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HE PLAYERS watch Tundup's fist ns

be prepares to throw the dice. " Sur-

khang!™ he yvells—the name of Ren-

zing's house —and rolls a five. He

places a pebhle in front of Renzing. No

one disputes the call. Tundup is head-
man, and the gods will decide thiz game of
chance anyway.

strands of unruly black hair escape the plait
wound around Tundup's head. His broad
forehead emphasizes an intelligent and gentle
face. Like the other men and women here in
Saldang, a village in northwestern Nepal, he
has copper skin, almond eyes, and high cheek-
bones that speak of a Tibetan ancestry.

Chang, a barley beer, tlows. Voices break
into laughter. The throw of the dice quickens,
There is a festive fecling among the farmers,
even though they are gambling with survival.

They are playing chu gyven, a game whose
name means "to win water.” Tundup ex-
plains: “Our lands are large, but our barley
crops cannot survive with the meager rain-
fall. So our forefathers chose this system of
distrnbution.”

The farmers irrigate their fields from reser-
voirs fed by mountain streams. The water is
carried to the fields through channels, but
it is barely enough and must be carefully
divided, Every April before plowing, the
fRrmers gather for chu gven. The household
that wins the most points from the dice gets
its share of water first. Second place comes
next, and =0 on until the last drop is distrib-
uted. This is the order unti] June.

“This year Renzing’s land wins, and mine
muy lose. Next vear my fields may win and
Renzing's lose. You seée, over the véars the
dice game is very fair,” Tundup says,

"And whoever is last?" 1 ask, “What if
there is no water left for his fields?"

"I there is not enough, evervbody's share
is cut when we urigate a lew weeks later,
That way we all share the burden.”

It is a practical system for un arid land.

aennl hunters in Thailand's ¥ Nest Gatherers of Ti-
Ect Cave” (INATIONAL GEDGRAFHIC, January, 1950)
and " Honey Hunters of Nepal” (November 1988)

From the courtvard of Tundup’s house,
where the game is in progress, T look down on
the dusty, terraced fields of Dolpe (map, page
13), an ethnic region within Dolpa, Nepal's
largest and most remote district. Bevond the
village, naked slopes that have eroded into
deep gullies rise to mountain parapets dusted
with snow._

Tothe south lies the Himalaya's massive
Dhaulegiri range. which rohs life-giving mois-
ture from Dolpo. During the brief summer,
monsoon clouds from the Bay of Bengal are
stopped by the peaks of the Dhaulagiri; Only
occastonal showers fall on Dolpo's thirsty
sofls, In September the skies clear and the
land desiccates, Temperatures plummet. By
December Dolpo is a virtual mountain desert,
impenetrable behind walls of ice until spring.

Because the land is too poor and too arid
to vield more than half a year's supply of
grain, the people of Dolpo, known as the
Dolpo-pa, depend on trade to supplement
their harvests. In a pattern of barter as old as
the region’s first settlements, thev travel north
to Tibet in July with their yvak caravans to
trade barley from their fields and corn from
the south for salt from the flats surrounding
l.ake Dirabye.

They keep part of the salt for themselves
and for their animals. The rest they take south
over some of the highest passes in the world to
trade for corn and other grains grown on the
southern flanks of the mountains. The profit
made by the Dolpo-pa on the transactions
allows them to survive year-round. [t iz a
trade of life.

During the past 12 vears my hushand, pho-
tographer Enc Valli, and I have made many
visits from our home in Nepal's capital, Kath-
mandu, to the high mountain valleys of the
Dalpo-pa. We have walked more than a thou-
sand miles with their caravans, Sometimes
our daughters, Sara and Camille, have come
with us. We have lived with the caravanners,
shared their campfires, listened to their sto-
ries, caught the same lice, fnced the =ame icy
winds. We have grown to love this land and
its people, who until recently have been
largely untouched by the outside woarld,

Laughter comes sasy over morning tea for Puti Ongmo and daoughter
Triring Kunsang, Women and children of the Dolpo people, or Dolpo-pa,
tend summer pastures while the men are off trading for Tibetan salr.
When the men return, most families will begin the long trip south.

National Geopraphic, December 1093
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Crowned with dried juniper and honeysuckle, the house of a Doipo trader 15 a roadside

landmark for yak caravans. The dwelling’s nome in Tibetan, Tesuktso, or "wealthy
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hiowse,” tells its story; as the owner prospered, he expanded the house to shelter his sons

families. They use the rooftop brush to kindle yak-dung cooking fires.




settled centuries ago by people from Tibet,
Dolpo has remained a pocket of traditional
Thbetan culture 1in this fast-changing part
of Asia. When the Chinese clamped down on
et i 1959, their occupation stopped o
Nepal's northern border. To the south the

nearest airport is still ten days away by
foot through passes open only eight months
of the veas

Yet change is starting to arrive here. For
the first time —in a land where fire 1= still
made with fiint, vaks take the place of the
whee!, and villagers worship the gods of the
mountains, sk, and rivers— we have seen
cans and plastic bags along newly opened
tourist trails and met children wearing
Mickey Mouse T-shirts and ragped nvlon
pants instead of the usual woolen tunics and
felt boots. One by one, the caravans between
Nepal and Tibet are disappearing

Before the 20th century pervades this land
of the past, we want to document the last

great caravans of the Himalava,

Measure for measure, one bowl of sall
fetches two and a half of corn as lifelong
trading partners do business in Hurihkot,
MNepal. Each year traders hagele over
prices and winter grazing rights in a
harter that has bound the Dolpo-pa and
the Rong-pa for centuries.

CROSS THE MOUNTAINS to the sputh
another ritial 1s being performed. The
participants are not Buddhists like the
Dolpo-pa but Hindus. Their culture
comes not from Tibet but trom: India
They do not scratch a living from the high-
lands hut |l|l':'l.'.- the fertile faothills of the Hi-
malaya. They are the valley people, or Rong-
pa a5 the Dolpo-pa gall them, and their lives
are intertwined with the Dolpo caravannets
Tonight people in the Rong-pa village of
Chuma are gathered n a small wooden temple
to consult 4 shamnn. The mud floor has heen
smeared with a purnibving laver of fresh cow
dung. Stnps of red and white fabric hang
Irom the low ceiling, Roughly carved wooden
statyes personiiyving the gods of the village
stand on the far side guarded by the trident of
siva, & Hindu divinity, Ol lamps spill vellow
poals of hight
The shaman is dressed in white from head
lo ankles. A long braid of his hair is coiled in a
lopknot. He sits immobale while his assistant
rings a bell to call the
pods. Villagers of all
ages 5it around him.
The atmosphere 18
Jovinl
old man holding his
sleeping grandson on his
lap how long before a

Iiric asks an

pod comes,

“Tf we are lucky, the
SpIri! will come cruickly
wometimes it takes lon-
ger. Other times it wall
not come at all." he
replies

A wooden plow hangs
on the wall A chicken is
nesting in the corner.
sucldenly the old man
jahs ke with his elbow
ancl points to the sha-
mn, who slowly rolls
hiz head from left 1o
right, yvawns, and ori-
maces. He jumps like an animal around the
primitive wooden statues. The bell in his hand
rings erratically as he shakes, His braid falls
A\l eves are hixed on him

In front of him is a pile of uncooked rice
With his right hand, he flattens it and with the
tip of his finger draws some strange signs in
the grain. His eves séem Lo be looking inward,

to his walst

Natronai Geographic, December 1063



An ancient cycle of trade

I'm the high and dry reaches of northwestern Awaiting them are the Rong-pa, a peaple rich
Nepal, the Dalpo-pa can grow only enough in grain, who need salt for themselves and
grain to feed themselves for half a year. They their large flocks of sheep and goats, Chinese
must trade for the rest, first guiding yak cara-  restrictions now limit how much Tibetan salt
vans gcrass the Chinese border into Tibet to the Dolpo-pa can offer, so after trading with
trade barley and corn for salt—a dietary them the Rong-pa load their

necessity in short supply in Nepal. Then they animals with saddlebags filled

through mountain passes to reach the foothills  vans farther south to trade

of central Nepal, where grain is plentiful. for salt from India.

Himalayan Caravans







rather than out &t the audience gathered in

front of him. The closest man asks him & ques-
tHion. The shaman takes a handiul of rice,
which he pours into the palm of his other
['he grain runs between his fingers.

The shaman staris to speak in a high-pitched

HiLrcl

viioe, as il possessed by the god

"“INo, vou cannot leave the day after tomor-
row. Thisisa bad day,” he tells & sheep cara-
vanner. The shaman decides the date of
departure for every tlock

“But everyvthing is arranged with people
ITOm Anoiher "..'I!!:‘ll'.[t'. '_-.‘,_'r:- :l.'l' CANLYILDOEer
An allering

roids should fix it

lI|.."..-.:' are -_I|;.||l'.«_-.|_'|| 10 go toSeELhe

“1t i not that cas

AnG A sacrigee U

51
VERT VOU !__:-"I_ITTZ-i:-.I'Il Loy biring back g temple 1'|i"|J

You remember,

- | o

froim the south.”
1 was sich. T will bring it this time.,”
['he shaman impatiently shrugs his shoul-
ders without listening to the man’s answer
He murmurs a praver, tosses rice into Uthe
assembly, and turmns to the next person waiting
to consult him
Like the Dolpo-pa to the nort

of Nepal's middle vallevs live by the salt
trade. While the Dolpo-pa lack water to grow
enough pron, the Rong-pa lack salt to feed
their sheep and goats, To them salt 15 the
“breath of life.” They prefer Tibetan salt
from the Dolpo-pa, but since the supply from
Chinese-caontrolled Tibet 15 uncertatn, they
['he Rong-pa
tAaking red beans to

southern Nepal to trade for rice and 1odized

musl look for more elsewhere,

L0 25 CAraAVARRNREersS

galt from western India

It is late at night now, The cargvanner
returns to the Chuma temple and begs the
chaman for help in solving his problem

Fa! Thik cha!™ the shaman says. ' Fine!
Take this handful of rice. Pul half of it on
the beam above
spread the rest on your sheep and goats on the

the entrance to your house

N e e
l';.1_'. i

f vour departure. Sacrifice a lamb to the
god of the forest at Ranga Chautara, and do
not forget to bring the temple bell ™

The caravanner smiles as he backs out of
Lhe temple. Now he can leave ns planned.
I'wo climates. Two wavs

Linked together by the vak

1Two cultures

of life nesd

Using his teeth to tighten the lashings, a Dolpo trader and his wife strap
Gi-pound bags, fadse, to a yak and set out for Hurikot in central Nepal,
FEach vak carries two fudse of salt as if plods across serrated ridges {left).
Acclimatized to Dolpo’s high altitude, yaks do best above 10,000 feet.




I'reasures of trade adorn a Dolpo woman, whose silver tik-pu, a Tibetan headdress, wos
a wedding gift from her usband. China’s takeover of Tibet in the 19505 stopped at the
horder of Nepal, where the Dolpo-pa suriive with their Tibetan culture largely intoct.

\ravans of the Dolpo-pa and the sheep cara-
vins of the Rong-pa are the bloodstream of
the Himalaya, moving the essentials of

back and forth across the mountams

Iie

15 OCTOBER NOW 1n Dolpo, and t

vest ik finished. New legther 56
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clack of looms 18 heard 1o every hsme as
women linsh weaving woolen threans

into brightly striped blankets, It is time for
the VAK CAravan

Tilen Lhundrup is caravan chief of the vil-
lage of Saldang. A hard life has left deep
wrinkles on his face and work-worn hands
making him look older than his 51 vears, To
hide his thinning hair, he wears his plait to

[ding men,"” he
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r the temperature
‘nings the streams are ¢
ice. A piercing cold will paralyze Dolpo for

By Novembs

IS dropping
In the n veren witl
the next six months, Cnly the lamas can

living the most guspicious date for
parture [rom saldang. Ever

van s e

villagers anxnously watch the skies for the
hint of winter storms, wonde
caravan will L Ot i_l'_ I- T STEO WY E ||||.;_ T I_::||_
DASSES L0 51
[tlen . |
Tilen
k to his neighbor

What do w
L he lama kit

south. Finally word arrives

volce 1s carried on the wind

limbs the ladder to his
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ws, We leave in ten days."
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plunges his arm inside the animal's chest and
draws out a cup of blood. He drinks slowly.

"How does it tastef” 1 ask,

“Not good,” he replies; but he says it
protects him from lowland diseases such as
malaria and dyvsentery.

Life would be impossible here without the
yaks, They give yogurt and cheese, butter for
tea, hide for shoes, wool for blankets, dung to
fuel cooking fires in a treeless land. “ Yaks are
our parents,” says Tien. " They carry our
laads. They take care of us.”

Departure day finally arrives. The yaks are
loaded with fadse, bags woven of yvak hair and
sheep wool, that are plump with salt. Whis-
tles, shouts, the excited chatter of children,
and the tinkling of bells fill the cold morning
air. As Tilen's animals pass through Saldang,
long bands of clouds cross the sky from the
south. The lead yvak, red tassels dangling from
his ears, a prayer flag stitched into his thick
coat, heads the others down the trail to the
south and to the corn of the Rong-pa.

Ower a period of ten days, 2,000 yaks and
hundreds of people will leave northern Dolpo
for the land of the grain. They traveél in groups
of 530 to 150 animals so as not to overcrowd the
campsites and pastures along the way. 1t wall
take them about three weeks to reach the
villages of the Rong-pa. Everyone has heard
rumaors that the price of salt has fallen again.
Every vear it seems to get lower, making the
caravan a bigger economic risk.

0 MUCH HAS CHANGED, Tilen says as he
wilks beside his yaks. Even the salt is
more difficult to obtain now. For the past
few yvears when he and other Dolpo-pa
journeved to Tibet to trade their grain

for salt, they have been forced to follow the
rules laid down by Chinese officials.

“They told us we could come only on three
days in July,” be says. Traders who were late
would be penalized. No ohe wanted to be late,
s0 all the caravanners joined the trail at the
same time. ¥ The line of animals ieaving
Dolpo was this long,” he says, gesturing with
his hands.

The trading took place at Eyvato Chongra,

a seasonal marketplace one day north of the
Nepalese horder. Two hundred white tents
dotted the grassy plain. There Tilen and the
others met the Drok-pa, nomadic herdsmen of
the Chang Tang, part of the Tibetan Plateauy. *

The Drok-pa brought salt from the shores

Himalgyan Caravans

of Lake Drabyve, ten davs away. “They are
our people,” says Tilen. *“We speak the zame
language, we have the same gods.”

“A Drok-pa appointed by the Chinese came
to-our tent,” Tilen tells me. He recorded all
the goods to be traded, decided who could
trade with whom and how much they could
barter. The Chinese government set the rate
of exchange. *We used to get 21 measures of
zalt for 10 measures of grain. Now it's only
17. Kz garne? — What to do?"

Besides salt, the Dirok-pa also brought dried
cheese, sheep, woaol, Chinese tea, fabrics,
borax, and peorcelain cups to trade. For their
part the Dolpo caravanners offered barley and
corn, potatoes, buckwheat, turnips, and a few
foreign goods from Kathmandu.

“A japan ponasanic was worth four
sheep,” Tilen explains, referring to a battery-
powered cassette playver. A seeko watch was
worth two or three."

I'm surprised at how easily these foreign
brand names slip off the tongue of this rugged
caravanner—names that, in these wild moun-
tains, seem Lo belong to another world.

(ur days soon take on a familiar rhythm.
At dawn Tilen's son Chewong rises from the
circle of sleeping bodies and, without & word,
leaves camp to bring the vaks down from the
slopes, where they grazed overnight. The vaks
are gathered in a group for loading. The men
move slowly through the forest of horns, click-
ing their tongues to calm the beasts. Tilen's
daughter Dawa holds a vak's horns as Tilen
hoists 60-10-80-pound salt bags ento wooden
saddles. Gripping the rope with clenched
teeth, he tightens the knots. Blankets, pots,
and pans are tied to the loads.

“Ke yo!—Go!" a caravanner shouts, whirl-
ing a long slingshot over his head. The stone
spins out and hits the rump of the lead vak.
The beast quivers. In a chorus of bells and
whistles the caravan sets off. Women and chil-
dren follow. These too yvoung to walk all day
ride mountain ponies. Babies are cradled in
blankets on their mothers” backs, A man who
injured an ankle rides a hornless vak.

The caravan does not stop until late atter-
noon., The caravanners unload the vaks,
which wander off again to graze,

"Ko, ko|—Come|"” sings a caravanner.

“Up there, you, (Continued on poge 22)

*Melvyn Goldstein and Cynthia Beall reported on
“The Remote World of Tibet's Nomads™ in the June
1580 NATIONAL GEGGRAFHIC
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Worry Hnes the foce of Tilen
Livndrup (opposite, below),
leader of a yak caravan, as
novers dver Sard, the four-
vear-old danghter of author
Diane Summers
and photographer
Eric Valli. “Are e
voud cotd, Hieele
one! " e whispers

Sara fell i1l as
the family foughl
throwrh a smowe-
gtorerrs o the fradl
inn Dpdpa, By the
time they arrived
ar I'ilen’s camp for
the night, she was
rausedted and
runming a high
fever. Eric and Diarne prew
more alarmed when they
reiched the wvillage of
Soldaryg; despite the medi-
cine they had given her
SO WIS WSS,

Nundup (top right), their
aost and the village doctor,
tiifees one ook af Saro—who
by now i85 deliriows—and with
o toss of two dice performs a

mis, or divvinotion, “Demons
ure moaking mischief,

"They see
yiour dowghter dressed (v mice

Tundup conclindes

clothes and carried by @

porrtier Hive a rich child. Thew
are attrocted to her, bt don't

wiorrry. It wiill pass soon. She
has a strong life force.’

Far pood measare Tundup
suggests that he and Eric
travel to Yang-tsher Monas-
fery—about four hours
awav—=to sk the lumo= o
moiude Sara in a village
erorctsm




Ar the mondastery
iaomas dredsed o8 ferce
perds (left) dance and
chant proyvers for Saro

and others sdTering -
ness, Cymbals clash o= o
leyrrict preseni= o AT
stomped with tmages of
dermons and destroys them
by tossing it fnto o fire.

Later Tundup suggests

that Sara toke the naome
of @ blacksmith'’s family
and wegr minuetures of
rhe crafsman s ftools
(helow left) to trick the
demons into believing she
15 of @ lower stafus,
Eric and DMane politely
decline. Sara s bettir—

for whilterer redason-

they are groteful
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Pausing to catch o breath, eight-year-old Pema Angval and his horse guide vaks across
mirmbu La, first of four passes that usher the caraman tnfo the central vallevs. Dolpo




children begin taking on responsibility as early as four years old, Pema’s job includes

caring for the horse and securing its pack as the carmean lumbers southward.



the spolted yak, don't go so far., We are stay
ing here tonight." He brings the vak back

The men build a wall with salt bags ns'a
shelter against the wind. The acrid smoke of a
vag-dune fire walts through the sir. At the
fire Tilen dips a ladle into a pot of bubbling
SLEw HI.' POUTS S0MmeE N & WODRen CU P, ||"II_'|-I
swirls the contents like a glass of burgundy
His hungry familv watches. Tilen lifts the cup
Lo his lips, then moves his head slightly in dis-
pleasure. e dips his hand into a woolen
pouch and sprinkles salt into the stew

Finally Tilen scoops out the stew into the
wiiting dishes, Belore commencng, everyone
dips their fourth finger eleégantly into the stew
and flicks the droplets in the four direction:
“Chur! — Please take!" thev sav, offering food
to the gods first

Liespite the severe cold, the caravanners
sieep in the open. There 15 no shyness or prud-
By the crackling fire, men, women, and
isrobe to sleep naked together under
layers ol blankels and sheepskins, Itisa
cloudless night, and the snow of the pass

rlows under the moonlicht Like the numbers

| I

chitdren

orn A watch
N THE MODRNING it 1s minus 2°F. Dawa
reaches out of the woolly cocoon to grab a
belt on which a flint hangs. Sparks ignite
v wisp of smoke curls. She gently blows
on Lhe smoldering tinder, then places 1t in
a pilé of dried vak dung. She squeerzes bellows

of marmaot fur. A flame erupts. She pats a pot
of ice on the fire, The rest of the family stavs
under the covers, sipping bowl after bowl of
buttered tea until the first rays of sun touch
the camp

The streams and torrents are mute now
under a thick carapace of ice. Winter has
come. The caravanners, like saillors, depend
on the weather. If a bhizzard catches them
when they are crossing a pass over the moun
Lains, they can all lose their lives

Alter nine days on the trail we reach the
foot of Baga La. the most difficult of four
NASSES Al I|||_'
camp Tilen scans the sky. He throws a hand-
[ul of salt onto the fire. Evervone is silent. If

]. ne Caravanners ame Lense

the salt 1s dry, it crackles, meaning snow is far

If the salt is wet, it stavs silent, and
storms are approaching. The zalt sputters
The gods are with
us, Despite heavy clouds, snow does not fall.
from Saldang and

._L'..".':'I_:'n
Evervone breathes a sigh

Four hundriad vaks

Namto—climb the slope to Baga La. The
broad, digzag trail 15 icy and treacherous
women smear a black substance made from
roots beneath their eves to protect them from
snow blindness. The men wrap their long

Drands over their eyes

At the summit every man, woman, and
child cries homage to the gods and tosses a
ctone anto & calrn, On thie altar to the moun-
tain gods, scores of praver flags whip in the
icv winds, The deep breathing of the animals,
the knock of their hoafs on the frozen earth,

the creaking of ropes and saddles. the whistle
and shouts of the men echo in these towering




mountains. After the passage ol the caravan,
there will be silence agsain for months
From a height of 16,568 feet on top of the

pass the cargvan quickly descends to helow

the tree line, a drop of around 5,000 feet

Afler spending 50 many days in the scree and
barrenness of the high altitude, 1t 1= a delight
to smell the loamy earth and the scent of pine
needles, hear the birds, and feel a breeze rus-
tling through the birch trees, Spirits are |ift
and the mood is light, like a summer day's

[}
[

picnic. It is a gloriously blue day, and the
dusty fields of northern Dolpo already seem a

world away

To shield themselves from the wind on
a2 November night when temperatures
plunged to 14°F, Dolpo coravanners
bt an are of fodse, saddies, and
opther gear. The next morning, one day
from theor destination, they melt ice
for morning tec—a steaming broth
flovored with vak butter and salt.
“Tea is the horse of the traveler,” says
one caravanner, CIt gives us energy
and keeps us golng.™




Living in an up-and-down world, villagers clamber from terrace to rooftop on notched

ladders in Talphi, where Rong-pa residents aowair the Dolpo sall coravans. Savs




"

carmean leader Tilen: "Owur language, our wavs of Life, even our pods are different,

but that has not stopped uws from troding with the Rong-pa.”







IGHT DAYS LATER the caravan reaches
the village of Hurikot. Here most of the
peaple are Hindu, Women wear long
skirts and short bodices of cotton. Men
wear the togi, the traditional Nepalese

cap, and a black jacket over cotton shirt and

trousers
[len greets Budhi Dhama, his isfa, or tra-
ditional trading partner. Their families have
done business together for longer than anyone
can remember. Beer has been prepared for
the family's arrival, and two rooems have Deen
cleaned in the house for Lheir winter stay
Other villagers have come o discuss this
verr's trading rate for Hurikot, While talk-
ing, they discreetly count the number of
THen's fadse piled on the terrace. Brass bow
1 beer. Negotintions begin
“The Chiness did not give us much sl
this yvear,"” says Tilen. *I could only bring
12 loads [about 1,500 pounds].” For his part,
Budhi complains of the
arvest, and the neighbors’
half the crop,. Un toap of
that Budhi’s wife has
been sick. All the bad
news i3 brought out to

b

are (illed wit

ack of rain. the bad

COWS, Who e

o el Lthe ool

Finally Tilen asks for
four measures of
[or one of salt. Asleader

ne 15

responsibie for
neentipting  the
for all of the Dolpo-pa,
including their nght to
pasture thewr vaks in
the surrounding valley
The Rong-pa offer only

LD

trade

measiares ol

LT

for one af salt. Last
viear it was thres to one
The vear belore f[our
o ome. The discussion

hardens

will not trarde
below four, The Rong
pa answer, " No trade,
no pastore, and we will levy a tax of five

iler

rapees [12 cents | per man or DERSE [or Crossing
our land.”

