polyethylene
~ami good-byes—"Hivas, mivas!”—passed all around. One by (above) to preserve it through
ont, three of John's brothers, who had walked here {rom Vaisa- winter. Says one: “It's cheaper
luokta [our miles-away, shouldered their packs and set out for  than bidlding a sile. ™
home. By 8:45 a.m. the clearing was empty Taking the no-tech approach,

v stagrered toward the helicopter, completely exhausted, for a reindeer herder in northern
the ride down the mountain to Lake Kutjaure, “Up, down, up, Sweden leads a buck to slaugh-
down —aami lle 15 always ke this an the summer,” John ter—something the Sami, or
remarked with a bleary smile. "'We don'tget much rest—but forus  Lapps, have done each autumn
there are more important things than sleep. for thousands of years. To muon-

agre thewr dwindling trade more

OMUCH OF URBAN SWEDEN anDears modern and ‘:rl_':-.li,l_'. efficiently, herders also use
minted — sparkling offices and apartment complexes, stote-of-the-art tools—helicop-
highways and hotels, playgrounds., and even the tersand computers—to monitor
swedes themselves—that it's easy to forget Swedenis the animals,

a profoundly provincial country
A century ago Sweden was among the poorest nations in Europe,
and so short of arable farmland that a fifth of its population — more

¥ National Geographic, Aupust 1003
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“We're rust

Hd-fashioned Swedes, ™ suvs 23-vear-old Hakan

Abralimsason of Gnosid, who joined the fomily business, Hyltans

Wetall, run oy hiz Ulnele Lars, middle, and his fother, Hr.'.ll_l-:!. fike



murny factories in Gnosjd, Hyltaons is famous for a product—in this

case, the handmade copper-alloy cross displayed Dy FHldkan, Both the

Swedish roval family and Pope John Paul I own one
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than 1.3 million people—deserted it between 1850 and 1930,
mainly for North America, It was also among the last in Europe to
industrialize, despite vast reserves of iron and other resources; at
the turn of the century 90 percent of its people still lived in the
Swedish countryside, where they clung to collectivist social tradi-
tions handed down from the Middle Ages.

As Swedish industry evolved between 1900 and 1930 —and
soared after World War [I—rural Swedes moved en masse to the
cities, bringing with them the quiet pragmatism and frank peasamt
stare that so puezle tourists, who come expecting to find friendly
blondes and well-mannered tennis partners. In fact countryfolk
migrated to these cities, where B0 percent of Swedes now live,
armed with the same values that ruled life in a small Swedish town
and that became the rules of modern Sweden.

They came seeking work, and through it found irygghet, an
ancient term that conveys safety and security, consensus and pre-
dictability, and the absence of all things uncomfortable or unpleas-
ant. Swedish industries understood trvgehet, and they wrapped
their fledgling workers in & cocoon of benefits and paternalistic
concern so readily that the Swedish labor movement, which came
to dommate all aspects of society, was able to find a “mddle
way' —Aacting more as partner to management than adversary.

Trygghet was also supplied by the Social Democrats, elected to
powerin 1932, who filled the docket with social legislation — build-
ing blocks of & welfare state they called, comfortingly, the Folk-
kem, or People's Home. Slowly, meticulously, as if society were
some finely calibrated machine, they began to perfect life in Swe-
clen and take all the guesswork out of iL

Today that welfare svstern consumes almost two-thirds of
sweden's 120-billion-dollar budget —even after the pruning
administered by the new government. “Cradle to grave" is no
exaggeration for a system that begins paving health benefits with a
mother's first wave of morning sickness, continues to pay 90 per-
cent of her or the father's salary for a vearafter the hirth, and show-
ers them both with allowances and subsidies and paid vacations
and pensions for the rest of their lives.

F TRYGGHET WERE THE GOAL of modern Sweden, then lagom,
or appropriateness, bécame its guiding principle. The term
may have originaled with the Vikings, who controlled central
Sweden from A. . 800 to 1050 and drank their beer, it's said,
from a common bowl Each man would take loget om, or

according to the law —not too much, not too little, but just the right

amount, Shortened to lagom, the term lives on in Sweden as an all-
purpose definition of what's acceptable and what's not.

“Lagom is best,” the Swedes say, meaning reasonable, in mod-
eration, with no extremes. ¥ To be average is good in Sweden,”
explains ethnologist Ake Daun. “To be different is bad."

This idea colors all sides of Swedizh life —the home, the work-
place, the schools, And while it makes for an orderly society,
some Swedes fear that the lagom ethic, combined with an educa-
tional system thal stresses uniformity, discourages the best
and the brightest—the smartest kid in class, the entreprengur,
the risktaker, the artist, the inventor—in short, the very kinds
of people Sweden needs now, more than ever, to succeed.

24

Simplicity tokes center stage at
IKEA headguarters in Almbult,
where studio handyman Patrik
Huagelvik prepares a loop chair
to be photographed for the
IKEA catalog. Local entrepre-
neur Ingvar Kamprad turmed
his tiny mail-order business
into a global empire. His motto
—"to create a better everydoy
life for the majority of people”
—might as well be Sweden's,

National Geographic, August 1993



“Tt was a real shock, " said educator Mona Pers, " to see the kids
my children knew in high school —truly brilliant kids— choose the
lagom path instead of setting their sights higher. Young people who
should be doctors or scientists instead are becoming orderlies and
lab technicians, This is our Achilles heel.”

Sweden's new ruling party, the Moderates, agrees. It hns put
educational reform at the top of its agenda, hoping that the next
generation of Swedish children will prove them right.

In the meantime, perhaps Sweden could use more people like

Bengt Englund—a 27-vear-old engineer 1 got to know while
exploring Giéteborg, the city of 500,000 on Sweden's west coust
that conducts itself Hke Stockholm's lnid-back, worldly little sister,

Bengt lost his job in August 1991, Until then, he worked for an
engineering firm that designed equipment for Volvo, the Swedish
sutomobile giant beadquartered nearby. When recession hit
Volvo, Bengt s emplover declured bankruptey. At that point Bengt

Sweden: In Search of g New Model i3




could have filed for unemplovment, which would have paid 90 per-
cent of his salary for a vear. Or he could have started a governmen
iob-retraining program to learn a new skill. Instead he invested his
savings in an enginesring business of his own

Bengt's decision surprised evervone, including Bengt, °1
remember thinking, 1 should feel verv bad, very scared about all
these new responsibilities. Butit was just the opposite —1 felt greal
That's when 1 knew I was doing the right thing

‘My friends all acted like 1 was completely nuts, ™ he went on

“Myv wife and 1 had just had a baby and moved into a new, more
expensive apartment. "What will vou do if vou don't get work
pveryvone was asking. 'How can vou be =o stupid?’ People in this
country are so used io playing it safe that they couldn't believe
somebody would ever take such a nisk. That's why I think the wel

fare state went too far —il took away people’s ambition.”

»0 far, things have gone well for Englund Engineering, whichis
headguartered in o small, book-filled den pext to Bengl's living
room, Un hisdrawing board the last time | visited were plans, com-
missioned by Volvo, for quality-control equipment on their sedan
assembly lines.

“The business is really taking off,” Bengt said guietly., “Al-
1hiors know 1t Evervhody's so jealous

though 1l never let the neig
LAl it s important (o keep a low profile

“Ulne ol our netghbors sprained an ankle the other daw, " said his
wife, Angela. “1 told them to put meat on it to stop the swelling. ']
guess people who own their own business can afford to waste
meat, ' | was told. * You must think vou're somet "

“You see, vou' re not allowed to be too clever in Sweden,™ said
Bengt with a wry smile

nng special.

Just lapom clever,” said Angela

I FIRST GLANCE the hittle Lown of Gnosjd doesn 't look like

anvthing special. It sits neatly and quietly in the scrub
forest typical of south-central Sweden, and a Louriss
passing throogh could be forgiven for chalking Swedish modern is a way of Life.
Gnos)c up as one more somnolent Swedish town,  and for most it means renting
distinctive only in small detai
e metal buildings, for example, or the disproportionate numberof from low<profile developments
loval people driving cars made by Mercedes-Benz, such as Tokarp in Jinkoping
ing repertoire of small manufac (right) to the towers of Stock-
|

s—the abundance of large corrugat- an apartment. Styles range

But what goes on here is a dazz

turing —some 300 industries in o regon of 10,000 people, making  holm, where some 90 percent
evervihing from Nshhooks to heavy machinety., Gnosjé and its  live in high-rise complexes.
nelghboring wowns Hlustrate what 15 possible when the Swedish In her two-story flat, Stock-
gifts for business, technology, and collective action meet in aplace holm cellular-phone executive
where risktakine. rather than |l|.L:. g it safe. 15 eni -11;r5|;_z:-r| Sylvig Dahigren manages her

“This is a region where people are expected to start their own  company while troveling maos-
business,  explamed Willis Thulin, who turned his father's back-  seur Roger Linde, who bills
vard metalworking shop (" three emplovees, two cows, and a pig")  himself as the Massage King,
into a 65-million-dollar company, Thule, which sel
ers and other products worldwide, " That's the fun of it We take  people hire me because of the
risks, but wedoit together and help one another, evenour competi-  name, like in America,” savs his
tors. I works because we all know the rules and trust one another highness. “Unlike most Swedes,
Cther people need a ten-page contract to do business. Here people:  Pm not shy, ™
sav "Charge!” and work out the details afterward.”

& cartop carri- makes a hiouse call. “Many

1 - . I' - -' I n § - . a . -l- o
Crnosid's small-business explosion dates from the early 1700z

24 National Geographic, August 19603






when local men began trickling home from the arms factories sup-
plving Karl X11, Sweden's voung warrior-king, who had marched
his armies across Burope and into Russia before being beaten by
Peter the Grreat at the Battle of Poltava.

When these men came home to Gnosid, they brought metal
working skilis with them, and while the rest of Sweden was work-
ing in one-factory towns or bending their backs to strip-cropping,
they went to work supplving Swedish merchanis with clever little
household gadgets — safety pins, eggbeaters, screens, hooks, plate
holders —made of metal wire processed from local iron ore using
stroam-powered extrusion devices, Since only one suitable river
runs through Gnosjo, they had to cooperate to succeed

Thulin's friend Alf Liljehall owns Elbe, a company that supplies
metal gift items to Boda, the Swedish design company. As1 toured
his factory ope afternoon, Liliehall pulled a black candelabra from
a display shelf and balgnced it on his palm

Eight local companies cooperated to produce the item, he
expiained, including several who compete fiercely with one anoth
er for businezs. Cither than shipping the finished product to Boda,
Elbe's main task was shuttling the item from supplier to supplier
and keeping the peace

*This is a perfect example of how Gnosjo works, " Liljehall said
with a laugh. "It"s all mixed up, but somehow it turns out right "

Huilt upon such partnerships, Gnosjé’s economy has coasted
through the current recession, propelled in part by Sweden’s 1900
tax reform, which cut taxes from 80 to 50 percent on personal
incomes above 528,000 a year, As sweden trnims its welfare budget
accordingly and prepares for life in the rough-and-tumble Euro-
pean Community, some believe Sweden would do well to emulate
the competitive cooperators of Gnosid

Willis Thulin explains: * For vears the Swedish svstem penalized
the good worker and propped up the bad one. 1 think we're headed
in the rnight direction now by giving people incentive to work
hard.” They'll have to, he adds, if Sweden 15 o compete in
Europe's free market. “The EC is not going to solve all of Swe-
den’'s problems, " he said. " But we have to take this step. Whether
wi like it or nol, Sweden is part of the real world."

HE 750,000 FOREIGNERS living in Sweden today,
whether loreign-born workers or political refupees, are
wmped together in Swedish under the term peoas-
drare, which means simply “immigrant”™ and is used
to describe the non-Swedes one stes these davs on the
streets of any Swedish clty or town. No matter that back home
these people were Italian ar Greek, Iragi or Palestinian, Croatian
of Kurd —once in Sweden, they are the invandrare.

While travelingin central Sweden, I stapped often in Ludvika, a
lMithe city of 29,000 at the south end of the region called Dalarna,
which is much beloved by Swedes for its scenic lnkes, hright-eved
nddlers, and traditional handicrafts such as wood carving.

A century ago Ludvika was a typical Swedish factory town, full
of strapping farmfolk driven from their land by drought and crop
failures. Today it 15 again typical —a factory town in recession,
grown hard in the eves and rough around the edges —with about

=i

2,000 invandrare of various nationalities in its midst,

o

Standing toll for Sweden—and
against everyone else—iare neo-
Nuozi shinheod groups like this
one, which primed recruits with

propaganda ond two-dollar
haircuts at g soccer tournament
in Stockholm.

“"Things are happening in
Sweden now that would have
been impossible a few vears
ago,” sighs Grunilla Andersson,

National Ceopraphic, Aupust 1003



a soctal worker in Rinkeby, a
Stockholm suburdb where a
number of immigrants have
beten aftached recently,

Most people are ghocksd at
the rise of such hate groups,
though in private many Swedes,
weary of recesston and high
taxes, grumble about thelr
nation's generosity toward
isylum seekers,

Sweden: In Search of g New Model 21

wetween the

Immigranis are nothing new here. Hundreds came
late 1940s and the 1960 to work for ASEA, the gtant Swedish

company that, like many Swedish industiies, grew from a small
regional company (o a worldwide concern durnng the glory days
after World War 11

In 1945 Sweden had entered the booming workd market with the
greatest export capacity in Europe. The Continent was war torn
18h factories, untouched by war, were already
products, and still

and destitute: Swe

producing a full line of consumer and industria
growing. More workers were needed.
Encouraged by the Swedizsh government, these fartories recruit
pid [talians, then Finne in the 19505, Greeks and Yoposlavs in the
19605, and finally Turks and Chileans and laborers from a dozen
nther countries. By 1972, when the cconomy [inally stalled and
lanbor immigration was curtatled, Sweden had been recerving, and
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Fruriclreds of numon dramas passed doely through Swedish customs @n 1992, as 53, 200

refugees—miany from the former Yuposlovic—sought asvlum in a land admired world

wride for (s humanttaomion policies. One wos Pabrzab Koi= an, a4 53-vegr-old Kurdish

woman whose family was driven from Irog by Saddom Hussein.






assimilating, as many as 70,000 immigranis in a singie vear.
“Those people came to work,” 1 often heard as 1 traveled
through Sweden — ' they even learned to speak Swedish."”
“Oar real problem,” the people of Ludvika invariably add
today, *'is this new crop of invandrare.”

HEY ARE TALKING about the 1,300 refugees, many of
them fleeing the war in former Yugosiavia, that the
governmint has sent them o look after. This repre-
sents Ludvika's fair share of the more than B3,000
peaple now seeking political asvlum in Sweden—the
third highest number, after Germany and Austria, inall Europe.

sweiden has always had asteady trickle of political refugees from
trouble spots around the world, attracted by its liberal interpre-
tation of “refugee.” Like the immigrant workers, these asylum
spekers are given a humanitarian welcome. Sweden pays them o
generous allowance, houses them in clean apartments, teaches
them swedish, educates their children, treats their ailiments, fights
for their rights, and monitors their happiness with an army of case-
workers — all of which costs the average Swede almost 200 dollars a
VAT 1N Laxes,

Having done all that, Swedes don’t understand why their new
immigrants can't behave more like the old ones. As many in Lud-
vika see it, the refugees spend most of their days loitering along the
city's main walking street, Storgatan, as if Ludvika were some
Adriatic farm village. Their children make too much noise and run
wild through the town, while their voung men slouch on park
benches, speaking in a strange language to the Swedish pirls
mssing by, All this iz bringing up an unsettling racism, which
seems (o contradict Sweden's image of liself a= a generous and
decent people.

“They say thev're fleeing the war, but that's just talk, " declared
Lena lzaksson, who lives in an apartment building where refugees
are housed. “They don'tseem that shock damaged. Their children
run around playing with plastic guns. If they'd really beenin a war,
they'd be scared of a water pistol "

“They stole my neighbor’s laundry right off the line,”™ said a
woman, 1 feel like 2 minority in my own country,” confided a
man. “ Sixtesn hundred unemploved Swedes in Ludvika, and they
get a free ride.”

“Enough is enough ™

"Send them back where they came from."

Curiously, some of the least militant people in town are the
police, who despite a staggering increase in petty crime often han-
dle the offenders by giving them a cup of coffee and a lift home

“"You can't automatically deport them because they've shop-
lifted or stolen a bicvele, ™ said Roland Svensson, Ludvika's palice
chief, who 1s more concerned about the hate crimes on his books—
assaults, rock-throwing incidents, firebombings, and cross burn-
ings—than he is about stolen laundry. “You must take into
account what these people went through in their own country.”

By the time the voung Kurdish immigrant I will call Agir had
turned 16, he had seen his father languish in & Turkish prison, hiz
mother tortured and beaten on the skull with a wooden baton, and
his brother driven underground by death threats. Agir had also

A4

“I wouldn't be complete without
my car,” says 24-year-old Dan-
iel Paulin, at far left, nuzzling a
beer in the style of James Dean
while polishing the fender of his
1959 Chevrolet Bel Air. His is
pne of thousands of vintage
Amertcan cars that hawve been
crutsing Swedish highways
since the 19508, when young,
working-closs Swedes began
imitating their rebellious coun-
terparts in America—right
down to the cars they drove. By
row mast have grown up and
joined a local chapter of the
American Car Club of Sweden,
which counts 11,000 members.

Puaulin figures his Chevy is
worth $9,000—a tenth of what
some cars fetch. He wouldn't
dream of selling i, even though
government cuts have cost him
hiz job as a nurse’s aide. Before
that happens, he says, “I"d even
go hack to living with my
parents.”

Nattonol Geographer, August 1903



heen arrested . along with his vounger sister, forthecrime of declar
g himself a Kurd in publu

[ met Agir one eveéningat a vacation resort near Ladvika, where
some 500 refugees are housed by the povernment in little red Swed
ish vacation cabins next to o lake

Apir's family was sent here in 1990 to awail a ruling on then

request for political asylum, which was filed with customs official:

iy -

thind bitli r_|.||'|:.|'.'t night when they first et foot 1n Sweden, The

family now lives in Ludvika, where Agir attends mgh school, bul

he spends much of his spare time at the refugee camp, playving chess

with friends in the recreation center or watching TV news
réports about the latest carnage in the Balkans. An eene stillness
ettles over the room when those reports come an, he says, often fol
lowed by the =ound of men weeping

Agir is o slender voung guy with liquid dark eves and an outra
zeous forelock of curly black hair that he combs aggressively down
to defend his forchead. He's bright and calm and awiully cocky for
a 10-yvear-ald immigrant kid from the hills of eastern Turkey who
finds himself in a strange and increasingly hostile Nordic worid
Since arriving, he has learned (o speak good Swedish and decen
MTV Eng

rock-and-rall attitude. " MNoooo Gl e m

= K PN 1 B4 ii L § =
sh. "Anything's possible, ™ he HKes to say, Lrving on nis

| dropped by his apartment one afternoon and spent hours
talking with his familv. who were eranted asvium m March 1992
Their residence permit allows them to work and hive in Sweden

Swoeden I'n Search of g New Modei 11






A o ' |
RN S
o | = = L .

# vy @ ¥ g ‘;. -.

-:-h:-ll-"'h T - e ,I_._':I'il

Bearing candles and Christmas cheer, Karin Eklund of Mariefred assumes the rale of
Lucig—the medieval saint who brings Hpht to Swedish homes each Docember 1.3, Such
vestiges of the past are cherished today, especially among parents. "Sweden really needs
tradition right now, " explains Eklund. “I think we're rather lost.”



