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maonth in its three-dimensional glory
is the first hologram to be printed by a
major magnzine. Kissing cousin to photo-
graphs, holograms use film but no lens
and are exposed only to the light of a laser.

Striking as he is, our little eagle offers
mote than graphic novelty—he gives usa
peek into an onrushing technological
storm based on the marrnage of computer
sciencesand the laser beam. Like the qui-
et before an Asian monsoon storm, the
enrly sprinkling of concepts and products
that have reached us gives only a hint of
thie flood to come.

In this issue our team of writers, pho-
tographers, and artists brimgs us an up-
date on this exciting field—including an
explanation of how the cover was made
(page 172), and how the same technigques
will someday bring us three-dimensional
color television

Though the rest of the magazine lacks
the eagle’s high-tech look, its consistent
high-quality printing is just as dependent
on laser and electronic developments
Even the hologram's blue frame was de-
signed without pen touching paper, by a
machine normally used in designing and
drawing our wall maps utilizing lasers.

This column was written on & paper-
less tvpewriter—a four-pound portable
computer that transmitted these words
via my home telephone in seconds to an
electronic typesetting syvstem, which fit
them to this page. With a bit of help, it
will even correct my misspellings.

All the words and photographs for each
issue's articles are electronically scanned
and engraved onlo printing cvlinders
with an accuracy of one thousandth of an
inch. On press, 13,500 miles of six-
foot-wide paper flies over these cylinders
at 30 feet a second with near-perfect regis-
ter of the five to seven colors, thanks to
electronic controls, Without these tools
yvour GeEoGrAPHIC would cost at least
twice as much and not be as well done.
More important, the same technology
that made our cover a reality is already
being applied to evervthing from super-
markets to surgery to make passible a bet-
ter and longer life for all of us.

s & L lyirth

EOITOR

PERL‘HIHE— proudly an our cover this

“A Splendid Light”

NATIONAL
GEOGRAPHIC

March 1954

China’s Remote Peoples 283

Thev are the other Chinese—nomads, farmers,
monks, mountain tribesmen—almost 70 million
people in a nation exceeding o billion. Journalist
Wong How-Man travels 11,000 miles to visit
China's [ittle-known “naotional minorities,™
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335

Dazzling in its uses, the laser taps the awesame
peweer of light for technologies from medicine to
the muilitary. Allen A. Borgiho and Charles
O'Rear illuminate its bright promise.

The Wonder of Holography 364

Interacting streams of lgser light create three-
dimensional images that intrigue artists, foil
counterfeiters, and pinpoint industrial flaws.
Dr. H. lohn Caulfield reports, with photographs
by Charles (' Rear.
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Once a tough Hrtle cow town, Calgary is now the
fMlambovant oil capital of Canada. David Boyer
and photogropher Ottmor Bierwagen chronicle
itz rough-and-tumble ride on fortune’s wheel.
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From Africe to the Far East, this powerful but
vulnerable behemoth s rapidly disappearing.
Conservatiomist Esmond Bradley Mariin and
photographer Jim Brandenburg track the rhino
from its shrinking habitat to far-flung market-
places that spur {5 demise.
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Peoples of
Chmas Far

Provinces

\RTICLE AND PHOTOGRAPHS BY
WONG HOW-MAN

N THE END 1 never needed the louse
shampoo, though it was reassuring to have
it along. The dealer in Hong Kong had in-
sisted it was made especially for Asian lice,

and at the time it seemed a good investment.

Noone, in fact. knew much about the area |
planned to explore. The remote region of cen-
tral China is still largelv closed to foreigners.
Perhaps partly because of my Chinese ances-
try, the government had made an exception—
or 50 | thought. Now, in my hotel room in the
southern city of Kunming, 1 surveved the
mountain of food and equipment I had
brought along for mv expedition and won-
dered if I would get to use it after all.

[ had been in Kunming a week, waiting for
the jeep and two drivers I had been promised.
I had laid out my itinerary carefully, includ-
ing six provinces and two autonomous re-
rions, the homelands of ten ethnic minorities
in whom I was especially interested. If the ex-
pedition should fall through now at the last
minute, it would mean the end of many vears’
study and preparation.

Priceless hetrlooms of

gtlver, haatih, and reedleowors

adorn g woman of the Ge
people (facing page), claszed
as a subgroup of the Mo
fabowe), who also treasure
stlver jewelry

The author, ¢ Hong
Kong-borm journalist, tockled
formidable terrain as he
govgit owt some of Chino's
st tsolofeed and Teasd
krown minorities




sheer drops test the nerves of lumber-truch drovers in the Min Shan range between

stchuan and Gansu Provinces. The mountoins were the final hurdle for the Red Army in
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I am what is known as an overseas Chi-

nese—one of Chinese origin who lives
outside the mainland borders. 1 was born
and raised in Hong Kong, graduated with a
degree in journalism from the University of
Wisconsin at River Falls, and make my
home today in Los Angeles.

During the 1970s T lived with my parents
in Hong Kong and worked asa journalist. In
1974 1 had my first opportunity to visit Chi-
na with & group of other overseas Chinese
journalists. At that time the People’s Repub-
lie was still in the grip of the Cultural Revo-
lution, and our movements were strictly
limited. Later, when the Cultural Revolu-
tion hard passed, I made a number of trips to
more widely traveled areas of the country.

I was aware that the Chineése authorities
alwavs saw what I published, but they con-
tinued to allow me into the countryv. From
that | learned a valuable lesson: The govern-
ment of the People's Republic of China will
tolerate honest criticism, but not what it re-
gards as prejudice.

In 1982 [ determined to pursue my prima-
rv interest, the study of nationnl minorities
within China. The trip would be a difficult
one, by four-wheel-drive viehicle over rough
terrnin, but the government gave me per-
mizsion. Now in Kunming, I begin to won-
der about that permission—had 1t been
canceled, postponed, or just what?

A knock on the hotel-room doorinterrupt-
ed my thoughts. | opened it and found two
voung Chinese who smiled politely.

“Wong Laoshi [Teacher Wongl,” one ad-
dressed me in respectiul tones, Ywe are vour
two drivers, Zhang Changjiu and Luo Wen-
gui. The jeep is outside the hotel with spare
gasoline cans. W hat are vour wishes?"

My wishes were that we load up and get
started, Within an hour we were packed and
on the road in our Chinese-built jeep. The
date was June 10, 1952, and a long journey
lay ahead of us. In all we were to drive some
15,000 kilometers (11,000 miles) through
Yunnan, Sichuan, Xizang (Tibet), Qingha,
Gansu, Guizhou, Hunan, and Guangxi, We
would visit more than the ten ethnic minor-
ities onginally counted on and | would expe-
rience some of the rarest moments of my life.

Of China’s population of more than one
billion, 93 percent is Han Chinese. The Han

o l:»: THE PEOPLE'S REPUBLIC of China
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emerged as the rulers of China's fledeling
empire by establishing o dynasty of that
name in the third century B, C. along the Yel-
low Rivér. Thourh invaded by the Mongols
and ruled bHv their khans between A.D. 1260
and 1368, the Han Empire gradually ex-
panded. Neighboring peoples, the forerun-
ners of today's “national minonties,” wWere
peacefully assimilated, were conguered, or
withdrew to remote areas to retaim their in-
depentdence

HEN the Communmst Chinese

came to power in 1949, they prom-

ised the national minorities a mea-

sure of nutonomy and Essistance In

maintaining their languages aned cuitural

iclentities

Todoy China's 33

tal some 67 million people. The purpose of

my trip was o 2ee how some of these minor-
ities had fared over the past three decades

11 onal minorties to-

hiow they Dive, how :hrj. are treated, and
what the future holds for themn

We began with the people known as Yi,
somie of whom hive in the Daliang Shan, or
‘rreal cool mountam” region, three dayvs
journey north of Kunming. Here in 1908
John Weston Brooke, a former British cav-
alry officer and a fellow of the Roval Lreo-

W 1'|'|'_"_i_l-_..1| TR ||"-__'l. WwWis i-.||||_'|i. ]I:l. |1'.r.' IIII.'.':I.

inhabitants, These people numbeér about
750,000 and belong to the larger group of

five mulhion Y1 scattered over 3 wider grea

Brooke's remains were rancomle
with the help of native intermediaries—
others of his expedition dared not trv to pen
etrate the Y 1's mountain fastness. Even dur-
ing the earlv vears of the People’s Republic,
anvone entering these regions did so at hs
peril, though the Yinow admit outsiders

At Miumuba, 1n the heart of the Daliang
Shan area, | came across 4 man in his mid-
(s named Halakuka, returning home from
the Sunday market. Halakukainvited me io
visit hiz house, a rare opportunity I quickly
accepled. After hiking for half an hour
thraugh some cultivated fields of corn and
potatoes, we arrived at HMalakuka's home
among the hilis

squatting outside the thatch-roofed
house, we began to chat. Until as recently as
the liute 1830s, L learned, the Y 1 maintained a
rigirl hierarchical slave society, The societs
W four distimot levels, At the
IO were the Nuo-nuo—sometimes called
Black Bones—who were the nobles, Next
came Lthe Qunuo, or commoners, and next
the Aja. or so-cialled tributary slaves, who
lived outside the nohles’ I'uuh'ﬂhnjrl . Final-
v, at the bottom, were the Yax:, or house
slaves, who were forced to hve '-".'if.h thear
nohle masters

“1 was lucky,” Halakuka explained. "1
wae a tributary slave and could live sepa-
rately. My bigmest aspiration was not o

“||;:"|

Four for the road pitch
cgmp af 3250 méterns. | |'-'i' H 7
feat] in sou ri'*-:m Tibetr the
guthor, second from ieft; o
his right |1Fu!-l'-=’|1i'l?'| hen
Yuenkad: and to his left, his
govErnment-aisteried
drivers, Zhang Changpou and
Lo Wengtl “hey hod to
be mechanics as well,” soys
Worng, "becatise breafidowns
of our Chingse four-wheet
drive feep started the first
day cut of Kunming, We
carried spare parts that even
II"-.I].|I|I.|:| a clutch—which we
pvpmitin v needed

Natiovral Greopraphic, March 1984




be free—that was oul of the gquestion—
but to own a few slaves of my own. Such
were the wishes of most people in my cluss,”

In 1955 the first ganbu, or Communist
¢cadres from Beijing, appeared in the Da-
liang Shan. “In the beginming,” Halakuka
said, "evervone was skeptical and refused to
believe the ganbu's promises to end slavery.
But then a few who dared to run away from
their masters were protected by the ganbu
and allowed to start new lives. Word got
arpund, and eventually we all became free.”