By the end of the evening the only thing the
Rong-pa and Dolpo-pit agree on is that they
have three davs to decide the rate. Rumors

[lv. Some say that in a nearby valley the offi-

cinl rate was one salt for two corn. Others say

Himalagvan Carmians

it was three, Finally the rate 15 fixec
mea=ure of salt for two and a half measures
of corn. The Dolpo-pa are itter. MNever have
they been offered such a low rate, But at least
the pasture righls are secured

The next day as we reach the foot of the
mountains, we meet another loaded caravan
coming from a side trail. Eric recognizes Lhe
sons af Tilen among the men. Discreetly, hi
presses his finpers against the thick woolon
baps and feels the rough salt crystals

*"We had to lnde some salt 1o the moun-
tains, . ©Hen says with-a smile.
too much and the rate drops
kot is 50 low that il barely allows us to sur-

You - show
'he rate in Huri-

vive, We have to go farther and trade the rest
in the Chaudhabise Valley. People sayv the val
ley is starving for salt.”

Tilen 1s clever. He leaves enough salt with
his ista so his winter pasture rights are ns-
sured, then he takes the loads that were hid-
den in the mountains on the Ave-day walk to

the valley

A= negotiations end, Nanda Lal, chief of
the Rong-pa village of Chuma, pours
[betan salt into @ measuring pot. He and
Tilen (Teft, at left) fixv this year's local rate
of exchange—one measure of salt for four
of corn. The Dolpo-pa winter in the valley;
the Rong-pa feed their sheep salt {fabove)
and move south to trade for more.



HAT A PROSPEROUS PLACE." Tilen
gavs of the Uhauchabise YValles
ine at the thick the streams,

and the fields: Nanda Lal Thapa, a

1

POrest

well-known trader, lives here in the
white cluster of houses that is the village of
Chuma. He i5 a Hindu, born into the Chetrd,
ong of the highest of the castes that laver Hin
du society. His fine features and shght build
are typical of the valley people. He wears a
thick cotton turban and smokes & chillum
Mirida Lal 13 He has

to detend Lhe interests of his people. When

Like Tilen a leader

f-i.-r asks tor hive measures ol corn {or each

measure of salt, Nanda Lal smiles and offers
three, Tilen, holding a cup of buttered tea,
SIOW Y SpEaks.

S Wi brought the salt all the way o your
doorstep, and vou offer hardly more thin
Hurikot? You have béen to Dolpo belore
Vou know the pams we took to reach vour
beautifill valley where vou have evervthing
water, wood. rich soil, corn, wheat, buck
wheat, apple and apricot trees, even some
B
whit does the bhest food taste like without

rice and meat of wild boar and goats

et

Salt and vou know 1t 15 much more
precious than the gold vou put on your

Valiomid Geopraphie, December 1003



women. How ¢an vou offer only this much?”
At the door the Rong-pa stand silently
around Nanda Lal. They are taken by Tilen's
words, What he said is right. Nobody can
deny it. The rate is fixed at four measures of
corn for one of salt. Then Tilen zays cleverly,
"As we had to walk all the way to your vil-
lage, the farthest in the valley, vou have to
Five uk food and firewood during our stay.”
Nanda Lal proposes o mana (pint) of corn
for each sack of salt. “What?" exclaims Tilen
i surprise, “a mana ts just a handful, The
mice will eat that much from my bags." Tilen
wins five more mana for each sack of =alt.

Himalayan Caravans

Iey ramparts signal danger ot Chakhure
Lagna, at 13,589 feet the highest pass
truversed by southbound Rong-pa sheep
caravans on the trail to Bhotechour, o
truding center in southwestern Nepal.

Juckals and leopards lurking in nearby

forests often attack the sheep, picking off
strugelers and lambs. To protect them,

men keep watch during the night while
muastiffs are posted around the camps.

When the bargaining is done, Tilen con-
pratulates himself. The rate in the Chaudha-
bise Valley iz almost double that of Hunkot.
Tilen has business in his blood.

HE TRADING 15 FINISHED NOW {or the
Dolpo-pa, most of whom will spend the
winter néar Hurikot. For the Rong-pa,
however, a new cycle of trade is just
beginning: The salt from Tibet 1s not
enough. They must take their sheep and goats
soth to trade for Indian salt

Nanda Lal, the leader of Chuma's carmvan,
calls his flock of 150 sheep and goats the
pakar ko gad:, or truck of the hills. Many ant-
mals are loaded down with a double-pouched
saddlebag filled with red beans. When he
smiles, Nanda Lal’s face breaks into wrinkles,
and his voice 1s gentie with the strong accent
af his people. Though he says he is 61, he
looks more like a boy as he chases his errant
children or jumps across a stream. Except for
A grimy white turban, every plece of his cloth
Ing 1= spun and woven from his sheep: a coat
with a long curved needle in the lapel, a waist-
coat, and bagey pants

We sense the differences right away be-
tween the worlds of the vak and sheep cara-
vanners. While Tilen is a rugged mountain
man, Nanda Lal is a gentle shepherd. While
Tilen will chew strips of dried yvak meat.
Nands Lal eats chapatis with spicy potatoes
and lentils— his religion forbids him to taste
vak meat. Tilen's roots are Tibetan, but
Nanda Lal's ancestors come from India. Yaks
are big, tough animals that don't need much
tending, sheep must be kept close Lo camp to
protect them from jackals and leopards, The
vk caravan £ a race against the weather to
get through mountain passes; the sheep move
more slowly, sometimes stopping for a week
or even a month where grazing is good

Un the morning of the caravan's departure,
MNanda Lal's wife, Jarpa Kali, gives him thick

el
T |
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Bent under the weight of her worldly goods, a young Rong-pa shepherd
carries provisions for her six-month journey; a goatskin mattress and an ax

for chopping wood ensure that her nights will be warm. To protect against
frasthite during the winter quest for Indian salt, the Rong-pa wrap their
shoes in woolen rags (below). Feeling their way up worn steps, sheep and

goals follow the leader along a cliff's edee (right). On the narrow trail caro-
wanners must constantly adiust the saddlebags; the weight of shifting cargo
caen throw the anitmals off balonce and send them tumbling over the side.







buckwheat pancakes for the road. She dabs s
little turmeric-staaned rice between his eyve-
hrows as a blessing for an auspicious journey,
she has already mixed cow dung and sacred
rice into balls and stuck seven of them on top
of the doorway to protect the household from
evil while he is away.

Nanda Lal and the other herders will be
gone for six months. Their journey will take
them 90 miles through fertile vallevs of ter-
rivced fields tilled by oxen, tall stands of corn,
and, lower down, broad fields of rice. Moving
ever closer Lo the roadhead, where they will
trade their beans for Indian salt, they will pass
through a mosaic of different groups— Magar,
Thakur, Chetri, Brahman.

Nanda Lal's daughter-in-law Rupa Kali
leads the caravan out of the Chaudhabise Val-
ley, Carrving her little daughter in a basket,
she walks slowly in front of the village's herd
of 500 sheep and goats, calling, “Whaal
Whaa! Whaa!™ The animals follow 1n a
chorus of bleating.

The shepherds are spread out at intervals of
20to 30 sheep, Every man wears a belt from
which hangs a sickle in 2 woodaen holder and

carries a woven bamboo basket on his back
supported by a wide strap across his forehead.
The basket contains cooking pots, a woalen
blanket, a goatskin for a mattress, a cotton
tarp to make a tent, a wooden bottle of cook-
ing oil, some red chilies and salt, and a large
mass of raw wool that he spins as he walks if
the trail is easy. The smell of sweat, smoke,
and greasy wool impregnates everything —car-
avanners, bags, blankets.

Flocks of sheep and goats from different vil-
lages often mix on the trail. I am amazed at
how easily the herders sort out their own ani-
mals, since none has marks of ownership,

“1 recognize my sheep as yvou would recog-
nize vour children,” says Nanda Lal.

“T do not have 150 children,” T reply.

"Yes, but you recognize people of your vil-
lage by the way they eat, walk, or talk. So it
15 with my sheep.”

HE HARDSHIPS OF THE CARAVAN take
getting used to. Because the trafl is trav-
¢led by tens of thousands of sheep and
EOALS BVETY YE&r, OUr CRMpS Are car-
peted by thick lavers of manure. The
streams are also polluted by so much animal
traffic; and though we boil our drinking water
and are careful about what we eat, we still

32

agccasionally suffer from diarrhea and worms.

What's more, every evening at dusk a thick
cloud of tiny, biting flies called bfmgninu
descends on the sheep, penetrating their
fleeces, Irritated by the biting, the shéep panic
and run. We too are attacked, and our tent
affers little protection —the tiny flies go right
through our mosquito net. Preferring smoke to
the bites, the shepherds huddle around a fire.

As evening approaches, Nanda Lal goes to
meet the young shepherds bringing the sheep
and goats back from grazing. Never idle for
even & moment, Nanda Lal spins while walk-
ing among his flock. The distaff drops and
twirls like a spider at the end of its thread.

Eric takes his coat and walks out to join
him. Nanda Lal is lighting a fre at the foot
af two big pine trees, His sheep are huddled
under the trees for protection.

“Will you stay here all night?" Eric asks.

“I have to,” he says. “There are jackals. |
heve to take care of my animals:”™

He sits by the fire on a bed of moss and pine
needles, The fire grows, consuming a dead tree
trunk. As he mends his shirt with vet another
patch, he sing= in a high-pitched voice, eves
lost in the sadness of his shepherd™s song.

“Ewver since 1 was knee-high, 1 have tended
sheep and goats, " he savs suddenly. ¥ But my
sons are not interested in the animals. When 1
die, what will happen to my flocks"

Eric cannot answer, The fire crackles in the
silence of the night.

OR GENERATIONS Nanda Lal and his
family have stayed with the headman of
Ihea, avillape 40 miles sonth of Chuma.
Mud houses painted ocher and white are
scattered among terraced fields green

with unripened wheat. Chickens scratch in
the courtyvards, Water buffalo chew their
cud in straw-roofed stables, Nanda Lal and
the hendman are mil, or ritual friends, which
means that whenever Nanda Lal is in Diga,
he may call freelv on the headman for help
and ask to pasture his flock on the ridge above
the village.

Nanda Lal has brought gifts for his mit—
red beans knotted in the cloth of a turban,
& woal belt, and a grain called chino fried
in honey for the children. He stands shyly
iri front of the headman and calls him raja.
or chief.

“Please let us stay here,” Nanda Lal says.
“You should be able to eat my honey, and 1
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shiuld be able to eat vour=s. Give me grass and
frewood. My sheep will give you manure, and
I will pive vou salt when I retum.”

The hendman accepts the gifts, but his wel-
come i= strangely cold. He does not ¢ven offer
a cup of ress?, or gram aloo
mally do. Shocked, MNanda Lal goes back to

-1 ' . L-l- -
o). as (riencs noe-

thie camp otiisicle Lthe '-."|::I:..:'_|' W hat has han
pened Lo the bond between theme

freline cullty, comes

out to the caravan's camp to explain. Sitting

Later the headmar

he snvs he was pressured by the
not showing his fnendship,
et them eat our grass or burn our

they had told hm. “"We won't have

it the tire,
pther villagers into
I ont
Wooo,
encugh for ourselves
5 Nanda Lal that he kes ham
that these are tough Gmes
much fArewood o o doay as & villager burns in

He te

A CArAvVAan bhurns as

weck. The caravanniérs pay two rupees per
sheep for pasture rights, but the people would
rather keep the pastures than the little money

']
LhEy earn

“oon there will not be enough grass
lor both Lhe villagers and the cargvinners,
Sanda Lal and his flock move an

It has been a month and a half since wi
hegan walking, and now, with the Himalava
far behind ws, the trail has widened and rush-
ing torrents have become lanpuorous rvers
We are only 40 miles from the border with
India, and people are cutting trees and digging
[t takes me a while to realize

day roades

irito the halls
that {he

gut desper anel ded per inlo the mountains.

e roadworkers, Every
Wheele will soon e laee Lthe hools that since
the dawn of time have paced the Himainya.
s we approach Bhote
Porters

ErlsSs LS AT T YR irtec HINge] _'|__T||E_ ||IJ':'[L'r IToIm

['he trail ge
chaur, the bazaar at the roadhead
mountain villages, their bare feet spread ovel
rocks, their calf muscles flexing. Men go back
and forth, exchanping information about the
hest places to trade, the best rate, the boes

shops. Manda La

by his wife in the hope that someone will offer

puls on & sweater knitted

to buw 1t

Hhotechaur has the leel ol & Trontier towrs
shopheepers have erecled a few straw-and-
mitd shacks 1o do busingss with mountain

peaple who trek down from their villages. As

NMucked in and tied down, a baby is the Last ilem packed tn a carge basket o=
sheep caravanners approach trail’s end. The harsh Life tokes a heavy toll
on Rong-pa children: Of those under five years of age, aboul 30 percent

die each vedr from diagrrhea, pneamonio, measles, and other diseases.




[he journey home is solemn for a Rong-pa
caruavanner. His people have enough salt
to [ast another year, but change 15 COMLne;
Farmers along the route have less land to
support his sheep; his friends, the Dolpo-
pa, return home to more and more tourists
who introduce new ways; Tibetan salt is
harder to come by ag Chinese officials
impede trade. For now the caroawianners
will continue thetr travelz—bul they know
the next trek cowld be their last

the roadhead moves, so will the shops. Nanda
Lal strolls nlone the wide dusty path, looking
at the stalls filled with bangles, sars
plastic buckets, aluminum pots and pans

He pares longiniely at watches and

=l |
=1 BN L et

IFENnSISLGTE
Fadios that he could afford only alter two

Vears of hard saving. NO matter that he can't

CAT L WALCH &S

3 IANSs

readd the time, It 18 enoush 1o W

a status symbol or to " PR
over his shoulder like a povernment official
Hiz hands fumble in the folds of s wailst
crumpled rupee notes

wrapped carefully in He sold two
sheep at a village on the way birys o

1ithy patterned plece of cotton for his wile
and a few sweets wrapped 1n pretty paper for

his grondchildren. At one shop he points 1o a

band to draw out a few

L CHIRE '_ZJ|-I'I per, atter agreeing to
b price per kilo of the metal, weighs th
1 E Ili'. .I'l :"|".

AL the

on @ scale, He taps numbers on
that Nanda Lal has never seen
unlations, the shopkee

£ I. -I FLI TV

Wi Bits cal

nounces the price s (about $12). Too
sy he does not have enough money
slips silently away without the pot
Tomght Nanda Lal sleeps in the back of a
shop, The st whom he
rives him food. Then in the morning thes

iracle Ulows liim thi !.ri'. j-

cnows well

ITEXEEDET

T he sl -_"Ill:-.'l_"LlI_ r
lege of measurnneg both the beans and L

loken of s trust 1
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Lhe old caravanner. he rate 15 ope measure of

beans lor thiree measures of salt, a good price

[he shopkeeper also gives Nanda Lal an extra

it
He wants Nar
come back next vear to his shap

His trading done, Nanda Lal begins the
low journey home. He leaves Bhotechaur at
the nght ime. ust after he macde his deal
with the shopkeeper, s truck
had I I

shopkeepers now are using the temporan

e way back

ida Lal to
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Kathmandu, I remember our friends &
saldang and Chuma with admirstion.

Though their days on the trail are
narsh, I know they prefer the life of
the caravans to staving in the village. Their

ammals give them [reecdom to trade and free

dom Lo roam the mountains. In their hearts
{ M
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As roads push inte the Hmalavan
foathills, trucks carrving Indian salt may

etan salt trade completely. 1

the Tib
that happens, the tradittonal barter that has
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carnvans will be finished
he Nepalese
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in Kathmandu, and because thev are

largely sell-sufficient, they give little to
And tourism, I fear, prom

FEHACe
il collapse
rFoverniment neEct HTI- Bl d S
OFEANIZIEs

s to exact a high price from the reglor
for thie Gt

traditional cultore. Last vear,

Jlllr'll!-'.'u-.! (W v

womic alternative to
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By WILLIAM S. ELLIS

ABSIATANT EDRITON

Photographs by JAMES L. AMGOS

GLASS

Capturing
the Dance
of Light

It helps light the darkness, screen the elements, sharpen
the acuity of vision, magnify the infimtesimal, and plumb
the heavens, It transmits electronic signals across conti-
nents and may someday spawn a superbreed of ultrafast
computers. Protean glass can also soar with a sculptor’s
imagination, as in Dominick Labino's nine-inch-high
rhapsody i rosy hues titled "Emergence Four-Stage.”
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Cﬂ}ﬁx_ sand, soda, and Hme; cook and cool, Result 3 solid with properties of a liguid, a substance that

can be bovwmn, maolded, spun, 2nd dravwn into limitless shapey textures. and colors. Reversd smep

armiguity for its beauty, gtass firsds even greater value in the utility of its many modern transmutations
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the hall at the great Swedish glassworks, Crre-
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5 06 glass 1o L wiorld al work., | was drnven by an urge Lo create
my own signature piece —nothing grand, but a modest vase with
hoped, A certaim lyncal qualii
It =tarted well enough, with wordzs from an old Hindi saving
dancing in my mind: “If you are a blower of glass, fashion the cuj
it were to be touched by the hips of your beloved
Cne end of the five-foot-long pipe for blowing was throst mto
furnace throueh an opemng called a glory hole and twirled arournd
i allect 4 gob of molten glass, much as a lork 15 twii ed to gather
paghetti. At g temperature of 2100°F the mixture; a vanation of
the ages-old basic recipe for making plass —silica, sodium carbon-
ate. and calcium oxide, or, simply, sand. soda, and lime—was rude
with glaring color, and thick and inching

Farlier 1 had watched Juhan Karppinen, an emplovee at Crn

FiEn i | 1 I

A stomishing Wiase Dt Ean Lo fa Cruch eas]] W OLEIEDY LA
pipe. I stood atop a box holding the pipe so that 1t pointed straight

wn, allowing the blown lguid to swell at the base and pull down
Lo Toem Lhe start of a neck

L here was more blowing until the gl drew thin and the neck
|||r|-_l_ | { B 1K 'ill LEITY £ li I' Ii :|' e S1511T 14
pronounced it done and smiled to signal that it was a vase of some
st |

[t wasz only giter retrieving the plece the next dav from the
innealing oven, where it was placed to cool overa period of fou
[V hat I ciscovered the asw: When out dowen, the vase tendcle
to roll from side to sade, ke a bottle s ATt i the sul

Lslass has been blown tha | nce the oman "If"i-|l'|..__ '
LrOUnd 5 i R rE elore Lhat, | FEYIE en || ChTS]
nan-madi wes appeared. The Roman historinn Piliny the Elder
Ll 1 he o is 1o a proup of Phoenicim lors who wers

I i noalkal u LOen 1N eNGRImIng e Aed 11 FEsdl
he potson then

When the natron was heated and mii | with the sand, @
trange liquid fowed in streams. Wrote Pl nd th VAS
the origin of gl

\ nice stof it hard L | 'he i reliable research LA
Lhe invention of glass sometin pthe third millenmium bhelore £y
| AN b N L O DT LhEstral ;2 Ly EOG [Ti LIk
) L thie rivost f % A Ay pEatio i I
1 I"he Li nd Times of W m Henry Juck=on" (Feb: !
Wh af an gnment, he l 1 Marviand with his wi i |



Onn:e bright blue, the glass head
of an Egyptian king bears the scars
of its 3,400 years. Archasologists
believe the piece portrays Pharaoh
Amenhotep I, who ruled about
1400 8.£. Less than two inches high,
i1 wis probably part of a siatuetie
o=t ina mald, s crestor, withe
aut any doubt, was one of the
fimest arists of his day,” says

David Whitehouse, director of

thie Corning Museum of Glass, in
Carning, MNew Yok

The earfiest known glassmakers
wetrrked in Mesopotamia as far back
as 2500 5.c., craftting beads and
ather small chjects to imitate pre-
CHEES SIONBS,

A thousand years later, artsans
learned to make containens —either
bry shaping hot glass around a clay-
arud-dung core or by casting it in 3
mald. Used to hold olntments, the
pleces had [imited cmoulstion in
ancient Egypt, whera only a privi-
leged tew had socess to glass

birth of Christ, in Mesopotamia, or preésent-day Iraq and Syria

That is not to say that it is difficult to make glass on a beach,
using only materials found there. L. David Pyve, director of the Cen-
ter for (xlass Research at Alfred University, in Alfred, New York,
sel oul to do that one day last summer, intent on following & recipe
hased on an ancient cuneiform text from Mesopotamia: “ Take 60
parts sand, 1R0D parts ashes from sea plants, § parts chalk, heat
them all together, and vou will get glass."

Dir. Pye, of course, had no trouhle finding sand along the Chesa-
peake Bay, in the Virginia Tidewnter town of Cape Charles. There
was seaweed for soda ash, and shells, when cushed, would pro-
vidis the chalk. The mixture was cooked over a fire of driftwood at
about 1600°F for two hours. The result: not glass.

% Perhaps the fire was not hot enough,” Pyesaid. He turmed next
to the formula of natron and sand, from the sailors’ tale. When that
cooking wias done, there was glass on the beach. The small piece he
retrieved from the fire had a blue tinge to it and was roughly tex-
tured. It was not fit for even a bauble; but it was glass,

Pve was delighted. * Even if it didn't happen exactly g= Pliny
described it, thizs shows it was passible!"

Sometimes it takes nothing more than a strike of lighthing on a
sand beach to create glass; itappears in the form of thin tubes called
fulgurites, There are also tektites: small, rounded bodies of glass
formed as a result of fiery meteorites crashing to earth. Among nat-
ural glasses, the most prevalent is obsidian. Shiny and dark, it fe
born in the fires of volcanoes and was first used by humans to make
tools more than a million vears ago.

(lass, then, in one form or another, has been long in noble ser-
vice to humans. As one of the most widely used of manufactured
materials, and certainly the most versatile, it can be as imposing as
fttelescope mirror the width of a tennis court or as small and simple
is 4 marble zinging across dirt. It has given us tumblers for drink
and bulbs for light. Giass clears the haziness of failing evesight,
and, as a mirror, it becomes a scepter for vanity (and lets us look at
the hidden corners of ourselves).

And, of course, it is glass that allows visual union of the outside
and the in—the glass skins of towers and the windows through
which are reflected the shadows of our secluded lives,

HE USES of this adaptable material have been broadened
dramatically by new technologies; (rlass fiber optics—
more than eight million miles—carryving telephone and
television signals across the nation; glass ceramics serving
asthe nose cones of missiles and as crowns for teeth; tinvglaszs beads
taking radiation doses inside the body to specific organs; even a
new type of glass fashioned of nuclear waste in order to dispose of
that unwanted material,

“(Glass has so many unigue properties —its ease in shaping, its
transparency, durability, and low cost—that I think it will be indis-
pensable in the growing communications, information, and elec-
tronics industries,” said William R. Prindle, a former vice
president of the Technology Group at Corning Incorporated, in
Corning, New York.

“For one thing, those indusiries require display svstems for their
computers and televisions, and glass —either as a picture tube or
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as a thin and Nat sheet for u liquid crystal display—is the material
of cholce."

Oin the horizon, Dir. Prindle suggests, may be opticad computers.
These could store programs and process information by means of
light — pulses from tiny lasers—rather than electrons. And the
pulses would travel over glass fibers, not copper wire, These

machines could functon hundreds of times faster than tod

AY 'S

electronic computers and hold vastly more information.