FErmanenil L future they are most grateful for. But thed

vanished when our talk turned to the uiely mood cutside their door

here are a lot of racists in Ludvika right now . " =said Aecir. tak

imir off s hlack-leather jacket, * Look at this. ™ he said. fingering o
gashin the jacket’'s back. “A guy tried to knife me for dancing with
swedish erls o a disco.™

“Fhey treat us like criminals, ™ added his older sister, Kevlan
.Ir "|_:'-I_: g i ird P Han I 1 II A TR T i ¥ i | N
ELLEBR | = Lt Lk | i 54 FEY W il I B - LLLE {*1 LI E] S IRE

enters a store. We went to the bank vesterdn Nt Lhe WOImAan in

front of us in line clutched her purse as if we were thieves
aweden has been good Lo us, s0 generous,” said their mother

strong and dignified woman who still suffers headaches from hes

JERSI0n With the Daton, ™ We never expected to find such hatred.™

[ WAS TO GESUNDA, asmall town in Lalarna on the shores of

Liake Stlian, that I came at the end. | rented a stuen at a littl
larmstead called Tollagirden —an dvibic acee of Swedish

rErLiand wihien 'Ht'{h_hl W h Gure that 1 ron ) vl

ear Lthe owner, agood-natured Dlond Wormian 1n
wger, hum to herself while rasing the Swedis

| had armived, she inflormed me, 4t the height of ingonbherry sea-
TRIT 1 f LIS ||J.PLV|H.~,|.| ust before the peak of muzeh-
rooms— and oftén | would pull on & pair of green rubber boots and
strike off into the sparklng air to pick them. "RKeep it up,” Inges

told me. © You 'te starting toact ke we do

[hanks to allemansratten, or everyman's right. [ was free t
Wwanderthe neygnoornood, and sol did. Some davs 1w Whl'ﬂP? I
the deep woods west of Tollagirden, which is where | saw a moose:

1 1 1 "

[ §
il [ i1 I =1 1R |- I' i’ I il | 1 I Y1 I 1 I L T I =l
oLner 44 W OALLEG CTIE BCTOSS 1LANS LAFSSON S Ay el Cown Lo Sl

i1, A clear and lominous Inke rimmed with reeds in itz shallows
wnd try to imagine the meteorite that punched ont the lake's besi
160 milhon years ago

Chn g smaall sand beach among the reeds Larsson' s brother-in-law
el Dutlt a wooden bench for hissons to use when they went swim
ming, and there 1 spent time savoring the silence like a Swede, wit
ieesing the last precious davs of summer while thinking of the hard
monthsto come. Sitting there felt like trespassing nt first, but Inpet

assured me that as long as 1 didn 't distigure the bench. or move it

thev say, evervone wil (USL Come DRMnE in 1o m i_l--_III-__ with T

Vatrom



Swhedish reserve takes a might off, as hockey funs in Stockholm Rick up their heels

agver the 1992 world chompionshiip—a welcome relief from the burdens bearing down

o Sweden. “We need to express our feelings more, good or bad, ™ says a Stockholm

_|1'~_-.-L'I|m:.--i.-'.r. i hese are '_I'I_' fenldt times, and Swedez are human too. ™
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TEACHING OLD
BUGS NEW TRICKS

Shrouded in a metabolic mist,
Califormian Bob Pestoni checks

the temperature of his grape
compost as ravenous bactena

and fungi reduce it to fertilizer.
Master chemists, bacteria are ':' v
becoming an industrial force
thanks to advances in bio- -
technology. "People are finally
becoming aware of the poten-

tial,” Pestoni says of the busy

world of micrabes.
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IKE VENOM squirting from a fang, lethal
vanide poured daily
Homestake Mine's gold-processing
plant into South Dakota's White
wiood Creek. Mercury, arsenic,
SEWARe (i

ahunclred yvears the stream ran gray and sterile

through the Black Hills and Bevand

AT

cened the toxac flow. Fo

“rven 30 vears ago peaple thought it wa
wrong,  recidls Jim Whitlock, a local res
dent. “But the Homestake Mine
biggest gold producer in the Western Hemi-
_I|-||--

was the

sphere. It meant m ney
CVENYLOINE

[hen time caught up with ths
Hlomesta ard
nation demaonded action. By tha

LE |:.|r.|.-'.-|.!rl‘-, SLEL
ite 1970s the company had largely
1P 115 ore treatment. Huat
How to
YRt
oLh] I
bacteria could dp
w hitlock
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cleaned
e GUESTION Memaimned
safely i
used for separating out thi

“T thoughi
it smid M
Homestal,
el -..:II'||||_"- -'-|'. WAlEF &X
ol cvantde-tolerant
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today a
*1 collect
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poisan. They he
hactes
poison s carbon and mitrogen,

We designed n bhioreactor, a
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ciiluent moves slowly past feed

We still
Hush the final product into White
wiood Creele. On BAT

| oday fishermen regularly pull b

ing bacternia. It worked
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Ut Trrvim

LTI _-lli_--l'!'ll.'ll Cresk

Uhe tnumph at Homestake already is lep-
end in environmental tanid
In the Umited States gt fes

w5t 50 cleanun

companies apply the technology

H1rches, 1 does not
LIOTEE
RNOWT 05
bioremedinlion, siccing microbes on EVET)

thing from gasoline-soaked sail at the
station o b PA-desienated Superfand

OrTier

T Tet
siles strewn with the WOIsl Carcinoesnes

'tz i5 A heady time to be a microbe. (9 Mi
Crobe
hundreds of thousands of species of micro-
seopic organisms that flourish on earth: the
most numerous are the ones we call bacteria.

Bacterta: Ted g Mg II'-_'”-:: vevl S ricks

from  the

15 merely a convement name for anv of

With clever coaching from microbiolosists
pactérin gnd other "buss” are being put b
work in wondrous wavs We've alwave been
pood] atl domesticating plants and animals,
said Jerry Caulder of the Myoogen Cornora-
tion of San Diego. “Now we're learning to
domesticate hacterls

SR IO s ny if Nl B !..-'II LOTF ks —5i|||.|'i'.|-L
pharmaceuticals, pesticides, solvents, and
[HASTICS

some help make the snow at vour skl resort

F0me separate gold and copper from ores,

OF GENES AND MEN
“You can't be worrted about making history —

you do it becausa [t's exciting,"' says Ananda
Lhakrabarty, who in 1972 gensaticaily deslaned
a Dactenum that gobbles oil, thus inventing
thie Tirst patentad microbe in the United States
Researchers have since isolated thousands
of usetul microbes. The world's most diverse
“bug bank, the American Type Culture

EE MW g

Collection (facina page) keaps 55,000 micro

scopic call cultures in oy stock
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POLLUTION BUSTERS

Rainbow frout fill in for canaries af the Homestake gold mine in South Dakota, where five
fish test the effluent from a waste-treatment plant (below) loaded with nearly 500 tons
of pollutant-degrading bactaria. The mine’s waterborme plume of contaminants —especially

mercurny — used to be dotect-
able halfway across the state,
in the Misaoun River, Taday,
with bioremadiation, only small
traces of wastas leave the siia.
"It may not be the ideal situa-
tion, but it's a lot batter than
the alternative,” sayg Homsa
slake blochemist Jim Whit-
lock (aft), an early corvert

o e use of bactena in
ciganing up averything from
gasoline-tainted soils
federal Superfund sites. And
the trout? “The only protiem
ey have,” Whitlock says

i putgrowing thalr tanks,™

Bactena thrive as the planet s most abundant,
most vared, most versatile, and most aseful
aorgamsms —and among i1s most deadly

These microbes dwell among us —and with
in us—in astronomical numbers

At the moment vou were barn, all damp and
wiggly, vour body harbored no bacteria. But
in hours they colonized this inviting ecological
niche, arriving on the air, on doctors’ hands,
in mother's milk. Today yvou carry aboul a
quurter of a pound. Billions are helping digest
vour liast meal and, perhaps, excavating a cay-
ity where your toothbrush fails to reach

HE ABILITY of microbes to break down
miatter —both natural and man-made
helps explain why the world is looking
at them anew
“They are nature’s recyclers,” shid
Tohn A. Glaser of EPA's risk reduction labora-
tory in Cincinnati. "'We can use this environ-
méntal process to clean up the environment.”
The process means big busimess for Ground-
water Technology, Inc., of Norwood, Mas-
sachusetts. Specialists in treating polluted
groundwater and soil, they have used the
technalogy of bloremediation 1o clean up
hundreds of sites around the waorld

Bacterin: Teaching Old Bugs New Trvicks

“One of the biggest problems is old gas sta-
tions, " said Loais Fournier, the firm’'s princ

pal scientist. YA steel tank lastz anly about 15
verrs; in the U, 5. probably hundreds of thou-
sands have leaked gasoling

"Gasoline percolates through the soil until
it floais on the groundwater. Then it breaks
down into scores of other compounds, includ-
ing benzene, a confirmed carcinogen, Unfor-
tunately benzene dissolves in waler

“Microbes, used in concert with
approaches, can clean all this up.”

Where do they come from?

“Thev're alrendy down there,” said Dr.
Fournier. * The soil contnins thousands of spe-
cies of microbes, all living off one another’s
excretions:. Our job is to give encouragement
the 5 or 10 percent that will
eat the contaminant, 'We whel their appetiles
with side dishes of favored nutnenlts—com-
pounds of nitrogen, phosphorus, oxvgen "

To see microbes in aclion, 1 sougnht out
some sore spots among the nation's all-too-
numerous waste sites. First stop: a Superfund
project on the lower Mississippi, at the base of
the mighty levee holding the river in check.

“The Old Inger Odl Refinery reprocessed
dirty oil,” said Ralph Portier of Louisiang

ather

ta the right bugs
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Menagerie
In miniature

Nature's most diverss fite-torm,
oactona have adapisd to aimost
gvery environmental niche. Some,
Hka Ancalochions (1), Aguaspinifum
¢2), and Chromativm (3], lve In

water, where Aquaspinfivm may
use its magnetic particie chain to
find food-rich sediment. Haip-
arcila (4) thrives in salty places.
Pyrodictivm (0] seeks hot spots
Fhizotium (6) colonizes plant
roots and produces a form of nitro-
gen vital to its host, Other types of
bacteria, including Eschenichia (7,
Streplococeus (8), and Treporama

(9, can cause disease in humans,
Matabolic neads sometimes
bring together disparate species.
Methylococcus (10), an aerobic
mathane consumer, may be deawn
to Mathamasarcing (11), an anaero-
blc methane producer; Degu)-
fovibrio (121, & hydrogen sulfide
producer, attracts Ancalochions,
Beggiatoa (13), and Chromatium,




which corsuma thal compaound

Anotier group of Myorogen

sulfide consumars, Thiobacilus
(14}, helps leach matals like
copper from ore, Straglomycas
(15) makes anliblotice. Anatiaoha
(16} produces oxyaen from

waler -.‘|l:TIF.-[| pNOIOsSyINEss
while Bdeliowbrio (17 attacks

many omer Daciena
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A BELLYFUL OF BACTERIA
Even @z we hamess the hacteria around us, we
benefit from the many living Inside us. in the
large intestine alone, a diverse community of a
hundred trillion bacterial calls acts as a barmier
againat pathogens. These cells also produce
nutrients that the intestingl wall absorbs,
darivesd from food the small intesting cannot
digest (1), mucous gel (2) secreted by goblet
cells {3), and other bodily substances.

taking up some 70 percent of the bactenal
volume, Bscteroides (&) and Eubacterium (5)
break down the complex carbohydrates from
whaole gralns, fruits, and vegetables, Other bac-
teria such as Acidaminococous (6), Blfido-
Bactoriym (7), Butynvitio (8), Coprococcus
{9), Fusabacterium (10), Lactolaciiius (11),
Peptastreptocaccus (12), and Ruming- rEaTNE
cotcus (131 compéete the break-
down of food. Cartain strains of
Clostrigium (14) and Eschenchia
(15} are atso normal residents
of the intestinal ecosystem, but ofhers it
can cause diarrhea. We know very littie about
the roles, a5 workers or pathogens, of many
bacteri, including spirochetes (16). Prominent
upper respiratory residents such as Siapinyio-
coccus (17) may be just passing through

FRIMTIEE B JAWE TijmE

gave rise to the ancient art of fermentation.

The mastér fermenters, many authorities
agree, are the Japanese. Using enzymes pro-
duced by fungt and bacteria, they ferment
their esteemed sake and beer, their miso, their
malodorous bean dish, natte, And, of course,
Lhat most essential condiment, soy sauce.

The Japanese began producing sov sauce
five centuries ngo. At the Kikkoman Corpora-
tion in Tokvo, I saw the simple ingredients of
the sauce: soybeans, wheat, salt, and the mold
Aspergrlius.

“The mold is one of our treasures,” said an
employee. Alluding to the Japanese reverence
for forefathers, he added: “The production
warkers call Aspergillug ‘ancestor.” "

From Japan I brought home a box of deter-
gent and gave it to my wife, Susan, pretily gift
wrapped. “Romantic,” she muttered. But
she relented with the first wash using microbe-
muade Afakku (Attack). Unavailable in the
U. §,, it has captured half of Japan's two-
billion~dollar market

Attack joined a flow of innovations that
emerged from the laboratory of Koki Horiko-
shi and his celebrated Superbugs Project
He unearthed scores of bacteria intriguing to
science and beneficial to Japanese mdustry,

“My fascination 1s bacteria that thrive n
extreme environments, " said Dr. Hortkoshi.
“T discovered the Attack bacterium in a rice
Beld; it survives alkalinity that s lethal to most
microbes. [t produces an enzyme thal peéne-
trates the dirt-holding niches in colton fab-
rics—how, we still don’t know."

' ] 4 UG OF WINE, a Loaf of Bread. .

Poet Omar Khavyviam could have been
a microbiologist, so neatly did he link
thesze products of fermentuation
“"Both use the veast Saccharo-
myces,” said Gary Sanderson of Universal
Foods Carporntion in Milwaukee. “The veast
converts sugars in the griin or grapes to car-
bon dioxide and alcohol. In the bread the
carbon dioxide bubbles become trapped by the
dough, causing the bread to rise, The alcohol
boils off during baking but leaves a sweertness.
Wine 15 the reverse—vou retain the alcohol
and permit the carbon dioxide to escape.”

A thunderous new dawn for microbes as
workers broke in Californiain 1973, Scientists
Stanley Cohen and Herbert Bover spliced the
gene of a toad into the genes of a bacterium,
Thiz remarkable feat signaled the birth of

5]



maoadern biotechnology, Now microbes could
e tatlored to create medical and other prod
cottld then be
produced in large tanks

ucts. These strans TS

Bacteria had been groomed for the task
“They have been intensely studied, particu-
larly in medical research,” said Paul Schendel
of the Genetics Institute in Cambridge, Mas-
sachusetts. "'We know mare about them than
nbout any ather iving svstem. "

Much of this research focozed on Esche-
rechia colr, found by the millions in our large
intéstines. When gene sphicing went commer
cial, £, codi became the bacternam of choice for
cloning and mass-producing new materials
The first product brought security to more
than four million diabetics across the United
States. It flowed from Eli Lilly and Company
in Indianapolis

1The pharmaceutical plant was erecting a
new [acility wiven I visited. "It will process
Humulin, our trade name for human insulin,
Andrew Russell as we trooped
Tanks

trithions of

EX[Halned
through the present overtaxed plant
rose three stories high;
genetically engineered K, coli were manufnc-
turing the vital drug

TS,

=
v

“Before we learned to make insulin.” said

[ir. Ruzsell, “the onlv sources were cattle and
swing pancreases, There was fear that the
demands of an increasing population would
cxceed supply. Then Genentech, Ine., of San
Francisco,
making gene to bactenia. Lilly developed the
difficult technology of producing the bacteria
in lrge tanks and 1solating and punfyving the
drue. The crists was avorded.”

(Ironically, a particularly virulent strain of
the E. coli bacteria was responsible for several

managed to transfer the insulin-

deaths after children ate contaminated ham
burger meat in [ast-food restaurants in the
Pacifbicr Northwest this vear. That strain
causes llinesses that can lead to anemia, kid-
ney fatlure, and strokes.)

Microbial factones could spread beyond
medicine into products of other industries
| here are, for example, microbes whose tiny
Dodies bulge with plastics

“We think of plastics as new materials,”
said K. Clinton Fuller of the University of
Massachusetts at Amberst, “But bacteria
have been making them for 3.5 billion vears

“"Many

identical 1o those used in svnthetic fibers. Bul

species make polyesters almost

Natiomal Geographic, Aupgust 1003



there's an all-important difference between
biological plastics and the chemical synthet-
ics. Bioplastic is biodegradahle; synthetics
have a mirror-image molecular chain that
inhibits hiodegradation.”

Is thé world responding to the prospect of
bloplasticsr

ICT, the British chemical miant, produced
150 tons last vear, said Professor Fuller, and
environmentally minded German " greens”
gladly pay more for biodegradable bottles
mace from it. Japan, critically short of landfitl
space, could be Hrst to plunge into large-scale
Broplastic production

W0 BACTERIA loom large in the struggle
to provide humankind with foed and
fiher, They are Aprobacterinm and
Bacillur thuringtensys, known asB. [, to
pardeners and farmers, Among their
benefits, the two could lessen agriculture’s
dependence on chemicals used in pesticides
B.t. produces g miraculous natural insecti-
cide, best known for its effect on caterpillars
The bucterium, which contains a Liny protein
crystal that burns through the insect's gut,
exists in countless strains, each fatal to n spe-
cific insect. Applied as dust or spray, the prod-
uct causes few environmental side effects
B.1.'s precision, however, 15 & handicap in
the marketplace, where it must compete with
chemical insectivides that can Rill mam
insectz. Because sunlight destrovs the protein
crystal, the insecticide also has a brief life, and
gardeners must reapply il every week or 50,
This limitation has been overcome by the
Mvcogen Corporation, '"'We transfer B.f. s
crystal-forming gene to a Pseudomonas bacte
rinin that has a tough, double-layver cell wall,™
salfl Thomas Larsen. " The cell walls encapsu-
late the crystal against sunlight, piving i
agreater feld life. We call it the CellCap Sys-
tem.” Apphed as a spray of dead FPiewdomo-
nas, o product using CellCap was the first
senetically engineered pesticide to win EPA
approval for release
In 1976 Israeli entomaologist Yoel Margalith
was surveving a mosqulto-iniested area of the
Negey desert Cin o ;Judl il 8] witted a massof
dead larvae. Laboratory analysis showed they
had been killed by an unknown stram of B E.,
now labeled 8.t 1., for isasiensis,
The discovery marks o humanitarian mile-
stone, The World Health Organizatbion and
others spray B.lL1. on vast arefis in Afrca,

Hactevin: Teaching Olg Bugs Newe Tricks

ENZYME POWER

"It takes away all the dirt — that's how it's
different,” declaras Tokyo residant Megumi
Ishikawa of Attack, & Japanese detergent that
uses bacteripl anzymes to digest stains. The
grime-fighting bugs were found in a rice field,
Hot springs in Yellowstone National Park (fac-
ing page) yield bactena with heat-resistant
enzymes crucial to DNA research.

Asia, and South America to control malaria-
Depring  mosguitoes. B.t.i. also kills black-
flies, the carriers of rnver blindness, and
spraving campaigns are eradicating the men
ace in fertile river vallevs of West Africa

A novel idea arose from B L. "s success: Why
not ingert itz crystnl-growimg gene directly into
a plant? The plant itself would then combat
pests, reducing the need for spraying. And the
mmsect-killing trait would pass Lo ensuing gen-
erations of plants throwgh the seeds.