The development brought Halakuka not
only freedom but also new responsibility,
Today at 65 he iz in charge of his communi-
Iv's grain storage bins,

OM the Daliang Shan, we made our
Fawny north to Chengdu, the provincial
capital of Sichuan. The city lav under a
canopy of hot, humid air and was surround-
ed by a golden fringe of rice fields, Every-
where the markets were crowded with
people and produce, the latter raised in local
farmers” private plots during spare time out-
side their required work for their com-
munes. Such open-air free markets give
farmers additional income beyvond their
shure of proceeds from their communes, Un-
der the more relaxed economic policy for the
countryside, rural Chinese are iInmany ways
hetter off than their city counterparts,

Some 200 kilometers southwest of
Chengdu lies Rangding, whose name in the
old davs was Ta-tsien-lu—literally "arrow-
tempering furnace.” The term s populariy
believed to have originated in the third cen-
turv A.b., when the celebrated military
strategist Zhuge Liang of the Eastern Han
Drwnasty ordered that his army's iron arrow-
heads be forged here.

In the past, Kangding was considered the
gateway from China into Tibet, Most trade
between the Han Chinese and the Tibetans
was transacted here. The Chinese mer-
chants bought silver, herbs, musk, or furs
from Tibetan traders, who purchased tea
and small items such as needles and pins.

Standing 4,115 meters (13,500 feet) above
sea level, Kangding is ringed by snow-clad
mountains in a valley where the Zheduo
River thunders through, As one of many
methods of disposing of the dead, townspeo-
ple often dump corpses 1o the Zheduo.

FPeoples of China’s Far Provinces

Thisis called “water burial."” Another meth-
od is known as “skv burial.” This involves
cutting up the body and feeding the pieces to
the vultures. Tibetans believe that as the
vultures finish feeding and take flight, they
carry the spirit of the deceased heavenwiard,

Cremation, or “fire burial, " is restricted to
the wealthy. Simple interment, or “earth
burial,” is favored by Han Chinese and Ti-
hetans who have assimilated Chinese cul-
ture, Finally, there is the technique of
embalming and mummifving the body, a
practice reserved for Buddhist smints.

At Kangding 1 heard the first of many
explanations of why Tibetans refrain from
eating fish, When bodies are dumped into
ravers, thev are uspally eaten by fish. The
fish are thus contaminated and unfit to eat.
Later, on the northern Tibetan Plateau, 1
heard another explanation: Fish live in wa-
ter and do not compete with people, 50 one
should not kill them. Still another version in
Oinghal holds that the taboois a merciful act
of Lamaism toward fish, which carry so
many eggs inside their bodies. The most bi-
zarre explanation of all came from southern
Gansu, where I was told that since a fish has
no tongue, it cannot gossip, Because Tibet-
ans consider gossiping a cardinal sin, they
thus reward the fish for its virtue.

INCE ] was about to £nter an area in-
habited by Tibetan nomaids, the man-
ager of my hotel in Kangding gavemea

short course in Tibetan etiquette.

“The nomads,” he began, “are most hos-
pitable. They will offer any passerby food
and drink. Refusal implies that the offering
is not good enough. S0 when you are given
food, whether it is palatable or not, make
sure vou eat a full portion.

“Tibetan gestures are different from
ours,” the manager continued. “When ad-
dressing vou for the first time, a Tibetan
mav stick out his tongue at vou and show his
open palms at waist level. This 12 an ancient
and very courteous form of Tibetan greet-
ing; The outstretched hands show that no
weapon is hidden, and thus no harm 15 in-
tended. The display of the tongue dates back
to in old superstition that one who poisons
others has a black tongue. ™

Driving northwest from Kangding,
we climbed steeply among breathtaking
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snow-clad mountains that seemed to contin-
ue forever. Laboring in low gear, the jeep
crawled ever higher through a series of
switchbacks and hairpin turns. We et out
amid pines and birches, which gradually
gave way to junipers and rhododendrons.
Bevond 4,000 meters (13,000 feet) above s¢a
level the trees ended and there were only low
chrubs. grasses, and a profusion of blue and
vellow poppies. The latter were to become
our instant altimeter;: Whenever we were
climbing and came upon the popples, we
knew we had reached the 4, 000-meter level.

EAR THE TOWXN of Luhuo we

staverd for two days with five Tibet-

an vak herders from a local com-
mune. Among the five was a 23-vear-old
named Bobolanga, who always wore a
smile. Bobolanga bad spent three vears in
the Chinese People's Liberation Army and
spoke Putonghua, or Mandarin Chinese,
which is understood by many Han and mi-
nority groups alike.

I spent long hours with Bobolanga and his
companions, drinking tea in their tent. Tea
isindispenzable to Tibetans. They are soad-
dicted to it that both the Chinese and British
once thought that by controlling the tea
trade in Tibet they could subdue the Tibet-
ans. Thev were wrong, but tea is nonethe-
les< an integral part of Tibetan life

Entering a Tibetan tent puts one’s senses
to a most severe test, Smoke from the fur-
nace fueled by vak dung saturates the entire
living space and brings tears to unséasoned
eves. Yak butter, with its pungent odor, 15
sliced and then mixed with salt and boiling
tea in a wooden cylinder. The mixture is
poured into wooden bowls and offered to the
visitor, servingafter serving

Besides consuming buttered tea and
spending long hours talking, my new iriends
and I developed a keen mutual interest i
one another’s objects of daily uze. Much to
the Tibetans' astonishment, our tents went
up within minutes, while theirs took a good
half day to pitch. Bobolanga showed great
curiosity in my mountain stove, which
hurned a variety of fuels from gasoline and
diesel to kerosene or oil, Accustomed to the
vak-hide bellows he used to fan his fire, he
alwavs wondered where 1 hid my bellows

In the evening our Tibetan friends

Peoples of China's Far Pravinces

rounded up their 200 vaksund drove them to
camp with much hissing and occasional rock
throwing. The calves were separated from
their mothers, and Bobolanga and his ¢ol-
leagues began milking the cows. Streams of
rich, vellowish fluid spurted into wooden
huckets, with vak hairs mixed in as unin-
tentiopal ingredients. Bobolanga and his
friends milked the cows so enthusiastically
that T was afraid little would be left for the
calves. Bobolanga put my mind at ease.
“There are four teats to each cow,” he sand.
"“We milk only three
and leave the fourth {or
the calves. They never
complain.”

FTER two davs we

left the nomads

and headed

west toward Lhasa.

The usual run between
Chengdu and the Ti-
betan capital takes a
fortnight for a truck
driver. Chinese Army
outposts offering heat-
ed rooms and hot sup-
pers are stationed at
T0-kilometer intervals,
and we took full advan-

. Planting on a slant,
tage of the service. modern Vi farmers
At Maniganggo the (fucing page) in
road divides. The Sichuen have
naorthern route leads to  abandoned slash-

Qinghai Province and
the other to eastern Ti-
bet. By the time we
made it up the pass,

ard-burn methods—
along with slavery.

Unmarried girls still
favor a headdress of
rolled fabric (above).

4,600-meter-high Cho
La, our jeep had over-
heated four times, and each time we had to
stop and pour in glacial water from streams
along the road. Duringone of these refillings
of the radiator, the boiling water spouted
out and some drops hit my face. Instead of
being scalded, 1 found the water tempera-
ture to be surprisingly low, 1 recalled then
that at such great height water boils at a
much lower temperature, From then on,
whenever we heard the radiator hzzing, we
took our time refilling it.

Two weeks after leaving Chengdu,
Zhang and Luo and I arrived in Lhasa. For
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centuries this was the legendary goal of
Western explorers. lt1s only within the past
few vears that the citv has become accessible
1o Western tourists, ™ Even at that, the price
15 high: Western visitors to this sacred city
are automatically booked into the: best
suesthouse, whichis located on the outskirts
of Lhasa and costs 260 yuan (5145 U, 5. ) per
persaon per dav, The mext best—Number
Une Hostel in the heart of town—costs just
three vuan, or £1.530, a day. My drivers,
Lhangand Luo, and I opted forthe less luxu-
rious accommodations.