Today fber aptics are used to obtain n
clewrer imape of smaller and smaller
objects than ever Defore—even bacte-
Fiil ViTuses., A new Foncrailom of DR ICH
instruments s emerging that can provide
detailed imaging of the inner workings of
cells, Called near-field scanning optical
microscapes, they can hiarness whal one
cripntist calls “the power of photons™ bo
resolve Images down Lo approximately one
two-millionths of an mch

[t is the surge in fiber-optic use and in
liquid crystal displays that hasset the L', 5
i a [6-billion-dollar busi

ness emploving some 150,000 workers —1o

ass incdustry

building new plants to mest demand. Hut
it is not anly in technology and commerce
that glass has widened 1ts horizons

The use af glass as art, a tradition going
back at least to Roman times, 15 also surg-
ing. In Seattle and in the mountiams o
western North Caroling and the countri-

fied south of New lersev—nearly everv-

'.'|.'|_',||_"|,'1_ _t SECITS—TTEET andl Wormder Are

blowing gliss and creating worksof art. In
recent years the movemeni has gaimed new
status, taking leave of the world of craft
and ascending into the galleries and slick
catalogs and price-upon-request cachet
| chicln't 2ell a piece of plasz until 1975
[ Jle Chihuly was saving that, and smiling

ve | 8 years since the ¢nd of
the dry spell, be has become one of the most
v suceessful artists of the 20th century, He went on to tell

me about a new commission—a glass sculpture for the head

As heddiud, forint

financial

quarters building of a pizza company —for which his fee is half a
million dollars

More than anvone, Chihuly is responsible for the attention being
riven to the studio art-glass movement. He has had a one-man
show al the Louvee, a rare gchievement for an Americanartist, and
just last year had the first show by a single artist in the new >eattie
Art Museum. “Thev chose me rather than a painter or sculptor, so
it chows there has heen a croszover for glass from the criftz o the
fine arts,” he said

Chihuly, a meatcutter’s son from Tacoma, hias a studio on a
waterfront in Seattle, where he und assistants carry his designs
to ereation. There is no mistaking a Chibuly picce. It is osoally

Crlass: Capluring the Dance of Light




oversize and swirling in opulence, but & work to win the heart
T'he studio art-elass movement b gan 1n the 19608 under the
Finddanceof Harvey Littleton, w

ingand isa lepend amongartists forwhom fireis apalette. Chihuly

now has sstudioin North Caro-

was his student at one time. Later Chihuly and art patrons John
and Anne Gould Hauberg established a place called Pilchuck,
where other students could go to learn to work with glass

Pilchuck: Giass School lies 50 miles north of Seat

e in the

¥
gl |

. [nothillsof the Cascade Mountains: The view from there carries to
-.5:-....“-:. fLite sotmin oe the waters of Puget Sound. 1t 1s here that some of the greatest mak
L A ' er= ol glass art come each summer to teach. Thev are masters, and
f SpaCE Lentar fallowing none more 50 than Lino Tagliapretra, a Venetian, of whom it is said
! Lark-Toiored tiles al Pilchuck that as a glasshlower, he is without equal
mide of Qlass coramic replace oth- “Oh, that's not true, " Tagliapietra zaid. * If there is a differenc
ged by debriz, ssnocially ice  between me and anaother, it mav be because of the facilities and

sloughed aff the maan fuel tank dur equipment b have, Also, I work with the same people, and the sti-

g launch. Composed of 7 percent dio has become like a kitchen with everybody making their incred:-
nlids and 93 percent air the ties ble stuff—incredible food, incredible glass;
sre superts instiatars. Secondds atter Also at Pilchuck many summers 15 Jan Mares, a Czech, an

armerging from an oven a cubs engraver of zinss. He does not blow glass: rather, all of his work is
cold. He spends hours at the diamond and copper wheels, cutting
: et wihile the e and polishing and enfolding bold imapges in lavers of ervstal, and
hoping, alwayvs hdoping

I 18 your prece, and you are almost fimished with it,” Miares
sald. “Then vou do a little final polishing and, vou know, make the
mistake, You hitve been with the piece for a month, two months
and then in only & second, at the very last, it can break ™

When he 15 not at Pilchuck, Tagliapietra lives and works on the

and of Murano, near Venice, He represents one of the most

mmportant traditions in glassmaking
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Qﬂd by & blee flame, colored
glass melts into petals, pistils,
stamens, and stems inside Paul Stan-
ward's Mantua, New Jersey, studio.
With glass rods and tweezes, the
artist builds arangements of blos-
soms, bermes, bees, roots, and tiny
“root peaple,” then encases them in
glass forms up 10 seven Inches high

For Stankard, Shown in a8 coimpos-
ite photograph with ane of his
pleces, the best part s pushing the
glass 10 its imits.” Mare than a third
of the time he pushes too far and
ends up with distorted pieces or
onies marmed by bubbles

A master of the technigue called
lEmpwaorking, Stankard honed his
skills by crafting scentitic glass
irstruments. Now he often finds
nsDIration on watkks through the
woodds near his hiome, His pieces are
nailed for thetr exquesite detadl from
a leaf’ s imperfection to the finy yel-
iow hairs on a bea's body. Collactors
pay as much a5 $22,000 1o own a
ghass bouguet suspended in a block
af dear glass

By the middle of the 13th century Venice wis on course to
become the foremost producer of glass in the world. Nearthe end of
that century the factories were relocated to nearby Murano, as
there was concern of the danger to Venice from all the fires in the
furnaces. Itisalsotrue that it was easier to contain the craftsmenon
the smaller island and prevent them from revealing the secrets of
their work to the outside world. Such information was passed along
from father to son, and, indeed, it wasn't until the early 17th cen-
tury that the first book of instructions for making glaz: was printed
in Europe.

The work of the masters on Murano astonished the waorld. Far
the most part the glass pieces were blown thin and were light and
richly colored—perfect for use at a papal Mass or to hold the
unguents of a contessa.

Today in Murano, the tradition continues, although not with the
importance of the past. A hundred factories produce glass on the
island, but much s low quality, designed for tourists. However,
thiere are still artisis of renown there, One is Alfredo Barbind.

Barbini is a man who has spent three-score years and more creat-
ing remirkable works of glass art as did his ancestors starting as far
back as 1658, “[ decided that I would rather work with glass than
go to school, so 1 started when I was 13, he told me. “Two years
later, when T was 15, 1 was regarded as a master,”

Barbini is 81, and still by the furnaces on most days, a short,
wiry, hard-muscled man, surrounded by the 30 workers in his sto-
dio; handling the pipe. with the heavy gob of molten glass on the
end, like a vouth. It is & fish that takes form in glass as I watch him
work. and when it is finished and taken to the annealing oven to be
cooled over three or four days, there is o respite of no more than an
hour before he has started on something new.

“T have no time for anvthing else,” he said. And 20 the Barbini
tradition continues.

NOTHER TRADITION lives on in Jamey Turner. For him,
glass s not to be blown or touched by science but caressed
by the hands of those with music in their hearts.

I met Turner, & pixirish man with boundiess enth-
siastn for just about evervthing, in the classroom of an elementary
school in Fairfax, Virginia. He was there to play for the students, to
rub his fingers over the rims of glasses until such offerings as " Ode
to Joy" from HBeethoven's Ninth Symphony rang through the room
in tones more sweet and pure than those of the ocarina

The mstrument is called a glass harp, and there's no one in the
world who plays it as well as Jamey Turner. He may use as many as
60 glaz=es of all sizes, each holding an exact amount of water (the
maore water, the lower the pitch), His performances in schoals are
more popular than recess, and there are other times when he per-
forms with svmphony orchestras, alwavs astonishing the audience
with the music to be drawn ffom glass.

There have been satellite recordings of " sounds” coming from
the planet Jupiter, and, eerily, they are similar to those of the glass
harp. 1 suggested to Turner that maybe there is another, far away,
who shares his talent with the instrument, “Oh yes, oh yes, L hope
s0," he replied before reaching for the distilled water he uses to
tune his instrument.
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For makers of fine crvstal, such as Waterford of Treland, Orre
fors of Sweden, and Corning's Steuben, light is the music of glass
the danceaf it through achandelier, for example, or the soft sparkle
of colors in and about a bowl

It used to be something of an article of faith that a familv have at
feast one nice plece of crystal in the china closet. Remember? I
wasn tcheap, but not ppanfully expensive gither, and it hard a good

feel to it, heavy —at least a 24 percent lead content— but sensunl

T'helead causes light ravs to further refract, or bend, separating out
‘olors such as red and green and causing the glass to sparkle

But the demand for high-guality, handblown crystal
droppedin recent years, In part, thisis amatter of fashion and pop
utar taste—but more recently the market has been hammered by
world recession and the decline of the 17, 5. dollar

“Whehn the dollar is strong, business is terrifis

JEE:

" gald ledmaond
(' Donoghue, sales and marketing director of Waterford Crysia

"But when it weakens, we have problems" And =o,

1 b 'I.Ill
famed company, with more than 60 percent of its sales in the

k2

United States, s struggling
Now, m addition to all else, Waterford is working to combat
fears of poszible health dangers from lead in glasses and decanters
Curstudies show that ane would be more likely to die of alcohol

notsoning from the contents than from the lead in thi

lecanter or
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glass itself,” one Waterford officinl told me. Nevertheless, the
company now applies a polvmer coating to the inside of decanters,
bringing the level of lead on the surface down to almost undetect-
able levels.

The company is-also marketing a line of less expensive crystal,
macde not in Ireland but in Germany and Slovenia. 5till, Water-
ford is too much of & giant in the world of quality crystal to give up
that market.

The plant in the south of Ireland is heavy with the romance of the
time when a piece of Waterford was a necessary luxury, Each work
produced there continues to be handmade, each fractionally differ-
ent. And the great engravers are still there, men like Eamonn Hast-
ley, who can put the face of Noah on a piece of crystal and give it all
the authority of a biblical injunction.

Another Waterford worker is Tom Jacques, a quiet man with an
easy smile. His job iz to take the pieces off the belt as thev come out
of the annealing oven and examine them for flaws. An imperfec-
tion, no matter how small, is cause for breakage, and so Tom
Jacques spends a good part of his day smashing Waterford crystal.
He looked at me and quickly sensed what T was thinking.

“Like to have a go at it#"

The bow] he handed me had a bubble, or “seed, ™ in it; otherwise
it would have been priced in 4 store at 5200, And now it was mineto
destroy, to hurl and shatter, and I could laugh depravedly while
doingitif I chose. It carried into the side of the metal bin with force
enough to set upa good noise, part explosion and part crunch, fol-
lowed by a rain of joyful, and most satisfying, tinkling.

OT ALL THE GLASS TECHNOLOGY that touches our livesis
ultramodern, Consider the lowly lightbull; 1.8 billion
are manufactured each yvear in the United States, and
the machine that makes them is surprisingly aged —it

creaks and groans— but has not vet been surpassed. It stands, yvou

might say, as a paradigm for those of us of a certain age.

At the turn of the century most ightbulbs were handblown, and
the cost of one was equivalent to half a day's pay for the average
worker. In effect, the invention of the ribbon machine by Corning
in the 1920s lighted this nation. The price of a bulb plunged, and
the pale yellow light of those early filaments flickered in households
from coast to coast. Small wonder that the machine has been called
ong of the great mechanical achievements of all time.

And vet it isinvested with nothing so much as wondrous simplic-
ity: A narrow ribbon of molten glass travels over a moving belt of
steel in which there are holes. The glass sags through the holes and
into waiting molds. Puffs of compressed air then shape the glazs. So
it is that the envelope of a lightbulb is made by a single machine at
the rate of 66,000 an hour, ascompared with 1,200 a day produced
by a team of four glassblowers.

The ribbon machine is not without its drawbacks. “ For every
10,000 pounds of molten giass that goes into the machine, only
3,500 is used,” said Jeffrey Hoffman, operations manager al
(sram Sylvania in Wellsboro, Pennsvivania. The rest, called cul-
let, is recycled back into the furnace.

‘orning no longer makes bulbs for general use, but itz ribbon
machines live on at the Wellsbhoro plant, which it sold some vears

Class: Capluving the Dance of Light

CZE—I;WJH ul glass called Prince
Ruperi drops are both tough and
tragile. Bang them with a hammer,
and they wan't break. But snip their
tails, and they shatter

The euricsities wore named for a
1 7th-cenmtury prince who saw them
at a Havanan glassworks and then
impressed England's King Charles ||
with a demonsiration. The drops are
cruda forms of tempered glass made
by dnpping molten glass into a bath
of water or pll. This cools the exte-
rior faster than the intenor, creating
surface compression that lends
strength. Stress fines are revealed
here by criss-palarized light filters.
A drop's tall is its Achilles’ hesl
There a mere scratch will set ot an
explosive chain reaction of fractures

Nowadays tempered glass —
somatimes praduced chemically
rather than by guick cooling —can
withstand pressure up 122,000
pounds per sguare inch. it finds use
N eyegiasses, Ven coooware, bas-
ketball backboards, and car win-
diows that shatter imstead of
treaking mto ethal shands.
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ago, This i= where it all began, and where it continues—all the
clankimg, climking, and hissing of that amaring invention, and all
the téns of thousands of paper-thin bulbs (twenty-thousandths of
an inch) tumbling onto the convevor belt.

And watching it all, you maght want to applaud the breakage
raleof only between 3 and 4 percent. Cr vou might wonder, as 1 did
that 7,000 bulbs can be packed naked in a single wooden carton

with no protection but a light coating of lubricant on each bulb

=
| HE SECRET of plass’s versatility lies in its interior structure, E- icls of volcamic glass glisten
Although it i= rigid —and thus ke a solid —the atoms are  within Fanum Crater in Califomis’s
arranged m a random, disordered fashion —characteristic  Inyo National Forest. Known as ot
of & hguid. In the melting process, the atoms in the raw  sidian, the glass & darkened by small
mitterials are disturbed from their normal position in the mo

structure; belore they can find their way back to crystalline lava aquickly cools after nozing o

eCLiar FModnts of ron. Formed wran ol

arrangements, the |.f.|.'.-- Cimals garth's surface. obsehian 5 the most

This looseness in molecu
engineers call tremendous " formabilitv” and capacity for dissolv- omposition & tmilar 1o granite
ng. " You can cast a huge mirror or draw out giass as a fiber,” sald poth contsin 2 larae am
Lir. Prindle, the retired Corming technology expert. “And vou can
chissolve almost anything in it, and in great quantities. T he ability
to accommadate allows technicians to tatlor glass to the need

*“"To make a brilhant, sparkling glass, add lead oxide or bariam
oxide to the basic =and-soda-lime mixture; for o heat-resistant
ginss, throw m boric oxide; for green sunglazses, add chromiom
and D ET "

ar structure gives the material whil  common natural alass. s chemical

i 1 n':l—- = [ |'_._III-' |

molentists continue to experiment with new mixtures. Cornmng
manufactures Y50 different ginsses and glass-related products
keeps hundreds nf

wreek evaluates hundreds more. There, men and women sitinsmall

JousAns o ;__f,|.L=- lormiulas on record. and each

rooms {acing large computers and electron microscopes and other
exotic instruments, all probing the elusive gtoms.

'We can now understand glasz better,” said Michael Teter, a
research fellow in engineering at Corming. “ What has alwavs been
missing 1= a full knowledge of what goes on at the mo
Lass than one 1n ten projects involving new uses for glass succeeds
now at least wie have 4 chance of knowing why things go wrong."

Mike Daviesis a London architect, a member of Richard Rogers
Partnership, designers of the new Llovd's of London building. In

ecular level

that edifice Diavies and hiz colleagues had opportunities to test their
imagmatons with applications of special glasses. The core of the
pullding i=s a glass ptrium, whose 16-story facade iz fashioned of
14,350 square yvards of glass: Into that glass were rolled thousands
f prisms, to foree diamonds out of the *-:Ir'||l'_f||| and acked 1-_'|,|.':r-;||' tD
that towering house of indemnities
Hut Mike Davies sees even more dramatic buildines, using
molecular chemistrv. “(lass is the great building material of the
[atiere, the *dynamic skin,” " befaid. " Think of glass that has been
Lreated o react to electrnic currents going through it, glass thet will
nange from clear to opague at the pushof g button, That gives you
instant curtains, Think of how the tall buildings in New York could

a<ein themis made to change

peErform asymphiony of colors as the g
colors instanth

Crlass as instant curtains is available now, but the cost is exorbi

tant. As for the glass changing cologs instantly, thal may come

e |
=
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Gutengineers are not yet prepared to transiorm, say, the John Han
cork Tower in Boston into a pillar of green for St. Patrick’s Day

Uompanies do offer a range of windows designe
energy. here are reflective coatings and other elements in glass to
control the amount of sunlight and hest coming into a room. Mike
Davies’ vision may indeed be on the way to fulfillment.

L CORSErve

HERE ARE MANY FAMILIES of glass, among them glass
ceramics, They are made stronger than ordinary glass by

neating special glass compositions to

orcderly molecules. There 15 one called Macor, developed
by Corning, and it i3 strong enough to be worked on alathe, to have
nuts and bolts fashioned of it, and to serve as window frames in the
space shuttle

There 1s another, Dicor; also by Corning, used to make denta
crowns with an aesthetic effect never before achieved. It isstronper
than dental porcelain, plague resistant, and highly translucent

Crlass fiber ophics grew from achallenge laid down in 1966; make
a glass pure enough to allow at least one percent of a light pulse
to travel one kilometer (62 mile) through it At the time, the best
fibers could carry the light only 30 feet.

The answer was found in extremely pure, flexible, coated glass
fibers. Today the pulses can be transmitted more than 75 miles
before requiring a repeater device. Fiber-optic svstems—using
lasers no larger than a gradn of sand —can transmit 32,000 times as
much information as the equivalent amount of copper wire. United
States, Japanese, and Middle Eastern investors are now planning a
one-billion-dollar projert—the world's longest undersea fiber-
optic cable, stretching from the United Kingdom to Japan via the
indian Ucean. Five iiber-optic cables already link Europe and the
L', 5. Another three connect the West Coast with Japan

Fiber-optic technology has
patients too: The thin and flexible devices are inserted into the body
to give doctors living pictures of internal organs,

Cilazs also helps victims of liver tumors. Beads one-third the
thickness of a human hair carry radiation directly to the tumor
According to co-inventor Delbert E. Day of the University of
Missoun-Rolla, the radiation is delivered in glass microspheres;
these are injected through a catheter into the artery that supplies
blood to the liver

“In this way," said Dr. Day, “the radiation can be concentrated
in the area of the tumor gand deliver four or five times the amount
provided by routine methods.” The beads usunlly lose all radio
activity in two or three weeks, after which they remain in the liver

[Orm patterns of

proved a boon to surgeons and

forever. The procedure is now used in Canada.

Much research focuses on finding methods of making glass
almaost totally resistant to heat and expansion. Would it be possible
L0 make an automobile engine out of such glass? As it would con-
duct little or no heat, the need for a conlant might be eliminated. ]
put the question to Dieter Krause, chief of reseirch for Schott Glas
werke of Germany,. He seemed taken aback

“l1 can't imagine that,” he replied. “However, new highh
glasses are being developed, and under proper manage
ment, they could be used as a filter material in some engines.”

Schott's main plant, in Mainz near Frankfurt, pushes down to
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the Khine Kiver; from it have come major advances in glass. More
thian a century ago (Otto Schott was one of the first to vary density
indd rélraction n glass by adding ingredients such as banum and
phosphornic and boric acids. The company went on o develop
many optical and specialty giasses, Today it makes not only bottl
fora baby s ormula bt adso windows of cadintion-shiel ':EI'!: ::|.- - -
WA '.'!EI:II!-.' 15 MUCH B8 CWO LOTS ¢RCEl, [ G s ii NUCIERT FESFRTTN

(M all the optical pieces made by Schott, none match in size the

" +_.;-'_.|

:_?ﬁ

one now being prepared by the company for the European South-
erii. Observatory, 4 consortium of elght European Community
nations. It is the Grst of four mirrors for what will be the world's
largest optical telescope. When finished, the instrument will by
placed atop 8, 740-foot-high Cerro Paranal in the Atacama Desert
il Cohile, & site whare most nights are awash m brilliant clarit

Fach mirror, made of a glass ceramic called Zerodur, will be
neariy 27 1eet in caameter and w :'i:'_|'| 44 tons |_' | As Deen _:'!ll '|__|'
this will be the most stupendous work in glass ever done

“Ever done, ves,' .::.'I-.'III."".||I-.IZ lacobsen, 8 »chott offhicial and

1B in expert on optical glass. " But vou must understand that it is ver

lifficult to handle such a large piece, and it must be transportied |
long wy,”

“Are you afraid it’s going to r (Tt 15 difficult to speak of
breakage to those who are 1n glass for a living

“Ihere s concern,” Mr. Jacobsen replied, going on to point oul

that while th |'!i._""|' O EOWET LIk .-.-"l': PACE 'll- il lllll. ] |



garage, it will be less than seven inches thick. Such A monumental
production is itself & challenge. After the piece has cooled from its
2200°F pouring temperature to a more manageable 1500°F, it is
moved to an annealing oven where it will remain [or four months,
until it cools to room temperature. Perhaps the most heart-stopping
moment in the process occurs when the mirror is removed from the
mold. The workers are silent in concentration and hnrdly notice
that the temperature in the room has reached 120°F . A T0-ton crane
kas moved into pasition above the mold, and from it
drop lines attached to vacuum cups. And so the mirroris
held there like a hovering, massive spaceship while the
mold is dismantled

In theend, after 23 months. the mirror will be 70 per-
cent crystalline and completed. It will travel by ship to
Paris, where French technicians will polish it, then voy-
age to Chile. Finally, it will go up the mountain in a spe-
cinlly made vehicle with 16 axles. The first one of the
folr 15 |'_';'l.]'.||'|'[|‘|| to e ready in 1995

I HERE HAS REEN asense of mission in the casting
hall at Mainz. It seems ns if the workers sharean
awareness that when the four mirrors are in
™ place, arranged on the mountaintop and pro
grammeid to function separately or together as one tele
scope, astronomers will be able to study distant objects
in more detail than ever before

Ax glass can reach cut to the stars, it can also carry our
nightmares deep into the earth, In the pinev woods of
South Caroling, technicians are preparing to make glass
with radioactive wastes. This glass wall be jacketed in
steel and hidden away forever—one answer o the
dilemma of what to do with dreaded nuclear refuss

The ability of the basic ingredients of glass to dissolve
anything, and in large quantities, makes the pro-
And because glass retains its physical
ind chemical characteristics almost like volcanic rock,
a hlock of the hazardous nuclear-waste gilass can be
sncapsulated I a stainless-steel canister and buried in
the ground without fear of leakage. This method has already been
put to use in France, Belgium, and the United Kingdom

Inthe U. S, plans are moving ahead to vitrify some of the 34 mil-
ion pallons of hughly wastes al the
SCjLIAL iles —Savannah River Site in South Caroling. Plutoniom
239 mnd tritium have been produced there for use in atomic weap
ons since the 1950s, the height of the Cold War, The site holds five
|:|i_'._':'l|'.'!.-'-"|'.'..L'||'!' fEaCiors

Of the 34 million gallons of waste, 3.4 million emit high-level
radintion, mainly from cesium and strontium isotopes, Thisdeadly
muck now has the consistency of peanut butter. A Dulding in
which to: vitrify the material has been constructed, using 69,000
cubic yards of concrete and 13,000 tons of steel. The facility will be
fully automated, for thiz truly will be a glass to see through not only
darkly but at a distance

The radipactive material
borosilicate g

ceclure possible

radioactive massive — 00

be mixed with fing particles ol
fLontimued on PR el |

ass and bed into i
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rom flamingo feathers to the
folds of 3 woman's dress, LL 5.
artist Louts Comfort Tiffany achieved
special effects by working color and
texture into his stained-glass pleces
while the glass was still hot.

“What drove him was nature and
trying to éxpress nature In glass,”
says Afice Cooney Frelinghuysen, a
curator at the Metropolitan Museumn
of Artin New York City. Teams of
craftsmen osually executed Tiffany
dasigns such as this leaded window,
first displayed i Chicago In 1893
and later 31 his Long Isiand estate.

Like Titfany, the French artist
Emnile Gallké looked to nature for
inspiration. A leader of the art now-
veau style, Gallé achieved complex
effects by engraving fusad layers of
blgwn glass and applying designs o
the surface. Ghaostly cicadas, butter-
flies, and moths seem 1o fiy inside
his pieces. In his 1903 “'Dragonfly
Coupe" (above right) the Insect

mrgmpanwmm
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Flavio Poll created layers of color
that stressed the smoath lines of his
vases. Poll worked near Venice on
the Island of Murano, a glassmaking
center since the 1 3th century. Exu-
berant, colorful pieces characterized

his work and fhat of fellow 19504
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I n recent years cold glass sculp-
wire has fed to a new flowerning of
artistic pxpression. n the 1992 Olle
Alberius sculpture “Cleopatra,” the
breasts bring into focus-a cloudy sky.
Crattsmen at the Orrefors glass-
warks in southern Sweden cut the
figure from a block of leaded crystal
and dipped It in acd 1o give it a
clear finish,

Rainbows of colors burst from
finely finished slabs of optical glass
that make up many of Briton Peter
Aldridge’s piecss, Inchuding
“Amadeus” (below right), ""Thene's
something very ethereal about
the transparency of glass,” says
Aldridge. "It's almost mystical,
almost a fourth dimension.” A for-
mer designer for Steuben in Cor-
ning, he makas use of refratted
light, designing precise and anguiar
pleces with the help of computers.