But how do vou insert a bug's gene into a
plant? The answer lay in yet another bug,
the remarkable Agrobacterium tumefaciens

“It's known as the crown gall bactenum, ™

i
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ienotogical boost at a ski resort near Lake Tahoe, Califomia
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erystallize at temperatures rouahly 9°F warmaer than the water's freazing point — &n advan-
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sald Johnie Jenkins of the U. 5. Departmen
of Agriculture

=ervice 1n Stark-
ville, :'lrI::-u'l-'-.=i_i-|1| HWe f_.|':i|-*.'L-_-|_|__r_|'r*-':|:,'r.=.?.':.nrru

makes an enzyme that enables it to snip a

Kesenrch

plant s chromosome and insert 18 own gen
| be gene causes the plant to produce tumors,
or galls. These form food for the bacterium
“lo change a plant's genetic structure, we
remove the tumor-inducing gene from Agre-
it with the EEene we
wani tor the plant—one that produces, say, a
1

tacterium and replace
crystal. Agrpbacieriym then mserts it into
the plant’s chromosome,”

Aproborctaritim's performance in Starkville
could alter the future of agriculiure

There and at a dozen other sites, Monzanto
15 testing cotton plants implanted with the B,
gene for killing caterpillars, The tests aim at
reducing the frequent drenchings with chemi-
cals required to protect the 14 million acres of
cotton in the U, 5, —a staggering 35 percent of
all insecticides used on major crops.

Slipping inmud from an overnight roan, Dr
Jenkins and | surveyed his cotton patch. The
hent
e weight of their healthy bolls

engineered plants wereé easy to spot-
over by t
Unaltered plants stood erect
balls destroved by wormes. " The difference isa

miast of thelr

3K}

[ 4
B,
B
| =

“Monsanlo hopes

1 geed com

single gene,.” he said to
commercialize the advance throug

SELE

e

ne 1 to bate 1990 ™

panies in t
Lrilics argue that the target pests will soon
genet to B.1

uncertainty lurksin the shadows. Will a publis

Evalve resistance Anather
outcry scuttle the project?

Americans have shown concern about the
introduction of genetically engineered organ
smsintotheenvironment. True; the Mycogen
relesse of CellCap products womn
those introduced microbes were dead

Mindful of public feeling, Monsanto and
gEroupscooperating in the cotton experiment —
EPA, USDA, Mississippi State Universitv,
and the state of Mississippl—have maintained

-
e |

!.'I="IFII'I.':I.|, bt

rigid safety precautions. Public hearings pre.
ceded planting the first

Ur. Jenkins breathes optimism. *“The alter-
native 1o our work is continued , massive pesti-
cide use. I think we're on the side of history

Agrobacterium opens many doors for bio-
lech companies. The DNA Plant Technology
(LIMNAP) Igb m Oakland, California, is aiming
an introduced gene gt fungl that cause rot in
supermarket vegetables. Other DNAP genes

COLLG

prolong the sweetness of peas and « hange the

color of roses and chrysanthemumse

Sadional Geographic, Aupust 1003



AN APPETITE FOR OIL

“Theore werg cracks so big you'd Tind every-
thing from beer cans to mica nesis in them,
marvels technician Andy Anderson (lefts, who
hetped rebuild an aight-mile stretch of Kan-
sas highway ruined by lempearature exiremas
Asphalt-gating microbes in the S0 are ais0
thought o play & role. Natural bactena
that dine on petroleum products are being
groomed 25 new weapons against oll spilis
Researcher Tom Worthington (right) hatped
devise a cleanup system using powdered
white clay to capture sticks (middle), forming
edibie islands for the bactera to attack (bot-
tom}, The buegs, cultured from undersaa oll
seaps, are diligent: His expariments show
hat 70 percent-of the test splils are gone In
live weeks, “It'd take mother nature 55 years
to da what we do in 36 days," claims Wor-
thington. '“You get these fioating dinner pstes
pf oll, and the bacterna |ust sove am.

[CROBES have joined the work force
m other areas:
* Biomining: “>Spanish miners
knew in the 1700s that by running
water on piles of copper ore, they
caused free copper to seep out,” explained
Henry Ehrlich of Rensselaer Polvtech.
"“Unknown Lo them, the moisture stimulatec
hacterin to oxidize the sulfur binding the cop-
perin the ore.”

Today perhaps a quarter of all U, 3. copper
iz processed by bioleaching, In Brazil, Austra-
lin, and South Africa, gold mines use microbes
to treat the raw ore before final processing
with cvanide
e Biosensors: When a herbicide spilled mnto
California’s Sacramento River im 1991, state
suthorities quickly applied a classic test lor
toxicity, immersing rmainbow trout and
watching to see if they lived or died. Today
authorities are switching to a bactertal device
developed by Microbics Corporation of Carls-
bad, Califormia. The size of azmall typewriter,
this sansar capitalizes on the trait of many bac-
teria to luminesce, like lightning bugs. The
hacteria do so less brightly when in contact
with harmful material

Enzymes made by bacteria integrate with

Bacterin: Teaching Old Bups New Tricks




electronics in sophisticated sensors developed
by biotechnologist Isao Karube of the Univer
sity of Tokyo, Dir. Karube's enzymes measure
the alcohol content of wine and beer and the
freshness of sushi. Placed in hospital toilets
the sensors monitor the health of patients, as
indicated by minerals deposited with urine
* Enhanced oil recovery: Microbes play a
growing roie i wringing oil from faltering
wells. The opportunity is enormous. In U, S
atl fields an estimated 50 lhon barrels await
improved recovery technigues

“Hundreds of wells are stimulated vearly
using microbes. " said Thomas F.. Burchfield
of the National Institute for Petroleum and
Energy Research in Bartlesville, Oklaphoma
‘For example, bacteria remove clogging par-
affins. A company can inject microbes down a
wiell or simply stimulate the bugs already there
with nutrients 3

L
[ .

I he acid rain that

* Coal desulfurization:
threatens lnkes and forests in North America
traces In large measure to su
combustion. Bacteria show promise of remow-

fur from rcoal
ing mich of that sulfur before the coal is
burned, Research is under wav ot the Institute
of Gas Technology in Chicage and DOE’s
[daho National Engsneering Laborat: v

* Nitrogen bixation: French chemist Louis
Pasteur recognized in the 18005 that soil

microbes arg essential o life; they are the

primary force for fracturing tough molecules
of atmospheric nitrogen and making it avail-
able for plants
genus Rhiizobium, live in the roots of plants,
principally lepumes

Agriculturists have sought to extend this
process to other crops and thus reduce our
dependence on chemical fertilizers that pollute
the environment. It has proved a challenge

Thesze bacteria, often of the

Yabional Geographic, August 1983



PARASITE PATROL

laking the cure 10 a fand stricken
NITN ONCNOCercIas:s — rver oiing
niess —a World Health Organiza-
LHGN NBNCOPET SPrays @ mixiure
taken from Bacliius Hunnienss
ragyeilars O an INFeCiad mvar In
Guinea The biodegradable foxing
taraet the larvae af the blackfiy,
which caries the disease, A pes-
ficide supply depot (fop rign at-
tesis to the scale of the oparalio
rhough help has come too kats
for & victim in Mali (nght), experts
hope to banish the iliness from

West Ainca by the vear 20040



“Soil teems with Rhizobium strains,”

explained Jo Handelsman of the University of
Wisconsin at Madison, “but most of them are
poor nitrogen fixers, even though they are well
adapted to their niches. We can find efficient
nitrogen-fixing Rhisobium strains, but it"s dif-
ficult for them to compete. We're trying to
make them more competitive by manipulating
their genes.”
* Making snow, stopping frost: In 1975 Steven
Lindow of the University of Wisconsin dis-
covercd that bacteria living on plant leaves
encourage the formation of frost. He traced
the phenomenon to Psendomonas syrimgae,
whose cell wall contnins & protein that causes
water molecules to align so that they form ice
crystals,

Picking up the ball, colleague Trevor
Suslow developed Snomax, n snow-making
powder formulated from dead P. syrimpoe.
Today the product, licensed by Genencor
Internationnl, Inc., is mixed with water and
sprayed on ski slopes around the world to
gENEraie snow,

If bacteria induce frost, could damaging
frost be prevented by ridding crops of the bac-
teriaf Each year U, 5. farmers spend millions
of dollars fending off frost with wind machines
and water sprinklers,

Dirs. Lindow and Suslow pursued the idea,
adopting the name Frostban. They removed
P, syringae’sice-nucleating gene and grew the
frast-frée bugsin tanks. Spraved on leaves, the
altered bacteria crowd out the frost inducers.

During the 1980s the scientists sought (o
release the altered bactena on California pota-
toes and strawberries, Their efforts stirred
tumult from environmental activists. Jeremy
Rifkin of the Foundation on Economic Trends
and othars sued to halt field tests in 1983, Vol-
leys of new test applications met fresh vollevs
of objections. Finally in 1987 Dr. Suslow
obtnined permission to test the bacteria on
strawberries, Dir, Lindow on potatoes. They
succeeded in completing their tests, although
in both experiments vandals ripped up plants.

Results showed substantial frost reduction.
But the industry lost momentum for introdue-
mg altered hacteria.

“During that time,"” said Dr. Suslow, now
with DNAP in Qakland, " we were also able to
identily naturally occurring bacterin that can
crowd out the frost inducers.” In 1992 EPA
registered several of these naturally ocourring
strains for field use.

(i

MICROBE THERAPY

Japanese spa goers loll in invigorating
entymae baths,” where wood chips are
haated by the fermenting zeal of Bacillus
subfifis. Whether easing our paing or tackling
our wastes, new technologies are proving
that unexpectedly good things can come
from nature's small packages — bacteria.

OW BATE wre microbinl releases? Scien-
tists acknowledge that in the early
days, guidelines for control of bacterial
relenses were lacking. They' believe
safeguards now exist, through both
legal requirements and adherence to time-
tested resenrch standards,

“1 can't see the Australian ralibit problem
happening,” said Lenore Clesceri of Rensse-
laer, alluding to public fears of runeway bacte-
ria strains.

“We've experimented with engineered bac-
teria for decades,” declared Robert Steven-
=an, director emeritus of the nation’s hacterial
bloodlines at the American Type Culture Col-
lection n Rockville, Marvliand. “"'We've had
no trouble, partly because of the earlier
concerns,”

Before quitting my coverage, I visited bac-
teria paradise — a sewage-treptment fucility, 1
chose o key one: Marvliand’s Back River plant,
main line of defense between Baltimore’s tor-
rent of humun and industrial wastes and the
effluent-burdened Chesapeake Bay.

“We screen the wastes, settie them out, and
use a pinch of chemicals,” explained manager
Lrerry Slattery, * but the bugs are the heart of
it. The wastes feed more than four million
pounds of bacteria. Sometimes 1 wonder
who's working for whom,"

We visited the secondary treatment area—
great troughs aflow with dark liguid. “For
every pound of sewage that arrives; we
unleash ten pounds of bacteria. They're lean,
they're hungry, and they grab."

We went to the outfall, where the final efflu-
ent enters the bay, Minnows schooled beside a
long concrete pier, gnd fshermen pulled up
white perch. “ The treated effluent,” said Mr.
Slattery, "is much cleaner than the regular
bay water."

I get your message, Mr. Slattery: We look
alter the bugs, and they will help us look after
planet Earth. ]

National Geographic, August 1903
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Adrift in a sea of
3i':i‘55, a Tibetan

nomad guides his
flock over the Chang
Tang, or “northern

plain,” home to one
of the world's netvest—

and most immense— Eq{ _ '- "h'f )

" Article and. phatographs by -~ -
" . GEORGE B. SCHAILLER | -~
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EARLY 2,000 TIBETAN ANTELOPE flowed over the
curve of a hill. Pale and insubstantial in the heat waves, they
streamed toward me, the murmur of their soft grunts filling
the air. There were only females and voung. Whenever a
mother briefly halted to forage, her month-old offspring suck-
led quickly or bedded down, exhausted.

In June the pregnant females bad hurned north, moving

silently over shimmering plains and past snow-swept moun-

tains, following an ancient migration route to some mysteri-
ous place to give birth. It is a place so remote that even
nomadic herdsmen do not venture near it. It 1s so bleak that
the animals find little more than the dry leaves of a sharp-
tipped sedge to eat. We had tried to follow the herds, but
severe blizzards stopped us at Heishi Beihu, “blackrock

northlake.” so named for its black lava flows. Now, in early

CFFENING MEALS OM THEI MOYE, & TIRETAN ANTILOFE SULCHLEE WER MONTH-OLT DFFETEING
BY THE THOUSANDE, ANTILORE STILL- SWEEF FREELY ACEOSS THE WILD HEART OF TERETY







Barbed but beawtiful,

@ blue poppy embodies
Eoth the delicacy and
harshness of life on
Tibet's northern plain,
With an qverage eleva-
ton of 16,000 feed,
annual rainfall as mea-
ger as fwo miches, aod
a hrief three-month
FTOWING seasomn, no trees
break the raw horizon
in 4 grussland aimost

as big as Texas,

August, the antelope were 2 hundred miles
south on their return migration.

As the animals approached, 1 becamen
motionless mound, my face tucked among
cushions of edelweiss, vellow-flowered
cinguefoll, and tufts of spear grass. We were
it 16,500 feet. Behind me glacier-flanked
peaks of the Aru Range rose nbruptly, sev-
eril over 20,000 feet in elevation, and on
my left was Luotuo Hu, “camel lake,” tur-
guotse and tranguil among brown, rumpled
hills. The antelope, normally so shy, surrounded me, some at less than &
hundred feet, us they letsurely headed down vallev. Another herd came,
and another, Only about half the females had young at heel, ag compared
with two-thirds with voung ot this season two vears before. The June
blizzards had probably killed many newborns.

I felt becalmed in time and space. In 1903 the British explorer Capt.
C. &, Rawling had also witnessed this great migration: *Almost from my
feet away to the north and east, as far as the eve could reach, were thou-
zinds upon thousands of doe antelope with their voung . . . there could
not have been less than 15,000 ar 20,000 visible at one time."

Rawling was the last Westernér to observe this spectacle until my wife,
Kay, and 1 visited the Aru area in 1988 and again in 1990 and 1002,
There are fewer antelope now, and the groups we observied belong to the
largest of the four known migratory populations in the Chang Tang,
Tibetan for “northern plain.” These unhampered migrations indicate
that the Chang Tang harbors & rare treasure, an undamaged ecosvstem,
a truly wild land not yvet controlled by humankingd.

HE TIBETAN PLATEAV is nbout 950,000 squire miles in size,
and shout 70 percent of this area consists of high pastures
(map, pages T2-3). The highest of these is the Chang Tang;
it spreads over much of the western and northern parts of the
Tibet Autonomous Region of the People's Republic of Chinn
and also extends east into the nelghboring Qinghad Provinee and north
into the Xinjiang Autonomous Region s far as the Kunlun mountains,
which trace the northern rim of the Tibetan Plateau, Pastoralists have
long settled the good grazing lands= of the Chang Tang. But the desolats
northern area, north of about 32° N latitude, has remained #ither unin-
habited or only sparsely populated. This section covers some 200,000
square miles, an area larger than California or Germany, and maost lies
between 15,000 and 17,000 feet in elevation. It i5 a harsh landscape of
forbidding grandeur and infinite horizons. Winds rage, their force bro-
ken by neither trees nor shrubs, Winter temperatures drop (0 minus
40"F, and even in summer the night temperatures hover around freezing.

T e

GEORGE B, ScHavLuesn, director of science at the Wildlife Conzervation Societyv in
New York City, has reported on lons, snow leopards, and pandus for NaTIONAL
GEoGHARHIC. His Iatest bool, The Lost Pendi, was published in April by the
Umiversity of Chicago Press.

National Geographiac, August 1903



At the turn of the century the Swedish explorer Sven Hedin traveled for
55 davy across the Chang Tang without seeing another persaon. He wrote:
*Roads! There are no other paths there than those beaten out by wild
yalis . . " Asa boy I had resnd Hedin's aceounts. The Chang Tang
became to me & fabled land of dreams and adventures. And later, after 1
became a naturalist, the aren retained its sense of unknown possibilities,
its fauna of Tibetan wild asses, known locally as kiangs, of wild yaks, of
huge-horned Tibetan argali sheep, and other species all still unstudied.
Here one can step bevond the known world back in time to explore where
no outsider has ever trod.

Another antelope herd passed by me, and then the slopés were sitent,
I ¢limbed gphill toward my waiting car, almost afloat in the hard, bright
light. Overhead a flock of sand grouse and a few white clouds were on

the wing, and the sky was as blue as.a poppy. Nine kiangs,

elegant in their russet-and-white coats, ascended a slope A Bespancw
opposite me, astallion at the rear. Many stallions are solitary  Prosger
during the summer rut, boping that a hevd of mares will wan-  Suprosmin
der into their territory, The belly of one mare bulged; she [y Pagtr
would give birth within days. Four wild vak bullsgrazedona By Your
far hillside, looking huge and rugzged even at a distance, SOCTETY

Ahead of me, stretching to the south, was the Aru basin,
about 700 square miles in extent. The Chang Tang consists mostly of
lake basins without outlets, separated by bald ridges and mountain
chains. No great rivers have carved through this terrain except at the
castern margin, where the Yangtze River has its source. As glaciers
melted after the last ice age, vest lakes filled the basing. The land became
incrensingly drier and lakes grew smaller, some-disappearing. Old beach
lines can be seen as much as 600 feet above present lake levels: Today the
region is & high-ultitude desert with only about five to ten inches of pre-
cipitation a year, most as snow and
hail in the summer. With a drop in
lake levels, minerals were concen-
trated, making most water brackish
ar saline, undrinkabie. Once one
large lake filled the Aru basing now
it is divided into two smaller lakes,
Aru Co=—co means lake in Tibetan
—and Memar Co, near which we
had our camp,

Our expedition leader, Gu Bin-
vuan of the Tibet Plateau Institute
of Biology in Lhasa, waited for me
bw the car. Distances in the Chang
Tang are so vast and the terrain is
50 remote that it is best to use four-
wheel-drive vehicles. Most areas
are accessible, especially in winter,
when the soll s dry and streams are
froren. But I preferred to walk: One

Tibet’s Remote Chang Tang

Ears at attention, a
Tibetan woolly hare—
endemric to the region—
wavers befween curios-
ity and flight. Hunting
wild hare 1s taboo
among some nomadic
herders: Tibetan Bud-
dhism holds all life
intiolate. For Tibefans
evemt peaks and lakes
can be holy. The Chang
Tang, a stark and deso-

late wilderness, 1s home

to innumerable deities,




A world stripped o 1is
rocky soul surrounds the
author's camp along a
glacial wash in the Ary
basin. The monmertdl
Chang Tang has dis-
couraged ruman miri
stom for millenmia. Eten
foday s windswept
valieys and nameless
peaks remain largely the
domain of gazelles, wild
asses, and yaks, Nomads
imbabit mostly its soulth-

erm and western fringes,

can only make imtimate con
tact with an aren on foot, roof-
less, exposed to the raw bite of
wind. Besides, the animals of
the Chang Tang are not inno-
cent of cars. Wild vaks may
travel for miles and Tibetan
antelope seek the horzon with
derziing speed when thes
perceive a vehicle, obwiously
aware that death can follow

Lince when wilking far
north of the Aru basin, we met
a lynx in a desplate place
where the p
and corrugnted as a yvak chip.
The land was empty, with lit-
lle grass and few nnimals:
AN occAsional grayv-rumped
Libetan woolly hare—a spe-
Cleés unigue o the plateau
huddled in a shallow scrape
Mo humans came to this iso-
iated spot. But the lynx had
settled here, At rest on a cliff,
e apparently thought us in
consequentinl; there was not
even fire in his eves as he gazed
1in our direction

Im the Aru basin a Tibetan
garelle, a lone female, fled
from our car with stiff-legwed

LIS |Wre s |__’|'.'J".'