At Number One Hostel tickets for meals
and showers are sold daily at fixed hours
The showers, boasting solar heating, were
set in another building, painted a romantic
pink—unusual indeed for China.

For four davs | tried in vain to take a
shower within the prescribed two hours of

(retting there, or not: Truchs bog down
irn o horrendows guagmiire on a detour

from o strefch of road bemg paved
betweesn Lhosa, Tibet's capitol, and
Crolmud in Qinghar Province (right)
Here af some 4,500 meters (15,0000 feet),
permafrost blocks dralnage, The author
wias todd of 1,800 mired venicles in this
gea of muod and another pearby
“Ambition as high os the elouds,”
recds the banrer of Sht Zhao-ming,
25, oo bifee trip to all 26 matnlond
capitals within a year, hat young
peaple have ime and approval for such
adventures (s a sign of a changing China

204

the afternoon. Each time, however, 1 was
told that the water was not hot enough. That
seermned odd since, as it happens, Lhasa is
knownas “sun city,” because the sun shines
there 3,000 hours & vear—an average of
more than eight hours & dayv. The last day |
was in Lhasa [ finally succeeded in corner-
ing the manager as he walked into the bath-
house. [t was the appointéd time forshowers
and 1 refused to be dented. Towel and soap
in hand, I strode into the building behind the
manazer and found manv of the hotel staff
spaking in tubs or letsurely taking showers
The water was deliciously hot.

Every day 1 spent hours walking the
streets of Lhasa, watching the Tibetans hiv.
ing under the shadow of the fortress-like
palace known as the Potala. In the evening

*See “In Long-Forbidden Tibet,"” by Fred Ward, m
the Felirusiry 1980 NATIONAL GEGGRAPHIC




hundreds upen hundreds of Tibetans
walked around the great Jokhang Temple
In & clockwise direction, spinning praver
wheels or humming the sacred words, “Chn
Mani Padme Hum—Hail to the Jewe
the Lotus

Historically the people of $Libet enjoyed

nal only cultural and religious [reedom but

political autonomy as well, Following the
caolla
mainland in 1949, the Communists moved
into Tibet and reasserted China's age-old
claim to the territory. Representatives of the
Uilasy Lama,

peaple of Tibet, signed an agreement with

:
rnvernment bul allowing Beijing jurisdic-

e of Natwonalist Chinese poweron the

leader of the

| S=vear-olt

the Communiet Chinese P widing for se

|'||i!! |.IIZ'I."i'_:I |r-‘.'.|ir-

tion over all military
W hatever the merits of the agreement,
failed to =olve China’s and Tibet's ancient

differences. The Dalal Lama himself fled
Tibet 1n 1959 and has never returnegd to
his homeland

ROM LHASA, Zhang and Luo and ]
nlanned to drive north to Colmud in the
province aof (Anghai, a trp of
200 kilometers (7530 miles) that normally
Lakes A Hul hatl
renched unpaved sections of the highway,

traffic to a halt and

~LHTIE
|
FAINS

1§ L'Ll". 1|_||rl'l._l|:'|.-|.|

bringing commercigl
miring hundreds of trucks inoceansof mud.
since our jeep had four-wheel drive and was
relatively light, we decicled to take a chance.
We were |'-:||-'.:'. indeed, Thr 1IJ._:_E'_"I'I:'. the
entire trip we were stuck only four times
Un July 6, near Nam Co, Zhang came
down with mountain sickness, a malady
whose symploms are severe headache, diz

ziness, and
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Joining together under

wide-open sky, a Kazak bris
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naused, Lun took over the wheel, and we
rushed Zhang to the nearest hospital, at the
town of MNagou, 100 kilometers awiy

There we learned from a Tibetan doctor
that mountain sickness, caused by insuffi-
clent oxvgen. 18 common among drvers
along the Lhasa-(rolmud road. When their
trucks are stuck at such high elevation, the
driversstrain themselves in freeing the vehi-
cles, at the same time suffering from hostile
weather. That can aggravate mountain
sickness or cause pneumonia, or both. Un-
fortunately Zhang had contracted both ail-
ments, and the doctor was not hopelful

UT MIRACULOUSLY Zhang bepan
to recover, and within dayvs he was
well enough to travel. Zhang's fellow

patients at the hospital wondered to just
which god he prayved!
CUn the road once more we continued

north, climbing higher and higher until we
arrived at Tangrula Pass—at 5,300 meters
(17,388 feet) the highest point we were 1o
reach during our expedition. Nearby, amid
these spectacular mountains, lies the source
of the Yangtze, which flows 6,380 kilome
ters (3,960 miles) to the sea, third longest riv-
or in the world. From here we had 600
kilometersto go before we reached Golmud,
only 3,200 meters above sea level. Slowly,
then, we descended from the roof of the
world to what were merely Lthe caves.

ver the nextday or lwo we saw many an-
telopes, a few wolves, and a lot of emptiness.
There were practically no settlements along
this streteh of road save occasional highway
mamntenance and military stations.

In our eagerness to reach Golmud, we
stupidly continued driving after dark one
night. went off the road, and got stuck in
an ocean of mud, We were forced to give up

Eager traditionalists, members of the 160,000 I'u minority perform an imprompiu
dance in Qinghal Former nomads related o the Mongaols, the Tu won partiol autonomny
s frontier guards for imperial Ching. They hove jettisoned some customs, such ak girls'
lesing their chance for traditional marriage (f not betrothed by age IS5

Al
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and <leep in the vehicle without supper.

Next morning I walked to the nearest
road construction station, four kilometers
away. There the supervisor dispatched a
huge tractor that easily towed us out.

During my ride on the tractor I talked
with the driver, a soldier in the People's Lib-
eration Army, which is improving and pav-
ing the road. “Outsiders spend one winter
here,” he told me, “and they find even that
too much to bear. But we on the road crew
spend twe winters each vear.” 1 looked puz-
led and he explained

“During winter months all road construc-
tion stops, and we descend to Golmud. Even
at that elevation, the winter is brutal. Then
during summer we come back up here.
Working out in the open at nearly 5,000
melers, we are exposed to a second, equally
severe ‘winter.’ "

N JULY 12 we drove our mud-
O stained jeep at last into Golmud,
Qinghai Province's zecond largest
city, after Xining, the capital. Here, on the
southernedege of the Qaidam Basin, standsa
modern oasis and a transportation center
commanding traffic into Tibet from the
north. The railroad from China proper ends
here, but one day 1t may be extended to Lha-
sa. Looking at the string of military and ci-
vilian truck convovs being readied for the
strenuous journey south toward Lhasa, I re-
flected that Golmud owes its very existénce
to Tibet. The south side of the citv seems one
vast motor pool. Gasoline tanker trucks
form their own convovs, for approximately
one oul of every seven trucks on this road
carnes fuel for the other six.

From Golmud we drove east through the
Qaidam Basin toward Xining. After the
snows of high Tibet, the desert was a wel-
come change,

On the way to Xining we stopped briefly
at Qinghai Hu, the largest lake in China:
In the middle of the lake lies a tiny island
once occupied by a Tibstan monastery.
Songs of the children of Xining used to re-
count how in winter the lamas walked
across the frozen surface of the lake to town
to sell their handmade goods and buy daily
necessities.

Aszspring approached, the lamas sighed in
erief as the city merchants, who were mostly
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Muslims, raized the priceson their merchan-
dizse, Thev knew that the lamas, who were

too frugal to purchase boats, had to stock up

for summer and rush back to their island be-
fore the ice thawed.

Although Muslim peoples migrated cen-
turies ago from Central Asia to Tibet, reli-
gious differences between them and the
Buddhist Tibetans sometimes led to dis-
trust, No area was forbidden to Mushms in
Tibet, but none of them would ever entér a
lamasery, By the same token, no Tibetan
would enter a mosque, for Tibetans believed
that the Muslims deliberately buried Tibet-
an holy books under the thresholds of their
mosgues so that visiting Tibetans would in-
advertently sin by treading there,

Pausing briefly in Xining, we continued
toward Huzhu, 45 kilometers northeast.
Here stands the seat of government of an
¢thnic minority known as the Tu.

A local government jeep wis waiting for
us on the road between Xining and Huzhu, 1
was invited to ride in the official vehicle
while Luo followed in our jeep. Afterashort
drive we reached the village of Dazhang. As
we neared the outskirts, 1 could see that the
entire village had turned out. People in
bright costumes lined both sides of the road,
swarming around us as the jeep stopped. As
I stepped down, [ was offered “wine”™—a
barlevliquor—by two village elders and was
obliged to drink three glassfuls in succes-
sion. As it turned out, this feat was to be re-
peated many times before the day was over.