Czeslaw Zuber, a Polish artist liv-
ing in Pars, uses hammers and sand-
blasting tools to shape blocks of
industrial glass into savage heads—
such as the 1988 piece from his
senies “'Les Bétes™; he later applies.
the color. Glass “allows you to dive
imto anather world very quickly, ™
says Zuber, "'It's a2 magical material.”
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“T
tamy s Work 15 o @ diimib-

foundinig versatiity, & cnitic

wrote after seaing a show of the

artist’s Favrile glass designs.
Dirawn 1o the indescence of

ancient glass, Tiffamny worked (o

duplicate the effect. He achieved

it with his populsr [ack-in-the-
pulpit vases by treating the haot
material with metallic salts
Though staimed-glass windows
were his passion, less costhy
lamps and vases reached a far
Droacer Sunpence

A tramed pamiles Wwid 130 N
oW IMEnor G2Corating DLSINGSS,
Tittany was Infiuenced Dy tne
Howing, graceful lines of Eurd
pean & nouveal. The style
adapted especlally well to the
Hoawer-form vases handbilown at
his fumaces in Corona, New
York, An admirer wiote, "He 5
imbued . . . With 8 gesire not
merely to add 10 the workd's
beauty, but to bring that Deauty
within the reach of the public.”

(Continged from page 51)  melter where it will cook at a tempera-
tureof 2100°F . And then, destined to harden into shiny biack glass,
it will be poured into steel canisters for burial, pessibly in a moun-
tain in Nevada,

Test runs of the equipment began in 1990 and are expected Lo
continue into 1994, when the actual melting will start. To pro-
cess the current inventory of high-level waste will require more
than 15 years.

DROVE AWAY from the Savannah River Site and headed north,
to the place in Tidewater Virginia where I was born. Thereisa
church there with a stained-glass window whose memory has
stayed with me through all my fife.
Of all the kinds of glass art, none is more widespread and endur-
ing than stained glass, 1t is found not only in great cathedrals but
aléo on the doors of shower stalls and as the shades for night-lights,
It has also become an important architectural material, incorporat-
ing the glorious union of sunlight and colored glass.

The Abbé Suger, who in the 12th century rebuilt the church of
Saint-Denis outside Paris, was among the first to recognize the abil-
ity of glass to brighten mood and perception, to allow us to move
putside our physical world, “urging us onward from the material to
the immatenal.”

The process for making stained-glass pieces has remained much
the same for centuries. Color is brought to the glass by adding dif.
ferent metallic oxides to the basic mixtore of sand, soda, and lime.
Amber, for example, is created by adding silver; an exquisite gold-
pink glass contains real gold. Pieces of the colored glasses are cut to
fit a pattern —say, a life-size depiction of the Venerable Bede for a
church window —and then are joined with the use of lead cames, or
rods, soldered together, The process demands not only the vision of
art but also technical expertise—craltsmanship. Stamned glass
made in this traditipnal way is expensive, as much as a thousand
dollars a square fool.

After blossoming in medieval times, stained glass declined in
popularity, then came back to prominence in the late 19th century,
Great artists such as Matisse, Chagall, and Bragque worked with
the material, but it was an American, born in 1848, whose name for
me came to stand for masterworks in stained glass. He was Louis
Comfort Tiffany. His windows, lamps, and other pieces glow with
translucent colors, and they stand among the greatest glassworks
ever produced

The window in my childhood church is of the opatescent blue of a
Tiffany work, but it isn’t one, I had come back to the church with
an awareness that there is a lot of bad stained glass upon the land
today, glass to inspire nothing other than disdamn for poor quality.

But when stained glass is well-done, when light plays on the
niece in a wayv to draw reverence from the soul, then that 15 cause to
sit and wonder and think. T thought of a now deceased colleague of
mine on this magazine,

He once wrote of Chartres Cathedral and its magnificent win-
dows, referring to the medieval French church as “a vast prayver in
glass " In the church of my childhood, there is nothing to com-
pare with that, but I think my friend would agres that this staimed
glass before me now is, at the least, a moment of grace. 1
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Looming large on Superior, the world’'s biggest freshwater lake, the 730-foor Canadian [gher Rimousi

By NOEL GROVE

NATIONAL GEOGRAPHIC SENIOR WRITER

Photographs by
MEDFORD TAYLOR




siips through ice in March to load the yvear's first wheat from Thunder Bay, Cntario










FIRST LAID EYES on Lake .“‘ﬂL]]|+*]'J'lr1' and the ||i:H' countrs

around it more than a decade ago. | drowned myself in

its pleasures: lishing lor trout, hunting lor mushrooms,

picking berries in its pine-scented air.

On my frequent retarns to the lake country,  awakened in the night, as T was in mv sleeping
| have been heartened to find that it remamnsas bag,. by 4 woodland caribou —vamshed el

[ first knew it, uncommonly clear, still héavily  where at those latitudes —splashing through a
resied, and bathéd in exouisite stillness, You  quiel inlel vards sway, 1 was grateful for the

= hunting deer, or satl alone rocK-strewn

Vnx scream, ollow the tracks of Wake up: overhead the northern lehts fhek

ered. ke wind rastling the tent of the sky

without seeing & soul. And vou mav be we Indians feel thns lake 5 alive,” smd
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Billy Blackwell, who traces s ancestors o superior it remains, m any ransiation

the Ojibwa who loved thas land. We sat on the [oday some 600,000 people live along the
ake's Mimnmesota shore, listening to waves |lake’s |, 700-mile shoreline {map, page 771, bul
nurmur against the rocks, "It provided our  more than half are clustered in Thunder B

erandinthers with food to eat, water to drink, Duluth, Marquette, and Sault Sie. Mari

witer to bathe o, said Buly., who wears | That leave lenty of real estate for wildlife,
dark pomviall nnd gazes across the water. "It anspotled views, anc waterso clear that o8 one
as i soul Asherman told me, “A mile from shore T just

[t iz easy to understand why the Ojibwa  dip out a copful and drink 1t."

fought the Sioux for nghts to Supenor’'s often superior is the broadest freshwater lake in
DI old shores. French Canadians who the world. It could swallow Scotla Wit
naddled Superior's mountainous blue waves 1,300 square miles to spare or tock within
in birchbhark canoes called it le fac supérmeny, itz shoreline New Hampshite, Vermont,

SAmoly referrme to 1ts location above the better Maszachusetis, Khode Island, and most ol

known (Grezt Lokes Huron and Michigan Connecticut combined, Something set adrift
could float 160 miles across the lake Irom
Rossport, Ontario, to Munising, Michigan, o
meariy 400 miles from Duluth in the west Lo the
locks at Sault Ste. Marie, Waterlogged, it
autld sink 1,333 feet at the deepest point

134 L2 ]:il.!.'--.! 11

=iberta, but the volume of Lake duperior
tll awesome. Tipped and emptied ki
wishbasin, 1t would cover both North and
south America with a foot of water, Those
who ive o its shores boast about its 4i2e Ad
Iexans boast about thetr state, and they con
rilain about the weather s farmers do

We have larege arcas as close 1o unspolled
WA eImiess i _'.|||_' FINC &anyYWwWihiesre 10 DhE hDWel
18 states,” said a proud Mimnesotan

“Right there on the number three tee sat the
higpest lvnx ["ve ever seen,’ brageed o golfen

t Marathon, OUntari

1T i o | f - I '
It has the clearest and coldest water of &y

[ thi xréat Lakes, " =salcl U hnstne Uisenias,
formier vice president of the Lake Supenor

Center in Duluth, s freshwater education cen
ter. And mavbe the wildest, according to Jim
Yigrahal mINInE-equipment £XeCuiny Like
Ywrreckie. ! a staden F lost =] i Mhere

LT 50 Enown wrecks, Fall storms creati '
IEHEGL WA

[f that sec: cean-iike, the events that
Creatied SUETior 11 el nearty made 1t nne

Son of a Swede, Louwis During, 84, o]
Superior, Wisconsin, reflects on a life
spent trapping covotes, repairing rail-
ronteds, and [oading grain elevators, His
pioneer father's name was Jonsson, bud
there were so many Jonssons (n the log-
ging camps, he just changed his name. ™
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within the earth a billion vears ago and snlit
open the crust, ™ said John Lreen, a geologist
at the University of Minnesota, Duluth
“WWe're not sure why it didn"t continue.”

.
the continent might have placed Wisconsin
and parts of Michigan and Minnesota where
the Gulf of Mexico is today. Detroit’s present
location would have been open sen had the rif
not mystenousty healed.

Fifteen miles west of Duluth John led me
through thick young aspens and brambles up
a slope to a rocky outcrop. Halfway up th
nck protroded
from the enrth like great, Ty huckteeth
" hesald. “TH
flooded out for millions of years, When 1

w sheer weirht of it cregled a

e hook-shaped rupture in the middle of

siope, blocks ol hasalt five feet t

“Thisissome of the earliest lava,

stopped, L
depression.”

Photographer MEDFORD TAVLOR was {ormerdy on
the stafl of the Virginian-Filof. As a free-lancer he
captured Australia’s “Simpson Outhack” for the
April 1992 GEDGRAPHIC., Hiz work has also
appedred o NATIONAL GEDGRAPHIC TRAVELER

RO E (i) "evsenen g
B

- -
e e me
PRRERY SQR0RE 10

.y -
AL
i i

e mlh | L=

i P FE

" B = " ]
] =

]
[ |

E B 5
! --I'-_1'.|.]I ._-':'-J.
-‘. -- I.:;

e
o

--—-"'l"lj

:I' 1
II

| TP

Water leve
ant the lake eventually set
uration of a wolf's head. The Keweenaw Pen-
imsuln on the south shore opens the animal's
mouth. Iste Rova
wide, 15 the perfect slanted eve. Nipigon Bay
it the top forms a pricked-up ear, and to the
southwest the lake narrows to & long nose
sniffing at Duluth

5 rose and fell with glaciabion

I_'II i'I':||1 | |I_r_'-l in hE'

e, 45 miles long by 9 miles

- )"lll'l E LIKE THE CHALLENGE of living

-. up here,” said Cindy Havden, who
with her husband, Paul, publishes Lake
Superior Magazine in Duluth. “In October

we got 4 vard of snow, the kind of thing that
wollld paralyvze most parts of the country. We
wst digout.”

Winters are long, but seem
redl summer 1s just 4 blown kiss. The warmer
wiedther spreads g green blush over land that 1=
90 percent forested. The rest seems dominated

DNEEr DECALSE
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GREATEST OF THE GREATS

All the other Great Lakes combined wouldn't fill this inlond sea, ‘
which holds a tenth of the world's liguwid fresh water. The French |
called it le lac supérieur, the upper lake. Duluth (left) is o sweet
sight to mariners who sail from as far as Asia to pick up cargo.
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by wildflowers, with riots of lupine, hawk-
weed, and buttercups.

The color, summer mildness, and wild
[flavor bring millions of wisitors. Winter
sgueees out all but a sprinkling of skiers and
snowmobilers. By October the northland
belongs again to the true lake people.

“This country is not for everyone,” said
Wendy Bell, former mayor of Marathon, mid-
way along the north shore. "It's expensive —
fuel costs especially—and if vou don't like
winter, vou wouldn't be caught dead here”

“I came beécause it's not crowded,” said
Garv Cholwek, a fisheries biologist in Wis-
consin who moved from Washington, D, C.
Would it go the way of other unspoiled land-
scipes —discovered, then loved to death?

“Forty below,” Gary said with a wink,
“has a wav of keeping out the riffrafi."

Memaory falls where cold weather is con-
cerned. This isn't too bad, I told myvseif,
assessing the bite in the air as [ erunched over
spow outside Duluth’s airport one Janoary
evening. I opened my mouth and took a quick

The Superior Way of Life

breath to ask directions . . . and gagged on the
cold. When 1'd gotten my voice back, and my
directions, T asked how cold it was, “I
don't know," the voung woman shrugged,
“hetween 10" and 30° below [ Fahrenheit).”

It had actually crawled above zero at mid-
afternoon, I learned later. It stayed cold the
next day as | watched a dog-pull contest at
Duluth's Lester Park. Dress for the event was
muffin-man clothes and Mickey Mouse boots.
Infants in strollers peered out of puffy down-
filled fabric. All ages attended to watch a dog-
pound mix of canines lunge ngainst the traces
and pull a weighted sled I6 feet.

Contestants included collies and pit bulls. A
pony-size Irish wolfhound dragged off & thou-
sand pounds as though he were strolling to his
food dizh,

My favorite was a 35-pound wheaten terrier
named Tobie that looked like a fluffy leash
decoration and pulled like a Clydesdale. Rear
paws digging into the snow, back arched, she
towed inch by inch a 4 20-pound sled.

“T grew up with sled dogs, but 1 don't have

i ]
i



room for them now.” said Tobie's ovwner,
Jean Frogner, “5o I taught Tobie to pull. 1t's
all just an excuse to get outdoors.”

Yards away from the pull was the finish line
of the Grand Portage Chippewa lohn Bear-
grease Sled Dog Marathon, a S500-mile race
commemorating & late 19th-century Ojibwa
mail carrier, Both the pull and the race were
part of Druluth's four-week Winter Sports Fes-
tival. Every community seems to have one.

At Houghton, Michigan, home of Michigan
Technological University, students race on
snowshoes and speed skates and in homéemade
dogsieds, with students as dogs. I'd never
before seen vollevball playved with mittens on
snow-covered courts. {No spiking allowed —
the cold-hardened hall can deliver a knockout
blow.) I walked across campus with Heidi
Mevers ns students put last-minute touches on
hovse-size smow sculptures.

“1 was set to go to school 1n Florida, " said
Heidi, a sophomore from Maryvland majoring
in chemical engineering. “ But I came up here
to help my older brother move in, and T was
impressed with the friendliness and the sensze

of personal salety in the community.”

At the Bon Soo Winter Crrnival at Sault
(proncunced Soo) Ste. Marie, Ontario, |
watched participants in the Polar Bear Swim
cook ina mass sauna, then run 50 yvards to dive
into & hole in the ice of the S5t. Marvs River, A
submerged steel cage protected them from
being swept under the ice by the current
Cocky grins lit their faces on ' the way in; des-
peration marked their scramble out.

ELISHING THE COLD seems almost a
R religion. | gotinto my carat Bon Soo
10 eoax the blood back into my fingers jusi
a5 Goerald Desmoulin and his two VORLITIE

daughters headed cross-country on  skis
“We're only going three miles, " he explained.
*Tt will warm us up. If you let weather stop
vou up here, vou'll spend more than half vour
life indoors,"

Skiing may have come to North Americavia
Lake Superior. "' We can't prove it," said Bay
Leverton, curator of the National 3ki Hall of
Fame at Ishpeming, Michigan. “Bul so many
scandinavians came here to fish and work in
the mines, it's as good a candidate as any.”

The bread-lonf mountpins around the lake

78

aren'tas high as the Rockies or Sierra, but nei-
ther are the prices for skiing them. Inadequate
snow is seldam a problem. Fifteen inches fell
the dav I skied one of the dozens of resorts
around the lake. 1 found control difficult on
slope angles hidden by the whiteout of falling
flakes, Then I met Dick Nooeof Neenah, Wis-
consin, who wears & banner that reads, front
and back, " blind skier.”

“1 like Gguring out the fall line of the slope
by the way it feels,” said Nooe;, who lost his
sight in Korean War combat. To steer him
away from trees and other obstacles, family
members follow, shouting “left,” or “nght

sharp" when necessary, |
"1 accidentally directed him into a pile of

National Geographie, December 1003
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along Michipan's Au Train River, one
of hundreds of streams emphying into
supgriors clear depths, Sand and warm
witter drow swimmers cager o wse all of
the brief summer. The frigid lake itself

draws only the bromve and the cruzed

his front step as Charlie tossed ground cor
to a mallard hen and her brood that waddled
up Lhe shorn A exn anCoul
My mother make socks and mittensof 1
t {ur, he d n his shortcut English
Cvever get cold, Make blanketthis thick,” he

nches, “Away
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. Light as the wind, nimble

ol as a fish, a kayaker glides
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from home, you can roll up in blanket, sleep in
HO® below.”

Although familinr with Indian wear, Char
lie laughingly disclimmed his forebears’ cus
toms, IHd he make ceremony alter shooting a
moose, o thank it for the gift of sustenance?
“No, no, no," he said pleasantly. "My grand-
father did, not me

Back across the lake, Bruce Kerfoot smiled
and shook his head. “It's ingrained in him to
deny Indian ways, because the early white
men insisted they were bad,”
the Lunflint Lodge, a fishing resort run by his
[amily for more than 60 vedrs. “1've shot
moose with Charlie and caught him putting
cloimed he was
just caching it, bul it was an offering.”

lor mé 1n A YEIY

zaird the owner of

natrt of the liver in a tree, He

“The Indians looked af
anobtrasive way when | birst came here torun
a fishing camp,” said Bruce's mother, Jus-
tine, andé of the lake country's livine [HORCETS
“When thev could no longer make a living in

[

the wooads, they went to the cities, where they

were cheated and learned to cheat. But when
Bruce was growing up, they were always
around if he needed help in the woods ™

At tribal headouarters in Sault Ste. Marie,
Alard Teeple, a voung Indian spiritual leader
S cronomic apportunity in Indian-rin gam-
bling casings for the Ojibwa living around
LAk !"'1:|||-::riur “We opened our first one in
he sadd, “and it has created jobs &nd
tribal income. 1 he ability (o earn money 15 the

| 84,
thing that people respect now "

But gaming has its critics even among Indi-
ans. Far from the clank of coins and the
mg slot machines, another tnbal member savs
he believes his people should trv to market
their natural skills: " Indinns look at the waorld
differently from non-Indians,” he sad, hail
ing ltke anold friend a cormorant arrowing by
“We believe everyvthing has a soul— trees,
hirds, the lake itself. More and more whites
comie to us saving they don't understand the

Nltomal (eographee, December 19003



world, that they want to Enow how to live
again; That's what we really have to offer,
knowledge of the natural world, not casinos.”

Achieving harmony with nature 1s a lesson
pazsed down the generations, 1 gathered from
Joe Dan Rose, a biologist for the Bad River
Ojibwa band at Odannh, Wisconsin., “The
oriance of mamtsining
balance in vour life and looking to nature as a
madel, A lot of us haove lost sight of that. If vou
lose balance, bad things may happen.”

elders stress the 1m

PALANCE 15 on many minds around the
lake these days. Development may

be spotty compared with that in milder

regions, but the effects are showing up,

"'I"1-;-1:1|[r'.=.--. al every kind of environmental
cpwage, indus-
trial effluents, agricultural rmonoff, arrbome

problem can be found here

Tlke Superior Way of Life

In a flurry of tulle and satin, snow
from Tchaikovsky's The Nuteracker, performed by the Duluth Ballet.
Backstage, two extras fall into reveries of their own while owaiting the
curtizin call. The compamy, with eight professional dancers, elevates
the city's reputation as a cultural begcon on the north shore. It wos
the choreography of cargo ships, entering and leaving the harbor that
put Duluth on the map, however. Largest port on the Greot Lakes,
Duluth-Superior has shipped ore from the iron ranges for a century.

% come alive in a dream scene

pollutants,” said Jake Vander Wal, a biolo-
gist with the Canadian government's envi-
apency, Environment Canada
“There just haven't been enough of us o
reallyv wreck the place,”

The early [ur trade brought littlé change

rinmental

to the area’s appearance. Lumbermen, how
ever, virtually scvthed the big white pines of
Minnesota, Wisconsin, and Michigan. From
the late 19th century into the early 20th, the
| 20-{oot trees went into houszes for an expand-
ing nation. On the Canadian side, spruce was
also uzed for paper-making pulp. Today's for-
psts are stands of 70-foot aspen, birch, sprice,
and pine, reaching for sun and superionty oul
of a confusion of undergrowth

Cn the south shore the effect of that turn-o-
the-century cutting was more profound than
anvone dreamed. Vast areas were cleared, lit-
tered with slash, scarred by fire and erosion.
Few white pines were left for regeneration
Much of the regrowth consists of trees used for



With o parting glance at her all-male
crew in blue, L. Sandra Stosz formally
ends her two-yvear duty as captain of the
L 5. Coast Guard cuatter Katmaoi Bay,
“When vour Hfe is in danger during a
storm, " savs Stosz, it doesn’'t matter

If your captain is o man or a woman.”

pulp, not lumber, but reforestation continues

Boom and bust has marked the extraction of
other rich resources. Mining compantes began
jollowing copper deep underground in f
12405, The red metal drew miners from Corn-
wall, Germany, and Ireland across the seq and
into the Keweenaw, the wolf's open mouth
Company lowns sprang up. Football hero
Lreorge (Win one for the Gipper) Gipp was

c

5

Dorn in & place called Laurium, Copper made
fortunes for investors back East, and when
Horace Greeley said, “ (o West, voung man,”
he meant more than California

They shaved the Keweenaw nearly bald for
houses, fuel, and timbers to shore up the ant-
like mining tunnels. Still; *
dents killed o miner a week," =aid Michigan
Tech professor Larry Lankton.

ALy father and I both worked in the Quincy
Mine, " said 81-vear-old Wesley Myllvia, still
we accent of Finmish parents, “Cne
ciay he yvanked 4 slab loose, and 25 ton of rock

For a decade arci-

c'.'trr'.'m::' L

came down on him.'

Less than a century after it started, lower

prices, big westéern manes, and the poor

vatronal Geopraphte, December 1003



economics of ever desper shafts deflated Cop-
per Country,” said local historman David Had-
kola. " The population 1s not even half what i
was, and older people are coming in to buy
retirement homes.”

ron mining also began at md-19th century
but has endured longer. The early high-grade
ore of Michigan's Upper Peninsula eventually
was overshadowed by the greater supplies in
the Mesabi Range to the west. Aroond the big
lake the lower grade ore, called taconite, is
now refined and concentrated into pellets for
shipment to the steel mills down the lakes

Many of those mills have closed in the face ol

recycling and less costly steel imports,
“Mining really settied much of the Upper

The Superior Way of Life

Peninsula,” =aid Don Bvan, spokesman [or
and  Cliffs, which manages the two
remaining iron mings in the area. * he two
that are left employ 2,200 and pump 250 mil-
lion dollars a yvear into the economy. But with
the recession and less use of steel
mines are operating in all North America,
compared with 22 in 1980

Lleve

arily 12

IMINISHED AS WELL 15 the tleet of ng
ships that carry ore through the
locks at Sault Ste, Marie to the lower lakes
and then to midwestern steel mills. The

loss of one ship added a horrifying chapter to
the legends of Superior. During a November
storm in 1975 the ore carrier Edmund Filzger-
aid apparently dove like a 730-foot porpoise
beneath the waves beforeany of hercrew of 29
could grab a life iacket, too fast even fora dis-
tress call, She was found in two pleces at 530
feet. No bodies were recovered

Une man's act of kindness haunts him still
Two nights before the tragedy, Jack Mahoney
was tending bar in Marqguette and helped two
voung sailors find a ride to Duluth, *They told
ey’ d lose their jobs if they didn 't get there
by morning,"” he told me. *So | found a guy
who gave them a ride, and they got there in
time to shipout . . . on the Edmuid Fiiz. "

The newest lakers of & thousand feet in
length are capiives of the lakes, too large for
the Welland Canal around Niagara Falls,
which leads to the Atlantic. “For exports,
whether we like to admit it or not, we are
mostly a transshipper —sending things on (o
St Lawrence River ports so0 they can go to the
rest of the world from there,” said Davis Hel-
berg, director of the port authority at Duluth

“We're still the 17th biggest port in the
U. S., despite being iced-in three months a
yvear. We ship more than 40 million tons of
materials annually; half of that is iron ore.
MNeat is low-sulfur coal from the West. And we
ship almost five million tons of grain, much of
It going overseas. But the heyday 1s over.”