poundds, heér white rump patch
flashing like n heliograph.
*erhaps she had her offspring
:'.'!L']"-.E'l-!' T |'|_'-. 1||‘I-'I'l"|'__'_| i f'll:,' LA F |_'-'
about 30 pounds, these deli-
cate and swnift animals are the
most widespread of the wild ungulates on the grass steppes; they are usu-
lly =een i small herds of up to a dozen individuals. Farther on, the
plains suddenly rippled, and dust rose as if swept by wind. My scope
reviealed a berd of male Tibetan antelope, about 350 of them, racing sev-
eral abreast, their horns as erect as the lances of a company of knights

two packs roamed the basin—or per-
Males, unlike females, do not troop as
far as 200 miles to the barren north in spring. Instead most migrate onls
part way and loiter the summer awav alone or in herds. By November
they will have rejoined the females in preparation for the rut

| had come to the Chang Tang to chronicle the ohscure lives of the pla
tedau’'s lnrge predators (snow leopard, wolf, lynx, Tibetan brown bear
and six wild ungulates (wild vak, kiang, blue sheep, Tibetan argn
razeile, and antelope). 1 was interested in their status and distribution,
mrth and death rates, food hahits, movements
became my special focus. Just as the senconal wanderings of the wilde-
|::'|:!1:'.-|'. ||l.'::|:i1lr' ‘.|||! e | ||-:l..'-|||!rl'r 5} I'.'Ir_' :“".nr_']'r_'Tl-.:fI_E i]'._ T.:-;J:]Eﬂ]":j.'_l__ S |]|| |_]|_|,' tTravels

Perhaps they had scented a wolf

haps they merely feared the car

'he Tibetan antelope

] .'I i dl -. N T ! F JF
Nattonal Geoprnphic, August 1903
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of Tibetan antelope in the Chang Tang. Belween 1985 and 1987, before
,':.r'!_'i:'l|_||_i||j,,: work in Tihet. 1 had E-ul_":,'-l_'-}'l'_'rl wildlile in those DRITS of the
Chang Tang that extend into Qinghai and Xinjinng. Large tracts had it
tle or no wildlife; and those animals that survived seemeid iving elegies
for m past that was rapidly vanishing. Would the mystery, solitude, and
inspiration of the
noble animals and the construction of roads, mining camps, and other
development? The 17,300-square-mile Arjiin Shan Reserve had recently
heen established in Xinjiang at the northern edge of the Chang Tang, a
notable action by China, but it wnzs not enough. 1 was reminded of the
last words of Milarepn, & Tibetan hermit who died in 1123:

wang Tang e marred by the extermination of 1ts

Do if vou like that which may seem sinfuid
EBul help livimg beings,
Becayse that 12 tridy proes wors

Conzervation intintives are too often marde after wildlife hos been
decimated and habitat modified: ] was deétermingd to belp the Chang

Tibel's Remote Chong Tang
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“No spectacle could be Tibetan colleagues have
more sublime,” explorer strice logged thousands
Sven Hedin wrote of a of miles by car and
trek through the northernt camel (focing page),
Chang Tang af the tum laying groundwork for
of the century. “Every the world's largest nature
day’s march, every reserve after Greenland
league brings discoveries  National Park. The
of unimagined beauty.” 115, 500-square-mile
Satellite images offered reserve—Arizona would
Western scienfists their fit inside its boundaries
onty glimpses of Tibet's — s established by
remote outback between Chrina this year. The
Hedin's visit and 1988—  park promises a wealth
wihen China allowed of new bivlogical data,
atthar George B, Schal-  and more. A wilder-
ler into the Chang Tang’s  ness on the roof of
desolate northern sector, the world has been
He and his Chinese and set aside for posterity.
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saker falcons, and sand foxes
subsist on them, brown benrs
dig them from their burrows,
and wolves snatch them ap
when larger prey is unavail-
ahle. OUn the lush pastures of
eastern Oinghal each pika
familv—a male, female, and
their offspring—lives in an
extensive burrow system.
Bul here on Lhe spartan
uplands, where most of the
ground is bare and food
widely dispersed, pikas use
scnttered simple burrows,
each six to ten feet long, and
ceuttie betwesn them

Hume's ground javs, small
tan birds with curved hbills,
were feeding nestlings in an
abandoned pika burrow near
our tent. Y Three adults have
béen bringing insects to the
nest all day, " Kay sajd. This
nest had not just a pair of
adults but & third sdualt
helper, probably a fledgling
from the previous year

Chi Doa, 4 Tibetan who
was second in command on
our trip, called cki fan—din-
ner. We sitl on boxes and
water cans outside the cook
tent, ench of us with n howl
of noodles and canmed peas
spited with red pepper. Yak

—= oy = w====  ¢hips smoldered, henting
water for tea

The Aru Bange glowed in sunset hues of sepia and gunmetal gray
Dawn. one of our drivers, enthusiastically told us that he had spottied a
large herd of wild vaks in the nearby foothills earhier thot day. Perhaps
we could find them again tomorrow

The cold hit hard as soon as the sun vanished behind the ranges. Kay
and 1 retreated to our mountain tent, where, tucked into our sleeping
bag, we read a little by flashlight. Before going to sleep, 1 looked outside
There were stars cloge and bright but alzo a cloud bank that spoke of
snow. Later snow came, rustling ns soft as moth wings on our tent

[LLTONS OF DOMESTIC YAKS inhabit Central Asa,
Essential to the lives of many people, vaks provide
meiat, wool, and milk rich m butterfat, as well as fuel
and transport, But to have a true image of the yvak, one
must meet a wild bull in unrestricted freedom. A ton of
power with imposing 30-inch horns, the wind whipping his long mantie
of hair, he takes passession of the landscape. Wild vaks were once

Fibet's Remote Chang Tang

“A noisier, cheerier lof
[ have never seen,”
an early Exropean visi-
tor remarked of Tibetan
nomads, pasforalists
whao still brazen out
wninter temperafures '-"_?"
meinus $°F in yak-Tair
tentls: Dependent on
herds of sheep and
oxlike domestic yaks for
surpitial, nomads hate
shared thetr remole pas-
tures with wildlife for
geneniations —a tolerant
tradition imperiled by

the tllegal wildlife trade.



Unfazed by humans, a
Iymx (facing page) siares
fearlessly from its perch
in @ northern comer of
the reserve, a hinterland
devoid of people, Wild-
life here is so unstudied
that the behavior, popu-
lation, and distrilnition
of mujor species are only
o being documaented.
One noveity: golden wild
yitks (below), a rare
mitation in the normally
bluck-hatred species.

abundant on the Tibetan Plateau, During his travels in eastern Qinghal
in 1889, William Rockhill found hills “literally black with vak; they
could be soen by the thousands "

Those plains are now empty of yaks, killed off for meat since the
19508, when a new road made the ares nccessible to hunters. This species
of wild cattle is now largely confined to the most remote parts of the
Chang Tang, and even there it is becoming increasingly scarce. Herds of
20 or 30 or even i hundred wild yvaks can still be seen, as can bulls, singly
and in small groups. In one uninhabited area of 3,200 square miles we
found just 73 vaks during an intensive survey, The Aru basin and area
surrnunding it was exceptional in that it had, o my knowledge, the larg-
est remuning concentration of wild vaks in Tibet, aboiit one thousand.

The next day we found the herd that Dawa had reported. The vaks
rested on dun slopes the sun had already freed of snow. From a great dis-
tance I could count over 200 black dots speckling the hillside—and two
golden dots. Wild yaks are typically a lustrous black except for a flush
of gray on the muzzle, But in the Ari region a startling mutation has
occurred: One to two percent of the vaks are completely golden. A black
temale may have & golden calf or a golden female a black calf

Most of the yaks drowsed in ponderous ense. At the edge of the herd n
ball trailed a cow closely, guarding her from other bulls; the rut had
begun, and she would give birth eight and a half months later,

A short distance from the others a herd of 40 vaks grazed placidly on
the plain. Suddenly the animals bunched and bolted. Five lanky walves
surged around and through the herd. After a headlong rush the vaks
hatted, then stood indecisively. Occasionally a wolf swept closely past the
herd or a vak made a token rush with lowered horns. It was a standoff,
The wolves apparently were searching for calves; but there were none.
Soon the pack bounded off to join a sixth wolf on a nearby rise; the yvaks
lingered before drifting toward the hills.

Aiter observing the vaks awhile, | too wandered off. As usual 1
remained alert for brown bears. The Tibetan brown bear, a subspecies
found only on the platenu and now the rarest large mammal there, has
biack legs, a broad, white collar, shaggy ears, and an irascible temper.
Near here a bear had rushed from a depression with her head threaten-
ingly low, hair bristling, and with utter fury she pursued the car in which
Kay was traveling. The animal revealed its wildness, and Kay was suit-
ahly impressed,

“*1 have never, ever, seen such an angrv animal."” she told me later. It
was a female accompanied by two cubs.

If thi= account tarries so long in the Aru basin, it i= becanses wild
hoofed amimals are almost always in view, because no area of the Chang
Tang has so imprinted itself on my memory. With its ecological whole-
ness and stark beauty, its mysterious horitons and unfettered freedom,
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the Ary basin is a place where both body and mind can travel; [t repre-
senis to me the spiritual essence of Tibet

In 1891 Hamilton Bower, an officer in the British Army, visited Aru
Co and wrote afterwerd: “In every direction antelope and yvak in incredi-
ble numbers were seen, some grazing, some lving down. No trees, no
sigms of man, and this peaceful-looking lake, never before seen by a
European eve, seemingly given over as a happy grazing ground to the
wild animals." Now, a century later, wildlife iz still abun
dant here, more so than in any other place 1 saw in the
Chang Tang.

The Aru Range provides fresh water pnd with it gooo
grazing. But the growmng season is short, & mere three
manths, and for most of the vear the herbivores are forced
to feed on drv, dead plants that are not very nutritious
Only some 30 plant species provide most of their forage.
Yet the animals have divided their sparse résources with
harmony and simplicity. For instance, biue sheep favor
the vicinity of clifis, wild yaks and argali sheep the oot
hills and high rolling terrain, and others the plains. Kisngs
o enting spear grass, whereas Tibetan antelope
sample a wide variety of plants, from coarse sedges to suc-
culent legumes

are partia

¥V OHINESE AND TIBETAN co-workers
wiere mostly from the Tibet Plateau
Institute of Biology and the Tibet For-
est Hureatr, Over a ;'uc-:“.|u| of zeveral
vears we made five journeys through the
Chang Tang Reserve, each lasting one to three months.
Our work was made possible by these two Tibetan organi
rations, the Wildlife Conservation Sociefty, and the
Nationnl Geographic Society. Driving cross-country, the
land expanded before us, scoured by wind, immense and
vital in its salitude; otir vehicles providing the only hiuman
meastire. We usually traveled with two cars plus a truck
that carried fuel and food. One car would lead, selecting &
rovte over hills, through ravines, around soft ground, and
the heavily laden truck brought up the rear. If we mis-
judged the terruin, we or the truck often got stuck axle
deep in mud. This could require n day or more of digging;
excellent exercise at 16,000 feet. Permafrost underlies
much of the northern Chang Tang at a depth of two to
three feet, but the surface could be o z0dden after davs of
siummer storms that we could not travel. 1 would have preferred pack an-
imals to vehicles, There is aldavistic pleasure in traversing these uplands
in the simple fashion of another age. We did this only once, for thres
weeks, riding on Bactnian camels at the leisurely pace determined by the
animuids themselves. But Gme was short, our mission grgent
A mere dozen or so Western expeditions had penetrated what is now
the Chang Tang Reserve be
We sometimes crossed the routes of these early travelers, Prince Henry of
Orléans and Gabriel Bonvalot were the first to cross the aren north to
south tn 1889, and Hamilton Bower first went west to east in 1891, 5t
Greorpe Littlednle’s caravan in 1895 included his wite and terrier. sven
Hedin made three journeys, the last one from 1906 to 1908, fnd with i

ore we began our collaborative work there

Tibet’s Remote Chang Tang




the period of foreign exploration there came to an end. Most of thes
expedibions were gttempting to reach Lhasa, the holy sanctuary of

Libeatin Buddhism, by entering forbidden Tibet through the uninhabited

Lhang lang. All fatled. Tibetan soldiers posted near Sthine Co and other
|--..Il e tyrned the exu I LAONS 45 ||'

The aren saw no more for tirners wntl 1950 In that vear Frank Hes-
sac, an American Fulbright scholar: Dim rlas Maockiernan. the Amercan
onsul in Xinjinng s capital, Uruomagi; and three White Russians fled the
civil war in Xinjinng and tried to reach India by crossing the Tibetan
lateadl. Thev had struggied almost a ross the Chang Tang when ner

us Libetan border guards shot Mackiernian and two of the White Bu
ctans Hut Hessau ":-I One companion survived to be ¢ 1l ".""I:E'.II Te
Lhasa and on to Indin

since the 1960s 4 number of Chinese scientific expeditions hnve co
iucted research in the region, but until recent vears the accounts of early
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Antelope carcasses

[ie frozen af @ camp in
the Chang Tang, where
hurters roamed urith
store knives and scrap-
ers (below) in Neolithi
times. Today profit, not
subatstence, drives much
of the killing: Antelope
wool is spurn into fine
sparves coveted in India
and Europe, With every
sgle, the empty plains of

Tibet grow emptier still

Some wrote perceptively; others viewed animals in terms of recipes or
provided erroneous insights, as when the British wanderer Henry Savage
Landor wrote about the kiangs: “ Their apparent tameness 15 often
deceptive, enabling them to draw quite close to the unwary traveler, and
then with a sudden dash seize him by the stomach.”

Like some early travelers, we found that wildlife was not evenly dis
tributed throughout the Chang Tang. For miles we might see nothing
except perhaps a lone kiang on a ridge, his tail blowing, the sky to him
self, or perhaps a glint of gazelles. Then suddenly in the empty land we
would come upon an aggregation of animais here groring was espe-
cially good. Owverall the average density was less than one animal per
sqquare mile. The northern half of the reserve is desolate, with gazelles
almost absent, argalis as rare there a3 elsewhere, antelope sensonal, and
the other animals few and scattered. The region remains unpopulated
because livestock cannot easily subsist there, By contrast the sout
half of the reserve with its grass steppes is critical to the survival of the

ern

Thet's Remote Chang Tang




wildlife. Here the antelope gather by the thousands for the winter: here
the kinngs may still roam in herds of ane hundred or even twice that. But
almaost gone from the south is the totem of the Chang Tang, the wild vak

CUnce only o few pastoralists used these grasslands seasonally, if at all,
They herded their sheep and goats and vaks, und they hunted for subsis-
tence. In 1906, for example, Sven Hedin came across a tent inhabited by
a woman with three children. " She had arrived from Gertse [Gerze] 17
days before with her two husbands, who had returned to Gertse after
they had filled her tent for her with wild-ace meat. She owned a few vaks
and & small flock of sheep and would live for the next three months on
game—vaks, kiangs, and antelopes.” Tibetan pastoralists hunted
wiolves, lynx, foxes, and bears for their pelts and to protect livestock
And a small amount of antelope wool was traded to India, where it was
marketed as shaktoosh, the king of woeol, because none finer exists, Such
subsistence hunting by a few herdsmen with muzzle-loaders and traps
had no measurable impact on the wildlife.

Indeed, hunters have been part of the Chang Tang for thousands of
vears. Une day a3 1 meandered far from camp along the beach of an
ancient lake, its waters long ago transformed té drv steppe, 1 spled at my
leel & sliver of stone, a piece of chert. Its charcoal color contrasted with
the pale sand and pebbles around it. 1 picked it up. It was a stone tool, &
flake with one edge chipped to make a cutting blade. Hunters had once
camped here, perhaps 5,000 vears ago, perhaps 10,000 vears,

All the way home I held the stone tool tightly in my hand, making
human contact over the millennia with those who had also walked these
unbounded uplands. And now that 1 had learmed (o see, I found stone
tools m several localities, all good campsites, such as at the moath of val-
leys and at hot springs. Most tools were scrapers or knives or micro-
tlades, tiny sharp flakes that can be hafted as arrowheads. The tool kit
of a hunter,

Stone-tool sites extend far north into areas of the Chang Tang that are
not inhabited today. Pollen analvsic of Iake sediment by researchers
Huang Cixoan and Liang Yulian of the Chinese Academy of Sciences
shows that about 5,000 to 15,000 yvears ago the region was warmer and
wetter than today. Then as now most of the Chang Tang consisted of

B0 National Geographic, August 1993



steppe, but there were also stands of pine and fir and thickets of tama-
risk, willow, and alder. Lakes were then much larger, and mountains
hristled with glaciers. People and tents would have been part of that
landscape as well, and I now viewed it with asense of times past.

During recent decades the économy of pastoralists has changed. Unee
families made long annual treks by vak caravan to trade wool, butter,
antd other products for such basic supplies as tsampag, the roasted ground
barley that is & Tibétan staple, But now trucks reach aimost all tent
camps, even those of pastoralists who have moved narth into the Chang
Tang to the limit of good graxing. The traditional system of pastoralism
that shifts livestock seazonally has maintained the grasslands well; I saw
no serious overgrazing in the reserve. Wildlife and ivestock can ohvi-
ously continue to coexist. However, with a ready access to markets, some
pastoralists are now less tolernnt of wild animals, especially of kiangs,
which are thought to compete with livestock for food. Others still find
quiet pleasure in their natural heritage. As one herdsman told me, “T like
i see wild animals around ™

ITH THE ADVENT of a cash economy, cornmercial hunting
has been added to subsistence hunting. Wild vaks, with
=0 much meat, were the first to be killed in great numbers.
(OMTicials from ome town ventured far to the north into unin-
hahited terrain each sutumn to shoot wild yaks by the truck-
load. We found yak heads littering the maost remote areas. In 1988, in the
small town of Gerze, I saw herdsmen plucking wool from antelope hides
to 2l to local dealers, In the courtyard of one such dealer were sacks of
wool ready for smuggling into western Nepal and from there to Kashmar,
where the wool {5 woven into scarves and shawls.

Since the mid-1980s the trade in woven gonds has become so lucrative
that it has sharply driven up the price of antelope wool. In 1992 & herds-
man received the equivalent of about $350 for a hide (the price of four
sheep). But in Europe s small shawl sells for as much as $3,000 und o
lnrge one for $8,500.

In the winter of 1991 we visited a hunting camp, one of four in nsmall
area. There were three men, wrapped in sheepskin cloaks, from Gerze,

Tibet's Remote Chang Tung

Elegant us figures in an
Oviental screen pait-
ing, anfelope struggle
throwugh a heavy snot-
fall that starved hun-
dreds of antmals. Life
is on the edge in the
Chang Tang. Studies
sugwest that the pla-
teun’'s sparse vegetation
has forced grazers to
specialize —wrild yaks
and arguli sheep favor
the hills; antelope

and gazelles prefer

tie flotlands.
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triegic remnants. The fate of the
hison on Lhe American plains
Codmies Lo mindg

(he Momt Poame Hum. This
ts the Tibetan invocation for thi
silvation of all living creatures
Fo Tibetans life is I:"-E:"- inl L
Chang Tang is a sacred realm
When the last wild vak has died
and roads have been pushed to

Live rmm ol that remoti '.'.'ll||I'|.

Tibet will have heen denatured
it will hitve lost something vital

The high Chang Tang repre-
wentd life at the edee, 50 precar-
ms that wildlife cannol absorh
the additionnl pressure ol heavy
nunting. Un Uctober 17, 1983
the most severe blizzard i 30
vears covered the eastern Chane
Tang with a foot of snow. Wind
and sun usually clear away such
snow, but this time it was calm
and cold. At wight, in our tent,
e Lhrrmometer registorod
minus 25°F, The plains and dis-
tant white ranges, weiled by
mist, had an Arctic aura. Ihe
wild hoofed animails had to paw
through crusted snow lar pnour-
i.j_rl';r_jll |'::|f W Lhev ward
SIATYINng.