Atnoon we were invited to a private home
for lunch and were seated on a bed beside a
low central table. To the accompaniment of
many songs we were served several dishes,
including & ceremondial one, a wooden bowl
of tsamba, or parched barley, on top of
which was a pat of butter sculptured in a
three-legged symbol representing earth,
sun, and moon. This was a reminder to the
Tu that they had once led the life of nomads,
roaming the earth under the sun and moon
and eating tsamba,

From a Tu official, Li Yandai, I learned
that there are only 160,000 Tuin all China—
47,000 of them in the Dazhang area, 1 won-
dered if one reason for the small population
figure might have been the Tu practice of
daitianton. Under this custom, if a girl was
not betrothed by the age of 15, her parents
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would “marry her to heaven, ' declaring her
no longer eligithle for traditional marnage
Hut I discovered that these “heaven-bound™
dauehters often ratsed families outside mar-
riage. apparently wiath social approval

I was much moved by the charm and hos-
pitality of the Tu people. As ook my leave,
I was careful to ohserve their custom of of-
fering three servings of wine o my gracious
hosts, Thourh it was their own wine 1 was
affering. thev scemed nonetheless apprecin
tive. Men. women, and children all gath-
erid to see us off, Asour jeep left the village,
a tarewell song followed us down the road

OME 600 KILOMETERS 'bevond
Dazhant on our route stood the mapes-
tic lamasery of Labrang in southern

Gansu Province (page 307). Operated both
as a religious center and as an institute of
higher learning, Labrang boassted an aver-
age of 3,000 facalty and students from the
monastery's founding in 1709 until the com-
ing of Communism in 1949

Labrang has six colleges—ithe College of
Esoteric or Metaphysical Teaching of Bud-
dhism, the Lower and Higher Colleges of
Theology, the College of the Wheel of Time,
the College of Medicine, and the College of
Astronomy. The College of Esoteric Teach-
ing, largest of the six, once enrolled 2,500

monks. Completion of all its courses can eas-
ilv take as long as 15 years. The college con-
fers the Tibetan equivalents of bachelor’s,
master's, and doctoral degrees

The intertors of Labrangs major temples
were both luxurious and well preserved,
contradicting repoerts that evervthing had
been destroved durning the Cultural Revolu-
tion. I was fascinated by the lamasery’s two
master kitchens, where meals for more than
1 000 monks were once turned out. Five -
eantic woks, each measuring some three me-
lers across, were bult into each of these
kitchens— or rather, the kitchens were buill
around the woks

Wooden buckets for serving the monks
were neatly lined on shelf after shelf along
the walls, It was said that in the past these
buckets served a second, more formidable
nurpose: Every student monk who failed his
tests in recitation was forced to wear such a
hucket filled with water around his neck,
and to wear it until he could récite properly.
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Since the government relaxed its restric-
tons on relimous practices following the
Cultural Revolution, there has been a stam-
pede of Tibetans to the eelibate life at La.
brang, Though thiz should contribute to
China's population-control program, the
government has limited enrollment at La-
brang to i more than 500 monks

During our expedition 1 wanted to vis
it & few of the sites through which the

Mirrors of past and future roflect

from sonthern Cransie A tiled solor
reflector focuses Hhe sun's mays ona
teapot (facing page) ot a wheal-growing
commune of the Hui, a Muslim

mitnority, The innovation boils water in

20 rminyes and burmns ne precious wood
in the bargoain. A timeless street scene in
Kangle finds a curhside dentist with a
foot-powerad drill advertising painfess
tooth remowval under a canopy propped
by a1 tree frunhi
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Communist Red Armyv had passed on its his disposed ol the bodies when they wiere
toric, 10,000-kilometer Long Marchin 1934 brought to him. Perhaps too {lippantly, 1
and 1935, From Labrang, theretore, Lhang asked how business was

and Luo and I drove south toward the This 15 not a ‘business’ hut a chartable

mountain range Known as the Min Shan, thi work, " the lama corrected me. "W hen some-

st gredt obstacle facing the Red Army be-  one passes awdy and s fgmily wishes the

foreit reached Yan'an, its refuge in northern bodvy disposed of in this menitorious fashion.
=haanxi Province [ am here to be of =ervice.”

[ asked if the government or anvone else

1T HELUQ), an the way to the dMin intertered with his charitable work
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hurial site where bodies of the dea “hut not with the rovernment. For a while

are ceremontously sliced up and fed to the the sultures would not cooperite—they

vultures. I was welcomed bv a lone lama WEereg il'l'-§'|' nowherainsight.” Heshook his

n his 60s who lived in a small chapel and  head. “Some lamas know how to call the

“Look at the mushrooming roads and bridges,” mourns Luo Tungui, one of the lost

of the Muslim butlders of inflatable sheepskin rafts on the Yellow River ar Lanzhm
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vultures, but unhappily I do not. So I hired
an assistanl who knows the trick. His calls
are alwavs answered, and now we have suc-
cessful burials once more.”

As we approached the Min Shan range on
the northern border of Sichuan Province, 1
was struck by the way Tibetans there ciarry
their personal weapans—rifles, pistols,
swords, and knives—wherever they go. By
contrast, the Han people walk about un-
armed. I was told that the Tibetans living
farther south had been largelv disarmed by
the government as a result of unrest there in
the late 1950s. Tibetans living to the north,
having caused the government no head-
aches, are allowed to retain their weapons,
which they do with great pride.

EEP INSIDE THE MIN SHAN,
home of the giant panda, we visited

a little-known tribe sometimes re-
ferred to by outsiders as the White Horse
Tibetans{page 289). The name derives from
the White Horse Vallev, one of the areas
they inhabit.

The tribe calls itself the Di people—a
name that appears in ancient Chinese histor-
ies, Yet all written records of the Ii end
around the vear A.p. 420, more than 13
centuries ago,

Though the Di have no written language,
they enjoy a colorful oral history. Chen
Yuanguang, a Chinese authority on the Di,
tald me a delightful legend purporting to
explain the people’s habitual singing.

In ancient times, runs the legend, heaven
bestowed on humans an abundance of rice
covering the entire earth like snow. But a
wioman accidentally stepped on some grains
of rice, therehy offending God. God sent the
ox to earth to announce His punishment for
mankind: Each person was to comb his or
her hair three times a day and eat but one
meal a day.

By mistake the ox ordered combing of the
hair once a day and eating of three meals a
day, God was much angered and banished
the ox to earth to toil and repent. The ox
begged for mercy. First, he claimed he
would be ill-treated on earth. God therefore
gave the ox hornsto defend himself. Second,
the ox worried about insect bites, (zod gave
him a tail to drive the insects away. Third,
the ox was afraid of being punished if he was
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tooversieep. 50 God asked the people to sing
to the ox to keep himawake, To this day, the
Di always sing whenever they plow the
fields with their oxen.

traveled south, following the river

called Min Jiang. Along the way every
0x we came across seemed somehow a bit
special,

On its upper reaches the Min Jiang is
spanned by suspension bridges, cantilever
bridges, and brideges consisting of nothing
more than a pair of slender steel cables, At
ene point we stopped to admire the skill ofa
man crossing the nver by means of such a
“bridge.” He was shuttling goods back and
forth between the two banks, oblivious of
the foaming torrent below. After much
coaxing by some of the local residents, 1
agreed to cross over the Min Jiang hanging
on to this master acrobat.

There was a cable for each direction, and
each was slanted down so that gravity did
most of the work. Starting from the high ¢nd
of our cable, we pushed off with me clutch-
ing my companion as we sat on a rope sling
suspended from a trolley running along the
top of the cable. As we slid downward, the
cable gave off an eerie whistling sound.

Near the far bank our forward momen-
tum ceased, and we were suspended in mid-
air at a dip in the cable caused by our own
weight. Relinquishing the pulley handle,
myv partner grasped the cable and pulled us
hand over hand up the last few meters to the
hank. As my feet touched the earth, I wiped
my sweating forehead. Had there been any
other way to make the return crossing, 1
would gladly have accepted it.

Qur next stop was the homeland of a small
cthnic minority of some 100,000 people
known as the Qiang, who live north of
Chenpgdu in Sichuan Province. The villages
of the Qiang resemble fortifications, with
slender watchtowers that rise as high as 13
stories, or roughly 30 meters, From a dis-
tance the towers look like factory smoke-
stacks, They are usually located at the most
strategic places, on cliffs or precipices with
the farthest view. The abundance of these
towers, which today are used mostly for
grain storage, attests toa darker period in
Qiang history.

FRD}‘[ WHITE HORSE VALLEY we
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LUNG my research I had read that “What about vour husband.” T askeed.

VEMY CACLY MITIAEe WAS Once proy- ‘how old is he "
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and the wheat flowers are blooming n
the field; myv husband is still an infant

drinking milk. How long will 1t be belore
he grows up? The leaves shall fall and the
Howers wile™

The lady invited Zhang and Luo and me
to her house for lunch, Among other things,
she served us tortilla-like brerd, a staple
among the Qiang, called sanchuisanda. The
term literally means “three blows, three
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hits."” The bread 1s made of wheat flour and
15 baked in hot ashes, at the side of a hire, Al-
ter 20 minutes out comes a delicious loaf
But since the loaf is covered with ashes, one
needs to blow onittwo or three imes and pat
it as well. Hence the unusual name.