(rrain 1= the leading export out of Canada's
Thunder Bay, but sales were cut in half by the
collapse of the Soviet Union. Subsidized rail-
roads, providing vear-round transportation,
have also cut into the port's share of exports
from western Canada

The most recent bonanza around Superior

met










Planting season in the Midwest means potash-moving time on the
ke, A deckhand sweeps the last of 18,000 tons of Saskatchewcn
potash—an ingredient of fertilizer—into a ship's maw at Thunder
Bay. I't would require a train 180 cars long to move the same amount.
In Wisconsin waters Marty Erickson untaongles a whitefish from a gill
net winched up from 150 feet deep. The fish will likely end up on a din-
ner table in Chicago. The fourth generation of his family to fish com-
mercially, Marty has a strategy: “Work hard and watch the weather.*

has gone largely unheralded outside Ontanio
East of Marathon three mines are yvielding
almost a ton of gold & week —aquarter of Can
ada's production

Volcanism at Superior almost three hillion
ngn  brought gold in that
squeered into porous earlier rock and dis-
persed, instead of solidifving In a vein. Suf-
tused tn vast expanses of underground rock, i
must be removed by glant machines and sepa
rated chemically, no job for a sourdough with

Y solution

A tluice

“These are among the newest and safest
mines in Canada,” said Don Hriskevich as an
plevator sped us & half mile down at the Wil-
ams Mine, largest producer of the thres

A gale of pumped-in fresh air blew against
us as we splashed through puddles of water in
caverns &s big as a subway station. Safety
rooms with freproof doors and auxiliary air
supplies were scattered throughout the mine's
ten levels. For the dangerous job of loading

ol

rock loosened by explosives, tractors are at
risk; not people. A front-end loader growled
into the branch off our tunnel, and the driver
dismounted. Using a remote-control console,
he directed the machine into
blasted ore; like an obedient beast, it
nauler the size of a small swimming poal
Some 350 million (U. S.) dollars® worth of
gold flows annually out of the mines, which
employ about 1,200 workers at an average
salary of $50,000. Most live in Marathon, still
The town

recetves a million dollars a2 vear in taxes from

a roomiul ol

oaded a

heavily dependent on & pulp mil

the mines, and federal and provineial govern
ments get millions more. Geologists say the
bonanza may last another 20 vears

Living around most of the lake requires
mining for currency wherever you can find it,
Irequently from the pockets of tourists. Com-
pletion of a arcle-route highway in the 1960s
made it possible to drive completely around
superior, often within sight of it. Along the

b |
]
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way whole communities work at DEFSt ading

passershy o pause

T THITE RIVER, a little town on the

es easl ol the lake,

highwav 50 mu
lone advertised 1tself os the coldest “Fl'l.'l 111
Canada. adubiousdraw. A 30-foot painted

thermometer visible trom H '-_l_—':'l'.'-.'.-ll:'-' | 7 claamed
that in 1935 the temperature plummeted to 7.2

e lOW 2000
MNawadavs the town boasts about a famous

bear cub, Six vears ago a local historian tound
that in 1914 & troop train stopped n W hite
Kiver and Capt
hlack bear cub as & mascol
Winnie for the soldier’s home in YW innipeg

zatled to England and was turned over to Lon

Harry Colbourn bought a

'he cub — name

don Zoo when the troops went into combat
Tame 2= & dog, Winnie became a favorite of

e Supervior Way of Life

Hritish children, among them a boy named
Christopher Robin, son of the author A. A
Miine, Milne's books about his son and 4 tn
bear — Winnie-the-Pooh —and Pooh’s animal
friends became It all
started in White River, the town would like

children’s classics
vou to know. In 1992 a bear statue eclipsed
the thermometer,

Bayfield, Wisconsin, changed from fishing
town tosailing meccain acouplenfdecades. In

1970 1t iust off=hore were

e Apostie Islands
destignated a2 national lakeshore, guaranteeing
uncluttered vachtsmen. Skipper
Nell Ravmond let me take the wheel of the 30
oot Cafcliun-Sun while he chatted about saal-
'RE 0N SUPErior.

“This lake creates its

said, asastiff breeze sent us surging through a

vistas for

own weidther,” he
light chop in brilliant sunshine, " 1've been in
storm= offshore that were never 'l*||l-rrl*-| 0O
the marine radio. Bul vou ¢an alwavs duck

behind these islands for safety.”
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“Hey, it's just a blizzard," say folks in
Thunder Bay as children race to St
Peter School. Despite appearances,
weather closes schools here only an aver-

age of one day a year, Demographics is
another matter: St. Peter shut its doors
last summer because of low enrollment.

At the foot of the hillside town and in twao
nearby communities, pleasure boats nose into
some 500 slips. Boaters eat well, so fine restau-
rants sprang up ashore. One of them fulfilled a
dream for a couple of music teachers, Mary
and Jerry Phillips.

"We bought this house as n summer place in
1973, then began renting rooms,” said Jerry

Phillips, from an antique chair in the stately

90

Old Rittanhouse Inn. “We startéed serving
breakfast, then dinner.

“We try to present a regional menu,” he
said, “and people bring us things unexpect-
edly. A man just came in with some chante-
relles, those lovely golden mushrooms.
They'll be on tonight's menu. A guy came in
one spring day and said, *The fiddlehead ferns
are out,” and we said, 'The what?" We fea-
tured them for days.”

Un the Minnesota shore a successful artist
told me, “Young people complain that they
can't find jobs. I tell them if they want to Live
here, they've got to create their own."”

Within the lake itself, a renewable wealth
was nearly exhausted. The lining of mostly

National Geopraphic, December 1003




volcanic rock leaves Superior free of sediment
and infertile compared with the other (Great
Lakes, exactly the kind of habitat preferred by
lake trout. Feeding on smaller fish such as her-
ring. they grow slowly to lunkers of 20 to 40
pounds, prized by sportfishermen. A tastier
native, the whitefish, is a bottom feeder more
often netted than hooked.

Rail lires built in Wisconsin and Minnesota
in the late 1800s expanded commercial mir-
kets for both fish. Fishermen from Norway
joined the ethnic mix around Lake Superior—
descendants of French explorers, Finnish
lumbermen, and Cornish and German miners
as well as Swedes, Danes, and Scots. Among
the MNorwegians was the grandfather of

The Superior Way of Life

Grand Marais artist Howard Sivertson.

“Here he found a chance to fish and own
land in a familiar climate,” Howard told me.
“The shoreline even looked like Norway's,
without the mountains in the background.”

UNDREDS OF FISHERMEN once sel
their gill nets in Superior. By the
1950s the sea lamprey, moving up from
the lower lakes, began decimating the

lake trout, a major commercial species along
with whitefish and hérring. By the 1960s com-
mercial trout fishing was severely restricted.
Meanwhile overfishing prompted the crash of
herring numbers. “A lot of us were suddenly
lnoking for a new way to make & living," said
former fisherman Julian Nelson at Bayiield.

The two species have been recovering, and
some remaining fishing operations are pros-
pering. A chemical with a longue-twisting
name — 3-trifluoromethyl-4-nitrophenol —re-
leased in lamprey spawning streams has been
suppressing their populations. Antipoliution
enforcement has greatly reduced smothering
siltation {rom mining and forestry operations.

“We've got to take care of the lake or there
won't be fish for anybody,” said 45-year-old
Dean Halvorson, as we balanced aboard his
wallowing workboat near the Apostle Islands.
“We can live with regulations.”

In the narrow wheelhouse his wife, Mau-
rine, steered to one of their three trap nets,
with mesh wings that guide trout and white-
fish into a one-way chamber. “You don't
waste fish in a trap net, because they're-still
alive when you get here,” he said, dipping the
sqquirming catch onto his boat, Maurine tossed
an undersized whitefish back to freedom. “A
lot of fish die and spoil in gill nets."

Az 4 deckhand took the controls for the trip
back to shore, the Halvorsons gutted their
catch and iced it down for delivery to retallers
and local restaurants. They average 3,000 to
5,000 pounds a week over a five-month sea-
son. “This is a great way to make a living,”
crowed Dean, as wind ruffled his blond curls.
“Out here on the lake in the fresh air”

“You won't be saying that when the fall
storms come, " muttered Maurine,

Squalls of a different sort have arisen over
the lake's future. “Its fresh water is our last
major untapped resource,” said Todd Kessler

g1
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____ Cabin fever afflicts four-
vear-old Lacey Day;who
on g4 cold morning in
" Sault Ste. Marie, Ontario,
feels as chained up as her
dog, Bear. In fair weather
————__her parents take her to
watch ships thread the
locks on the St. Marys
——— River between Lakes
Superior and Huron.
Once carrying more cargo
3 mﬂlﬁ_{b_ﬂjﬂﬂ ':'-#
Panama or Suez Canals,
the “Soo™ locks now -

T ronkeehied 4







of the Inland Sea Society, a citizens group
based in Bayfield. “We shouldn't screw up
that one."

Damaging pollution of the other Great
Liakes has bred concern for Superior. AnInter-
national Joint Commission (IJC), with repre-
sentatives of both the United States and
Canada, has pronounced the lake “relatively
pristine.” The commission also recommended
in 1990 that Supertor become a “demonstra-
tion"' lake for environmental protection, Both
governments; said an 1JC report, should cre-
ate programs aimed at “zero discharge™ of
pollutants into its waters. The governments
hiave agreed initially to target nine toxic sub-
stances, including DDT and PCBs (polychlo-
rinated biphenyls), both of which may arrive
airborne from thousands of miles away.

Can Lake Superior become a model of puri-
tv, a wilderness home to hundreds of thou-
sands, but stay unspotled by modern living?

“Zero discharge is a noble intent, but it is a
major concern to those of us in commerce,™
satd Davis Helberg, port authority director in
Duluth. *I would hate to see drastic action
hurt business and then find out later that it
WAsH t necessary.”

“We welcome development,” said Mary
Hurnett, who operates the Serendipity Gar-
dens Café in little Rossport on the Canadian
shore, * but we want it to proceed at our pace,
And we want it done right.”

RH:-EH!HT came to symbaolize for me the

enduring charm ol the lake country,
A couple dezen houses lie scatiered
against a slope overlooking a sky-blue bay

and emerald islands. The only hotel s &
restored 110-year-old railroad guesthouse
known as the Rassport Inn—six rooms with
bathrooms down the hall, From the wooden
balcony you can watch a sailboat, maybe a
couple of launches from Duluth or Thunder
Bay cruize in and tie up. Their crews stroll up
the hill for a dinner of fresh lnke trout. Uncer-
tiain weather keeps the village small
something in the seesaw of temperatures
seems to breed wvigor, for the lakeshore is
awash in ageless oldsters. “"Evervone stays
active,” explained Don Jenicek of Washburn,
Wisconsin, whose 83-yvear-old father had just
taken on a house-painting job. " You just walk

e

out the door and there's something to do."
| sailed out of Rossport one August morning
omn a fishing boat captained by 84-year-old Rayv
Kenney, retired school principal and lifelong
fisherman. First and only “mate” was his
wife, Josie, in her early 805, The other passen-
ger was Y0-vear-old George Paradise, a retired
Iowa judge who has been coming to Rossport
every summer for almost half a century.,

“My doctor tells me I improve when 1 come
here—lower blood pressure,” said the judge,
i small man, sunbrowned despite the pith
helmet that covered him like a parasol.

“He and Josie won't admit it, but they're
very competitive,” Ray whispered as we
trolled over shoals 50 feet below. Josie struck

yalronal Geographic, December 1003
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gight and a hall

iNsSWerail witl
ix-pounder. In less than an hour we had mor:
) : 15 of trout 1in the icebox

LAn £l {ACFRIALER®
superior showed muscle on the trig
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kickingup five-{
bow. The judge sat silently in the stern with ar

impassive Josie. I chatted with Ray only to

hide my own uneasiness. we finally chugges
benind the islands near kossport, the waters

cstill, and the JUEC wanoered [orwar |.

|||'.'||. Bringre
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is Eagle Rock,"” he said, point
labofold lava !

Episcopal priest. He insisted

that we nave a iittie church service tl

SONAY With an

Ill |I_'| l-'l ] 17 } I,.I'I'.u.' _II__'l-

Comverts to Superiors rugged groces,

Brother Peter, left, and Brother Steven,
of the Society of St. John, exercise bod)
and sowl on Michigon's heweenaw HPen-
insula, site of thelr new monastery, Sayvs
Peter, At first the anly thing we had was
the view, and that was nearly enough.™

Proudly he recited

then he told me lead it
his words from that day
“"Look around you at the hills an
the immensze guantity of fresh water. Mow
werhead at
everything, a dome witl
the foundatic
A Church as any man eve p?u:“lur:|L|u|r"
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PETERSGBURDG

THE TSARS

MONUMENT to one
man's obsession,
Peter the Great's
city graces the cold
banks of the Neva
River. From the
Winter Palace,
adorned with mytho-
logical figures, a
succession of tsars
and tsarinas ruled
Russia for more
than 200 years, until
Lenin, the “red
tsar,” moved the
capital back to
Moscow in 1918.

Article and
photographs by
STEVE RAYMER

NATIONAL
GEDGRAPHIC S5TAFF
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FRESH FROM A BALTIC STORM, snow brightens the neoclassic columns

of the Kazan Cathedral, completed in 1811 by Alexander I, one of

St. Petersburg’s most ambitious builders.



A MORE FANCIFUL SIDE of Russian architecture, little seen in St. Petersburg,
is reflected in lavish mosaics gracing the Church of the Resurrection,

built where Alexander Il was assassinated in 1881.






ST. PETERSBURG —THE HEROIC CITY

“The haughty Swede here we'll curb and
hold at bay. And here, to gall him, found a
city.” Thus, according to the Russion poet
Pushkin, did Peter the Great in 1703 found
his city on the Baltic Sea, then virtually a

Swedizh loke.
Peter's atrong-
haold, named for
his patron saing,
later suffered the
agonies of war on
an unsurpassed
scale. Blockaded
by German troops
in the full of 1941,
the city—then
citlled Lenin-
grad-—saw ils
supply lines cut off with only a month's food
in reserve. Nearly a million died, moast in
the “winter of starvation,” 194 1-42, when
rations were reduced to one-sixth or less
of normal. Miraculously some 1.5 million
survived. Supply routes across frozen Lake
Ladoga eventually enabled the Lenin-
graders to outlogt the infamous 900 doys, ™
tiving to tell of the longest siege of a great
city since biblical times.
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POINTS OF INTEREST

I. Admiralty

2. Alsaandar Newnky
honastary
Balosaisky-Belossruky
Falace

Cathedral of the
Transfiguration

. Church of the Resurrection
Gansral Stall Bulldng
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\ St. Petersburg

7. Kaaan Cathadral

8. Mariinsiy Theater

9. Petar and Paul Fortroas
10, Smolny Inatitute

1. St. lssac's Cathedral

12, Summer Garden

12 Wintar Palnce/Hermitage
M. Yusupov Palace




here he first set
foot on the Balti

Peter the Great pro-
cirimed: “Here there
shall be a town." And 20 on
Hare Island (right) on May 16,
1703, workers land the founda-
tion for the Peter and Paul For
tress, his bistion azainst the
swedes. The city of S Peler:-
purg soon sprend across the
MNeva delta It replaced Moscow
5 Russia's capital in 1712

A traveler in his vouth, Rus-
sia's great westernizer was
determined that his new capital
imitate the Imposing seaports of

Laondon and Amsterdam, which
were familinr to him from his
brief stints az a shipwright.
Uhdy an autocral and visionars

cottld have built such a city, and

neither Sweden nor a reluctant
court in Moscow could stand

in his wiay s he drogged Ruossia,

modern world. At prodigious
caost 1o the imperial treasury,
B city more European than
Russinn thus rose from the
Raltic swamps

Today Peter s legacy s eviery-
where: in the wealth of barogue
ind neoclassic architecture; in
the dozens of research centers
famous for discoveries in chem-
istry, genetics, psychology, and
space sciences; and in the ship
vards that once equipped the

soviel Navy [or nuclear con-

[rontation with the West, Acces-

sible year-round, the harbor
links " Peter.” as'its five million
inhabitants call the city, 1o th
Qpen Sea

During World War I, Tsar
Nicholas IT Russified the city's

cozst. leegend has it

name, changing il to Metrograd
of City of Peter, Bul & name
change could not mask the

bankruptcy of the Romanow
dynisty, which wis toppled by
revolution in 1917, In 1924,
following the death of Lenin,
the Soviets —who had returned
the government to Moscow —
changed the name Again, o
honor the Bolshewvik leader
The neme Leningrnd lasted
until 1991, when the hew
Russian Parlinment quietly
approved the city's petition to
resume ite historic name
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ORNATE FACADE and opulent interiors mark 150-year-old Beloselsky-
Belozersky Palace, which long served as a headquarters for the local
Communist Party and thus survived the Soviet era intact.
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Latherine the Gareat
herself, the grand

II.'ll. o 1'I.|. ¥ 1] I_u I
Falace was one o

severnl such fetes in s Peters-
burg last New Year's Eve

Flayving period parts, actors
conjured up the Komanov éra
[or an audience ol wealthy

loreigners by parading to a pol

naise in metHculously researched

costumes. T he highlight of an
EXDENSIVE package tour, this

uitimate 3t Petersbure ex-

perience included Caspian

Sea caviar, French wines, and

Russian blind servie] in a room

¥

gleaming with crvstal and goicd
Between courses suests could

vistl the salon where, in 1914
Prince Felix Yusupov attempted
to kifl the fanntic monk Kaspa
lin, Kesentment of his influence
vier Micholas IT, bast of th
Romanov dvnasty, and his
empress, Alexandrn, helped fire
the revolution that led to ther
irrest and execubion. Refusing
to die even after being poisoned

ind shaot, Rasputin chaced

Lhe horrified prince outside
where co-conspirators finally
growned the monk in the frigid

:.I'IEI'_-I".J'I -!I:u'.l
Elsewhere in 5t Petershurg
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devoled o tie performing arts

Renowned the world over

among balletomanes is the leg-
endary Mariinsky 1 heater
iabovel, known dufing the
=oviet era as the Kirov and still
the hottest ticket in tows

I'sar Peter and, |later
Catherine the Gireat filled

St Petersbure with mentors

from abroad, hoping to foster
the artistic and liberal values
today’s Russian nristocracy of the FEuropean Enlightenment
of entrepreneurs and artists rich n rough-hewn Hussia, The

in hard currency celebrated wrstocracy, who spoke French
their new prosperity with ex- il married their children b
Irnvagant parties. At these galas  French and English nobles, did
the alr was perfumed with nos- thelr best to imitate western
talgia for & Russia long gone— Europe th everyvihing from
an age of glittering accaomplish rchitecture 1O MARDErs
ment when St Petershureg Under commumist ritle, the
retgned as a world center of arts—though conservatized by
music, ballet, and literature Soviet censors — were lavishly
Here flourished such writers subsidized. The Bolsheviks may
as Pushkin, Gogol, and Dos have made Moscow the palitical
tovevsky and the composers capital of the Soviet Union, but
Tchalkovsky, Rimsky- St. Petersburg remained its
Borsakov, and Mussorgshky cultural nval—a pasition
Reflecting that legacy, the Petersburgers are resclved to

city counts some 30 thenters maintain,

5t Petersburg, Capital of the Tsars by
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NAVY TOWN from the start, St. Petersburg through all its
incarnations has relied on the sea for its livelihood. On the Neva

River a full-dress submarine crew celebrates Navy Day 1992
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SCENE OF VICTORY PARADES and political uprisings, Palace Square
fronts the government’s General Staff Building and the Alexander

Column—a monument to Russia’s triumph over Napoleon in 1812.
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ight from on sutumn sun
dances about the
Lrreat Hall (below)
of Cathering Pa
in the nearby town

of Pushkin, formerly known

fs | sarskove Selo, or "t=ar's

village." Once the summe;
residence of Catherine the
Great, the palace remains a
peeriess triumph of Russian
decorative art. Reduced Lo

A charred =heil during the
miege of Leningrad, the estate
and its elaborntely domed
chapel (right) have been
stunningly re-created, thanks

mainly o 4 massive postwar

= B

restoration effort by the Soviets

Modern-day Michelnngelos
W members of & lour-man
team painstalimgly reproduce,
in an antechamber to the ball-
roonm, one of the palace’s greal
celling paintings; “The Mar
riage of Bacchus and Ariadne.’
In the adjacent room s the
Fl[“"u'u'l_'n re-created 9. LS TURre-
ool " riumph of Russia,” the
largest ceiling painting in all
Ewrope. "1 hope to God thes
are able to finish their work,”
says assistant director Nikolai
MNagorsky, "'because there isn'
another generation of geniises
who know this crafe.”

National Geopraphic, Deceniber 1003









. . and all of them are filled

where Pavilion Hall fills one small corner.

wrote Catherine the Great of the Winter Palace and

the adjoining Hermitage,

“1 HAVE A WHOLE LABYRINTH of rooms
with luxuries,”







ALIVE WITH CLASSICAL SCULPTURES, Peter the Great’s Summer
Garden gleams under an autumn snow. By special decree, Nicholas I

restricted use of the park to officers and the “decently dressed.”
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torming heawven, the
t=ars filled S5t Isaac's
Cathedral (left) with
ICOTES, freseoes, i_'-:|l.|..

marble, and tons of

malachite from the Ural Moun
tains, CUme of the worlad's largest
domed cathedrals, it cost ten
times as much ta bulld as the
Winter Pnalace.

Flushed with victory over
Mapoleon, Alexander I—whao
was intent on making St. Peters-

burg the most exalted capital in
Furope —studied 24 different
plans before the cathedral's
foundation was laid in 1818
Designed by a French drafts-
man, Auguste Montferrand, the

massive hullding rests on 10,000
tree trunks sunk by an army of
serts into the marshy banks al
the Nevn, The gilded dome,
coversad with more than 200
pounds of gold, has become a
city landmark, vigibl

25 miles away

Peter the Great had brought

¢ from

the church under state control 1n
1721, two centunes belore the
Bolsheviks cast religion into
near oblivion. After the 191
revolution both the clergy and o
stubborn flock of believers were
treated with scorn and subjected
to arrest and harassment. Like
most of Russin’s great cathe-
irals, St. Isaac's survived the
long might of communism as a
MUSELUIT
Cificially St. lsaac’:s remaimns

A museum, with worship ser
vices ondy on major holy days
dut there is no lack of churches
for the faithful —or for the curi-
ous, many of whom fumble to
cross themselves, mystified

by rituals long forgotten. Al

the Cathedrid of the 1rans
'llx.'llri.l'-'ll'-" -|.|II|'-'L'I._-'.r|||||.
wedding ceremonies help satishh
A new longing among voung
Russians for sparitund wentity

Steve Ruvimear's ook St Priersbure
will be released next [amll by Turner
Pubtishing, Ine., Atlanta, Georiia.

St Petevsburg, Capital of the Tsars



HALLOWED HALLS of Russian academia fill Vasilyevskiy Island, where

institutes, libraries, and museums along University Embankment
embody Peter’s dream of pulling Russia into the modern world. O









Passion Vine Butterflhies

A laste

Baloncing on a passion
vine, 4 fermale Hellcon-
tus butterfly lavs a raft
of about 30 eges. Natu-
ritl cyonide protects the
plint from most leaf-
eating caterpillars, but
all Heliconius species
are tmmune (o the poi-
son. Adults even xynthe-
size cyanide, making
themselves distastefud to
birds. Born survivors,
the tropical insects can
tive 25 times longer than
mast other butterflies.

101°

Poison

Article and photographs by
DARLYNE A. MURAWSAI

PAIR OF LONG BLACE WINGS with stripes of
brilliant vellow flap easily in the cool dawn,
propelling a stender body in stately fashion
through the rain forest understory, As if
lighter than air, the butterfly walt2 past me
directly toward a flower whose orfinge pet-
ale are unfolding with the day, She is a no-
nonsense flier, given not to crazy zigs and zags but to the
UITWAVEring purstit of st hu_i-:]ll COUrse.

Entranced, [ watch her land, anchoring herself to a petal with
four wiry legs. Immediately she uncoils her shiny black probos-
cis, drives it into the tube of the flower, and begins thrusting her
head up and down repeatedly, Within ten minutes she has
mitned ivball of white pollen larper than her head. By coiling and
uncailing the spring-like proboscis, she works the pollen
upward to a point where she can feed on it throughout the day. 1
notice that her wings are terribly tatiered

Suddenly a black-and-orange butterfly, no less threadbare,
swoops in. " Black and yellow™ opens her wings 1o shield the
flower. She plunges her proboscis down the tube for an instant
and sucks up traces of nectar, The interloper pounces feet first
on the defender, again and again, batiering her delicate wing
scales. Thwarted, the famished butterfly at last loops away in
search of an easier meal.,



NORTH
ABFRICA

Foodd fight erupts over
a2 Pesiguria flower
(opposiie) as two
Heliconius bartle for
access to s nectar
and protein-rich
pollen. Many butter-
fMies feed on nectar

mrd must amass a
Hfetime supply af
protein while eating
leaves in the caterpil-
lar stage. The process
can tiake months, dur-
ing which they are
vitlnerable to preda-
tors. Heliconius zips
through the caterpil-
loar stage in two weeks
because it s able to
feast on pollen pro-
tein as an adult
Heliconius species
span the Americas
fmap) but are most
plentiful in ratn
forests like those of
Colombia, where
researcher Mauricio
Lingres (below), has
focused his studies.