['he dainty gazelles, trudging
knee-tleep through snow, st
fered most. Exhaopsted, they
rechined never Lo rise agnin, and
in the great silence the snow
drifted against their cold bodies

Nhe lower leps of kiangs became

phraded and bloody {rom thi

frozen crust. Being large, kinngs expended less energy in digging for
food, and thev survived the storm better than the gazelles and antelope
Many hundreds of antelope died of starvabion, mainly females and
voung: we found 193 bodies in just one valley. Herds moved far afield
feam thetr uzual wintering grounds, but they ¢ould nol escope the icv grip
n the lanc

The blizznrd had occurred not long belore the onset of the rut. |

ISE
surviving females were in such poor physical condition that they did not
v them when 1 returned ths

allowing vear to check. This one blizzard reduced the antelope popula-

bhreed, or, at least, very few had young wil

tinn in the enstern Chang Tang drastically and virtually eiminnted two
vears of reproduction. Livestock suffered too: The pastoralists lost two-
thirds of their sheep and half their vaks. Both the wald and domesti
hoofed animals traditionally increase in number during good years only
to be reduced by such unpredi tahle cntnstrophes

Fibet's Remote Chang lang
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Hoofs drum the brittle grasslands as a herd of Tibetan wild asses, or kiangs, gallop over
the Chang Tang. In autumn groups of up to 200 kiangs collect in the broad valleys of the
reserve. Generally not hunted, most kiang populations concerdrate in the southern Chang
Tang, where pasture —and nomadic herders—are more abundant. “Wildlife and livestock

can ensily coexist if grazing is well managed,” says author Schaller.
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HE TIBETAN ANTELOPE looks like an antelope and acts like an
antelope —but 1t 15n't one. George Amato, a conservation
geneticist with the Wildlife Conservation Soctety, analvzed its
mitochondrial DNA and found that the animal's closest evalu-
tionary affinities are with sheep, goats, and their relatives
To discover what traits this so-called antelope shares with its sheep rel-
atives or with the antelope gnd gazelles, I had to observe it= behavior in
detnil, The December rut, when animals are most active, is the best time
to do this, The &80-pound males are then at their most handsome; thewr
pale brown summer coat has changed to a light gray and white nuptial
pelage, except that the face and front of the legs are black. A walnut-size
bulge, a nasal sac, projects from the side of each nostril, giving the muz-
zle o swollen appearance. Tibetan antelope tend to aggregate at certain
sites during the rut, a hundred or two hundred but sometimes more than
a thousand
Cine day I stood on a rise, eye to my scope, focused on antelope on the
plain below, A male chased another full tilt for more than half o mile,
pufis of dust exploding under their hoofs, 1 marveled at their stamina at
these altitudes. And [ also noted that my eveballs were freezing. When ]
used the hand that had steadied the tripod and scope to thaw my face,
the wind whipped the tripod nway.

Nadronal Geagraphic, Aupsst 1903



But there were niso calm
warm davs with tempera-
tures around zero. One such
day 1 walked among the
antelope and sat down, quiet
and immabile as & rock cabrn.
The animals soon forgot me
Males trotted past with head
held low and the white flag
of the tail raised as they mave
pnrimordial bellows, challeng-
ing aother males; their nasal
sacs aching as resonators.

H females wanderéd near a
male, he herded them with
muzzle skyward, showing off
his white neck. Usoally the
females ignored him, but
sometimes ane bolted and
was pursued by him. And
during hi= absence another
male might appropriate the
remaintng females.

A male does nol defend &
plot of land but instead tries
to maintain a small harem for
g few hours, just long enough
for a female to come into
heat. If a female is receptive,
the male high-steps close
behind her, bellows, and
kicks the atr with a stiff fore-
leg, He mounts by standing
bolt upright, barely touching
her —behavior typical of gazelles, This and some other behavior suggests
that Tibetan antelope may be living relics of a line going back to the time
when the true antelope and gazelles split from the sheep and goats during
the Miocene, eight or more million yvears ago

But such knowledge censed to entice me that day, for the plain
stretched info the sun’s blinding light to a horizon of white hills aloof 1n
their barrenness. A herdsman's tent huddled in the fold of the hills. A
wolf strolled along a distant cutbank, and a flock of horned larks twit-
tered by, And all around, the antelope danced on the tawny grass in their
ancient ritual

I was at the center of this sacred space, watching and aware, celebrat-
mg the harmonious balance of a fleeting moment. [ was in a special
place, as stated so well in a frngment of an old Tibetan song

The lond where sprribund ond hroman law reign supreme,

In Lhe land where celestial potwers ave reveres,

Wihere animals ore partmers in life's strugele,

Where birds iy without fear,

Where fish swim in freadom,

Where wildlife 11 prolected,

Where men ond twomen cherish inner peace and outer frecdom []

Tihet's Remote Chang Tang

An exhuusted Tibelan
gazelle awaits its fate
after u snowstorm in the
far vastern Chang Tang.
Linforgiving as it is
beautiful, Central Asia’s
premier ecosystem fas
always weathered its
storms in solitude.
Human meddiing may
yet charge that—
thowugh with care one

of the carth’s last inbact
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Veiled by a scrap of net, a Somali
| man shields her infected eyes from

grip of devastating famine in the Horn
of Africa. World relief has helped Ethi-
opia, Eritrea, and now Somalia
emerge from the twin horrors of war

and drought, while long-suffering
Sudan lingers behind.
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SUTTAN
Population: 27.4 mil-
ban. A north south
civil war has forced

lacement of two
dn:irlrlnﬂp-ﬂp]n within
Sudan, 375,000 othars
have flad to naarky
countries. Destroying
gnembes’ crops and
livestock, marauding
bands have left n trail
of thaft and raps

GA

ERITREA
Population: 3.3 million.
The impact of a [8603
Srought was height-
enad by a secassionist
war with Ethiopla. In
the two ynars since the
war ended, newly indu-

el Eritrea’s crop

wnkds have doubdled.
e fiakion has cut

farelgn food ald
renuests by half

ETHIOPIA
Population: 53,4 mil-
lige, Famine In Lhe
|88 0 wan a vatad
by collective-Tarming

rarra and civil
war; Yictory by rebel
forees in @51 brought
about the retyrm o
private farme. Last
year's harvest of food
crops was the largest
i 20 yaars

Indian

[LTBROTUTI
Population: 481,000,
An sfand of relative
stability, Djibout) has
had a defense

ment with France sinca
gaining independence
In 1277, With 3.000
Franch soldiery, plus
ships and warplanas,
this is an important

staging area for sup-
plie= Lo Africa’s Homn,

(decean

SOMALILA
Population: 8.5 million.
The custer of dictator
Mohamed Siad Barre
e 120 unleashed open
warfary among clans,
Fighting and drou
plutsged Samalla Into
chiaos and mass star-

vatlon. To data, etrife
and fTamine have
ciairmpd 3ome 350,000
lives, masthy childran.
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TRAGEDY STALKS

Abdulrah
Loy
v cradhng the

P th it STRTd

USLIMA Aden
man stood by the
grave, gent
bundle of

the emaciated remains of

hitr  seven-vear-alrl  son

Her cdaughter had diecl, also al starvation, &
few days earlier and before that her mothe
whom Muslima had carmied on her back dur
ing a two-week, foodless trek to Baidoa, in
southern Somalis

“1 have buried all myv family,” Muslima
"Almost evervone from mv village is
dead. T have no more tears left.”

L.ast yenr s famimne

snid

| (1
the most recent of the
SLOTIes of NUngeEr At
war that cantinug to
cmanate [.Elll'nl SCEITIR
ia, Ethiopia, Eri
treq, and Sudan In
the Horn of Afnca
The
elicited an

i |lr':||;-|_—-—-ll-l'|

latest tragedy
outpour-
ing  of
ARG Echermsity Inom
round the world, as
did the Ethioptan
farmne i 19R4-55
rilt' EVENRIS IN SOTA-
lia also caused an
unprecedented imter
national nterven
ttomn, the only woy the
world could try to

THE HORN

of terror; that and famine Killead al
lion there and in Eritred

hétwieien north and south lor 2§ of the

VICRT S — D

I..l]i'l' parc ".l..-l.'.i el ii.l.'l.

Toward 1

[HINE

0 F

AFRICA

sl a il
L Sudkin, v war
a6t A8

with drouveht and floods— has
AT ::"'I.|' !il.] E S
e end of last vear and the begin

f this, [ traveled through the Horn of

AInca trying ti discover some of the reasons

for its perennial troubles

[ found problems

commaon to much of a continent whose people

have leaped from small traditional societies t

1
lgte 20th-centun

-'|'rn-r:+:i-..'|.-' ancuenl

horders imposed by colonial

patiofnhood 1 onls

"..-.| ""-.'.||-"'.*.'.'-.

;
a Hw

powers, and the

stop the socind disintegration that was cCausing ROMALIA anid calorie deficiencs

tmithies likee Muslima's to die, Led by 25,00

| 3 I-'ll-_i".'-. the mabilary lorce II'I"|I'."-4'1

Units Iroim 2.2

Hut as the -||--I||'_'|.| forused on Somalia

MLVEE Were -"-.J."'-'J.!I:' ifl “';-I.II;'I_||_ '-'I-IJEII:' ]'.l:'l'"l'i.'_

1z gl ecover from their
wn brutal recent past. The human toll has
been stageering. Following the overthrow of
somali dictator Mohamed Si1ad Barre in 1991,
anarchy and famine have left 350,000 Somalis
dead. In that same wvear, rebels in Ethiopia
ended Mengmstu Haile Mannn

and Eritrea struggled t

g 1 7-ViEAr TELIED

ragedy Stalks the Horm of Africa

Sigms of starvation

R O yoting boy
Raidoa. His reddish-
brrowr hatr and

stripped body

rraddice
draped tn ¢ shrotud

i Tinery, SIgEiTE
flegh—indicate that
FE LR SUiTEn FLE TN

I MOrasnTLE. O Condi-

| ¢ it Cked Oy Drotain

1
ol o |
L&

Denyvaration has

taRen @ toll, drying

and pgeling s sim
sSodlv, food alone

ot coriter thi
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il childrere. If he s

VEVES, Dg OOy iy i

I mdsE
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[ ree it full
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legacy of repressive and corrupt regimes sup
ported by the Cold War superpowers

Dirought alone rarely canses mass
tionn. War is the true plague of the region
"Lod makes drought.” an old sayving goes
" Man makes famine,”

SUATV

WENT TO SOMALIA during the height of

LI Crisey

January, after U.5

landed. The difference was impressive:

the famine was over, the guns gone from the

streets. But saving livesisone thing. Restonng

i society that has fallen s far into anarchy as
has Somalia requires more than force

Last year's famine was confined mostly to

southern =omahs

ple last summer and AeAlN TN

Marines had

to the farmland that was
baddd waste during the war to oust dictator Siad
[0~
The fiercest fighting was in Mogadi-

Harce anc the strife helween clans Lot

L]

qitl, which -=|-|ir mto twao sections

Woals
supposedly under the control of warlords
All Mahdi Mohamed in the north and Gen
Mohamed Farnh Aldeed in the larger south

¥ogadishu wasz destroved by artillery and

gunfire. Thousands were killed
lord had control over the gangs of armed men
he thues ran amok, terronzing
They
looted to buy kal, the shoots and leaves ol

Meither war-

it s ares

the people, stripping every balding

the Catkha eduits bush, a habit-forming

stimulant they chew I:'.". Ery argument was

settled with suns,

The population of Mogndishu, aboot & mil
lion, was the same as before the war, but it was
a different population. Many of the city dwe
ers had sought refuge in other parts of Soma
i, incamps in Kenya and Ethiopia, or, if they
hiad money, 1n Europe, Canada, and the U, S
Manyv poor frmers fleeing the war and ban-

ditry in southern Somalia trekked to Mogadi-
shia 1n search of food

n came and took all
A bl

in Mogadishu

Y Barre's clansme
wnimals, " sald Abdl Mualin
YEAr -";II rll'lr':i-Jl'l T o
“Theyeven made us slavghter and cook one 20
thev could eat it right in front of us, Thev beat
me. They reped my mother and sistér. They
took our clot evervthing.”

“When elephants fight,” an African adage

puts it, "the grass gets trampled

LALLT
H £13-
CATTI]

s, our shoes

Hased in Washington, 1), O, author and photosra
pher RORERT CAPUTO has contributed numerous:
stories on African subjects, most recentl
Zaltre River {iNovember 10411,

oni - the

[ went toa hospital on the northern outskirts
of Mogadishn. The Somali dodtors and nurses
and the International Committes of t
Cross staff didn't have time to treat anvithing
but gunshot wounds

Felis Abdl Al a girl of three or four, sat In
the middie of her bed stanng at the stump
where her leg had been

e Red

Felis had lelt home
I the
|;;'|||
exploded into gunfire, and one of the bullets
shattered her lower

Felis spent the days alternntely gigeling and
crving, asif she couldn't guite figure out what
had happened. Ward 4 was the most depress-
ing; mangled small bodies, bewildered voung
eves, "This 15 the reason [ stay here,” Ih
Ahmed Mohgmmed Ahmed said, gesturnng at
wounded children, *How
could 1 abandon them? If we leave, they die.

one alternoon o visit her néighbors

Tireet an argument Betweer Two men

'm |
et 48

the roomiul ol

wWe see the results of the madness EVErY |_i__1}'.

especially when there's a food distribution.”

SOMALIA

Feasting on famimde,
armed profiteers
‘guarding™ Baidoa's
atrport (top) demand

_|':|'l.-||:|'ll' from ||'-II.'_'r

workers in exchange
for landing rights and
sife passage. Here, o
LARE worker hands
ver $ L 500 worth of
Sorals shillings
Before tmtern-
tiondd tnterserition
Sl .".'Il:.!-:- cefsn stole
foodd from starving
_|'|:'I:'| '.Ii_' [l :-|_':|I o -I'I_'
hlack market—which
5 '|'|:"'.I e |I||'lI CETIIETY
DEEON SETVING COORED

food {right) insteod

of handing out dry ro-
tinns. Exploins relief
worker Dahabo Isse

"I the

cooked. atin

Maoharmowd

food 8

men don'l







The food brought in by the relief agencies
wasthe only thing
biare. By some estimates, 50 percentof the food
donated to Somalia was looted at port, ware-
house, teeding Kitrhen, or in between

eft to steal in acity stripped

was one big extortion racket,
truck drivers, and armed security
men all demanded huge sums of monev and a
share of the c¢argo to let the relief agencies
deliver the food. The airport was controlled by
a gang that demanded payment to let mercy
flights land. Strikes often closed the port

Lyuns were gverywhers
full of “techmicals,” four-wheel-drive vehi-
cles mounted with maching guns or cannon —
one éven had missiles scavenged from a MiG
lighter. Every agency had to hire its own pri-
vate army of technicals and armed men, but
many of these guards were the same young
sormalis high on kat who stole, often from their
own employers, and terrorged the city

"Maost of these guvs are from the bush,™ an

samalia
]..:|'||IF-|'|'-.

Mhe atreets wers

old man named Farah explained. “Two veirs
apo they were herding camels
riding around in technicals chewing kat, loot-
Ing and raping as they please. You think they
want to just hand in their guns and go hack

»omalis share a commaon history, language,
and religion —just the ingredients needed o
But Somali society evolved

Mow thev're

lorm & aaltion

| (2

around small clans that roamed the arid plains
with their camels, sheep, and goats, making
alliances or warring with other groups over Lhe
limited resources of water and grazing lands
Armed with knives and spears, Somali men
were constantiv shifting lovalties to ensure the
welfare of their group, Today's warlords and
gangs are armed with hundreds of millions of
dollars' warth of modern weaponry supplied
by the United States and the former Soviet
Union, as well ns the world's arms merchants

“1In America, when yvou go to school, you
learn about being a citizen of your country,”
sald a young man named Ahmed. " Nomads
have no schoals. Children learn only about
their clan; they memorize the narnes of their
lineage back to the founder of the ¢
an as thev belteve in (rod

an. Soma-

lis believe in the
it's a religion "
Somalia didn 't exist until colonial powers
Italy, Britain, and France—and the Ethiop
1an Empire divided up the land of the Somali
clans and imposed central administrations, a
concept alien to the fiercely individualistic
people. These powers kept ordéer by lorce, So
too did Siad Barre after he seized power in a
military coup in 1969, When his iron grip was
linally broken, ancient nvalnes reemerged
"We've gone hundred wears,”
Nuria Hagi Haszzan, a lawver, told me. “We

.'l.l|_‘| i 'J". i

National Geogrophic, August 1603
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some of the children were orphan:
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are my children now.” =gid

Mobhammed, who ied, washed
them
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A0 &1

their village, “When | came, | was
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nightmare,
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to practice his uncertain English with me.

Awoul was 14. With ather boys from his
ared, he was taken off to Ethiopia, at the age of
nine, by the SPLA. He staved there four vears,
receiving both education and military train
ing, before being sent back into Sudan. But he
left the SPLA and walked to his village.

“1 was very happy when I found my fam
ily," Awoul said. "But then the government
army came and burned our house and stole pur
cows. My father tried to run with t
thev found him and killed him. My mother,
two sisters, brother, and 1 hid in the bush,. We
had 16 days' walking to reach here. [ want to
continue schoal, but bow can [P When the food
doesn't come, | have to go far away to collect
wild fruiv. And ] haveto look after my mother,
who is sick. | am the only child who is big.”

The plane finally arrived with food. Awoul
and his family were given enough wheat to last
four days. But for some it was too late. One
group of new arrmvals had lost three during the
night; the body of a small child still lay next to
the slumped figure of his mother. 1 aszked
abott the other two,

Were they old?

g ™
of them were ald. One was 35. The other was
very old —almost 50.°

e cows, bul

one of the survivors replied, * both

AEKUMA HEFUGEE CAMP, EKENYA

Awoul was only one of thousands

of boys who left southern Sudan in

the late 1980 After two long and

dangerous treks, about 11,000 of them ended
up at thiscamp m northern Rhenyva

lzak Malong Dol, 15, escaped when a tribal

militia attacked his settlement. “l lost my
father and the rest of my relatives, "™ [zak told

me. “Tjust ran and ran. After two davs [ found

rar il FOWVETTUTIEL

sUDAN

n the north At

Dumped tn the desert
by povernment troops,
residents at Al
salaam camp fill
plostic ugs with
wiater brougnt by a
daily £upply truck
Most are countryviolk
uprpeted By the civil
war pitting the

rebels 1 the south
Some southerners
fled to the capital,
Ehartourn, bul werg
2pon bantshed to Al
Salaam and other
desert camps. “[n o
nome there 15 gross,”
SIUS @ kg wWominn
(top). "Here we howe

Muglim-controlled | only sand and rocks.’

108

somé other people who were fleeing. Together
wi walked to Yirol—it took us about three
months because it is far. But the elders told us
not to stayv becadse 11 wnos alwovs being
bombed. They told usto go to Ethiopia where
it was safe. Two hundred of us walked there
together.”

[zak staved for three vears until 1991, when
the bBEthiopnan dhictator was oviért hrown anil
the refugees lost their haven. Then he and
thousands of other bovs walked to Kenva,

“Lring all this time 1 have no news about
myv father or mothee. 1 don't know if they are
aliveor dead. I can't think about it I have just
been following survival ™

“We could get most of these boys home if
there were peace,’ said Ian Lethbrndee, the
representative in Kakuma for the UN High
Commissioner for Refugees (UIWNHCR). " But
I think thev will be here for some time.”

supported by various relel agencies, aboul







20,000 people live in the camp. The whole
place is very clean and orderly —not what |
expectied in a place full of teenage boys. They
ire constiuntly sweeping the ground, cooking,
and washing therr clothes, though a bit embar-
rassed (o De seen doing what 15 traditionally
women's work. In the afternoon most of them
do their schoolwork

But the bovs are cut off from maost of the
activities and lore that define their culture.
There are-very few girls, and the bovs have no
cattle to use as o bride-price if thev succeed in
[inding a gir! to marry

Tribalism infected even the camp. After

receiving threats from some of Garang's
Lhinka, all 350 Nuerfled tothe UNHCR office
They were afraid to stay in camp because they
wre sure they would be killed by the Dinka,
who make up 90 percent of the people here,
“Where can we go now?"” asked Steven, a

have Deen sporadic of

best: Rebels and gov-

Mercy is held hostope

grroment troops alike
in rebel-controlled delov relief supplies
Waat, where thou

sands nibble at hand

fuls of wiild plants

and sometimes athack
aid workers. While
despotr Seds in
(above) amid one of fopposite), Sudan
the Worst ramanes i foutfed as a polentual
breadbashet

foad o earn foreign

the worid Aalelgd

Food shipments to

the wiar-torm reguon gxchange

| 10)

voung MNuer boy, ““We were driven out of our
homes. by the government, driven out of
Et Il we can't get along here, what
hope is there Tor us?"