We hod been on the rogd nearly three
months when we crossed the Yangize River
for the last time and approached Yunnan
Province, where our expedition had started




soon we saw our first truck with Yunnan li-
cense plates, and Zhang hrought our jeep to
asudden halt. He and Luo rushed overto the
truck driver to ask for the latest news from
home. On August 31—82 dayvs and some
13,000 kilometers {8,000 miles) after we had
left Kunming—we entered the city once
more. Zhange and Luo were home, and § too
necded a break, to see my family and to plan
the rest of my travels in remote areas of Chi-
na. Un the first of Sséptember 1 said good-bve
to Zhang and Luo, then flew to Hong Kong
for a few days {o see my parents and contin-
ued to my home in Los Angeles

HE FOLLOWING MARCH ] was

back in Runming, making arrange-

ments for the final leg of my journey
Having visited five provinces on the previ-
ous trip, 1 had three more | wanted to see
Guizhou, Hunan, and Guangxi. For {amily
reasons Luo could not join us, so 1 set oul
with Zhang and & new member ol the expe-
dition, Jin Xuezhong, whose family name
means “gold.”

Guizhou Province is noted for being one
of the poorest regions 1n China. Mention
Guizhou to almost any Chinese, and he will
inevitably quote the ancient description of
the province: “There are not three days of
clear <kv, the land has not three 11 |17 kilo
meters| of flat area, and the people have not
three taels of silver.™

The description 1s unkind, though accu-
rate 1n one respect: Gruizhou 1s an up-and-
down land. The endless mountains and
ciinyons that divide the province hiave
doubtless contributed to its human makeup
of distinctive ethnic groups, Of these the
people Known as Mino have become almost
symbolic of Guizhou Province.

There are an estimated 5,000,000 Miao in
China, more than half of them in Goirhou.
[he Miao. in fact, extend far bevond Chi-
na's borders, into Laos, Vietnam, and Thai-
land, where they were dnven centuries ago
by the Han Chinese. Inthese areas theyv reter
to themselves as Hmong, though they are all
related to the Miao of China. Some anthro-
nologizts claim there are close to 3 hundred
distinctive subgroups of Miao m China
alone, each speaking a slightly different dia-
lect and maintuning its own traditions and
Customs
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Spirited gunfire and blowing of conch
horns résound in a fovous Tibetan ritual
called Planting of the Arrow, performed
each summer to invoke protection of the
mouwntain god At down each family

brings a long decorated staff, its "arrow.”

The staffs ore sanctified (above right)
with smoke from a fire buming offerings
of yak butter and tsamib, or parched
barley. On signad, men tmplant the stoffs
inside o corral (above), to remoin until
the following year.

The author spent two frontic

predawn hotirs looking for the site.
He found tt “at the ¢nd of a road as
rough as a riverbed and as wide as a

wheelharrow, "

The Miao can be divided into five main
groups: the Black, Red, White, Blue, and
Flowery Miao—all designations based on
traditional costume

T ANLONG., in southwestern Guiz-
hou, Zhangand Jinand I put up ata
hostel. Early next morning loud-
speakers along the streets blared the martial
tones of the revolutionary march " The East
Is Red. " In the davs of the Cultural Revolu-
tion this was the standard overture and fina-
le to each workday throughout China. The
custom ended for the most part in the late
19705, save 1n remote areas of the nation
where change comes slowly, if at all
In other ways, too, Guizhou lags behind

Narional Geographic, March 1954




the restof China. When we stopped atalocal
gac station, we saw o tank trock draming
gasoline into a laree metal tub. weighed be-
fore and after filling to determime how much
gas had been delivered. Each tubful was
then piped into the main container above
ground. The process wis repeated many
times aver before the truck was emplied

Thougrh the city of Anlong iz made ap
largely of Han Chinede, the surrounding
countrvsite is inhabited mainly by Black, or
Hei, Miao. Among these, one subgroup calls
itself Mpeo, a term meaning “embroidery,’
probably a reference to the elaborate needle-
work these people create

The Mpeo 1 saw were all guite well
dressed. The men had more or less adopted
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standard Han Chinese dress, with the loose-
fitting Mao jacket and trousers to match.
The women's costumes were predonanantly
hlack, with purple, brown, and blue em-
broiderv—hence the name Black Miao.

I stopped to talk to one Mpeo lady who
wins walking with her teenage daughier.
The daughter wore a number of heavy, fine-
v engraved silver bands around bher neck.

“Where does all the silver come from?” 1
asked the mother, uncertain whether she
could understand myv dialect. But she re-
plied in excellent Putonghua, ™ 1 he neck-
laces were handed down in the [amaby.
When my daughter marnes, she will take
them with her, and inturn she will pass them
down to her own daughters.”
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I remarked that oné did not expect (o see
<0 much jewelry in a poor province like
Guizhou, and the mother seemed surprised

"“We do not think of such things as
wenlth,” she said, “for we would never con-
sider selling them. We Miao would rather
starve than part with such possessions.™

| asked if new jewelry wasever made; and
the ledy replied: “A little. If you can prove
vou are a member of & minority group, you
can buyv i small amount of precipus melal
such as silver from the government or 18
viein |30 U, 5. ] per tael, With that we occa-
sionally make new jewelry.”

FTEN IN OURTRAVELS through
CGGuizhou we would ask how far 1t
wits to a particular point or to the

next village. People would reply in terms of
money, such as sankuaiyrmao, which means
three yuan and ten fen—roughly 51,55, We
finally realized that the figures referred to
the bus fare to such places. At China’s
bus rites, three vuan can repre<ent half a
day’ s journey,

In eastern Guizhoa lies the town of
Chonganjiang, named after the river that
flows through it. We had not planned on
stopping there until Zhang noticed two
strikingly dressed figures down a side alley
in the town, By now both Zhang and Jin
were well aware of my great interest in mi-
nority peoples, and they were always on the
lookout for anvthing unusual,

What Zhang had seen was a pair of teen-
age gmirls buving vegetables at a street stand.
Each wore colorful and attractive headgenr
a batik scarf of blue-and-white desien,
with a carved silver headband around it
Each headdress was crowned with a red top-
knot, and the entire unit was secured by a
single carved silver skewer. The girls also
wore hlue apronlike dresses with ¢laborate
embrolders

In Putonghua, I asked the mris ther
nationality. Thev answered politely that
thev belonged to the Ge people, Until that
moment 1 had nevér even heard of a Ge
people among China's minorities, and |
was [rankly excited

My excitement was short-lived, however,
for after telling me they lived in the moun-
tain village of Fengxiang, which means
“maple fragrance,” the girls declined to

Peoples of China’s Far Provinces

let me accompany them on the seven
kilometer trip home, No, they explained,
it was too far away inside the mountains
1 felt desperate, for here were two mem-
bers of a4 minorily group that was entirely
new to me, and moreover their appearance
was striking

Finally one of the girls agreed they would
ride in our jeep if we would pick up their
father along the way, 1 instantly accepted

High-wire act without a net takes a
cyvclist over the Dadu River on a cuble
bridge in Sichuan Province, He hangs
from g traveling pullev's handle, to
which ha has also tied his bike. At the
low paint, he will pull himself up the
remuinfng distance with ong arm,

Above Sichuan’s Min lang a group
af the Qiang minority hews a road ot
af solid rochk (facing page)
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A proverh defines the code of thess
protd rnders: A horse thaat will not carey
a rran uphill o8 no horse, and o mien

g Fides his horse downhiidl s noman.”™

Feoples af China's Far Provinoes

Following a narrow dirt road up 8 moun
tainsice in our jeep, we stopped at an o
cchool, where 1t turned out the girls’ fathes
was headmaster. His name was Liao Rugs,
and he spoke fluent Putonghua, thanksto a
vear and a half as a student in Bethng and
seven vears duty with the People’s Libera
tion Army i other provinces. He seemed
genuinely pleased by our visit

1t is of great importance that people trom
outside should know about us,” Liao said
“In the Bils] the Ge |'||"|I;'|||- were =0 lttle
Enowin t A5 A sep-
arate minority, Instead, we have been clas-

sified as a subgroup of the Miao, but they are

-~
i |
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an entirely different people

| asked how many Ge thére are, and Liao
answered, “Abouat 70,000, nearly all of them
in Guizhou Province and half that number
n this arep. Clur farm commune has about
| 1,000 members and more than 7,000 of
them are Ge. I vou want to find out about
Ll Vil hiave come 1o the righi '.'l"-' = LT
village, Fengxiang, with more than 400
nouseholds, v the largest Ge community
ATy W ITETE

N ANARROW VALLEY at the end of the
road we finally came o Fengxiang, a vil-
lage of well-ormlered, mostly thatch-

ronfed houses. Kids from all over the village
BEg N ill._'n"; .,Ir-i'llll.ll CILLT _il'l.'jl .'III|: 1:'I'-'II -..-'-lli!ll'.'l.'l"'
us as Liao led the way through a labyvrinth of
paths to his home. We soon learned it was
not sufficient to address our new fnend sim

ply as “Mr. Liao,"” for just about the entire
village had the same fami

Liao and his wite were extremely hospilas-
hle and insisted that T =tay the night at then
house. | gladly accepted, and a room was
prepareéd for me. Lurnng the evening miany
villagers came to visit. Some had round reid
chop marks pamnted on their faces. | hey had
egvidently bheen drinking at a friend’s house
and the more chops the more evidence that
therr host hid been generous

since Fengxiang hias no electriotv vet, we

Ll "-‘.'-l |T-:! -I||]I - .L|||:_ LT

0= as wie listened Lo
voung girls singing, accompanied by two old
men plaving mouth organs fashioned of hol
fow bambioo s