To test the victor further, | gently grasp the
reinson the leading edges of the forewings and
pull. She hangs on. [ pull harder. And harder,
atill she does not loosen her grip.,

ENACIOUS IS NOT A WORD that
springs to mind fora huti-;-rth- Vil
it aptly describes the 38 species of
butter ﬂIL'_ i the

genus Helicontus, In fact, these
spectacular butterflies are full of surprises. |
got to know them in Costa Rica, in the sweet-
smelling forests of Corcovado National Park,
where | soon discovered that there is even
more to them than an iron will and a glorious
zet of wings

[ had come to investigate their babitsas pol
len feeders—a tramt that makes thermn more like
bees than butterflies—and plant pollinators.
Discovering that they also compete [or flowers
by AgEressive Kicking was an unexpected
bonus, In unusually dry times, when food is
scarce, they literally

Most adult buttecflies live about ten days,
but Helicomtuy can live for several months.
(The record 15 nine months, ) Heliconius but-
terflies have evolved relatively large brains
and sharp memories. And all of them are pot
sonous. Their brilliant markings remind pred
ators of that so effectively that other butterflies
imitate them.

Heliconius butterflies are adaptable too.
When thetr surroundings change, they
abile to acquire & whole new set of markings to
ensure their survival. Despite their adaptabil-
naent upon a fragile web
of interacting organisms, including hast plants
and sources of pollen and nectar. This, of
course, makes them vulnerable to destroction
of habitat, 8 serious threat to many of the
world's 17,000 butterfly species:

Corcovado National Park, 141,000 acres of
richly varned habitats, is the stuff of dreams for
It harbors ten species of Hel:-
subfamily Helicominae, often
Their other popular namie,
nassion vine buttertlies, derives not from the
arange-blossomed plants adults pollinate bul

lonE-winged

fight for their lives

dfE

ity, they remain de

lepidopterists

coRis. in the s

called longwings

DaniyyNeE Murawsgl, a research pszociate at Hor-
vard University, is currently working on the ecol-
oy and genetics of tropical rain forest trees. Belore
turning to science, she earned 4 master's in fine arts
and now bridges the two woarlds with nature pho
tography. This is her first article for NATIONAL
G EOGRAPHIC

Nationai Geographic, December 1093









from the vines the voung caterpillars gobble in
nreparation for their ten-day metamorphoss,
inside the chrysalis, into winged maturity
j_.l_'l_'i_l_‘.-_- if ]'ll;-."l'-il.lil VIS napve o
Middle and South America and the southern
United States host heliconiine caterpillars

My fascination with Heliconiis and the for-
ests they inhabit began in childhooad, when |
would lose myv=elf in the accounts of 19th-
century explorer-naturalists like Thomas Belt
and Henry Wa
butterflv's “elegant shape, showy colours,
and slow, sailing mode of flight.’

My chance to witness this painted fhight

o SO0 s

ter Bates, who wrole of the

came in 1979, when, as a doctoral student at
the University of Texas at Austin, | joined the
first summer course in Corcovado taught by
Larry Gilbert, now chairman of the zoology
department. Several of us collaborated with
him, catching and marking longpwings for a
study of their populations

“A hot spot for Helrconaus™ 15 how Liarry

deacribes the patchwork of voung and old for

est and apen ground where we worked. " They
like disturbed sites and forest edpes, where
thev're miore likely to find flowers and host
plants.” Even so, [longwings are guite rare,
gveraging only six to nine per acre for all spe-

cies in Lorcovado

QUIPPFED with o long-handled but-  Pellen from a Psiguria flower clings to
terfly net, at first I would rush in - an inch-long proboscis {opposite), which
for the scoop. Scaring up & Aéli- Heliconius wses to scrape the flower’s
comius, 1 overcompensated by anther (above). The author holds a live
swinging the net wildly —and was  specimen in her lips as she collects its

left watching in dismay as the butterfly pollen load. “I don’t have three hands,”
escaped. (Over the course of time, though, 1  she explains.

learned where to walt, how to stalk them, and
when Lo s O

Another problem was telling the species

T 3

apart and weeding out wvarious identical
looking bat unrelated butterflies. And when |
was sure ['d natted a Melicontus, 1 had to fig-
ure out its =ex, Females display the same strik-
ing colors and patterns as males, but males
have a thinner abdomen, with claspers on the
end to grip the female while mating

During mating, males deposit both sperm
and

air from the end of the female’s abdomen. The

a pungent chemical that diffuses into the

odor, which varies among species, repelsother

syiitors for a time. If vou catch a whiff of some-

thing like witch hazel, it's probably the " anti- ' : / oy
.'.I!'.II"III|::-E.'-||. of a I.-1.‘.'|-'-'|_'. mated H. eralo, |
wish I could bottle:  (Continged on page 132) . S

AN W EPETFN]

Passion Vine Butievfite, 127
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In a mating frenzy, a male connects with
a female even before she has emerged
from her chrysalis. A foiled suitor flit-
rers below. Researcher Erika Deinert—
who inks identifying numbers and miurj
on males” wings—says half the Hell-
conius species practice pupal mating;
some males punch holes to get through.




the sweet smell of a mated H, kewitsoni. 1 find
it 50 appealing that I've acquired the habit of
sniffing females of the species whenever |
catch them. On occasion, walking through the
woods, I've picked up the faint but familiar
scent and followed it to a black-and-vellow
H. hewitsoni hidden among nearby leaves,

“You are what you eat" goes the popular
saying, and I can think of no helter confirma
tion of it than Helicondus. Other butterflies
subsist on a varied menu that features nec-
tar— the sugary liguid that builds up each day
in the tubes of flowers—rotting fruit, dung,
and urea (from animal urine). Yet only Heli-
coniuy and one other member of the subfamily
feed on pollen as well as nectar, For them nec-
tar 1s an energy fix, imbibed in quick sips that
supplement their dailv meals of pollen.

In Corcovado certain plants; especially
Psiguria and Gurania, have evolved ways to
reward their Heliconius pollinators. The

plants have mostly male Alowers that are laden
vear-round with

easily accessible pollen

132

within their orange or reddish petals (bright
colors lure butterflies). Fach lNowerlastsonlva
single day, so with every sunrise the butterflies
enjoy the prospect of a fresh meal

| never tire of watching the bobbing-head
motion of a longwing harvesting pollen
Toothlike projections near the tip of the inch-
long proboscis are thought to help fork up the
iarge white grains clinging to the anthers of the
flower. Female longwings collect more pollen
than males, probably beciuse of the demands
of egg production. Most other butterflies lava
single batch of eggs before they die, but female
longwings go on laying throughout their hves.

Food preparation involves regurgitating
juice from the stomnch onio the rolled pallen
load and blending the ingredients by agitating
the proboscis. Part of the haul escapes this
treatment, so0 that when a butterfly moves
from a male to a female flower, it usually
deposits just enough viable pollen for the plant
toset seeds. When the tacky grains are suitably
liquehed, the buttérfly turns on its head
pump—there’'s actually a little pump in
there—and draws the broth up the proboscis.

What goes in 15 a wholesome meal, full of
protemn and containing & far higher concentra-
twon of the ten amino acids needed for survival
than other butterfly foods. The effect on life
span is dramatic. A study of longwings raised
in Larry Gilbert's rooftop greenhouses in Aus-
tin showed that those miven & pollen-free diet
died after about a month, But those fed on pol-
len hived six months, or even longer.

This 15 good news for anvone who breeds
them in captivity, Ron Boender is one. Ron’s
enthusiasm for butterflies led him to early
retirement irom a career in engineering. In
1988 he opened Butterfly Warld in Coconut
Creek, Florida. Now several other states have
butterfly zoos, but Ron's place remains one of
the largest exhibits of its kind. To the strains of
Vivaldi’s Four Seasoms, hundreds of thou-
sands of visitors alight every year to enjoy the
spectacie of more than 2,000 butterflies.

ONG LIFE BRINGS EXPERIENCE—and
knowledge. Inm Heliconiug  the
learning center of the brain is pro-
portionally larger than in other

' butterflies

Back in the 1960 Larry found that individ
ual butterflies make repeated stops at particu-
lar plants. He described this as “traplining,” a
behavior also characteristic of certain bees,

Nabional Geographic, December 7903



hummingbirds, and bats, all of which have a
keen memory for their environment

Cne mormning I staked out a Faigura plant
and watched several longwings float in, one at
atime, to check out the open flowers on each of
the branches. T he same ones inter returned to
the same flowers, often in the same order,
throughout the dav., It was as if they had
drawn a cleta led flower map, to which [.:ll.':'-'
referred as needed. When no lonpwing was
looking, I plucked a flower. The buttertlies

that had already made stops at that {lower

Inoked stymied, flutterimg up and down where
the flower should have been. But they soon
redrew their maps and then ignored that spot

Next I taped a flower to a stalk without blos-
=oms. Notone butterfly changed its thght plan
to explore the " fake.

In the late afternoon, when nearly Dorizon
tal sunbeams cast a dim lieht on the forest
[laor, 1 oceasionally spooked up a dazzling
wing cloud from a resting-place in the shadd
After A hard dav of foraging, Helicomutis go
down with the sun, upside down, hanging by
their feet in clusters of a5 many a2 a few dozen
Most come home to roost
twig or tendrl

Un occasion I accompanied fellow gradunte

on precisely the same

student Jim Mallet on his inspections of sleep-

ing buttertlies, him knows more than anvone

elae about roosting longewings. but he can onls
siuppose why they are homebodies. ' The most
likely renson, ™ he told me, “i1s that 1t atfords
protection from predation by inexperienced
birds, or possibly bats, that have not yei
learned of the butterfly's distastefulness."

Distasteful? They are flving ovanide

.'Illu firm I- s ke ||I'l LT |r-.'.'l'

Strateric defense tactics help passion

vine plants fend off onstoughts of
Heliconius caterpillars, some species

of which stage coordinated assaulfs as
they devour the leaves (epposite). Some
plants sprout yellow protrusions (above)
that closely resembie Heliconius eggs.
These discournge females, which awoid
laving eggs in occupied territory. Fassion
vines ¢ven enlist mercenaries for profec-
tion: Sugary leaf secretions (above, cen-
ter) attract wasps and ants (top), which
eat nearby egps and coterpillors



capsules! In Corcovado I =aw how invulners-
blethey seemed; it was as if they lived in a glass
bubble that no other animal dared break
Thomas Belt, who traveled in Brazil around
1870, had remarked on it too: °1 observed a
pair of birds that were bringing butterflies and
dragon-flies to their young, and although
[Helicomius] swarmed in the neighborhood,
the birds never brought one to their nest,”

Larry Gilbert thinks that it is amino acids
derived from pollen that allow Heliconitis
adults to synthesire their own cyanide. Thev
may even be primed with it during their cater-
pillar stage, a process Larry and his students
are now looking into. Passion vines contain
toxic cvanide compounds that repel leaf-
feeding insects, but Heliconius caterpillars are
somehow equipped to process these polsons

My colleague Peng Chal was ¢urious Lo
determine what cues a predator to shun dis-
tasteful butterflies. At our research site in Car-
covado he released butterflies of many species
into cages containing jacamars, Did these
resplendent cousins of the kingfisher show any
innate preflerences?

“No," Peng emphasized. “evervthing is

learned. If they attack a butterflv, they gener-
illy consume it. At first naive birds attack just

A hungry jacamar in Costa Rica prepares
to throsh the wings off a noapoisonous
relative of Heliconius., The bird avoids
the vanide-laced species. To distinguish
between tasty and foul, the jocamar
detects differences in eolor, body shape,
and flight patterns,

[p—
M
'

about anything, but they very, very quickly
figure out what to avoid." Not surprisingly,
they habitually avoided Heliconins

Pazsion vine butterflics do give birds fair
warning by their distinctive fving stvle. They
fly slow and straight, using their long abdo-
men as 4 rudder, Such efficiency would be
disastrous for tasty butterflies —ones like the
blue morpho, a tropical giant that flits across
forest clearings, or the ubiquitous skipper but-
terfly, darting about like a maniac. These are
stunt fliers—typically short and squat of body,
with a fast, strong wingbeat—designed to
evade predators.

Fast fliers share another strategy: cryptic
coloring on the underside of their wings.
There's nothing muted about the wings of
Helicomiuy, Blaring patterns —reds, oranges,
vellows, and whites on a field of black—
broadcast a warning: " Beware! I taste foul."”

F YOU'RE NOT TOXIC, vour only Insur-
| ance may be to pretend you are. And as
| the German naturalist Fritz Miieller dis-
N covered more than a century ago, even

] poisonous butterflies in the same aren
evolve the same color patterns. By their mim
icry they reinforce asingle, striking image that
hirds remember,

A place like Corcovado might hold & scoreof
copycal species, some imitating unrelated but-
terflies or moths. To further confuse butterfly
people, one Helicomius species may have pe
many as 20 distinct geographical races, each
with different patterns mimicking those of
other bad-tasting butterflies in their range.

Leaving Corcovada for the shrinking for
e5is of the Colombian Andes, | visited my old
friend Mauricio (Mauro) Linares, a biology
professor at Pontificia Universidad Javeriana
in Bogotd, Mauro has been exploring the
genetic basis of mimicry. He has shown that
Heliconius can adapt quickly to changes in
habitat —but, in the face of rapid tree clearing,
not alway=s quickly enough.

Une day we drove to within clambering dis-
tance of the Dagua pass, near Cali. Here,
about 6,000 feet up, geography conspires to
bring together three racezs of MHeltcomius
cydno: one from the Pacific slopes to the west,
one from the northern Cauca valley, and one
{rom the southern part of the vallev,

| was struck by the fact that the three races
displayed an astonishing diversity of hybrid
forms. To understand how the color patterns

National Geogpraphic, December 1903
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For butterflies there is safety

in numbers—especially if they
all don one uniform that warns
reductimacula birds to stoy oway, This wriform
{ may differ from place to place,
as revealed in the four pairs of
Helicomius at left. Each moember
of @ pair represents a geogra:
VICITHIS T .
phical race of its respective
species. Although the "partners”
are of tweo different species, they
hive evolved nearly tdentical
wing patterns. Even unreloted

hutterflies and moths moay join
the maosquerade. Once a bird hos
tasted a poisonmis Heliconius, ifs
color pattern is permanently filed
under " Do Not Towuch

il






Hoving a relative for dinner, a full-grown
Heliconius caterpillar rears up to attack
a smaller one on a passion vineg. With
half the species cannibalistic, Heliconius
hittterflies are among the few creatures
that can stomach their opanide-loced kin.

are passed down, Mauro has collected and
crossbreéd peneration after generation of M

cydne in captivity

HAT'S HOW he got the surprise of

his life, On March 25, 1988

Mauro walked into the university

greenhouse and saw & ghost. The

specter flapping before him was

black, with the white and vellow markings of
an entirely different specie

['he first thing that came to my mind, ™ he

recalls, “was, what t

n here?" But it wasn't Elsumea. Through luck

| .f'ILI K .'" prnimia dotng

and intuition, Mauro had crossbred two
cving buttertlies that had the rnght genes to
produce a perfect mimic of the rare Elzunig
the Dapua
pass was home to Elsunia, a toxic butterfls
restricted to forest, and its H. cvdno mimic: As

[T el more angd was -'II'.:.I':."-'. E':!I'_'lr-'-'l'i

I|-= '_-.!|'.' 30 Lhe ;Jil-ll LR F

dimintshed in numbers, and the mimic disap-
peired altogether. “When [ put the pieces
together,” Mauro said, Y1 reabzed 'd created
a "rhost of mimicry past.” '

Meanwhile a toxic longwing called ff. #rs-
fo, which prefers more open country, has pro-
liferated, and with it 8 matching form of &
cyano. Mauro found that as tew as hive genes
control the differences n wing  patterns
between the mimics of Elcunia and H. erato

“This story, e 5avs 12 an excellent
example of how human disturbance can cause
ragid  evolution anfd affect |'.|i-'-|'.".'L'!":i.!:."'
- " and

5 to reestablish them in

Mauro plans to breed H. cydno “ghosts
sol them free, He wan
the remaining fragments of nch montane for-
est where some Elsunia stall fs

[t i5 said that a batterfly can, with a flap of

its wings, change the world —that the ripple it

sends out can spawna hurricane. True or not,
nassion vine butterflies have changed my
world, Az I have unlocked a few of then
secrets, 1 have come to see them as embodying
all the beauty and complexity of nature itself. |
hope Mauro succeeds—for rarely, if ever, di
wie gel the chance to restore to nature even a

tiny part of what we have taken away []
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ESCORT IS AMERICAS
BEST-SELLING SMALL CAR.

PEOPLE LIKE GETTING THEIR
MONEY'S WORTH.

FOUR ESCORTS FOR THE SAME LOW PRICE-AND
TS THOUSANDS LESS THAN THE LEADING IMPORTS.




EVERY 1994 FORD COMES  It's casy o see why Escort  yyav/m wi —_
WITH OUR ROADSIDE | HAVE YOU DRIVEN

15 Americas best-selling small

ASSISTANCE PROGRAM.™ car ant s smore repese A FORD LATELY?

Help s onlv a toll-tree call buvers' than anv other ca
| buvers' than an
way 1F vou or vour famaly i oIrs class.
we a Har tire gl
moly ran




FINANCIAL SOLUTION

We provide the security o
millions of individuals ar
people live better lives

loans, and help them pl

We concentrate on the financial
know best, so that you ~an count on |
the right product for your needs,
price. To us, being different is mos

a matter of appearance.
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HER STUDENTS BECOME LAWYERS AND JUDGES.

EVEN BEFORE [HEY GRADUATE.

Lori Urogdy Eiler frequently
ho

class. Her students stave mock trials,

ds court in her high school law

playing the roles of defendant, prosecutor,
and public detender.

Why?! Because Lor feels her students
best achieve by doing. That's important in a school where
creative resources must far exceed budeers.

By thinking in new and different wavs, thevy

ents. Berter citizens. Not to mention

1‘l_"i_'"'[l:|'i_' |"L‘”L‘E SULIL

better lawvyers and judpes.
For educarional methods that truly Inspire
achievement, Lori receives the Good Neighbor

Award, alone with a contribu-

tion of $5.000 to Shaw
High School of East

Cleveland, Ohio.

Ejll_"-'i_"ll )
NEIGHBOR
AWARD




THE PRESIDENT'S REPORT ON THE

Education Foundation

OLYMPIAD

MICHAEL RING

kids and Teachers Fennsyivanmn, were the top fimshers  skill development. “1 haven’

. e - . n the Mational Geography Bee worked s0 hard since oolle
Show Their Mettle Yust after the three young Amen - declared Yvonne Be =|" | . Wh

[ the young men above scem cans returned from London :'h fuirded a purk ranger about -.|-.;- chiff
meT=cd 10 sCnous hasiness geography teachers from Washing- dwellings at Mesa Verd

it's because nothine less thin tom, 1Y, O, traveled to Carbondale Who knows —perhaps Y vonne
the honor of the United Siates i1 LOHOrsao, ns part of our eeorraphs ind company will murtore future
it stake, The tno b l:' | attled from Chitrench Proeram. Thanks 1o the Creography Olympiad winners

rehinnd 1o move within reach of vic- Miorms and Crwen 1--I'. Cnfnis

oy ot the hirst Infernational Creog Foundation and Amitrak, they had /Ej{ o
raphy Olvimgp -u1 '-L|||. homatched the  two weeks of mtensive geographic .ﬁmfj_/éﬂ-n#-?w‘-'

L1, §. against teams from the United
Bingclom wnid I{||-.=|| [he Societ
and Citibank snonsored the Lon
L] ENETIL

L con tell vou that most adults in
the audhendce af the Boval Geo-
prapncul Sooety I.-'-| by 2 wer
scratching their heads over a final-
roand .||.|.L"'|.l.||| from moderator
Adex Trehek: What river of 4.21X)
Cllometers (2,600 mules ) fses in the
Tinglh Mountains of central Chinas

Lhe winming LY. 5. fcam came Uy
with the answern: the Mekone.

‘It was great to meet the kids
from other countrics,” savs Noel
Enngert, 14, of Flint, Michigan
“We re sending pictures and lettors
back and forth already.™ MNoel
plone with Michael Ring, 14, of
Woonsocket, Rhiode Istand. and
lefirey Hoppes, 13, of Lancaster




To hear the editors of Hotor Trend tafk
about the new Dodge Ram is 1o realize the
rules have changed. They proclaimed the

to be ©...a new
standard by which full-
size pickups will be
fudged.” And declared
it “...n force with which
ﬂ 1o h-t reckoned.” Our

sentiments exactly.

D‘EH:IHI.‘ Magnum seres V-6, V-8 and
Cummins Turbo Diesel ENgInNes wrole the
book on power. And with the new Ram’s
available Magnum V-10%, they're getting two
cyhnders better. To the mune of 450 |b fr of
rorgue and 300 horsepower.

-|_ =

W

Ram makes a powertul state-
ment when it comes to safety. too.
It has ane safety feature no full-
size pickup ever had before. A
standard driver's airbag.” There's
also avinlable four-wheel ann-lock
brakes. Along with high-u:tre-ngth
steel door beams, And a dozen
other safety features.

There's no rule saying trucks
have to ride like trucks. That's
why we gave our new Dodge Ram a new frame and
ﬁﬂPm‘Tﬂ. !LIIII"FIIEH'I lr.l'ln"l'.'l. WE' i“ﬂt “"ﬂ'l.llﬂl"l't E'E.Er ﬂr
making & noisy pickup, etther. Fact i3, we worked very
hard to make our new Ram a standard for quietness.

Sure, pickups have always been workhorses. Now




they re a convement place to

conduct business. With an available

We've provided an extra measure of protection, too -

using mare exterior galvanized steel than any other
center console between the from Full-size pickup on the road, and making substantial use
sears. Behind the seats, there’s

S oF ati-chip muinsinle
plenty of room for an mgenious h.‘*l Here's one last point to consider: Ram also has more

optional storage system. And back maximum payload than other full-see prckups. Not to

in the bed, you'll find a set of tie downs so well engineered,  mention the terrific amount of weight it carnes. . .with the
they can suppart the weight of the entire truck. editors of #fator Trend,

Wi

s -y o r - A “7

DoDGE RAM THE NEw DODGE

i TR TR O TR O LS 07 A o TR = oS
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Sweden

Don Belt's informative article on Sweden (August
1993 ) made me recall a country and people that I so
much enjoyed on past visits. But what justifies the
subtitie, “In Séarch of a New Model"? Sweden's
progressve society snd political-economic system
constituted a model for other nations in the past
und will continue to do 50 in the future, | um sure.
Pespite iis pew, mareé conservative government,
which is sull far to the leftof the Clinton Admin-
istration, Sweden will retsin its economic demoe.
risty with its strong welfare safety net. I£ it envy or
msecurity that causes us to take potshots (aleohol-
lsm, suicide rate, lack of initiative and ambition,
etc, ) at Sweden's way of life, which is in many ways
superior to ours?

Lawrence M. Fiscuancn
Fresno, California

We were promised s heaven that combined the
wealth of a marke! economy with the “caring” of a
socialist state. But the economy stopped growing.
and the government could never replace the caring
that only family and close frieads can give. The
welfare state was nothing more than a socialist
dream—disastrous: for business and economic
growth, We are abruptly awakened with the harsh
reality of broken promises and tax rates that can
exceed 63 percent.
NiLs Has
Stockholm, Sweden

lam a 21-year-old average Swedish guy about o
fimsh my military service, mandatory for all Swed-
ishmenover 17, You pinpointed the problems that
Sweden is facing in many areas. | especially appre-
cinte the background history and the discission of
Olof Palme's murder ¢ a milestone for the Swed-
ish model, But when Belt says that we lump all for-
cignersunderthe term invandrare, | can only refer
to my time in the U, 8. as a high school student,
when [ was called “abien.” I would prefer being
called invandrare instead of betng associated with
monsters from outer space. The very good plcture
on pages 2-21 is not at all representative of mod-
erm Sweden but might be for 50 years ago. Alsothe
ending quote sounds like a line from one of Tngmar
Bergman’'s surrealistic films. 1 think the dingnosis
for Sweden wis 100 pessimistic.
Max Frorexius
Karlxkogu, Sweden

How mteresting is the picture of skinheads wear-
ing T-shirts that bear the logo of the old Cotton
Belt Route and the legend “White Only™ (pages
26-7). Imthe early 19s my family lived across the
street from the raiks of the Cotton Belt— officially
the 51, Louis Southwestern Railway Company.
Much has changed since then. The Cotton Belt has
been absorbed by the Southern Pacific, and 1
noticed a black engineer and conductor om board
the last time [ visited Tyler, Texas. The logo’s out-
line is that of . cogwheel on u cotton gin that bales
ginned cotton into SK-pound wrapped bales.