HOHH

ETURN TO SOMALIA. Three hundred
fifty thousand Somalis had died by
the time the U. 5. Marines landed
in December 1992, Since then

international forces have been making sure
food is safelv delivered.

in Jenuary Mogadishu looked like a city
under occupation. Thers were a8 many guns
visible in the city as there had been in August,
but they were slung on Americans. “'We are
o, hascome, ™ said Farah, the
old man ['d spoken with on the previous trip
“f they hadn't, Somalia would have totalh
disintegrated "

But in areas without a foreign military pres
ence, the thieves were
naving & Held doy

“In
l'l";- miaore IIi.I:I'IgI.'FI'Ill'-I
than biffore,” Farah
continued, “hecayse
peaple can't  carry
guns. The thieves
know this, so now
they come after you
with 1stols and
knives and nobody
can defend hmself.”

The airport had
ponte  from  being
closed o being one
of the busiest
national airports in
Africa. And the port!
Hulking great, gray
U. 3 Navy ships,
trucks and forklifts
buzring about, hel
copters whirring overhead. I could have
sworn | was in Norfolk, Virginia. 1 saw =2
Marine, dressed in fatigues and with an M16
slung over her shoulder, walking along: by
the docks. A group of Somali men walking
the other waoy froze In their tracks, mouths
agape. I'm sure they'd never $eéen B WoImiih
with & gun before.

[ went back to the hospital in Mogadishy
narth to see Dr, Ahmed. "No new admissions
today,” he told me, grinning, "and verv few
for the past two weeks. [ can’t tell vou how

very glad the U

=TI WHNS

T
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much better | feel.” Ir-Ir .'U'--ii All, the little said, pointing to a fat little boy wearinga T
girl who had lost a leg, had long since gone  shirt that proclaimed wiNNERS. “And this is
home and was reported to |u--l-..-'.r.u"mr.- Ali Concern. They are all named Concern,
Mot all were so lucky. Abdi Mualim Abduli herause o -I':||-||r. CONCERN they would al
the young nomad at the camp in Mogadishu, be dead.’
had died shortly after 1'd talked with him The guns had vanished from Baidoa, and
In the large displaced persons camp oo the Marines manned roadblocks to make sure no
edge of Baidoa, near where Muslima Aden more entered. “The whole env 1rur|nn:nt 11
Abdulrihman and others had buried theirkin, which we |-r|{ar_1':r_= is different.” CARE team
corn was growmng. Like the rest of Baidoa, the  lead n Morrissev saidl, “The Marine
camp was transformed; far fewer |":-'- e, No présence hilF- meant that more [ood can get to
children lyving in the dirt waiting for dl.-ullj Baldoa, and 100 percent of it gets distributed
The orphans at CONCERN's feeding center  to the needy—not just in town, but in the
had recovered too. “Look,” Halima Idow villages as well ™
Mohammed said, beaming. “ Do you remem
ber how I]hﬂ". were belores/” The framle httle 0 MANY PREOPLE had returned to thei
bodies she had so delicately washed last year villages that the International Com-
"""33"-'"5"-”'"1?- mitiee of the Red Cross closed some

1
i

some of them even have new names, " she emergency kitchens, Despite securits
went on. " The very ]i“]r-'lll‘--' wie tound in the risks, last fall the agencies had taken food to

streets could not tel FIr ames, 50 we had villagers o f.]‘r-if]-' could stay on their farms and
to name them. T hL:‘- 15 I'~.|_1I.J.-ar| Concern,” she  had provided seeds and tools for November's
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rains. Now ripening sorghum greened many of
the [elds Baidoa. Village water

sOUrTes were being refurtyshed. medical S

around

plies provided for local clinics;, and kits of
t1::|:||11111 [ llf-}x1:1b; i, and other IIPL?II ni |'||w
given to each familv to help them gel started
he immediate food crisis was over, bhut all
the U, 5. troops 1 spoke with asked the ques-
Lion on'everyona s mind: Y What will happen
when we leavers”
There has to be n political solution, worked
put by the somalis themselves. After months
of effort, the UN Iinally persuaded the heads

of competing factions to sit down with one an-
other in Ethiopia, firstin January and again in
March. Perhapsit's a beginning. My SOmA-
lis told me thev wished the Ethiopians would
lock up all the warlords and keep them there
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N ETHIOFIA the long wWar 15 Over

peaple whose images o
chook the world during the 1984-85 fam
ine are now rebuildmg their country

after Mengistu Halle Maram's ouster. Men

sy, equipped with more than ten billion dol

ars’ worth of armament tor his 250,000

army — stitb-Saharan Afnca’'s largest —sacri-

ficed a million lives to stay in power

T

He was finally overthrown in Mav 1991 by a
coalition led by the Tigray People's Liberation
Froot (TPLF) and went into exile in Zimba-
After marching into Addis A

P e aba, the

¥
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loday in Bthwopia people say what they
About 60 news

magazines have sprung to life, all but a
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ind sell thear procduce to any hiodly af whatever

B
orice thev can gel, Transportation has beer

leregulated: marketing & easier, Last vear
with the help ol thundant rains, Ethiopia pro-
of it2 most bountiful crops ever

| 1gray

leed on
In the

WOrst sulfierning in i ys85-83

region, scene of some of th
farmers are restor-
ng their severely degraded environment. In
the 1950s, 40 percent of Tigray was covared by
forest and woodlands
Q percent
tices

LaKen Lo ir tol
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lecadesof neglect, and years of war have
mithion man-days

Zemichae

ligravans worked 1

VERT. Liebremed

leIracing 1ast

hin. who works for the reqmonal government,
tald me proudly. * We terraced 251

Wi planted 42 malon
eoil o
don't do something now, we'll end up with

Dinkanesh Berhe wasone of 1,171
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I'vaceay Stolks the Horn of Airvica

cArthen dam TEeir &
We are making this
| me. W
We don't

vere hullding a g

villape west of Mekele

v dLL)

dam because it will b !|| s, she t
will build this dam with our hands
ke we
But =ebhat Nega, 8 member of the trans:
tronal Fgovernment -8 e O Calnon
in Addis Ababa. “There i= peace now in
Ethiopia, but it may not be sustained,” he
hat will sustam it is development
I he two are intertwa there
without development and no

without peace

witnnt to suffer lied lhetore.”

Lot e, 'y
1< NO DERcCH

(n [t |'|l|!_ imient

Fhe cvcle of war and drought has cevas-

tated the culture of the Somali people in the
Clgaden 1 nicar the Somali

egon of Ethiopia

1
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border
: citier 1977 !'--II:..
iuddled in camps

ground the Ogaden town of (zode. The ¥ aIx

refuge from rival

IS
thousand of them are now
nomads without camels or goats. The only fife
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Wy have no animals and no food.,. " Saphia
~omalia

Lirur Hassan {old me, She had ran t

WHEN 3NE WAS EvVen; shc HETLHW

lived in camps for 16

stayv here.”

ninarefuges camnp, ahe has

wwe will

of her 23 vears

Ssaphin and i the

NEr 1IaimipV represent one J

biggest problems in the Horn of Africa: people

who have lost both the means and knowledgi
=elf-sustaiming in their own

nments. Thousands of s=omali

|:|I"'. r:--.! Lis Ill'

are growing up without camels; thousands of

voune Ihinks aod Nuer know nothine about

The wars have bepgared them.

“1 hated the life of & refugee, " said Moham

med lzmael Yusuf, 88, “We were dependent

[} "
I "
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Lrode that Mengistu had
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canals clopged with vegetation, but the farm-

ETS WETE EREET.

“When [ was at the camp in Somalia; and at
the camp here, 1 thought I might as well die,™
Mohammed sl “But when | zaw my land
again for the first time, 1 became strong and
fresh. Now my family has a fatare.”

There isn't enough water in the Ogaden to
sitpply farmland for everybody. But these
plats offer a way out of the camps for about
15,000 people.

“Tf a hyena wants to eat an animal and
he catches it, the animal cries for help,”
Mohammed told me as I was leaving. “Weare
that animal, and the hyena is hunger. We
cricd for help, and it came. The animal

Trapedy Stalks the Horn of Africa

| danger of manes-along

relief supplies sofely
Since mtErnational
forces arrived, relief
dgencies worry [2ss
about the theft of
food, but villogers are
still at risk. Ar night,
when troops are not
on patrol, armed ban-
dits gomerimes rold
hotses for food, which

Sweeping dust from o
land grown hard, a
Marine CH-53 Seéq
Stallion takes off after
delivering food to a
village near Baidoa
Dua to the possible

the road, truck drivers

cotild not deliver the they sell in Baidoa.

caught by the hyena was only wounded and is
NoOW recovering.”

I went back to southern >udan at the end of
my trin. The war was still taking its toll. T was
toid that the people in Waat were recovering,
but when I visited Ayod, a village not far
away, | again saw starving people and heard
more stories of famine and flight, An epidemic
of a fly-borne, wasting dicesse called kala-
arar is sweeping through the north-central
portion of southern Sudan. Some communities
have lost & third of their population; in the
past five years an estimated 60,000 people
have died.

N SOMALIA the security situation was still
a mess, Fighting continued in Kis-
maavo, The International Committiee ol
the Red Cross pulled out of Mogadishu

north after its workers were repeatedly threat-
ened and £130,000 was stolen. Nine hundred
labarers and security men who had warked in
the port before U. 5. forces armved demon-
strated in front of the CARE and WEFP ofhices,
demanding back pay to December 9. The bill
was 500,000, The agencies refused and tern-
porarily had to evacuate most of their expatri-
ate emplovees for fear they would be shot

The donor countries had had enough. At a
Mirch conference in Addis Ababa they put a
condition on much of the money earmarked for
Somalia, making it available only when there
15 sufficient security in the country.

“They have no wleas or policies or philoso-
phy,” the lawver Nurta Hagi Hassan said,
speaking of the warlords who were convening
for a UUN-sponsored conference. S0 what do
thev have to talk about? When they think of a
government job, they only think of the house,
the car, and the opportunities for graft that
come with it. They aren't interested in

1149



FOrETrTiment. .-r||_1.' in Ltheir own yur-.-_u:ml

wealth and power
HE AMERICAN FORCES were begin-

ning to leave, and the anes | spoke

with were more than ready. They

had accomplished their mission of

making sure food got to the needy but were
[rustrated by the unwillingness of the warlords
1o Degin rebuilding their country. Gendral
Videed, trying to mampulite upcoming talks
in Ethiopia, stirred up anti-American feelings
in Mozadishu south, sending crowds of wom-
en and children out to demonstrate and throw
rocks at the Marines. He knew the Marines
were unlikely to shoot at women and children.
'he UM forces that are assuming commaAand
from the Americans will find themselves in a
tough situation. It's impossible to disarm

evervbody i Somalia—there are too many

gives hope o Eritre-

SOMALIA

"I wee aare al! roefil

s gnd Ethiopiaons
And what of the Suda
sys 13-vear-old nege, whose problems
rre andy oW bewng

addressed by the

IRTETmaiiondl COrmmu

Fratima Anden Ihro

nem (obmeel, wihn

planted cormn Rermnels
||.||; FLfed e o rhe
and

- o -
of chilgren ke Ehx

from UN food rations ity

to grow her thriving Horm af Africa-
plot. Her optimism i
it beginiraing, bt Somalt boyv waiting
sormalls must go forto | his turn to be fed—
sgize the promiise tho 15 ONMVONE's eSS

weapons and too many places to hide them
The UlN, like the U, 5., can maintain order in
certain areas. Hut only the Somahs can rebuild
somalia. They have to want peace

14 and sudan
with Eritrea, which won its war for indepen-

| can' hu'l]- Bvut OMmpane S CHTIE

dence from Ethiopla after a 30-vear strugsele
Eritrea’s 3.3 million people are of several
ethnie groups and are about equally divided
between Muslim and Chnstian, But their dif-
ferences have been overridden by a penuine
sense of being Eritrean.

“We all fought together in the trenches; we

thed in one anothers '

arms,  said Yemane
secretnry for external
affairs. "We have carried this unity beyvond
the war.,"”

Like their neighbors in Tigray, the Eritre-
ans inherited a
ronment and a

(zhebreab,. assistant

F-l"L'l"!t"I."- |'|.|."_-'_I'ZI.IZII'|I
shattered
Eritrean farmers are
now back on their
land and making
good use of limited
supplies. In 1992 they
produced such a good
harvest that the gov-
ernment reduced ks

fnvi-
inirastructure

request for reliel food

LT LG i|||_l_'!':|.:.-
tional community by
S0} PeTCEnl 1.'i_i':' 1|".|"i':‘.

For two vears none
of the people who
warked in the provi-
stonil  povernment,
from the president on
down, received any
They werg

not for
money or power bul

SAlAm,

WOTKINg

Lo butlad a socety
“We lost thousandz of friends
leaguesin the war, " Yemane told me. " People
who were much better than we are
livie up to the sacrifices they made?™
Perhaps the Somalis and the Sudanese will
one gay emerge from their nightmares with a
il rather than
simply destroy. 1'm sure the Sudanese in Waat
in Baidoa would asree with a
man | met in Eritrea
"We can make a poord life if there is no more
war,  hetold me simply. “All we need is peace

and ram.” D

National Geographic, August 1993

anitl col-

(Can we

l".ll'ZII'.|.'_:I|."-'~ L logEfLner

and the Somalis












ENATOR, vou have some of the maddest old
friends— and some of the strangest new
ones—that | ever saw.” My [riend Lonnie
Strunk meant coal and timber people on the

one hand and environmentalists on the

other. He knew that I'd badly ruffled some
local feathers by cosponsoring two bills in the United
States Senate. (One put severe limits on the way that coal
could be sirip-mined and required a restoration of the land
afterward. The other turned the region around the Big
South Fork of the Cumberland River into a national river
and recreation areg

I grew up near the river in Huntsville, Tennessee, and |
knew the Big South Fork as a boy. | went down with m
dad to Leatherwood Ford, and we would picnic and swim
at the old bridge. I fished the river. I hunted s=ome with myv
father, mostly for quail and grouse. But as T grew older,
photography became my primary outdoor passion. That

hobby lends itself to a deep appreciation for this corner of

ows wawrsnieTennessee and Kentucky, with its wildflowers and wild-

Cregred wp for white water and life, oak and pine forests, towering sandstone bluffs and

Ll Ay it aryl form [ . ;
e el arches, and the river plunging through it all.

muiority leader of the inited -~ : o
I'he people here have a strong frontier spirit and keep
States . Senote, Howard H, Baker,

fr., readies for a run through rap close communion between that spirit and this land. Just

iz on the Big South Fork. Baker to give one example: When Tennessee seceded from the

was a principal sponsor of the Union in 1861, myv home county seceded from Tennessee

wirk s creation. His legacy in- LT
il People here also have to be tough; it's been a hard place

cludes a atretch of flat water with . . ..
) to make a living. Bypassed by early pioneers, the region’s
roch tower where Barry Crowder j '

C S fpag o o o i g : e .
(facing page) dry launches his first boom came from trees cut to supply railroad ties. The
eayad: "What o rush!” next one came from the coal mining that so devastated
miuch of the Cumberiand Plateau. I got a taste of the coal

business myself after serving in World War I1. For a time I

L34 Natwomal Geographac, August 1993
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] | 1 T i
The warm green woods and ool nelped survey the 40-inch-high “rooms"” where miners

ciirer of Pine Craek nhi ) _ _ I .
surge af Fine Creek, photographed  wanld dig next. and I soon learned how to get around the
I_"u"!'l'!:.' Tutionr. OmiiteE O VISEET £
: mine [ n-llln ron and off the conveyvor bett

.I.' ||_'|..' |.':I| ||_'r|':'_r _I-lll:. I:|_'|_II|_'_.I

! : -~ some might sav that was good training for a career in
ril'.'::_'l'll'l'!-.':".ii."'l: -I'.|l'.' il EMICMELLE

iwild tirkey. Hiteantei's pnb the law and Congress, where both my father, a congress-

truces might be a tool left by a man in his day, and | had helped put legslation on the

Native American 10,000 vears ago  cappressional conveyor belt to build dams that would have

or pipe fora moonshiner’s still

flooded much of the Big South Fork. 1 came to realize,
dropped oy o [oter American with
though, that such lakes were, so to speak. a dime a dozen.

need of seclusion-—and haste
It was free-flowing stréams that had become the ranty
These davs our raritv —the Big South Fork —and its

good access roads attract BDO. 000 visitors a VeAr. AS my

old fmend, hfelong resident Dr. Milford Thompson, said,

* Now «dll’s damn fool can el LI here.

S0 can the smart ones. We look forward to seeing vou.

126 Nafvonal Geopraphic, Aupust 1063



BiG SOUTH FORK

National River and Recreation Area

Crossing the boundary between
two states, the park is divided in
character. The gorge from biluff
top to riverbed is to be protected
in its “pristine and notural state.™
Surrotinding land can be used,
where designated, for driving off-
road vehicles, Other attradions
include hiking, comping, hunting,
trapping, and o sceric raiiway o
a coal-mine camp and musatm,
More land 1s under study for
(melusion in the park, up to a

rmcimium af 125,000 acres.

| Privately owned land within

I | asthorized boundary of park
;il | L !
LR '
Yertlcal eza tion af painting

approcimately three (o one
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The Bl Seith Fork of the Climber .mu:
River Bagir at the cenflusncs of

Clear Fork and Naow River It s -
mobakls for & desp eandstone o

and rapids that test-the skil of
sxperisncod canceiits and Kayakurs,



E CALL IT Devi
Tump, but 1t s bloody
legs for a hiker wl

iipped at these Kentocky rapids
on the Hig south Fork, ance
picked as the site for a dan
|-"'I 1L TN ||| "| LVE TLITTE '|'|-
rattiing river into o tame [aks
Lrenched two wavs, Dan
Wheslev (far right, '.'.'5'|: -
dles) and Mike McCane load
cances in a downpour after a
rin ending at the (8 W

Hricdee. built for a lumber-and-

coa-hauling railroad abandoned

m 1954, Last summer Dan, af

ige 16, placed {aurth in th

men s expert division of & whits

vater competition. Or, ns Mike

puts it: " He's areal hot dog
Viettinrs might mest Dan of

-I'-.II g :III : i' Fhiw TTrawy

with one of UHE TTVET OUCTITEe]

Lumberiand Rapid 1 ransit,
wned bv Dan's father. Thrill
I..l_ I.l_ CAN |_|- |-.|| 1 III-III-lr II

from a dav's canoeing on gentle

L in== | andl Ll riffles to five-day.,
y5-mtle guided raft trips thal

churn throuegh Class 1

Anil
IV rapids
Bicycles don 't usually run
rapids, bot Sam Povoer (Hght)
hoists his across North White
Cak Creek. He's one of a grow
ng lEplon of mountain bikers
Wi take to ronigh tratls and
sfoep lerrnin o enjoy the spor
Joe Cross, who admits that
vhen | was akid, [ alwavs
de through the puddles,.”

1 '] 1
nesds the Big south Fork Hicy

F :
qe Club,. He heiped arrange t
i orgamesd race here last
Labor Day, and 160 cyclist:
ntered. But if vou want eas:
riding mmstenad of hard racing

Cross save, © You can namae

LT OwWn (|

Hij h Fork i, k

Ehe regron by HOWARD H BaKER

- 1 pnnnl T her ohin Neth
o H1 by il in Sepbem

by Rutledpe Hill Pr

['l Ehe Thret €00 8 A 155
LiEi v 'y T'E ~ ETEA Pl eyl

s President Ronsld Reppgan’™s While

I.J"'l-l: photoerpb










The river in autumn's low water skitters through rapids at the

Narrows, Jake's Hole, and O & W Bridge, cutting its way past
eroded bluffs, their tops now remantled with hardwoods.