The next mornineat 6;301 was awakened
v the sound of a gone and someone shout-

ing from across the valley. | rushed out of the
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Gathering of the clans for the the Kham—plunges from the edaster
Warkam roces covers the fields with foothills of the Himalovos down into
enormots tents (left), each big enough three Quwesome FIver gorees
for 50 I'thelarns o sogialtse i) most sieep As rormidable o5 the countm
irider the stars i fatr weather. Th Fibetans here once regarded thermselyves
DY SIS @ T f of vzl 'Il.-.":l."' ryes | 1l Lil li"i'_ I sSWwiard F i
(below ), then it's off to the races least a dageer, and thelr relations witl
Women dress their Dest and 810 fogethes the Han rarely have been Detler tha

m a hillside as the men compet il In the woke of the late-19505

i TEL T mi-niomoida, wh Befii a Lpri ¢ southeérn A ibetn I Hidi
l'thetan diglect, movie their livestoch u) discourdged from carrving wWeapons

he slopes in worm weather and down Witug those in the north, who did noi

o the ' ITLPeT (P pric i e the fghting, arg aliowed 1o wear
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house to hind out what was wrong. 1The haze
wis =0 denze [ couldn’t see bevond a few me
ters, Liao followed me out of the house,
laughing at My COMIusiaDn

“Don't worry,” he said. “It's merely the
man in charge of environmental-protection
propaganda. Until recently too many trees
were being felled in our-area. and we al
very concerned. Dhe villagers met to find
some wav of making evervone aware of the
need lor conservation. We decided to put
somenne 1N charge of announcing the new
trec-protection policy ina wav that evervone

| & a Y bk Ty - .
would notice. Mormine 1= the most [ Eiud

A}l

timme in the village, and thi=s way we can be
sure all will pav attention to the messagg

From the wav the message woke meup, |
{eel sure 1t's getting across

Alter a day at Fengxtang we said good
bye to Mr. Linoand the villagers, expressing
1at when we next returned, the Ge
peaple would be offically recognized as an
cthnic minority group on thetr own, With
povernment recognition and assistance,
they would huive a far better chance of pr

servine some of their chernished traditions

)
on JELFARC

HE CENTRAL and zouthern parts
of Gutrhou are imhabited by the He
Miao, who are by far the largest group

ol Miao n the province. According o leg-
encl, the first Maao came from [1angxi Prowv.
ince to the east. Another lerend explains
iy the Miao do not have a written
AN A

Long. long ago, runs the legend, the Miao
lived in the same area as the Han Chinese
But the Han were too cunning for the Miao,
0 the latter decided to move away. Thes
traveled a preat distance and finally came to

a ' hrond stretch of water that, asthev had no

i}

||ll:'.l- f|||". WeEre III-.|!-|| L CIrass

AL thal .rll::'l.' pecording 1o the le -."."ll'l LI
Miao knew at least some written characters.
As they stood beside the water

whal todo, they noticed water spiders walk-

WINOering

"N

ing about on the surface. They said to them-

!
ves, “If these little things can walk on the

water, why can't we?

S0 the Miao tred, with the result that thes
nearly deowned. In struggling to regain the
bank they swillowed a lot of water, and
ajlong with the water they switlowed all the

writien characters they knew. Since that

Laughter breaks the pall of a tripto a

funeral for three Heti Miao: an ||||_.|l.'|

WOIAn CArries a chicken giong Here in

“afiomral Cr |-:_'|".-.l|'.lllr.'| Viareh @54










day the Miao have been without any written
language

Along the roads of central Guizhou, one
cannot fail to notice a great variety of Hei
Miao. Every 50 kilometers or so we found
that the women's dress and appearance var-
ied. There were those with long skirts, those
with short skirts, hair done in a knot, hair
doné in more elaborate coiffure, fnbrics of
chocalate brown, others of dark purple. In
this same area there are Hei Miao who live
in the mountains and those who live along
the rivers. At the town of Shibing we saw
both groups, beginning with the River
Hei Miao

Shibing is the seat of government of Shi-
bing County, and I was warmly entertained
by the county officials. The county chief,
Luo Guobin, is a Miao, as is his deputy, Li
Xinyi, The county secretarv, Luo Hong-
xiang, and the security chief, Luo GGuochao,
are also Miao. During my stay at Shibing it
became obvious that the Miso bhad a virtual
monopaly on high office.

Two rivers, the QQingshui and the
Wuyang, flow through the county. In these
two rivers are giant salamanders that weigh
as much as 30 kilograms, or 66 pounds,
each. The Chinese and the Miao call these
huge salamanders wawayn, Literally “baby
fish.” The term derives not from the crea-
ture’s size but its appearance, which suppos-
edly reminds one of an miant. In addition,
the salamander has a cry like that of a baby.

The River Hei Miao know a number of
recipes [or turning wawayy into delicacies.
While taking a cruise along the Wuyvang
River, we purchased three salamanders,
each costing five vuan ($2.30) and weighing
approximately two kilograms, 1 was told
that in Guangzhou (Canton), where any ex-
otic food finds a ready buver, a salamander
of such size can bring 25 yuan

At Pingzhai Commune, a mountain set-
tlement near Shibing, we were welcomed
with a formal reception. Young women
came in their finest embroidered costumes.
Unmarried girls wore especially lavish en-
sembles of silver jewelry, adorming them
from head to waist, Each collection of orna-
menils must have weighed more than five
kRilograms

Huge pans of sticky rice were served to
the guests. This ceremonial dish is called

Peoples of China’ s Far Frovinces

National treasure, one of China’s
larpest waterfolls (focing page)
cascades 67 meters (220 feet). Named
Huangguoshu, "“vellow frutt tree." for the
oranges of Guizhou Province, it i8a
major tourist attraction. A high school in
arr adiocent villoge of the Bouyed, 0 2.1
million minority whose fashionable
matrons partially shove thair heads
(below), now mars the best view,
Mindful of Bowvel influence, officinls
diare not move the structure.

zimeifan—"s1sters
closeness of two sisters sticking together
Part of the rice was dyed vellow, the other
part was natural color. The yellow dye was
said to keep the “little demons,"” or mischie-
vous gods, from recognizing that it was rice
and whisking it away to satisfy their hunger

rice —signifving the

HE MIAO are an exceptionally musi-
cal people. In the evening I went to the
main square of the commune, where

yvoung men and women meet after dark to
sing songs of courtship to one another. Miao
songsare distinguished by theéir simplicity of
tone and their changeable lyrics. The melo-
dies are few in number, and the words are
composed extemporancously to suit any oc-
casion. The directness of expression and sin-
cerity of thought make maost of the songs
beautiful in their innocence.

Traditionally the Miao have been exceed-
ingly superstitious, with strong beliefs 1n
both spirits and demons. The former they

323
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daythe happy couple may not ¢vVen convers
publicly, let alone cohabit. The bride comes
to the groom's house as a guest and sleeps &i-
ther with the groom’s sister or alone. Aftera
lew days she refurns o her parents’ home.
Only occasionallv—asually during harvest
time-—does the groom send for his bride to
help with the housework as well as the har-
vest. She gladly complies, for only then does
their real married relationship begin. But
even these visits are of short duration. After
i few daysthe bride returns once more Lo her
parents’ home, This back-and-lorth rela
tionship lasts until the first arth occurs
After that the wife takes up permanent resi-
husband's home and counts

'|l.'||l & i J':l:'.'

herself as a regular member of the fEomily
WNE OF THE MOST SR CLal ular

events abiserved ]I:. the Het Miao is

the Dragon Boat Festival (follow-
g papes). It takes place every vear along
the (Omgshan Baver on the 24th of the fifth
moon, which falls in June or July. Histor:-
cally the festival symbolized the Miao's
pravers for rain, with which the mythical
associated

boate, each due out of three ereat tree trunks

serpent 1S Uragon-prowed
and each representing a village on the Qing-
shui, are rowed downriver by costumed
oArsmen on 4 ceremoniil F.ach

dracon head 1s hbeautifullv carven: streamers

VIOYREPE.




of red cloth hang from the dragon’s horns

and offerings for the crew of Ive ducks and
geese are suspended from its neck at each
village where the bogt stops

Ag a gesture of great courtesy, part of the
Dragon Boat Festival was staged oul ol sea-
san for me. The event drew more than a
thousand spectators along both banks of the
|1_|]_i'-’_-:'||.'_ Jin and Lhang and 1 left Shibing

with a sense of debt and profound pratitude

to the Miao for such memorable hospitalit

NTHESOUTHEASTERN CORNER of
Guizhou Province lives another colorful
-ethnic minority known as the Dong. The
Plong numbe rI'||:'|.|'-' | .4 million and ar
famous for their expert carpentry. Their
‘wind-and-rain bridges” and “drum tow
ers  ([ollowing pages) put the best efforis of
the Han Chinese o shanm
Before réturning to Bunming, we stopped
briefly at the town of Longe near the provin-
cial border between Gruizhou and Guangx)
Here each year the Dong women celebrate
dual testivals | |:|'_'-. call Chunshe andd ‘|1_|'||I.'-.'.'|r'.
meaning respectively Spring Club and Au-
tumn Club., Spring Club 1s held to welcomy
the kitchen god and Aotuman Club to hid
farewell. People come from villages withina