Juriax MarDock
Dallas, Texas

The biggest shame of the Swedish government
alter World War 1 was that it tumed over German
soldiers who sought asylum there to the Russians,
even soldiers who deserted from the German
Army dunng the war. Many tried o commit sui-
cide or to mangle themselves. Even the sick and
invalided were carried aboard Russian vessels.
Muost disappeared without a trace in Stalin's gulag,
Entsgn OpSEcy

Rutingen, Ciermuarny

Before we American readers smugly compare our
vaunted pursuit of excellence with the lagom aspi-
rations of under-40 Swedes, we should note one
thing. The average lagom Swedish plumber, clec-
trickan, mechante, industrial trainer, or softwire
engineer (my field) is noticesbly more skilled than
his or her American counterpart —better trained,
mare current, and more meticulous, My yvears in
and near Sweden taught me that the standard of
lagom usuaily exceeds what passes as excellent
here im the U, 5. A. We should all be so lagom.

Jiv TRUERLOGD
Atlanta, Ueorgia

Bacteria

As a recenl university graduate in biochemistry,
| have had the plessure of studving bacteria in
muny courses and continue 1o be fascinaled by
their size, complexity, and besuty. Thomas Y.
Canby's stimulating article did not sufficiently
credit Thermuis aguaticus, 8 bacterium that livesin
hot springs. [t has revolutionized the analysis of
DNA by laboratores around the world through its
use in A gene amplification technigque known as
polymerase chiin reaction (PCR). Thistechnique,
devised by Kary Mullis and colleagues at the Cetus
Corporation in Emeryville, Califormia, hterally
amplifies small amounts of DNA by using a heat-
stuble enzyme from the bacterium, PCR has been
used to amplify ancient DNA and DNA left in
blood, semen. and hair a1 crime scenes for DNA
COmMparisons,
Davin Pankiw
Larraine, Quehec

National Geographic, December 1903



To Operate This Highly Advanced Training Equipment,
It Takes A System Of Sensitive Counterweights, Reinforced Suspension Cables,

And Your Visa Card.
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You can afford a
NordicTrack.

Why seltle for anything less?

J0-day
in-bome
fricl

There are good reasons why the
NordicTrack” exerciser is known as
“The World's Best Aerobic Exerciser "
IIL"l;-|.:|| ||"-'|'I i-.i e i !'I & ||_'|_ A0
IWEwHre shufhing M Track

IO EReTCISer Lises .' gdiirrlesd |I.I e )

ey, 1

R ALy CALECEE T iT RN TR F i1 |.||!5_

ST :I! AFless CXOTOse, 50 8 Genille oy Vo)

Krvens, Ddck, Dips and dnkles. Lising a

Mool ek s as casy a8 widking: os fuid as

SWITTITINE
It's the affordable way o
meet vour fitness goals,

oo Trck exerctser works all the
LRIl N ELELES I'. A LALLY IS FILEETIs Taee Fal 1

III

afclinary exercisers, and Pums ap do 1100

mhormes: por oar. Chver 1.3 mullon pedpl
alreacly Know that exercise doesnT get am,
Bemer than a4 Mo Track workon

Al these predces you coan own d NovdicTrack:

'rr"'-unrrlic Track Challenger ™ .. omly W.i.j‘-.*-"'?"
Nordic Track Sequoda "L cnnly $4 207
Nordhc T rack Exceld o tanely SO

b mpesdiedy frevcedd ,|"rr.-u.r 509" y,

No rdicjrack

FREE Video and Brochure

Call 1-800- 441 ?89 S

u.r'!rn'r:' Serridi T
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Like Spam, mid-18th-tentury England had an.im-
poriant chemical mdustry using mmcrobes. Pyrite
(fools pold), erodéd [rom coastal chiffs, was
sipped o London and spread over outdoor plat-
forms 10 be decomposed by bacterin. Rainfall
seeping through became copperas (ferrous sulfate
solution ), which, when botled und erystallized.
was widely exporied as “green English™ for
making selfuric acid
MichareL §. CorreriLe
Freshwater, Isle of Wight

In the literature on genetic engineering, possible
problems ansing from the genotic alteration of
species and their subsequent release into the envi-
ronmentare consisiently downplayed. We have no
wirking mode] sugeesting that these procedures
arg dafe. The use of recombinant organisms in
controted environments has delivered valuable
resalts, such as Humulin and interleukim. But
relensing large numbers of mutants into the édo-
system without Tall understanding of the possible
conscgquences 15 rresponsible. We need 1o ook
cargfully at how this technology s uséd lest the
numan race lind itsell once again emergmg from

the primordial pond
CANDACE SAVLON

Livania, Michigan

Horn of Africa
Robert Capuio’s article touched me 1o the core
and transparted me buck to lands, people. and
feelings that mblirate my dreams. In Novembet
19592 | left my job to work as an emergency medical
reliet officer m Bardera, & small town completely
destroved by the tragedy stull afflicting Somaha
todny. | spent six months watching those beautiful
people move from sheer desperanion to hope and
back to [ear ngain. We provided food and medi-
cine. we filled bellies and healed wounds, We
helped plant their ficlds and clean their water, but
we ilso left them to dealwath their orphans, anger,
and inoperative social stroctures. 1 watched théir
dreams destroved. 1f 1 could wish one thing for
them it would be nubud—>Somah for “peace.”
Marcy S, GEIMAN
Petivhureh, FPennsvlvanio

The article subtly perpetuates the widespread
myth that drugs cause antisociul behavior. The
mitd stimulant kat. or Carng edidie, 15 consumed
acrons socinl classes by o majornty on both sides of
the Crulfl of Aden, much as tea is consumed by the
British, Smee Kot i inkKen by both the law-abiding
and the anarchic, the despicable behuvior of the
Tyoung somalis-high on kit who stole and ter-
ronzed” cannot be sard 1o be caused by kal, Drugs
are only the proximal cause of behavior, not the

underlyving—ond  infinitely more important
spcial one
MNEY Lonre, Tr.

Temipe, Arizord

Nationad Geopraphic, December 1903



Tie one on.
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WILDLIFE AS CANON SEES IT

WOLVERINE RANGE
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Wolverine
Canimneegs 0
apeckes: gui
Adul size:
npgth, &&= 105 &m

-

Adolt weight: 14 = 21 ko

Habitat: Varving LR
E

Asia and MNvonnh Armeriea

murviving nurmnber
I 1

NTURE

Living only in the remotest areas, the wolverine has been described as
‘an ammal of the solitudes.” Though noted for its prodigious strength
and survival abihities, this predator and scavenger remains largely
unknown in the scientific sense due to s far-ranging and elusive
nature. As its habitat continues to shrink, the wolverine has become
symbaolic of the world's rapidly dwindling wilderness, To save endan:

gered species, if 18 essential to protect their habitats and understand

B

the vital role of each species within
the earth s ecosystems. Photography
hath as a scientific research tool and
as & means of communication, can
help promote a greater AWareness

and understanding of the wolverine
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Ax an Eritrean living in the Stintes, 1 would ke 1o
thank Robert Caputo for s matter-oi-fact and
up-to-diste article. 105 been a long time [ May 19483
and September 1985 ) since 1 saw o GEOGRAPHIC re-
port aboul that unfortunate regon of the world
Dhespite the Dnddure of the West 1o reward their suc-
vess, the Entreans—having paid dearly for the
past 30 years— will rebmid therr nation alone and
become the bright future of East Alnca
Samson TEKLE
Reaston, Massachuseres
Tibet's Chang Tang Reserve
Your article discusses the recont negative impact
of human beings on the envirooment m Ching
Tang and in Tibet as a whole without imdicating the
source ol the problem, Cnly since LChna s occupa-
tion of Tibet have mining, road construction, and
ether development been pursued in earmest. Chi-
nese efforts to “develop™ Tibet are the direct cause
of the ammal exterminations vou describe. The
Dalai Lama. if reinstated. would tum the entire
country into a wildlife preserve, in keeping with
Buddhist traditions regarding the sanctity of all
life, However, the most endangered species in
Tibet is the Tibetan Buddhist. It appears that
libetans are now a minority in their own capital,
and arly a handful of the thousands of Buddhest
temples that once dotted the high platesu remain
By SOANLAN
Fhovnix, Arizong

My (st acgumnmiance with the Chang Tang pia-
teaw was in Heinnch Harrer's Seven Yearsin Tiber
Agninst all odds, Harrer escaped 4 POW camp
Brrtish Irchioin 1944 amd troversed Tibet only to be
beset by bandits, cold, and starvation. Harrer lived
10 Lhasa unnl the Commumst Chinese imyasion m
F9s, His descriptions of Tibetan hife, customs,
and people provide a window on & vamshed worid
Marcager M. Matkr

Nacramento, California

Creographica

In the armicle companng Stone Age foragers with
peoples of industrial socleties i ferms of cancer
risk, I think it is presumptive 1o conclude that the
differences 1n chet pnd lifestvle have anything
whislsoever 10 do with rates of cancer in the two
societies. There are oo many other varinbhles wnd
no controls. The Kung San are probably more
homegeneons genetically and may have an mmher
ted resisinnoe 10 cortaln camcers, There are plso
environmental differences such as less exposure

Lo pesticides _
FIRSTEN L AMAS
Viarmn, Fiordda
Letrery should b gifdreswesd 1o Forewse, Mool
Creographle Maparine, Box 379408, Washingeon, .
< A7, and showdd inciuae e senaer § paddrcn
et |'|:.|'|:'_|:!|II.'_J|".!|_' seierribier Ner adl fetierys cunbe e

[ hose that are will often be odited and excerpoed

Forum

From the
Permanent
Collection of the
International
Center of
Photography

--"-—Il
Lagl il W

Robert Capa
London, 1941

Incernational Center of Photography

|1 3D Fidth Awvenue ot 94th Streert
b Yorkh Bew York 1DFES

International Center of Photography Midoown
1133 Avenue ol the Americas ot 43rd Serest

Boew Yorke Mew York 10016
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Please Donate Your N
Old Eyeglasses i

before seen clearly. He
put them on and started
pointing at his family
shouting, 1 can see my
grandchildren!’ It was
unbehevable!” Detorah
Stiner, LensCrafters
Associate/Mission
Team Member

Worldawide, 1.5 billion
people need glasses

= and millions in devel-
oping countries have
littie hope of affording
them.

Give the Gift of Sight
IS an eyeglasses recy-
cling program spon-
sored annually by
LensCrafters and Lions
Clubs International to
provide free eyecare
and used glasses
to needy people
throughout the world.

Call 1-800-541-LENS
for a LensCrafters
location near you.

Elike you dond
dey églasses _mJ
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Ask one of

the 3 million
Americans
who've survived
cancer.

It the money
spent on research
1S worth 1t.

We are
winning.

Please
support the
AMERICAN

< CANCER
Z SOCIETY "

Ol d convinibuled 3as & putms service

NATIONAL GEOGRAPHIC

Invest Some Time n
America's
Youth

Be 4

VOLUNTEER
4-H LEADER

-

CONTACT YOUR COUNTY
EXTENSION OFFICE

Explore .
the ocean’s ja
many

moods...

faces...
mysteries.
REALMS OF THE SEA

domain imhabrted by soma
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Sottware compa

For years, we've @ven busi- compatibility, so vou can choose the software

esses the amhity o mun theirr vou wianl, The best word pn CUSSING, personil
wice of software, Now 1A tmance, educational and entertainment sofi
buvers are discovenng thats  ware —and much more.
[USLHs INpOrtant df nome. And wiath powerful processors ke the

O OUTE Dl |';'||||||r5'| MOCESSOS 1

vouve 2ol built-in “performanc




t1b ﬂlty h1ts home

| run Lodin mpatihity al the ol
woltware II T 15 4 |||||| TIE more information on llll | by
ik multimedia encyclopedias and adv; ||--.-..I [-BO-6T 7022, extension 94, or see yol
financial management packages local computer reselién
Soaf you want a PC that will run all yous

- sl LT TSNS LN, 1
||. if 1 Kk -'II!-IIII"-IIII--I .-.|r"||. -'Illl- -I. -II.I-' |.II |III'-.:
nrocessor imside. its viour ticket to software




Yep. Flatter than
yesterday’s root beer.

No. Everyoness fine.

In weather like this?

Sooner is better.

Ten minutes flat.
Very funny.

L 3 & ,;.""_. 2 F
When you want the security
of a cellular phone, you need
the quality of a Motorola.

e S @ MOTOROLA
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Many visions, only one mind.

ONLY FROM THE MIND OF MINOLTA
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" Give her your closest shave. The new Norelco
Sy With the new Norelco

@R staving gooee 0 help move
your beard close, o "l

=S and Cutz system can shave
S  substantiall closer
" Comfortably.
Still, the mest exciting
g about our new Norelco
B 511 what happens while you
shave, bt after

[he New?_)noreico Ramrs.
Dur Closest Shave. Ever.

240 Moreice Cormuma: Peoducts Gomyany A Division of Pilgs Electrones Novi Amerca Gorporanon, Staniar, CT 06304
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Intertwined Lives
Go On in Andrew’s Wake

ur April 1993 cover summed up the
nftermarh of Hurmcane ARdnew -
] tueped st readers” hears 1oo0.
foel Sartore s ;fmlm_u_:r'.lph ol & marine Com
[artmnge 4 Florida City boy made homeless by
the storm drew an exceptionally emotionnl
i |_'--|'-. T
*T've seen many touching pIctures inmy
lifee, but this one sure
runks with the top.” o
render wrote, I
“femmded the hear
what thyving s about,
Wwrole ancther
MMarnne David ket
cham was walkimng

throtgh a relief center in

Soplember 1992 when
three-vear-old Jarvis
Willrams came up 1o
chat. T made it o point
00 see him two or three
save Ketcham. “He took my
muard off the tent otv.” Ketcham, now 21
vears ald, has completed amillery tramimg on
Cikinawa and has been promoted 1o lance
-.|||'|_'-|'-1._|| Here he visits with bs fathet,
Lioyd, in Delphos. Crhoo (nght )

Meanwhile, Tarns Willisms (1op, with
'ﬁ!|1_'- brother David) hhs found a home m
Miamid, has celebrated s Gifth burthday, and
nceording to s mother, Svlvin, " coming
alofig e ,” exoent when a storm incites
fears of Andrew’s retumn.

“I want to sce the Mannes again, Farves

“Taiut ot 1f there s

mics 4 diny,

Eells Brs mother

hurncane.

it s an el sEIfing for the beotle
After muturnmne, the match-head
inwect tunnels oot throueh the

Eurcpean cargo ship that dioc ked at
Cleveland. By last Seprember thi
tsect hisd formed up in 88 counties 512

Beetle Plays Scrooge to
Christmas Tree Industry

Aristmas trec growers around
|!|r_' Wig=r ) |_ :11.-._' face a dis-
bnctly unmerty Christmns

season if an alien meect onbmues
1L I vasion

['he pine shoot beetle, Tomuous
pirnperdd, o nanve of Earope and
A, breeds in the slash and stumps
of cut pine trees, espectilly Scotch
Pin:::c It was discovercd in the Uimit-
ed Stntes o 1992 apparently having
hitchhiked in the barg of trees m 4

Nationai Geo

m Ohio, Pennsvivania, Mew York,
Hlinms. Indiing, and Michigan, and
in Crntaricy; experts expect to fnd i
in fsurrounding areas as they con-
binue the search

“Scotch T 1% the number one
hist of this bectle in the Gld cour-
try,” suvs Robert Haack, a L1, 5
Forest Service tesearch entomolo-
gst, “More than ) peroent of the
C'hrstmas trees prown o the Gret
Lakes reglion are Scotch pine, so

bark of ji= host ree and fhes 10
feed on lateral shoots at the top ol
nearby pines. COme beetle cian kill
vur, Halck savs
| Inchecked, an mfestiation may dis
fere trees or stunt their growth
The U. §. Department of Agricul-
ture has hanned shipmients of infest
ed treos (o “clesn ™ Arciss —Dad
economic news for growers, who
ship millions of trees during the
hohday season

six shools 2
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Nissan Quest GXE




“When I was your age we didn't have
our own captains chairs, air conchtlgmng
controls and headphone jacks.

Sormes sav tocka’s kids aore spoaled. They've
never triadged ten miles i the snow o gt o
school, Never worked the coal mimes from sun
up o sunclown. And frankly, never had it hard
enetizh LE3 ApHIE e the commborts o wihich
thew hawe grown so accustomiescl.

Yo, however, having spent your [oms-
v vers i a wood-panelled station wagon,
will appreciate the Nissan Quest™ G lor the
uncommondy hesurious monivan thet it s,

Yo see, unhke other manofacturers whao
tvpically dlesign fromm the onatsicle sand buald
thetr way in, we reversed the formuda and
worked our way o,

The bervefit becoames eviclent the nunute
v prlant yoursell in the drover's seat. Which
achjusts electronically o a oear mbnite numbser
ol positions, We even gave the sesat an inflar-
able lumbar mechamsm for greater support
i the lower back (an area parents i I s 1
easily agoravated).

I vour think we were inovative with the
clrvers seat, vou shouldd see what weve done
with the other six

Sl apen thes sicle dovor ane voi wall

MNiiaan Yofai f.llll'"'.';!.'.'.lll i %A
Ll YRy |""|I"-I|.'I'

II'l'll.“I Ill"lrl"l' |:I IllI
i |I|'-r|||r| T |I||'||I"|

Li-y radd the finy ik, Aol they el
l"|||||l.'||J_| ||':'|-||I|I|I-|I|' ird I'|'||- i1

discower a second row of optional leather
appointed captain’s chairs plus a rear three-
seatt hench mownted on QUEST TRACT ow
flexible seating svstem that allows up w 24
different conbiguratons.

Al this point, our engineers thooght, “1f
we can design a mimivan that feels like a car,
whv ot 4 mnnaut that manecvers ke ones”

S, abter barnishing the Questwith-an
H-'~|H'd]~.l'1' Stereo system, poswer sunrood,” and
Cruise control, they 1-:|u1[q'n'1'| it with [HOWET-
tul Vb engine, fromt-wheel drmve aned a stabnalie-
o1 har that helps climipete swaving motion,

O conrse, the best way 1o experence the
Ouest s to test-drive one. And feel free o
b the kids, T they don't want o comie, gment-
Iy remind them thiat “as Jong as vou live under
my rool, vou'll doas | s

H vowred Like adddinomal informanon please

call -S00-MISSAN-S, ext. 257

(s e I eXECT e fren & e m

i ® PEde wirell frfih '|'|'.-'.|Iu|r.r'|
dhe LAXF mulef

|r|'|.j '|.|I|"."'-"||l'||||-I.'I.I MEEM ||'I'|-I'-"| ]



Geographice

Day 1 of the Ancient
Chinese Calendar

v plancts were “hined up ki
a string of pearls™ near the
comstellation Pegasus il

N tha n{. So0n thi

sun and the new moon also came

nio ghgnment. It was Lhat ausp-

cionls once-in- 10, 00K k-venrs day

first day of spr

claitizs Jet Propulsion Laboraton
Astronomer Revin L) I’.:.'.._'_. thiat the
ancient Chinese chinss
ning-of their calendar
| he date wis lost a5 records
ilied and emperors
ments to the calendar. Then i 1985
David Penkcnmi i 5CI
nese story a1 Lelugh Ulniversaty,

determined thad

as ihne hegin

vian-

.
i | - ]
PRRULN e AN AL
1 1 [} R n
LIRCLE I I

Iu--\.. II-..r:- I.I'r:ll.i'-ll_-
1

which he bin
of the rule of Yu

tion of the nlaneis
WL ThHe DEm g

first emperor of the At dynasty —

pecurred on February 26

1 Ehii i ke el
"""l"" ] |||:_I HSIiE & TR t=-Cefmlues

| 953 B

LC. XD And A Computer program
that pmpaints the location of heay
enly bodies thousands of vears apo.
ims discovered that just eight days
ator the su
aligned plunets
ment,  hie believes,
the first day
Limg "-[.'."-.."l.:'

(zoing Head-to-Head
With Indian Prehistory

= lifted a piece of sandsione

shout the size of a loal
|| I'-l—

oined the

That “magic mo-

WHS recorced as

[ the Chanese calen
B51n

el recalls Citace

B '|_||'|:-'. ich. who was |,":l._|,'.|'|,||:!'|!_= i
thousand-year-old trash heapin the
Crottschall rock-shelter in southwes
Wisconsin, 1 twmed it over and
found someone staring back at me,

My knces started quivenng. my lcgs

ved in

Archas Hogists would not be sur-
prised to find the ten- :
carved and panted sandstone head
[ el ) 8t Moond Hmlder sates, such
ns spro Mound i Okiabhoma ot
Cahokia in Hhnow. But its discovery
hundreds of miles fom the maor
enters of Mississippian culture wis
totally unexpected. The find but-
fresses the theory of Robert Salzer
of Beloit Collepe that the site was o
shnine used by ancestors of the
region s Winnebago people. He

nch-hieh

believes the heod represents the
reverod Hgure Ked Hoin, also
known as He Who Wears Human
leads a8 Earnings, Paintings on the
sheiter walls depict events from the
Winnebago legend surrounding Red

Horn as athlete, warnior, and elder

Vational Geographic, December 1003

A Volcano “Emerges™
on the Ocean Bottom

ceanographers long have

known that erupting lava

along the Mid-Atantc
Hidge produces new ocenn crust, In
the 198k, sonar maps of the valley
Roor showed crrcular features some
zcientists thooght were volcanoes.
But others sad the details were nod
clear enough to tell

A Dew device towed 10 ()

ipilas [} v 1 - : i TR

EEEIT H &R § FET! WIYE i ol

feet below the ocean surface has
produced migh-resoluotion mages
(alwove ) that seem 00 end the
debate. *If vou ssked o child to
draw a bird's-cve picture of a vol.
cando, this s what he wouold draw
savi Joe Cann of Brtam's Univer-
sitv of Leeds. The sophisticated
sonar, towed by the Bratish research
flew A fow

hundred feet above the summi

I-l—l'\-"\-l_l: I: I!::I'-' 5 |I-II|J.'I % II'I-I

w lach tops outl 650 fest above the

(e AT DO



Ik You NEVER [HOUGHT
Or Your Critp As THe MiLmry Tyee,

THINK AGAIN.

T a k-
ISquHJl%||H“i$ﬁrH“r[ iaL:r Todav's military is one
me 10 think aboul .
what the military has

ol the most sophisticated
and iechnologically
10 offer. advanced organiza-
Although
the military 18
genting smaller, bl
the Armed i;ﬁé{.-_:m ot lunities and
Forces still need 1o " rewards for
oinng the miltary
will continue
50, I you

rions in the world
AS inihe

past, the oppor-

recrult almost
400,000 yvouny men
and women for Active
and Reserve postions
cach year.

Education, training.

KNOW a smart
ambitious high
school gradu

and job experience are aie who's determined

Important parts ol the plan 10 make the most of 1e

1O restructure today’s luture, mavbe he or she is

e military 1ype alter all

l ‘3 AARME] D FORCES

%.'-” r AR FORCE
thu. COAST (L INRDS

Armed Forces, They are
also exactly whatl
tomorrow’s emplovers will
he seeking



Geographic:

Green lcebergs Reveal
Their True Colors

OF Veurs travelers m Antsrcti

waters have reported seeng

Erech wcetarys—a depariurt
from ordinary bluwish white ones
ST nirsds thought the color
Wik an optcal diusron, caosed by o

bover reved sum "III.':"h inEsied !I!I_'

Ui T | &

Dergs wele ereen
OW spectral analvsls of g green
iceharg near the Amerv [ee Shelf
proves that such webergs truly are
e SOl Antarchi
COMSEST O Snoreww COmeDressad inio off
cial wee. which flows ot onte the ses
1o torm we shelves, Hundreds of
feet below the wirface, Antarctic
sEdwaler Irecsdes to the bottom of
W here the

b 10 ncindes

Cebeg £

sCHTIe &1 |vies SR WRTET 1%

: ) {er Lt
biologically cch, i

B TALE OF TwhD STATIFES

A New Memorial Honors
Women Vietnam Vels. . .
e E'IIIlI!.I.". B FITETL 5T
LrEETTma

re’s stodio i Santo

K100 [ Below 5]

bromze left =culpio
ETa nralt
Fo, Mew Me
st On & nationa! our en
to Washington, D. C. One comiorts
| wounded soldier, another hold
nelmet, a third looks 10 the sk
[hey will face the Viotnam Veteram
Memormal; i |5 list gught

ok wnlls
femiile nurses amoneg the SE_149]

Oile

Ranes Of those Wi diegd 1 the wias

The Vietnam Women's M
homors the
servel dunng that wiis
L1000 in Vietoam, 1t will joi

ol
S DOHF wioemsen whi

Yalionad Geographic, December J063

the disanlved remalins of plankion
When green icebergs become top-
Neavy spsize, they reveal thes
coiored undemsides. Fewer than om
11 @ undred Antarcte weberes &
reports Stephen Wirren of

Sl o

:.I.rLI_ -'.