AISING A HYMN on East
Surday at YW hitte Pine
Limited Baptist Church,
Joan Phipps holds the hand of
her daughler, Amanda. Joan s
hushand, Andy, had a grand
fother who taoght shupe-nole

ning 1 the regron out eventu

Uly decided to move his family
#n Muncie

._l_.__- £ _I'_.Illlll'.

[ndiana, where jobs

Come Fridnvs,

he Phipns often head soutl
anbh & stream of others moving

n loose caravan bound |

| |
-

veekend in home country
Heading west more than o
century earlier, o caravan ol

Hritish under the tutelage of

novellst and soctal reformes welcome wiho would put asid
['homas Hughes came to found class distinctions, work coopera
the settlement of Kugby in 1880 tively, ahd value manual tabor
and "create a now centre of For & time the community

buran 11e
beputitul salituodse

in this strangel thrived despite o devastating

]
A prime winter and a typhotd epidemi
motive wias o provide prodo
I"_',.. |"'|_': |-. r ||

vowho were, b

Long on philosaphy, short on
BT Sl :

practical skills, Rugby deciimisd
[rom a utopian dream to 5 half-

A | L .,
LEh s il [AFLTE FErETITUTE., &% -:r_'-'| ForeEditien ¢ lHage, It remoteness

feom inheritance. All wers pared

Rugby rom unlortunats

|'. -.'.'.'-.-'.'.'.'r'lu'. -|'“||"|.' Mre 0 £ 'I!-' A S |Il.!I|'l.'I

]
- = - " [ 1 LR
impravemeril, andl LOe 18W T'Esl

dents looked witer the town
Today its preserved build
s, such as Cnrst Chureh
loph and the Hughes
pubilic library bevorid, draw vis-
itors like those from an Elder
Haostel group (above), who CoOme
for a week' = infensive study ol
Rughy's piast, the park's natural

MISIOEY, AN rEEional Crafks
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EXT Ural the horse
Drannyv Hatcher
from Lenoir City
nessee, pentles his 14-month-old
It, Cisco
maned,

Horse

wish,
Ten-

The tlnx
|_'!"|l-l'-'l|:{‘.|'-|'-'|llrr"f
known as n Rocks
Mountiin—iz zaid to have
descended [rom a stallion
brought to Kentucky in the
| 490 from out West
Hatcher rates s breed @s
surefooted

P el

and smoother soibed
than our Tennesser walking
Al 14 months Cisco was
I"hat

wittld start in another seven

ctill oo voung Lo elole

Imtamed Treasuve of Lt

r"!'-‘:'- YN

.'ll*_ IlrI.; .I l-l ! I1 I
" f.:. ?.Fsr it

et
]

months, but Cisco had already
begun his tro
o a small two-wheeled bugin
Hatcher brought him along on a
family outing to Bandy Ureek,
the most heavily developed pard

i, harmnessed

ol The recredalion aren

Thire wWho
clmims to |.Il' :'I'||-'L'|'|' Andd s
wife, Sandra {also the postimas-
ter of Huntzville
their college-student daughters,
samantha and Sabrnna, take
complete '|‘i.'1r|_-:|_-' of Bandy Creck
Stahles, And Sabring specializes
n-sizing up horsefiesh o buy fon
the rental operation

=81 SLore

' have watched

( umirevlond

While the stables have 21
horses for rent, the biggest part
of the trade 3 from peopie wha
bring in their own mounts; rent
stalls, and ride 130 miles of park
trails, sharing some paths with
mountain hkers and hikers

They come from as [ar
as (reorgma and Mich
Dallas, ™ Sam
save, and they bring as many as
i dozen antmals, coough fora
huge family to rige

o make an entire vacation

RLGHY
SVTR-

LT,

Clise "'ll-_ll'-i-:'.'

aut af the éxperience, camping
in thitir horse trailers while the
horses luxuriate in their stalls

Bay Scouts, of course, learn
Al a recent
Camporee more than a hundred
mcotts came in from nelghbor-
TR TTETES

samimy Wallianme (e, &l
right) and Richard Whated, who
make up one-third of Michpel
Jovee's Troop 230 from James-
town, | Ennessee,

Loy Camp n lenls,

JI;.Jl_ E

earned about
search-and-rescue operations
with the other Scouts. Then
Lhew tackled strenuous outdoor
eXOTCISEs, working togelthe
to get up, over, around, and
through various rope and log
bstacles

[The flazhlight, it bas been
SRl 1IN S0
have on & Smpe Hunt.

Nhase traveling Lo Big South
Fork on the lookout for real
birds have a good chance to
arded to their life lists

st fore, 15 handy G

From the large and gaudy
pileated woodpecket to the
small and secretive nighthawk,
more than 130 apecies have
been spotted

Among
pallinggo

Hofnesd

them ts Callamip
the common snip
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YEiT 1Nl Tnre

ol in A
hidcler
As trees of the second-growth
rests continue to grow . the
ould
A plan o
] populatior binck vien enough time,
ppear again, wheth
pexion stage. Dne potentia ;
mecliment 18 Hhi ck of
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1000

A YEAR

f.m.:trd a new GM car
or truck. Plus all the advantages
of a Gold MasterCard.

”D'(')'n't Spend More, Spend
Introducmg The New GV

ial g D _. .. £




’Il“ll:‘ new UM Gold MasterCard
is here, and it's the only credit card in
the world that lets you earn

LyM Botug $65 50 up to 51 .F{HHI'. a year
(M Honus $18, 510 toward vour cholce of over 100 new
GM cars and trucks,

LM Bornas $2 100000

simply use the GM Gold Card™
to buy items as vou normally would.

A VI 5 5% of every purchase

Dty Hemtal, Full Size Car ( 10¥% with GM Partners) will be
G Parine Bonus $55.99 - credited to a 5|‘-r{"I::iEI| (M bonus
account that you can use to lease or
buy a new GM vehicle. You take any
discounts or rebates that apply,

’ ) then use your GM bonus account to
&N save hundreds, even thousands
Mmﬂl i of dollars more,

R Youeven earn a 5% bonus
M Partne Borus $74.00 _ an balance transfers®...5% on
LM Banu 31055 UMBmm3ZEN 1 things you've already bought! All this
amd all the udﬁmagﬂi of a
Gold MasterCard,

M Bwas 3140

L Bonusy §2.735

S0 don't spend more, spend smarter...
with the new GM Gold Card.
You'll get a lot more mileage out of
everything you buy.

Laribbess Criise [nd Twe
i LeM artner Bonus §3311 M
L Homet 3875 PETETIGR ¥ [} FIey L Bopars 57 50

Smarter,
gold Card.

To Appiy,

Call 1-800- 846-2273

pEEE e aEk ol Phi latrE e Bunnrsd Wifanm T i T
Coemenih " WKL Sz s Bailifroe 0 ogin Pazow e e jiord 4 airmmedh
M= |5 g eyl oersil Inademsaih wl Weow i crpusdsbinn ik i el
bimfrwruirk pl Wssder Ypames. b







Calixe i

Glaxo.Driven

by the hope of
}tfhe mj]h'I())ns

of people for
whom there is

no medicine.
erl.

Hope is the light that shines on tomorrow. It’s the strength o carry

on. Hope is the faith thar the search for a cure continues. Somehow,
somewhere, there will be an answer. At Glaxo, we make medicines.
Butour real job is to find them. And our search continues. Relentlessly.
Unceasingly. Throughout the Glaxo networkof scientists committed

to finding answers. And medicines. Hope is real, the search goes on.

Glaxo.On The Brink Of Discovery.

] Glaxo

Mot i & Aedie tanes
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New Chimp Study—
Society's 5,000th Grant

n 1&E9) the Mahona! Creograping
Society awnrded geologist
[srael C. Rus=el]l §3.500 and

sent him off to map Alaska’s Mooant
SL Eligs {above ) and the surmound
ing regon, [he grant wias the 3o
etv’s first in suppart of research and
exploration. Last Marclh the S0
eby's 5. 000th grant—$1 2000 —went
o Rosaling Alp, a 23-vear-old
Enghshworman (right ) who s study
ing chimpanzees in Sierra Leope

I'he grants, now made by the

Committee {or Research and Explo
Fation, have covercd such toplcs as
the distnbution of army ant mutcs
and leathoppers, Byzanlme ship-
wrecks, and tmopical ological
diversily. Pnmatologisi Jane Good
all, Brratd Galdikas. and the late

valiondal Geographic,

Drifan Fossey all lannched their pio
I'|'.'L'I'|':._'_=-r.1-.||'."- of the greil apdes
with Geographic aid

Alp follows in their footsteps, At
LY ahe participated i a tree-planting
r'-r|I||_'|."| i|| 'I"|i:"||: ] ciing and |"=|_'I'.'||11|."
fiscmnated by the country, She
walked up to the wildhfe supermien
dent of Outambo-Kilimd MNational
Purk and asked [or permission 1o do
i chimpanzee survey, Drradually
chimps dre acclimatieing (o her pres
ence; &he has documented ssveril of
them capturing and eating o dunker
and has noted others usimg peeled
sticks to “hish™ m antihlls

[0 gel 1o her camp, Alp ndes w
miarinke ghout 2000 miles from
rreatown, then hakes 16 miles mio
the forest, First grantee [srael
Russell, who trrekked E'."_-L".L r% dAnid
climbed mountans 13 years ago,

wiotld smaile wt that

Ancient Leaves Write
New History of Forests

huis fossal lesf looks familing

as if dropped from a maple

reée in North Amernch o
Europe. But it (ell aboot &5 million
vears spo on Moew Lealand’s South
[sland. Its resemblance 10 o maple.
found today almost entirely in the
orthern Hemisphere, reveals
nature s way of devising simular-
looking solutions (o similar environ-
mental pressures, oo matter how fing
mpart in time or space, savs Kirk
Jonhnson of the Denver Mussum of
mntural History

:*-=.J|1|'.-:.Lr:|:L1 oy & Scety erant,

Johnson —who had studied fossil

plents im Morth Dakota end Mon-
tana that died out at the end of the
npe of dinosaurs —was seeking
ancicnt plants when he discovercd
maple-like leaves, new (0 sclency
ursc] other fosstls that mmicked
DRk louves

When they fell. New Zealand was
near the Antarctie Circle and much
warmer than it is todav, They
dropped oot because of cold or lnck

of moisture. as leaves do Loay., bl
because there was no light for leaves
b gather durng the Antarctc win-
ter, suys Johnson- He expected o
find ancient iegves but not =uch mim

e of Morthern Hemsphere (rees

August 19013



Thankfully, the world has

one resource that will never be exhausted:
the Spirit of Enterprise.

The Robex Awards for Enterprise were concervesd in 1976 10 recognize individuals who have deplayved a remnarkable spirn
i entorprse in the Belds of Appled Seiences and Invention, Exploration and Dhscovery, und the Enviponement. mce the Awards
were tntroduced, 30 mdivdduals have each received 50,006 Swins france and a speciafly inscnbed Rolex Chronometer timepiece.
Rolex = proud to announce the five new winisers for 1993

STEVEN GARRETT, a physics professor, hus developed a revalutionary aystem af
refriperation that does not contaln the chemscals used 1n most refrigeraton equipment
which we pinw kpow harm the ceone laver

Uhis untijue refrngeraticn method his grown out of the soence of thermoscoustics
Ciareett’'s device exploits this scsence, utilzng sound o tranader heat and. this ¢ resduice
relrigeration, A protobype bus already been tested on boand the space shuttle Diszovery in
1992 Clarrirt) sees his award a8 being smportant becagse not andy will it attract more
physicists to work o thes largely unknoen area, but alss "3 wall draw attentson b these

inteErmatng =r.'|.'|.'L| 'i':lq".':: i

FORREST M. MIMS IT1 &2 an entirely self-taught electronies specmalist who has dievel -
cpand an instrument capable of measiring the thickness of thie orone Byer He has named o
TLHS Total Creaoee Partable Spectrrradiometer

What makes this maching remarkable w rhe et that oo abosst 500 ymes |I[_.:|.':I|.'I an
200 timees cheaper than existing detectors: vet (ts readings are highly sccurate  vital
niErmatnm in I||| LiEEiE @f |.:;|-.--.l.":'.|'_ GNCErn O LD OEons l.'l.'-.l'r

It Rdorrs's aum to distribote TOS o indipeidhuinds o at least W) comintries, otmang
a network to complement measurements taken by the amall number of athcial

Misioriny stato

ALDO LO CURTO describes humesell as a " traveling volunteer doctor” Sipee frrushiung
i musdical studies, he has spent los hobidays travehing 10 remote psrts of Adnca, Asia, and
the South Sean, Arving fror medical carne W t i ['l"'i'=1' Lhere

Im 1UR1. he went o South Americn o work with the Amazordan Indeans. He studhed
therr plant based remedies, and wrote a manual for health workers which combaned
\Western and Indian medicine

[hes extranmlmary book wall be 3 waluable guile e health sorkers. For the Indians, o
i -'_| ST IS 3 PETTERnEST 1P fukuire Bedais CAl i I-I' LIATRl R 4" l-.l.":-.'l_'ii.::-n.' ur' |'.E|J.iIJI!.' = -.'IJ.'|'|'.=.|.=|r|:'.i ':-'.'
thinr ancestiies, e will use his award 1o pubbsh the first edition

NANCY ABEIDERBAHMANE has taken the enterprising step of sciting up a dairy in
Maontan@, a country noted more for ibs desert than s pastures

This i no ardinary dary, howoser, sincee if spicclalizes in pasteunzng camed s mulk
uppiied By sernimidmaddiss hedie

Fhe milk Mancy 18 peocesstig 15 harhly nutrticos, angd because 1t 1= pasteureed, o
weialthier than the raw mulk commonly drunk by the local population

With the awand, Napcy's next step is 10 produce cheese from camed's milk, thus addimg
fus the prespiree el ol Ewe b &l ol

ARTINIO DE VIVO s an lalian physical edoucatson imstrustor and a leadhing caw
explorer, In an expeditsn poor to winmng this aasned, e Vive traveied derwnn the La Venta
Rrer v Seowwo anel madde sodmie estrasdinary discemeries, including & remarkabdy wnell-
prserwed Mavan altar His expecditon also studsed the How of water in the mver and cave
systema, 1N the hope that his resegrch coukl help willagers o lew milles away 1o make use el
the water for drmking and 1rrgaton ¥y

LA B
[him pwstre) wldl sl Antosss [ Yivo 05 return 10 the wrea, to shudy "M"
[eerthet the archaeokngy of the caves in the hope of hnding the entrance

te @ Lo Jowt Movan oty RGI;EE

THE ROLEX AWARDS FOR ENTERPRISE 1993

A Bueni iTepcrabimg Ehie preosects of the winmers and I other submitisd projectr o anaziabde. To order
!I. e cepd 4 A3 SH de i | |.:il_'lll l| R Ak |. il ||||_ -ll'.... ila= a II r.'lrl_l_-' ||-'."- .I s __'”I'I'.l::l.ll: ai :I.I dURTTILE, Ul N WTIRE

[ e Seceitaarind . The Foliw Aairids for Esjerpaase, 7€) Bos [T LIE] € amewe 23, Swstzerfand
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For Archaeologists, Oil
Spill Could Be Worse

mally some good news about

the impact of the March 1984

Exxon Valdez oil spill in Alas-
Kz's Prince William sound (CiEo-
ararsic. Junuary 199 The oil’s
presence will ool moer archas olo-
msis delving into puman history
atound the Gulf of Alaska

| he oul spail stmined beaches and
seprped into a few sites, but sbentiss
can still det deturate radiocarbon
dates, savs Albert A, [ekn, Ir.. of
Binghamton University, SUNY, D
Dekn leda UL S Forest Service-
funded team that dog test pits ut ten
gites ({map, above), made observa
tons al 26 Fakh lsland,
and surveyod another 6b, He found
prehuitone tonls and ansmal bones
1o be uncontuminated
meowy the bad pews: Several sites

held oil residue from decades of wuse
of camp stoves, atreraft, and boats,

ratsmg concerns for the future. “We

as-here al

never gol the globs wo expected 1o

[ind from the FEooen Valdez, but we
commonly ot small amounts from

her sources,” Dekin savs, “Ina

way thal's more scary.”

Does Living a Stone Age
Life Cut Cancer Risk?

gm0 indostnalired
mations, besel by high rates
it caneer of the broast, utel
W%, Afdl Bvarres. mnghil Consider the
houng San people Of Afnen {below).
Females in this and other hunter
vatherer societies —the closest
mexlern equivalent of Stone Age
cuitures —expenence surprisingly
low rates of these cancers, says 5
Hoyvd Eston, an Emary Liniversity
ridioiogst
o
winmen oot a leaner dict, exorcise
more. begin 1o menstruate later,
start bearmg cmidren cariier. Nurse
them longer and more often, and
eXpenénce menopause earfier than
thewr industnal world
1 of whneh
telp lower candor rites
“The le-stvle or which
Sy genelic makeup wis
selected was actually that
of Stone Age foragers,”
Eaton sayvs. He does oo
expect wamen 1o hnve
babies early ond often. ns
ther ancestors did . Hut he
suggests that new medics-
tons might be devised wo
mmic Lhe cnnceT-resistmg
“hormand! milieu™ of
hunter-gatherer women

pounterpans

Nzattonal Geographic, August 100

Eaton's tehm found that these

Dove Love: Females
Lay Eggs on Coo
hi. the romance of 1f all: Two
doves biliing snd cooing at
cach other, joimng o build
i nest for the fertheaming eye
Nme to amend that romanti
notion. Yed, the mals oo il the
femaie, pnd scientists had thought
me thus stimulsted ghandular

LB B | Pt |

changes in the female that triggered
egp laving. It now turms ot that it is
the female coo that causes follicles
n the ovanes 1o grow end then burst
L0 relcase S R, according 1 pey
chobiolozist Mei-Fang Cheng of
Hulpers Unverxity,

L ‘l ;'I‘.'-"-é'lll-."l.'l'-.l'il niess
experiments that rendered the fe-
male unable to coo. The male cooed
s usual, but nothing happened. Bul
when a female heard recordings of
her voice, the result was an cag
deposited in the glass nesting bowl,

[he male’s coning still plays an
mportant mole, Cheng cautions. 1t
"I a very powerlal stimulus in
inducing the female to call.™ but het
own call mwhat triggers codocrino
logie changes, Cheng says

— Bors WRnNTRAD
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Why settle for anyibing less?
With prices starting
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you can afford a
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The pride
and jov of the
Blackfoot tribe...

BRAVE ~o FREE
hy;%;he

A poreelain collector doll designed by
one of America’s foremost Western artists,
regory Porillo's spectaculor paintings of
MNative Americans grace the walls of
miany prestigious museums and privito
homes. Cine of his most famous paint-
ings is “Brave and Freo,” which portrays n proud
youth of the Blackioot trils. Now, Perillo brings
this voung Blackfoot to life in a'c aptivating new
aollactor doll-Brove and Free.

"-..n||-|'. '-I..|"|||I[ (Rl |l Fid gkl |||| .|

Expertly sculpled, Brove unu'!ree is remark-
- {rh lifelike, Just Inok &t the expressive Gce
and those big bown eves Irmmed by tiny,
hand-applied syelashes. The doll’s head,
armns and legs aee crafled of fine porcelain
and the Boial fealures are pakntod by
hand. As your assurance of authen-
ticity, Perillo's signature will
appear on the back of your doll.
Brave and Free's hand-toilored
putfit is nshioned of faux buck-
skin. Decorative symbals acoent
thie doil's shirt, collar end head-
hand. ..and a striking “Thunder-

bird™ motif made of hand-sewn

beads promises good [ortune,

-'|'|-I-'.'-| P ey |.|,, -.I

Created by Artallects, Lid. Tonr

the Danbury Mint, Brove

and Free is priced af
£111, pavable in fow

monthiy install

- ments of $27.75,
o ""'"" ‘-‘1 To order, simph
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A Nation of
Readers...