1m
hundred-kilometer radius of Longe for the
twio festivals, Dressed 1n |
lumes, the crowds assemble at & historn
1=
built to shelter users from the elements he
FUESIES spena their entire day ealing A fdl
shopping at temporary stalls set up near th
bridee. Men carry with them locally made
matchiock guns wil
handles resembling oversize pistols

Spring and Autumn Clubs date back

L B |.||.':! ChS-

wind-and-rain bridee, so called because

lang barrels and short

SO0Me £ U :.-'.'1!'- AMmMaong ‘::‘Il.- [i".:I':'_', |'IE'ITI[F]I 1
The festivals are supposed to ensure both a
gocd harvest and a safe year

s wWith many such Iestivals & coloriul

I'n silversmith masterworks, Kiver

Hel Mioo hold g "sisters-rice CErgmony

(abowe), with two colors of sticky rice

gymbalizing friends who stich togpether
like sisters. The Drogon Boat Festival

(right), a traditional proyer for rain
normally held 1 June or Julv, waos

i 5 Mo IFLE B = "
staFed €oriler 7or T I.|.'|'|I'i |
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Most exguisite way to reach the other side, a "wind-ond-rain b

gt Sanjiang in Guangyl Autonomous Region 1n 1916, occupied Lomy

legend goes with Chunshe and (Qiushe, In

ancient times, the Dlong, there was a
man by the name of Muadianlong. He and

his good friend were chefs {or the king

SA

During one of the birthday banguets giv
en by the king, the two chefs prepared an ex-
quisite meny for the guests. After lunch the
king asked everyvone whnich dish had tasted
the best, When Muadianlong was asked, he
’||I_" Desl

replied thatl sall taste

I'he king grew angry and ordered Mua-
dianlong beheaded. Muadianlong's lellow
chef felt verysacd, and from then an he putno

sall in any of the food. Asa result, guests al

the palace found the food quite tasteless,

i r.,.:'_!"..llh.-‘-.. :-.1 i
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and the king again was upset. The remain-
ing chef then explained that since Muadian-
lone wasexecuted, he darcd not add any salt
to the food

The king realized then that he had mis
judged Muadianlong. In his memory the
kingorderdd a day to be set aside tor lestivals
in:springand autumn. Before eating a meal
onthose days, peopie have todnnk some salt
water: and, since asword was used for Mua-
-'lli_-.-'.l.ll'll'l,ﬂl_- EXCCULION., IO KIIVes |'!E.'I._'. ||I' I.":-I"l".l|
it table, MNowadays the festivals have be-
come special times for feasting and court-
=hip among young people

After many months of exposure to the

National Geographic, March 1984
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minorities, lthe the old bridge,

high level of culture and artistic excellence
among China's varied minorities, I can only
say that the historic notion of the Han Chi-
nese that these people were barbarians was

tolally unfounded. Un the return trip o
Kunming we left Guizhou Province behind
and entered Guangxi. At the scenic area of
(zuilin I again reentered the familiar Han
culture, aware that | had barely scratched
the surface of those equally ancient, and
equally proud, cultures of China's great
family of minorities

Bevond Guilin, at Luocheng,
briefly through the area of the minonty peo-
ple known as the Mulam. The Mulam have

we passed

Peaples of China's Far Provinees

march toward a Long

village. Can

bear the heawvier traffic of modern times?

been so assimilated into the mainstream of
Han culture that thev actually resemble the
Hin Chinese in Very little is
left of their own culture save their language

Granted that the Chinese government
spems genuinely concerped over the future
, the preservation of
such cultures is still no simple matter in this
age of rapid change. Among some of these
peoples, like the Mulam, the changes are al-
ready irreversible, How much separate cul-
tural identity should be compromised for the
sake of modernization?

To me this will always be the unanswer-
able question L]

AP pearance.

of its minority peoples
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ACH MORNING, in the soft,
coral flush of daybreak, a laser

_'__,_.--""
= dawns on Mars. Forty miles
== _Love frigid deserts of red

stone nnd dust, it flares in an
atmosphere of carbon dioxide. Infrared sun-
light kindlesin this gasazelf-intensifving ra-
diance that continuously generates as much
tnergy as a thousand nuclear reactors. (hir
eyes are blind toit, but from sunrise to sunset
Mars bathes in dazzling lasershine,

The red planet may have lased in the sun
for eons before astronomers identified 1ts
sky-high natural laser in 1980, The wonder
isthat its existence was unknown for so long.

In 1888, in The War of the Worlds, H. G
Wells sccourged enrth with Martian invaders
and a laserlike death ray. Pitiless, this
“ohost of 2 beam of light™ blasted brick, fired
trees, and plerced iron as if it were paper.

In 1917 Albert Einstein speculated that
under certain conditions atoms or molecules
could abserb light or other radiation and
then be stimulated to shed their borrowed
energy. In the 19505 Soviet and American
physicists independently theonzed how this
borrowed energy could be multiplied and re-
paid with prodigious interest. In 1960 Theo-
dore H. Maiman invested the glare of a flash
lamp in a rod of synthetic ruby; from that
first laser on earth he extorted a burst of
crimson Bght so brilliant it outshone the sun.

More than light bolted from Maiman's

5
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ruby. It inspired new lasers, and their
designs and powers quickly diverged like a
sunbeam transiting a prism.

Today the spectrum of laser tvpes extends
from those as large as football fields to others
tinier than a pinhemd. Their light ranges
from invisible—ultraviolet and infrared—
through all colors of the rainbow. A few fire
in pulses lasting but quadrillionths of a sec-
and; many could beam steadily for decades.
Like Wells's ray, some lasers can focus light
to a fine point bright enough to vaporize iron
or any other earthly material, concentrating
energy on it a million times faster and more
intensely than a nuclear blast. Others do not
emit enough energy to coddle an ege.

From the first, likely uses for the laser
have flashed into people’s heads at a large
fraction of the speed of light. Hundreds of
ideas have proved better directed than an
early one—the laser eraser.

Newspapers and the GEOGRAPHIC use la-
sers to transfer photographs and maps to
printing plates, FBI lasers disclose, even 40
yvearsafter, the otherwise undetectable print
left by a fugitive fingertip. Lasers weld car
parts, husk peanuts, and cut teeth in saws.
They also drill holes in babv-bottle nipples.

Often lasers are the preferred tools of sur-
geons in the operating room. Holograms—
laser-light patterns recorded somewhat like
photographs (pages 364-7 7 }—create images
in three dimensions. Underground, glass

A gathering force of precision and power, lasers are unlocking a technological
treasyre chest for hivrnan benefit. To dramatize their multifoceted noture,

g technician uses mirrors and a prismlike optical device to split the beams of
krypron and argon lasers into o rainbow spectrum.
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fibera carry laser beams that ¢ach transmit
hundreds of phone calls. Overhead, lasers
have tracked volcanic gases, gauged winds
surrcunding Midwest storms . . .and con-
firmed the natural laser abowve Mars,

That last service of the laser reveals it to
be something more fundamental than a sim-
ple invention. Thus it promises remarkable
insights and technologies. Fresh in hand or
foreseeahle by the laser's bright light are:

o Action views of viruses, enzymes, and
DNA malecules, encoders of the genetic
messages that determine hereditary tras.
e All but unlimited energy from the forced
fusion of hvdrogen isotopes, in imitation of
nuclear reactions fueling the sun.

* Wiys to quell cancer and open blocked
arteries without distressing the body.

¢« Means to trace ane molecule among tril-
lions, probe its factest motions, or coax It to
tatlor-make catalysts and drugs,

¢ Faster computers built of smaller circuits,
including microscopic light switches.

¢ And-—fear weds hope—arms to war in
space and blunt nuclear attack on earth.

‘Don't undervalue the laser,” says John
Asmus, chief Jaser scientist at Maxwell Lab-
oratories in San Diego, California. “Tt har-
nesses Hpght, a basic form of energy. We
harnessed energy in another way once, and
sturted the industrial revolution,”

SMUS CITED THIS in his laboratory

some months ago, to me and to John the
Baptist. Inblessing and asifin the flesh,
the martvr was hovering with raised
right hand just in front of 4 laser-illuminated
photographic plate. Haloed by laser light
in the darkened laboratory, this vision
re-creéated by a hologram was & three-
dimensional revelation.

Asmus had recorded the imagein 1972 in
Ttaly, holographing a 15th-century carving
while consulting on an art-preservation
project. Now resurrected, the benedictory
Baptist seemed to sanction Asmus's gospel:

“People think of the laser as a mere de-
vice, but that’s a nareow perspective. We're

learning the potential of light from a pro-
foundly powerful technology.”

What makes it so—and lends the laser its
name—is “light amplification by stimulated
ernissionof radiation.” By this means the la-
ser marshals lght so compellingly that when
Einstein penetrated the heart of the matter
he rejoiced to i friend, " A splendid light has
dawned onme, .. ."