IR
WIF K

L L T)

of three military men
viintoe 15 beautitol, but § whs
by the absence of a woman
Dhane Charlson Evans, an army
st who lended wounded mm Viet

e L RLF]-

nam and has fought for the memori-
al sinee 1984, Al first most women
W
1t dow [uture generiations will learn
that wovmen were there. often hear
ing & CrI's last cafl for s mother

“Mine years in the making
than 2 i
Len. Colin L. Powell of the statue
“The circle of healing wAll now by
compleic

served didn't want 1o talk aboiit

IMOTE

veurs in the needin 82| T8

... AL 130 Years, Freedom
Crets Her First Face-lift
she s not an Indian, Ths
L B35 diosion {or the statue ol
Frecdom stop the LI §
':-'.lrl'. | dome orginally inciuded |
liberty cap.” But Secretary of War
Jefferson Davis thought the Roman
wymbol of a former slave mapprogn
ate for i free people and urged |
hietmet imstead. Sculptor Thomas
Crawlord added & [ I!_'l-'_' g had
ralons, and feathers
Feathers and all, Freedom wis
brought to carth Iast spring for
cleaning and repairs for the first
bhme sinee whe wat ¢levated in [RS8,
Comservator Linda Metk-Croulid

the University of Washington, a
[ ALSIralIaD team
Investigatng the subpect. And the
more corg inic matter, the greene:
“The calor 1= imherent

avs Warrer

the 1cebere

oy the Jee

walerblasiod pwny accumulated dir

and corrosion. Then she applicd a

rEwW Color etma ( abowve | o elims
nale the
huve afler casting orcleaning,
‘Records say this one was
‘bromee-green,” but what's that?
Merk-Gowld had wondered, The

nniwer come trom bitx of oreinal

ichy look bronee statues

colOT on The statue's robe and

edestal and tmom an eariv-hand

collored posteard . Adlone with the

a correrssomn imhity-

r CEEETEE _; WIENL On

re=-Crsaieo colin
O AT Profectiy
helore Freedom s returm to the dome.

— Honis WEINTRALN




LeSabre Clearcoat Gloss.
Another highly polished example
of Buick quality.

Increased protection against the sun’s harmful UV
light. Against water spots. Against fading. Even acid
rain. LeSabre Clearcoat Gloss protection. When it
comes to quality, Buick puts a fine gloss on it. To learn
more, call 1-800-4A-BUICK.
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WE'D LIKE T0 INTRODUCE
YOU 10 YOUR NEXT
SET OF SPEAKERS

Your next set of speakers should be ready for the day
whan avary recording is digital and all video has surround
sound. Optimus®™ multispaaker systermns meet this challenge
today and provide superb sound while saving space.
Place a powerful subwoofer out of sight and fieel tha
bass around you. Position swivel-directable satellites to
deliver incredibly lifelike sound over the widest listening area.
Experence the realism of Dolby Pro Logic® movie soundtracks
with a center-channal spaaker for crystal-clear dialogue,

Optimus speakears are top performers, yel cost much less
than competitors’. And you can buy
(and givel] with confidence because
they include a 5-year limited
warranty honorad at 6600 stores.
Come in and get acquainted with
your next set of speakers today.

Optimus: Sound Value in Audio.

Exclusively at Radio Shack.
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GRAND AM SPORT SEDAN

IT ALSO SPORTS A HIGH 1Q.

» Nothing could be smarter than the safely of I1s sTonaard arnoag
and antidock brakes. = Or more exciting than the kick of its new, avail-
able V& aond agile sport suspeansion, = All for thousands less than Accord
or Camy® = And all backed by Pontiac Cares’ 3-year/36.000-mile
no-deductible bumper-to-bumper warranty!t free 24-hour Roodside
Assistance and Courtesy Transpartation, = So visit your Pontiac dealer
for o test drive or call 1-800-762-4200 for more informahon. = Andg
discover why Grond Am’ is the fun choice and the smart ane, 0o
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them to respect ThReIr CoSTHmes

mildren evervwhers dream exactly ke 0 musician respects hs hey hunt caribou and moose
of joining the circus, Fora Instrument,” says Pratap. “Then i frigid wilderness. They
few young girls in Indin, the  God will lead vou to the very top.” gather berries while on alert
|.'|.'Ii!|'|'l-..'E"|I'||"";.':.'-I'[[i.|.'LII111.LII|I".II1I'-.:'-|'-F Lircuses o not |_'|'-|]'|'|-.||_-‘!|_'|', scever :|"-r1;|,|'-.|-|_.;'--:|;.||-|l'| .!EEIE':J'::!]E!'-.T-h-'_"I'lL"JIJ-
aerobats in o traveling circus can Ihe children from their families. The  Hves of daunting solation where
be & springbosrd out of poverty film visits Pinky’s mother and sister,  winter temperatures can dive to 6()
"Circus of Dreams.” o fikm pro- who Iive in b rural village i the state  degrees below zern. “Braving Alas-
duced for EXPLORER by Martin of Maharashtra, Savs her mother, “l  ka.™ a National Creogriphic Special
Bell and Mary Ellen Mark, delves hive not made any mistake in send- iy avalable on home '-I-.|-'.'II.- -
into the exonc world of the Indian mg her to the carcus. It was m hes filex four modern pioneer farmiics.
circus for a look at the life of o fate to po,” Pinkv's family also Matl arnves by bush plune three
mlented “plastic lady™ named Pinky  depends on her camings, which are:  ar four fimes a vear: a radio is ofien
(above, &t center) sefif home every month the only link with the world. A vid-
Contracted (o the circus ot age Muaork —renowned for her st e visit with the korths, Havdens,
three by her destitute mather photography —and Bell, the film's Wilsons. and Browns reminds us o
Pinky, now ten, practices hours da-  director, traveled India with two cir-  the essentinls —and, when faced
ly. For the exercse ko she brings cuses, commling a visual anthology with the hundredth meal of moose
one leg to the ground, then ramses il of spectucular scts for the film mical, the value of a sense of humor
LA imes — winle :{m:j::_l ahandetand.  wriey of Dreamys™ airs December 19 “Braving Adsks™ s a December
_ Tramer Pratap Singh and his wife, g0 EXPLORER, TBS Superstatian, selection af the National Geographic
s, mstroct therr voung charpges #p.m. ET, Videa lub,
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Recently, the Statue of Liberty repre-  $17 million was reduced © $600,000.
sented more than just freedom. Due to You see, while the Statue of Liberty
cracks and corrosion in the iron pipestun-  stands for the promise of a better way
ning beneath her, she stood for a towering  of life, ideas like Driscopipe help that
repair cost. But by using an innovation dream come true by letting commu-
called Driscopipe? created by Phillips nities put their money to better use. To
Petroleum, replacing the existing pipes us, that's what it means to be ¢m
was unnecessary. And a job estimated at The Performance Company.

She’s made ot iron, steel arll copper.
hermﬂ]mns becauBe she isn't
made of money:




Earth Almanac

Pollution Swap May
Halve Utility Emissions
I the market— air pollution
Like stisck, it can be bought,
sold, and suctioned. In un innova-
tve plan, federal pollution permits
may aciually help electric unlities
halve the more than 18 millicn 1ons
of sulfur dioxide that thetr stacks
spewed i 1980,

That goal was established by the
L0 amendments to the Clean Alr
Act. Rather than setting the same
emussrons celling for all companies,
A more flexble permit system based
on a free-market approach was
devised by the Environmental
Defense Fund and the Enviroomen-
tal Protection Agency (EPA). Each
ofie-yvear permut allows the release
ot one ton of sulfur dioxide; most
utilities emit many thousands of
tops. By I%W5 companies with fewer
permiiz than pollutants vonted will
pray nostiff penalty

here's a new commodity on

flImTIEE ¥ ToFT T FENRER

The EPA has distnbuted 5.3 mii-
lhon emissions permits to the 110
warst polluters. Permits for all utili-
tres will total 9.5 million by the vear
SN, As some firms imstall scrub-
bers ar otheriise reduce emissions,

they will sccumulate excess permits,

which they may sl to utilitics lag-
ging behind. After sis clennup, Wis-
consin Power and
Light sald 25,0000
petmits to the
lennessee Valley
Authonty and
Druguesne Light
for an clectrifving
surtt —more than
six mttllion dol-
lars. Last March,
1500000 permits
weore suchongd
for 21 million
dollars at the
Chicago Board
of Trade.

Anvone can
DUy perTiis,

HPEALTOE COTFe ef 0

which have Auctuated between §125
and $450. Some environmental
groups have sought to “buy poilu-
ton” by purchasing permits and
retiring them to keep tons of emis-
si0ns aut of the air,

For Nutria Invaders, the
Fat's in the Fire
g machines with teeth like

N scythes, Alientothe U, S,

these South Amencan rodents are
now i pestilence. [ntrodoced nutris,
same of which escaped from Lowsi-
ana’s Avery Island during & 194
hutricane, have spawned a repro-
dhuctive storm that has left millions
from Texas o Maryvland. Feeding
on aguatic plants, they contnbute 10
the vearly loss of 25 square miles of
marsh m Lowmsiana alone.

The unwanted guests have been
hunted and fed 1o alligators, to no
mvail. Trappers thke few nutria
because their pelts bring only a few
dollars. Sa Paul Prudhomme, ched
and owner of New Orleans’ K-Paul's
IESIAUTAnt, proposes a creative solu-
tion: nutria cusine. As part of an
avwireness campaign |ast summer,
Prudhomme whipped up some eco-
logically helptul dishes —nutria
étoulfée, nutna sausage, mutna
gumbo, and deep-fried nutria.

"The tuste and texture is & lot like
the mrtle meat we cat down here in
Loumsiana," Prudhomme says.

utria are 10- (o 15-pound ent-

LOLERTTO. ERFDCE CCiks AR

National Geographic, December 1003







School pI'inCipEll Pete Carey

has good reason to believe that

NUCLEAR ENERGY IS GOOD

-
FOR T HE a Z 7/. (and the kids)
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Farth Almanac

Sun Power Brings
Disaster Relief

efupers cursed the
durkness ufter Hur-
ricane Andrew’s
devastating winds snuffed
out South Flonda's elec
tricity on August 24, 1992
But Steve Robbins (night)
of Salar Outdoor Lighting
lit & candle with hs mven-
tHion, & solar-powered
streotiight. After the
storit, five of them it
entrances 10 medical clincs
and relie! centers selecied
by the University of
Minmi's Freld Epdemiol-
oy Survey Team (FEST).
*It was pitch-blnck. and
trees were down every-
where. It was tough to find
vour way hround withouot
these lights,” sard David
Taphin, head of FES 1
Computer-controtled and
powered by a solar panel
that charges a hattery, they
proved populdar in hand-hit
Kendall, where people
nlived cards beneath them
FEST abu used solar-powered fil-
tration units to purify drinking water
and three soliar refngeratons (o
preserve vacomes. Clinics without
refrigeration lost thousands of dol-
lars” worth of medicing

il FE dRjAre

T CLEUDE WA R

Bee-eaters: Lovely Shades
of Death for Insect Fliers

tl Filted wiath o fat Ochda, a
European bee-cater hins
amired s meal m miada

Feathered fighter pilots, these birds
can spot insects o hundred yirds

Natiomal Geographic, December 10403

awiny and. like crutse missiles. (ol
o their evasive maneavers 1o the
kill, Two dozen bec-cater specics
ranye from Europe and Afnca 1o
Asid and Austrabha, They nre as gau-
dv [i5s macaws; one specics 15 callad
the ramnbsos bird

But cloudis are eas-
er prey than what bee-
gaters tackle more
often —beos, Wasps,
and unts. How do the
breks avord he sLings
pnd vendom !

“When a bee-entel
catches a venomoies
irsect, it perches and
husmmers 1t on &
branch to kil #t,°
Peter Wrepe of Cor-
mell University, who
mas long studied bee-
caters with colleague
Stephen Emlen
“Then it shifts the in-
sect around 10 s bill
nnd squeezes the ab-
domen wiile scrapimg

=

ST

it against the branch. The
stinger often oomes out

along with the venom. It's
very glabarate behavior.”

Horse of a Different
Color Is Vanishing

romoted &% ~nppo-

tigris” by Emperor

Caracalln, who dis-
plaved this gt from Africa
m the Colosseum around
T 2N, the speces
known today a8 Crrevy's
rebra s endanpered. s
pumbers, 15,000 strong in
the 1960k have dwindied
tov perhaps 3,000, all in
southern l—1'r55r.1:|'rm A
northetn Keonya, where
these stallons spar in Buf-
falo Springs National
Reserve.

Helated more closely

tir horses than (o other
rebras, Grevy's are distin-
guished by narrow sinpes
The species was heavily
hunted for £kins o make
purses bafore 1976, when
Kenva passed protection
[, INOwW prreasures have arsen
from herdsmen and their livestock.
which compete with the zebras tof
wiater. As i result mares rarse fTewer
foals, researchers suspect. |
— Joa L. ELmon

NALE=H
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OF ALLTHE
AWARDS WE
WON LAST

MOST. »

"i.:i automotve aws |.:|'1' $ 20, 11-,! 'n,r. ar

was o banner year for the Chr:-.-n]rr
Eur['u.rr:mnn. A g them were several
awarts ol s ial amportance, not L1:1E1_|,- oy 118,
but to other residents of this world as well.
‘#"Ir{:r:- r:-:twmr-l':-r- 11-'1-.u-.-_~|_1 %) luwr: WOT
AT lIT1|1n‘l_'1_"l'_|fE'!:|[L'1'_{ three environmental
awards from the United States
Government. THE 1992 US EPA
STRATOSPHERIC QZONF

PROTECTION AWARD, THE 1992

PRESIDENTS ENVIRONMENT &




CONSERVATION CHALLENGE
AWARD and THE 1992 US EPA
ADMINISTRATOR'S AWARD. Ie’s
not easy to produce a seliable; céonomical
vehicle while ]':u:hag sensitive to its envi-
ronmental impact. But we're doing it.
And we're Eetting better ar it all the time.
Hete are somé of the achievements
that helped us earn these awards: As early
as the 1980s we began reducing emissions
lrom our painting operations, I_m]:rmr-:t[
paint application lowered plant emissions by
7ok, and we discovered how to create laigl-l
c[ualir:.a finish while using Sok less F-i-'III.’lL
We have also taken aggressive action
to help preserve the fragile ozone layer
E}r 1994, all new Cln-:.,-:.lnrvimilt Fmducu

will have CFC-free air cnn-r.lftiuning urits.

Tlmt puts us years .‘.:]11-:111 ul- worldwide
Euilll:hm;:-.
WImt ui_w_mt rr_-c-:,-u:iing? 1 ma!:es as

much SETISE for our Fimlh as it does for

our homes. Each year we recycle more
than 26,000 tons of cardboard, 35,000 tons
of wooden pallets and over 700,000 tons
of scrap metal. Exven better, newly imple-

mented programs am 1o eliminate FEE
ol all packaging wastes,

With all this talk sbout reduction,
there are a few things we're proud to
say we've expanded on. One of these is
alternative fuel tm'l-umlng}'. Cll.r}mitr
Corporation already has electric, natural

%1.5 nm] rnr.li's'.aunl l-LI.r:I 1.-1:-|1E::El::- fur

.'.ll:i-l." I-Dl'.l.:l}'. W!-'lll."l .'.ili'i-'l.l llﬂil’..'i L% .El.I'I.:l:."‘EI'l:] l.:l-f

Eu“:rnmrtll S‘LL;LIEIinm.
WIulr. *h.'l.“n' E:mutl nf OLr nflﬁvmrt‘m-nt'}
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Ask your doctor about Nicoderm.
After all, who knows better?

Twhinou Won't Get
on Your Average Treadmill.

Total-body Higher
' e Wordd's st Aeral | S :

FREE Video and Brochire! — ' i fe

Ll Feslary few' mowe infonrmnetd
- .'I . Bos | it Nordlde Traged v werresd .
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Fergie
on a rock
—iy -

Ann Crump,
painter

The Nikop NG 1« B semious
SLE that almdst anvone., any
where can pick up anytime and
have fum with

Case mopoiml. ong Ann Crump,
watercolonst and ol painter froum
Belvedere, Cahiforma

In other words, shes ol & pro-
fessianal |_1| o rapnes

Yeo, using the NOUGD and o
IRimm Auofoces Mikkor lens, she
and ber three-vear-old pug Fergie
have ¢reated nothing short of o
TR ISP

Chr af least ong Kiler dioss e

The NOOOO is why

gutomatcally 1o em s dimoas n

11 [N

single candle. or vou can fodus
PRTTREY

It selects the proper exposure
automatically, or bets vou dool

You can sele REAEL
Meter, a Cenler II-"l.'."l_. hed vislen
or the Mikon Matrix Meter

reacts nstantly when the acton 15

a Mo
which

moving st or the lght changes
uney pectedi
Here, the

i
matcally brethiened he Toreeroumd

L

built-in flash dut

while letting the sun shine through
i the Backgroand

Mavbe vou thought a8 prcture

lidkce thisr was 1o diftrcult

Well, Ann Crump did if with jusi

one hand, while holding n dog
hiscuit over her head

Ouate a plcture in itselt

[he Nikom NGOG i« coptrodled
by & convenienl disl and 3 simiple
multi-button Kevpad. An LG

readout clearly shows v wihil

vou e doing, Press any two buttons

vad and the camern

i The ke

reverts 1o totally automatn

It forgives vour, mstantly

With Focus Trucking, the NGOG
CAN oven Kéep moving siunjects;
sipch as cars or bikes, 10 focus.

16 motlor advances the (1l
fast and rewinds sutomancally

Yoir can choose Trom Twanty
mictchangeable
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ToTocUs S ko

Wik gse Axmme use

N HEKOT Ienses
In other words, e stk Ao
Pl W0y 15 nok o fow Rie iy ¢y
It's the cumera s vopos
designed for people i . Wik

with dogs 1o Wakk., e xmon

kids 1o chase and 4 ob 1o go 1o

And somewhere (b bétween 4

that, pectures to miske
Well, with the NOOC, 1T ol

harder to use a Nikon. 105 not am

harder to ke the Kind of pctires
WOE W8 WIS dreamed of insiead
ol pust [1:'.|| 1 old PCLares

Afterall, the shor abone wais misde
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exploring the mysteres
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Kilauea, one of the

most active m the world.
lt’s the premier place

to study how volcannes

work,  he said.

[ . Garcia has been

gathening data on Kilauea
since 1978, When he is
not i the lab con i'—lf‘lﬂE
chemical analyses of lava,
Caarcia 1s tn the held, mea-

rugtioe aif Kilauea voleana an Haa suring mtervals between

WhEn "F4II O rE “r[]rkmn : fire-tountain |'.-Li.i.-;'-1':-_'- and

plucking samples from lava

O 4 xrnlca]]ﬂ \lﬂur LqUI‘pment rivers. He be ||||_"|.|._1-. that a
E]ﬂd “']tE Cdn l fﬂ]_l x{_‘}u* keener understanding of

L the volcano and its internal

A
Farthquakes rock the black, rippled |
terrain. Fire fountains explode from the
mournitaim s side. Indescent orange lava, as
hot as Z100° F, sweeps down the volecano's
tlanks in thin sheets and swaft rvers

L he air 15 filled with the roar of molten structure can help scientists
J better ant ICipate eruptions.
’ Working in such a hostile
environrent, {zarcia must rely
an his expenence, mstinct and
equipment.  You have to respect
Ralauea's might—espectally when
vou feel it rumbling beneath
vour leet,” he sand, Demanding

rock slamming against a crater
wall. It rains pumice.

This i Kilauea,
| which ascends
majestically
from the
floor of the
Macihic and
disgorEes & continuous
stream of lava that can hll
a larpe stadim mn less

han a day, Professor
"11I-.|-.r|1.-.l L sarcia
has devoted

|".'!'."~ CAIEET 10

the highest standards from hus

instrumetits, Dr. (rarca insists
that they be rugeed and reliable

It's little wonder that he has
hosen a Rolex Olyster

erpetual as '

his timepiece, 'w‘f
ROLEX




On Assignment

anpling from jagged cliffs
with Nepalese honoy
huniers or climbimg
throwgh torch-lit caves for bards
nests in Thaland, photographer
Eric Valli, at rght, ond wnitér
Lhanc Summers gel INEIr SIDnes
for Manosal GEoGRAPFHIC 10
hard-to-resach places. They doal
by living with the local people
(or months ot a time. With
their children, four-ycar-old »ari
afd two=-vear-old Camlle. the
couple travieled with villagers O
Nepal's northwestern reaches 1o
report on the salt traders of the
Himaloyva. Following caravans of
vk or sheep, the family trekked
woymie Oof the highest mouoniam
prasses in the world
Here sheopskin coals and cama
raderie warm Ernc and his foends
hetore the .:l'rl.: riiire Of & vk Gl

1% 2N I..u|'-.| Civalren Sherpa, ot

ien

left, servied ns assisiant ind miter-
preter, as he had for coverage ol
the honey humiers of Nepal for the
sovwember 198E G EoGRAa M and
a subsequent book, Dactor of tri
chtional medicine nnd headman ol
the village of Saldang. | undup
center. titored Enc.and Lhane m
the Tibetan way of life, which sur-
vivies in Nepal s Dalpo region

E.ric Lirst visited T.-'-'l:_'-:' in [9R1,
three yvears betore s chance en
conter with Dhané, an Australian
lvwver on holiday, on a rickety bus
n MNepa The two determined 1o
make & living out of their motual
e Ol adventure ] now e Yyoung
(rmly cally Kathmandu home. Sary
and Camille speak their tather's
French and mother’s English flugnt
[y, “but Nepah s probably thear furst
" savs Enc

Immersion in the culture is ke
1o Erc and Diané’s reporing

BT g Fu P

[thev invest veirys In Reitmg 10
kaioww their subjects, “We care
about these people.” Ericsays
“Whoerever we go, we Iy to leam
the language. Driane and 1 rend,
wie listen, we talk to the people
we eXplore, and that's how we
CofTie WP With story jdeas.” The
couple are now writimg & book,
their fifth, about the Himalavan
caravans and also plan a flm
Documenting Asia’s threatencd
traditional cultures has become
their mission. “1t's our duty o
record these ways of life before
they disappear.” says Enc
“When you go to new places, you
learn that others have & com
pletely different way of looking at
things. The Himalayva, for exam-
ple—we mmagined it to be ths
nuge barner. But the caravins
prove that the mountany have

alwavs been o passogowiy.”



Geoguide
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® In size Loke Supenor is more
hke #n ocean than a lake. If vou
paddied a Kayak along Superi

or s 1, /fikmile shoreline —mak-
ing 20 mules every dayv— it would
ke you roughly three months

-rl.J i B

T THE AETICLE

o g0 all the way around. Do
vou think it would be possible 1o
paddle across the lake? What
are some Ol the dangers a pad-
dler would face”

¢ Why does Superior have more
wilderness lelt around its shores
than any other Great Lake?

® [sle Rovale, an island wilder-
mess Of Torest and wetlands
the western hall of
Liake Supenor. has
no rodds and no cars
(map, page 77)
About 45 years ago
wirlves armved on
Isle Rovale, How do
viru think they got to
the wland — 15 miles
trom shore? Fora
¢lue see the photio
praph on pages 86-7.
e [n the 19th century
muny people came
1 the Lake Supenor

LE THE BOPHIOR WAT. OF LiFs

LS b0l TR e e | " §

T il

L NANATF GCEAEE FEOWA §

region from areas of Europe
mentioned on pages B and 91
What nutural resources atiract-
ed the immigrants? Today rela-
tively few people are moving
L0 the region despite its greal
beauty, Why!

* The name of the character
Winme-the-Pooh was mspired
oy a biack bear cub called Win-
nie, from White River, Ontario
CUnp map of Canada find the
town of White River, near the
castern shore of Lake Superior
[n which direction would vou
traved 1o go from While River to
the big city for which the cub
was named? That city 15 the cap-
ital of which province?
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' g far-ssghted decisions n the future
IOI I I lﬂ. l]l)s At Delta Arr Lines, we re commtted

verywhere Need o - s

¥ R geography. We've sponsored
Know The lerritory, oo
o ? Geoguide on the tacing page
[ he neighborhood where they hecause we know how important that
HTOW Up 15 the whole world 1o I]|-:_“_-;_' I‘l!'-_'.i_:'.l-" ViSO IS
learr: about the world bevond their day to over 300 cities in 3 countries
own — the global neighborhood - to sratind the world! we certainly kinaw

be ready to mitke far-reaching, the neighborhood
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tir teaching children about the

voungstérs. But pur children must also vnd with over 4,900 Hights every
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