J

Want to read more?
Talk less.
Keep a book
in your briefcase,
by your bed.
Get up
15 minutes early.
Read a new poem
aloud each night
before dinner
Can't sleep?
Don't count sheep.
Read.

Turn off the tube.
Tune into books.
Expand your
horizons.
Read for fun.
Read for

information.
Use your library.

A Nation of
Libraries.
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Hurricane Andrew Aftermath

| am a 17-year-old from Miami who witnessed the
horror of August 1992, described in the article
“Andrew Aftermath”™ (Aprl 1993), Like many
other people, 1lost a great deal of my home. There
were it lot of broken windows, o lot of broken
boards, but, most of all, a ot of broken hears
Yourarticle was greatly appreciuted.

ANDERES VIDAL

Miarni, Florida

You devoted (oo little space in the article to the

Lowisinnn area affected by this hurncune. Come

down and 1 will show you many downed pecan

trees, trailers citn half by trees, and a lot of phys:-
cnl and mentnl suffering.

VincesTt ). Pizrolaro

Plaguernime, Louivana

My hizsband and 1 just returned on March ¥ from o
Irip 1o the Homestend, Florida, nrea. Tt is still in
shambles, and in my opimon not enough has been
done 1o help the homeless, Garbage, debris, and
applinnces are piled as high as houses and as long
as city blocks. People are iving in places not fit for
4 dog. | think that until Homestead is cleaned up,
the military should go back in and do evervihing
possiblie 10 get these people’s lives back to some
level of normalcy.
Daxa Marz
Hampion Bavs, New York

During mry brief assignment to Miami with the Air
Force. | was touched by the compassion of those
nssisting with recovery and the undaunted spirt of
those who had lost their homes. While flving over
the devastated area, | noticed several signs painted
on what remamed of roofs with meéssages [or the
relief workers. One read. “Thanks Troops & Vol-
unteers.” Another was more succinet: “Giod Bless
You AlL™ 1 was never prouder to be in umiform
Cart. Jouw Boyve, LISAF
Huber Heighes, (Mo

Construction techmgues empioved (o low-income
houses built by Habitat for Humanity permitted
a group of 15 bult in 191 1o survive with barelyv a
scralch. IT volunteér labor can bulld houwses that
¢an withstand the forces of Hurmcine Andrew,
cannol frmned Inbor do the same T

ViarsHALL Tayiom
Mehune, North Caraling

Natronnl Geographic, Augnst 1003
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requires more thaon good intenfions. You better hove o how you con help, rend e On-the-Road Hrst Aid Book,

ping the injured ot the sceng of on occident  you check for lite-tnreatening condifions. For more of

-

hasic firstoid principles.  free ot your nearest Shell sewvice station. Or just

|

good understonding of som

Waoke sure that madica

help hos been S y coll 1-800-23-SHELL for this and other
. _ i Hiow to helo . . etk

colled Tor. And remember your ABLS— hermredand  Biree Answer Baoks. You'll learn some
| ] o

menbe save a e .
F

4 i e , Fp S, B EFRSE T . l!‘
Airwoy, Breathing, Circulofion—to hetp e essons you should never torget, =
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| heworst natural disaster 1o hal ths NIy Wasarn

unnamed hurmcane on September 8. 1900 which

spoar, Texas, Killme more than 6
people. To compare Andrew 1o this storm plo
lue on property thar human life. Pros
ymage 10 Andrew wis due i FEE DAETL 10
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[here was no mentn { the Federal Enmw i
Monaoerment A [N A cEived snme
nticism ot the nume; almost alway e on
ignorance of FEMA S TRTLERT uthority snd
iperattonal capabilities. FEMA staff{ yall o
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Ask one of

the 3 mullion
Americans
who've survived
cancer,

if the money
spent on research
1s worth 1t

We are
winning.

Please
support the

AMERICAN
CANCER
SOCIETY"

This space contritniled a8 8 pulilc sanacs

Mauritius

As a Maoritian living in France, | compliment the
leam who contributed to the excellent report. We
Maurmians must acknowledge our debt 1o Britmin
for helping us create this prosperous |sland, often
called the kev tothe Indinn Occan. Had Brithin not
taken over from the Fréench sugar barons, we
would not have achieved our transformation.
Dan CHELLUMBEM
Amiboise, France

Mauntius may have developedits way out of pov-
erty. but two guestions remain., One: Isthis devel-
opment sustamable? Mauntius imports just about
every comestible item. T visited in 1991 and was
stunmed to leam that this tropical sland importss
fruit juices from South Afnca. Reliance on toar-
1sm has left a chainof hotels whose beachesare off-
limits to residents. Fresh fishis bevond the reachof
many Mauritians because hotels pay higher prices,
Two: What of the environmental damage? Cur-
rently endangered are the Mauntius kesirel, the
echo parakeet, and the pink pigeon. The Jersey
Wildlife Preservation Trust has a rehabilitation
program attemphling to save these birds, and
another organization 1s pressunng the government
to declare the first national park at Bassin Blanc.
Len Mivicw

CNTice of Arnd Lands Studies

Lirniversity of Arizong

Thcsom, Arizona

My great-uncle, Brother Cassian Francls Dar-
mody, spent vears teaching in Curepipe at 4 col-
lege once run by the Insh Christian Brothers, His

letters to my father were filled with vivid images of

this island and its people. No mention was made in

the article of the educational institutions founded

by his and other missionary orders. which helped
lay the groundwork for this prosperous society,

CEoRGE U, KINGSTON

Fasr Longmeadow, Massachieserts

| must correct the statement that “of all the African
countrics to gain imdependence in the 1960s, Mao-
ritius 1% the only nation with an unmterrupted his-
tory of democracy.” Botswana, independent in
19y, 1% 4 miode] of stobilitvy—a real democracy —as
vour coverage tn December 1990 demnonstrated.

W. Los
Crabarone, Hotrwana

To schieve zero-population growth desprie so
many ethnic groups is quite significant, Mauritius
sets the pattern for the rest of the world to follow.,
Ben Hanses

Towyon; Maryland

Lenery showld be addrevsed to Fripioae, Natiosl
Geographic Magazine, Box 3748, Washingion, 0.
2O 3, andd showld include sender’s gddress and
retephone numiber, Nogadl fettery cun be wsed. Those
thut are will offten be edited amd excerpied,

National Geographic, August 1093
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We have seen
the future and are

prepared to meet it,

side on.

The 1993 Buick
Roadmaster Sedan
meets the 1997
lederal side-impact
standard — four
years in advance.
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INSTANT TRACTION. JUST ADD WATER.
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THE ALL-SEASON GOODYEAR AQUATRED. YOU GET TRACTION. WET OR DRY.

, LR Hydroplaning is great for skling, But not for driving. The Goodyoar
- 1% B Aquatred, with its deeprgroove AquaChannal™ moves water away, This £
'- , keeps more tread in contact with the road for superb wet traction. [i= :
d -f_ 5 design {5 50 sucoessful, | can be found In Goodyear's newest Formula i
saunti One racing rain tiee, Try a 21 of Aquatreds. And put fraction inte . fimitod
PA sction AQUATRED. ONLY FROM GODDYEAR. 774 7iics K your robail

For vour neares! retallor call 1-800-GOCHDIYEAR.

THE BEST TIRES IN THE WORLD RAVE GOOBDYEAR WRITTEN ALL OVER THEM.

EAGLE 65-L. AQUATRED. WRANGLER GS-A,

| GO on,/ SYEAR
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PREVIA

- WheN I CoMEs To SaFeTY
WE DIDN'T OVERLOOK THE SMALL DETAILS

The biggest concern parents can huve is creating a safe environment for their children

wWhich is why we equipped the Provia with safety features like a roof that meets federsal

strength standards for cars, available anti-lock brakes and a child-protector side door

lock, Theres a standard driver-side air bag too. Because when it comes to your Familys

salety, no detadl is too small : .
| I love what vou do for me!

& TOYOTA




WILDLIFE AS CANON SEES IT

SHARP-TARLED TYHANT

Sharp-tailed Tyrant

Species: caudacula
Arlull sire
Including taslh, 2
Al st
Al 1
Habitat: (rassiands
i Beazil, Farsguay
Holivia an
Surviving numbet;

L i

| Angemtirua

A sharp-tailed tvrant blends with the shades of parched grassland as
it waits for an insect to stir n the hot dry air of summer, Sharp-tailed
tyvrants usually flv together in small groups, gleanng a hife exclusively
from the czmpos. A member of the flvcatcher famuly, which includes
over 300 species throughout the Americas, this tiny bird 15 threatened
by continuing habitat loss. 1o save endangered species, it 18 essential
to protect their habitats and understand the vital role of each species
within the earths ecosystems.
Photography, both as a scientific
research tool and as a means of
communication, can help promote
A greater awareness and under-

standing of the sharp-tailed tyrant EDS].

and our entire wildlife hertage. Fhe Mew Classic




On lelevis

In the Swim With
Riders of the Open Sea

orces of darkness and
F motion make life in the

seds appear strange and
difficult for land dwellers to
fathom. Creatures of bio-
luminescent beauty, such as
a stinging jellyfish (above), a
séa cucumber (center), and
a gelatinous web called a
siphonophore, have adapted
to a life of constant drifting.
They are swept along by ocean
currents that swirl around the
least understood realm of Life
on the planel.

A new film, “Ocean Drift-
ers,” produced by Rodger
Jackman, looks at sea life
thriving at the edges of the
Gulf Stream, a powerful cur-
rent that flows northeast from
Flonda along the Atlantic
coast. “Ocean Drifters” goes
with that flow, following a

—
L ™. MADEN,
WOiSE HOLE DCERNOEREFHIC INSTITUTION

hatchling loggerhead turtle as
it begins its odyssey in the Gulf
Stream and enters the carousel
of currents known as the North
Atlantic Gyre.

National Geographic
EXPLORER launches its
1993-94 season with an eve-
ning dedicated to this kingdom
of hidden life—and to a new
way of discovering its secrets,

Diving off the coast of
Belize in 1986, marine biolo-
gist Greg Marshall caught a
brief glimpse of a remora
attached to a shark’s belly.

1 saw how a specially
designed video camcorder

VUM SMOTER (TR RND MEESH
FOUMEBLLUTH (ABDVES, BOTH HAREOH ERANCH
DCTARGERAPHEL, INETITUTIN

could substitute for the sucker-
fish, collecting a range of
images from the shark’s per-
spective.” A film by John Bre-
dar, “Crittercam,” tells the
story of Marshall's efforts to
turn sharks and sea turtles into
their own cinematographers.
Carrying a streamlined cam-
era, they can compile a visual
record of behavior and habitat
that no human could maich.
“Ocean Drifters™ and “*Crittercam”
air Angusf 22 on EXPLORER, TBS
Superstation, 9 p.m. ET. "




- ' LensCrafters

~ FeatherWates
Bring You
Lighter Weight
For Greater
Comfort

Exclusive FeatherWates
offer a higher standard
of comfort in eyewear
because they are
dramatically lighter than
ordinary glasses. And
LensCrafters, Amenca’s
leading one-hour
eyewear store, has the
technology to custom-
craft your “hght-as-a-
feather” glasses in about

. an hour. Experience the
comfort of glasses you
will hardly know you'ra
wearing.

" Call 1-800-775-LENS
\5367) for your nearest
LensCrafters.

v atile ot EattaraTGe! I

i) Coprpregiut, 1983 LensCrafiess




Earth Almanac

Chameleons’ Emotional
Signals: Color These Mad

o e a chameleon i tobhlend
I m. Then why are these
FENTNET chameleons from
Madagascar i1 up LKe neon 1oy
| he twioy 1ool-long males

107 (ETTTIONY, Are SNOWwWITnRE §
The ane on the left, sbill mostly o

COOT Precm, s aol s

Fidll i

15 his rival, Panther chameleons
gre well named. for thev can be
exiremely RgEressivi
| L WITH pgment-0SaTing
Caliedl .||r---'.".|L-=|'|i--'-.--. L
chismeleons can change color for
YArouUs T8 CTH || Edsl ]
flage themseives, (o fitimidiate Lhe
mpetition or ook submissive, to
Liitiate s o . Female panthes
Chamebeons, noermally bi
Furn tawdry oran i
mate. After winmng n partner, the
female change
BT O SISTLARITE o ther

Mes [0 DaCK O

ready mated

.'.|.1-| gascalr CRAME 8Os NAVE
nothing Lo fear rom logal peaple,
whose superstiions prevent ¢
from killing, eating Even
toaching the lrards, But Jdemansd
from the worldwide pet trade 15
; r matter. “Shipments of
tholsands go 10 Europe,” says Kon

i Smrtsonian Institutson W
A huge percentage of cians that
n transit —they are sm

P -
¥

ive recelved about 540

were dehiberately Kiiled
mutilated.” Linda renorts, “MNine
birds were strangled. and more than
ten others had hall of their upp

R ER i sharp msirument
Adl dhed. ™ Last August one man was

I|' |I|- Kt i1

Pelicans Suffer Accidents

and Abuse in California Sy 1k e
myicied n state oourt of ol Ionng

100 sentenced 1o

he fishing was termible [ast 1 pelican to deartl £
sumimer alone southerm Cali len dave of cCommunity serv
formim s cosmt, with T Tl viesr & probation: federal I muktic

Ervice aneg i

| i i 14 NN E YT i3 IkallLlS l.l.l'llI ||.' Ve |l|_ il BT RHANTE oW e
Uleapernate for [ood, the endangered [he Evanses are cmrenliting pos
Ircs bocam n hiolder tham seekIne nns about such ehastly inc

usual. haunting harbors, competing dents, information that could bring
rmen and langhng in Eod S NN reward

thetr fine

Sariath of Li
Angeles m Lasruna
wigual. abhout Til
i the pelicans
vere treafed by g
wildlife h -:'||.||
cilled the Pacific
wildhie Project
||-|=.I._|'||' I £
Evans. amd her
husband, Kichard
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Earth Almanac

in advaniage by siorng them in

their leaves oo, That way they may
ivend Deing eaten by bugs of infect
ed by i fungus.” If the researchers
ciltl imncrease a weed s lead intake 1o
one percent of its mass, the plants
coiald be cut, dred. and burn

] .
reclarm ond recvele the lead

Lirmed Lo

T'iny Desert Fox Must
Be Wily to Survive

e presents it st of haznrds ftor
thie cat-sire San Josguin kit
fox. Of this endingered sub-

specieEs ondy about 3 000 remain

| e soithorm Californa neiohboes

The Future Is Now far a sycumores ire measured by scien-
Global-warming Test bists. wiho also momitor caterpillars

and aphids that feed on the vegeta
o will pliants adapt 1o the o “home plants may adapt by
greSnhouse alleci —nsng eToWInE quicker and mgper, Cthors
femperatgres and carhaon may sk Gown, savs ;-u-ui-_,_[ lemdes
fioxide levels, the wages of fossil ltevor Ashenden
fued burmmg end deforestation? To
study the effects of such climut Contaminated Soil: Can

change, Britsh sciontists guite 31, ey e i
Rt Ao Sy ey Plants Get the Lead Out’

eight very sophisticaled grecnholses of dvears an E. [, du Pont de

(eolored by creative photography | Nemours & Co. plant in

called Solardomes Deepwater, New Jersey

Hunlt on the coast of Wales by miude tetrzethyl lead. a gasolime

the Institute of Terrestrial Ecology, whditive that was phased oot i the

Ihe domes Creale condityons pro- Y8l High concemtmtions of lead

dicted for the late 2151 century now contamnate 25 acres. Yetin

Ther mr contiins twice todav's car-  thes wastcland; two weods—com

fovm chvgrole mnd s 2 47F warmies nixn ragweed and hemp doghune

than outside air. Growing in the not onlyv grow bat thrive, éven as

domyes. grasses and small oaks and ead accumulates n thetr tissues, 5o
conpany rescarch = iy cm iy B e
ers Llett, from left include coyores and golden engles,
10 right ) Scoll Cun- which prev on them. A ballying ot
AT, Seve rder; the red fox, 15 invading then
Crerman, and Bill Fgimtory. Astculiure s gobiied
Bert have pianted  up more than 90 pereent of the kit
e of the weels frixes tormer rmnee . vutually re-
tocsee If these and stricting them o the Carrieo Flam,
cibver plants can 1 fM-square-mile basm of grass
Arw srgnifrennt land and scrub. And thin shrunken
mounts of heayy habital can be seared by drought
netiis from con- Bat the foxes have trends, Thi
tnminated sodls. o Mature Conservancy has bought a
fechmgue called 23 (N Facre rench, expuanding the
piant remedinton Larmzo Plom MNatural Area o

ALl plants st 20 (END aires, which the group

ome metals in maneges In cooperation with th
Lh=Ir miosits, savs state and the LY. 5. Burean of
aoort, bt i fow Land Mianagement.
hiave nkely sinnad Iy 1. ELann
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On Assignment

arly on, paturahst OeorceE B.
SCHALLER set his sights on
nis life's work. Asa boy he

roamed the countryvside, collecting
creatures for his own mini-zoo. As
i man he his rogpmed the world,
often with his famaly, o work for
wildhife comservation. He has stud-
wed gorillas in Zaire, tigers in India,
paguars in Brasl, and pandas in
Chimz. “The more mre and remoie
a spedies,” he sayvs, “ihe greater the
challenge to become the chromicler
of its life.”

In Tibet's wolated Chang Tang
region (above ), George and his
wife, Kav, endured tent hving fn
mctiths, but says Koy, *We can
hardly wait 1o go back to continue
our research.”

“MNo oconservation sk s ever
completed,” adds Schaller, who
retures 1o the Chang Tang this fall
His photographs are an invalushle
tool in his work. He thinks of them
as forging o bond botween the
viewer and the subject: “Pen and
chmern are potent wEapons agains
oblivion, helpng species to sur-
VIVE — 30 ACTVINE A5 IMemorials 3

Schaller has descnibed his work
i ten boodks, meluding Matonal
Hook Awnard winnotr The Serengeri
Liomt, The Year af the Creernlla,

Stones of Mience, and st recenitly

The Last Pando.

1t was too warm for jee skating in
Stockholm, and Assistant Editor
Do HELT, ot center, was aboul Lo
fern something about Swedes: For
six hours he sliced across the melt-
g surface of Lake Mitlaren with o
grip of Swedish skaters. Then the
e roarcd and sphit,
wwillowing Bidmn Nils-
som., ot right. Rolf Sva-
linge, atlefr, hamed
Don and the others o
shore while Bjom
strugpled onto firmer
e, He emarged
bloodied. dripping —
nd completely pre-
pared. Bjom peeled off
his sopping red cover:
alls and from his back-
phuck pristuced a plastic
bag contarmang an wden
tical drv suit, Anothet
bag carmed fuel for an
rmprompiu fire tha
witrmed him as he
dressad, The Iast sack
held BiGrn's cellular
phone. “You guys plan
for evervthing, don™
viou?" Daon asked.

WLTINEIL DR RArHIC i iTEm DCE® §TEN
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“Weloome to Sweden,” Rolf eand.
Dom's O0%wn immersion—in writ-
ing-—came at the Umiversity of
South Caroling, where he studied
under poet James Dickey. Keeping
n journal while travehng in Central
Ameno “sparked my carcer,” Don
savy, 1 realized that going places.
arid writing about them, was what |
wanted 1o do when | grow up.”
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After all these years there’s only one thing wrong
with Mrs. Krane’'s Maytag: it’s still avocado.
ﬁ::-. not often we repoart that peogpl e v hie twelve vehrs, shieod e 1o

: . ; ; ser | i S T Valie (T L HSH
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Nirg Bathy Keane of Westerm : Springds L new color Sorry. Mrs Koraree, bt Ths
Llneds, is an eXceprion Lty aadd Eh sl just any old avocado wysher, its o

fme shes had hor Mavtond wistwer, shes Naytag E Wi Al hormiSs Al eV

- ¥ ]
l or washers are tdlt vo st onger
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