The physics Einstein found so illumi-
nating operates daily in the supermarket
product code scanner. If vou could view this
automated checkout's laser, vou would see a
glass tube filled with helium and neon. lis
ents are sealed by tlat, parallel mirrors, one
partially transparent and one fully reflec-
tive. Centered inside this tube is another;
pencil elim, it extends into a metal sleeve—a
cathode that radiates eléctrons when ener-
gized by electricity, The helium-neon lo-
ser—the kind in widest use—might almost
be part of a neon “No Vacanéy" sign

But "No Vacancy” is no laser, and any re-
mote likeness pales when an electnic current
triggers the cathode. Aftera pause as brief as
lightning, it steadily showers electrons into
the gas-filled tube. These so excite the heli-
um atoms sealed within that they smashinto
their neon neighbors, whose own orbiting
electrons then jump into arrays more com-
plex and energetic than usual.

The agitated electrons remain rearranged
onlyan instant. They begin almost atonce to
[all back into their old, less energetic order,
and from each retreating electron there
escapes & tiny burst of surplus energy—a
photon; the hasic umit of light,

With no mass but behaving like particles,
photons tan us in the sun, toast bread, and—
flooding aimlessly and spontaneously from
fluorescent signs—nput the rude red glow in
“No Vacancy. " But muny of the laser’s pho-
tons are trapped between its mirrors, and
lasing begins as they bounce back and forth
along the laser’s center tube, striking still
MOre nEon atoms.

Each of these collisions releases another
burst of light energy, equal to and 1n step

Charge of the “light” brigade, Robert E. Lee, Stonewall jackson, and Jefferson
Daviz gallop across Stone Mountain, near Ailanta, Georgia, through the magic
of laser animation. Laser beams streak above the audience in a Highr show [ike
those that have pleased crowds since soon dfter the invenfion of lasers in 1960.
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The norrow hand of the spectrum we
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wp of réd, orange, vellow, green, blue
and violet Hght. These frequencies, as
wiell as all radiation waves, are jumbled
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colierence, and photons—{the bosic units

of all mdiaton—are sent out tn resular
ranks of one frequency. Secause the
wilves cotneide, the photons enhance
one anather, nereasmmyg thelr power o
pass om energy and inforrmalion

The first devices o emil concentroled
radiation aperated (n the low-engryy
rmicrowave freguencies. Today laser
technology ts extending beyand
ultravieled toward the high-enerey
reclm of X rays. Each waweiength boasts
(i= 0w Capaciites af a toad for man

A laser's bedm can be modulated into
an infinite number of wavelengths using
Mudrescent dves (above) lihe those
produced at Exciton Chemical Company
tn Cthio, At Hughes Research
Laboratories in Californig, a blue-green
laser (rMight) reflected ot an ocute ongie
anneals silicon microchips, while a [ow-

energy red laser monitors the process.
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Crustal Dynamics Project at NASA’s God-
dard Space Flight Center not far from
Washington, D. C. This in turn documents
continental drift.

Continents raft across earth’s hot, plastic
interior on stiff plates of planetary crust.
Where these collide, the earth may quale,
islands emerge, or volcanoes erupt. Moun-
tains may bulge as one plate dives beneath
another, to be melted and reappear eons
hence as new crust, flooring for a rising ridge
deep in mid-ocean.

How rapidly does earth spread at its mid-
ocean seams? What propels the continents
and subtly deforms them? Where, precisely,
do the crustal plates abut/?

“Measuring such things exactly is vital,"
says Adelman, “Minute motionsin the earth
portend vast ones— earthquakes—and ma-
jor energy and mineral resources lie along
the boundaries between earth’s plates.”

The lasers at Goddard's Optical Research
Facility ride the American plate. With them
onamoonlessautumn night [ keptaneye out
for the Laser Geodynamics Satellite.

LAGEOS orbits more than 3,600 miles
high, and with 422 recessed reflectors it re-
sembles a silvery, dimpled beach ball. Far
bevond my view from inside a portable ob-
servatory, LAGEOS was in the Little Dip-
per when intercepted by the first pulses of
the ohservatory's neodymium-YAG laser.

The laser’s usual infraréd radiation had
been shifted, for less atmospheric absorp-
tion, to visible green light. Focused and
fired at ten pulses per second through a tele-
scope, it flickered hypnotically inside the
observatory dome, but shot starward in an
illusory solid beam, an emerald pointer
aimed s0 true that no eye could be blind to its
peremptory guidance: “Look, there!"

Each pulse was triggered and timed by an
atomic clock, svnchronized with others at
jazer trackers in Germany, Japan, Austra-
lia, . . . Round the world that night, lasers
waited to wink at LAGEOS,

Little of their light returns to telescope re-
ceivers from the satellite. After filters screen
out starlight and the sunlight reflected by
LAGEOS, the echo of a laser-ranging pulse
mity be only a solitary photon.

The U. 5. Geological Survey and other
federal agencies have more light to work
with, ranging to closer targets in tests of

Losers—"A Splendid Light"

airborne lasers. These profile terrain too
rugged for ground surveys and chart coastal
waters more cheaply than ships.

OMETIMES remote sensing by laser
more resembles chemistry than car-
tography. The purity of laser light en-
ables it to seek and sense, from miles
away, airborne atoms and molecules of pes-
ticides, nerve gases, power-plant pollut-
ants, and leaking natural gas.

Each substance adrift in our atmosphere
(and oceans) uniquely identifies itself by ab-
sorbing or reflecting light of a distinet wave-
length. The purer the searching light, the
surerits discovery of a suspect substance, be
it dust or water vapor, 0200¢ 0T 0XYEen.

Directed at oxygen molecules, such light
detection and ranging, or LIDAR, reveals
atmospheric pressure and temperature.
Thus the laser promises routine end precise
meteorological readings in parts of the globe
and the atmosphere—the oceans and the jet
stream-—where weather brews and moves
bevond easy and constant watch. A future
space shuttle will survey atmospheric pres-
sure at cloud tops by laser, and ultimately
lasers an satellites may make even J0-day
weather forecasts accurate and detailed.

Looking ahead to other advances, scien-
tists foresee a trio of lasers with great prom-
ise—for chemical production, military
applications, and biological research.

University of linois physicist Keith

Bover attends to “free-electron” lasers.
They draw their energy from high-speed
streams of electrons not bound to the atoms
or molecules of a lasing dve, gas, or crystal,

Generating free electrons for such lasers
takes costly, complex equipment. Out-
weighing this, however, is the prospect that
free-electron lasers will be tunable over the
broadest range of radistion yet—{from
microwaves to the far ultraviolet, 2 million-
fold difference in wavelength from longest
to shaortest, Future versions may be tuned,
like radios, by spinning a dial.

“This flexible laser opens fundamentally
new ways to do things,” Boyer told me. "It
moves chemistry, for instance, bevond the
technology of fire and heat,”

In the laboratory laser light already pro-
duces some catalysts—chemical additives
that speed upa  (Continued on page 348)
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The X-ray laser is attractive {or the ener-
gv of the pulse it would fire, At peak energy,
this pulse would shatter a missile with ut-
most violence. Contemplating it, physicists
speak lamely of Yexplosive disassembly,”
their tongues tied not by jargon but by gov-
ernment secrecy.

Equally important, the short wavelength
of X rays—down to the scale of the smallest
atom—permits them to scatter tellingly
from many things of such scale or larger.
Moderated X-ray laser pulses would behave
as do the ripples lapping a beach, which re-
veal by how they spread out—or diffract—
the size and shape of seashells they wash
against.

Whether for destruction or detection, an
X-roy laser would néed pumping by an
energy source of extremely high intensity.
To little avail so far, Lowell Wood uses
20-trilhon-watt Novette, a laser whose
heart 15 & stack of glass disks impregnated
with neodymium. But nuclear blasts have
reportedly succeeded in underground laser
weapon tésts conceived at Livermore. Or,
an excimer laser might pump the X-ray ver-
sion, jolting it with one trillion watts of pow-
er delivered in one-trillionth of a second.

At suitable intensities an X-ray laser’s
swift pulses would be a boon to biologists.
Typical X-ray diffraction studies are so slow
that thev capture only relatively static bio-
logical details. But the X-ray laser could
catch a DN A molecule, enzyme, or virusin
action, or “snapshoot" a living cell, As well,
the coherent radiation of an X-ray laser
could record holograms, to render dyvnamic
viewsin three dimensions.

X-ray lasers could revolutionizé our view
of the world. To be able to see the dynamics
of life in finest detail and in three dimensions
would be like removing a blindfold. New
theories of disease might result, or life-
saving drugs:

OCTORS REACHED EARLY for the

laser and have notlet goof it since. In-
deed, their grip has so tightened that
today the laser treats patients from

head to toe.
“The number of things medical lasers can

do is past imagining,” says Terry Fuller,
head of the nation’s largest laser-surgery
research lab at Sinai Hospital of Detroit.
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There alone last year, surgeons performed
3,000 operations using lasers,

In a laser-surgery course in San Francis-
co, Dir. Michael Edwards of the University
of Califormia sat me at a binocular micro-
SCOPE 10 Practice neurasurgery on anesthe-
tized rats. The light of the argon laser 1
pulsed at them through the microscope in-
jured the animals much less than if 1 had
wielded a scalpel,

“The laser's precision outstrips our alility
to exploit it,"” Edwards said as 1 aimed blue-
green light pulses with the microscope’s joy-
stick. Laser light excels at surgery because it
can be matched for specific effect to body tis-
sues of varving sensitivity.

The intense light I fired, using a foot ped-
al, severod and cauterized blood vessels but
sacrificed no other tissues, because only red
blood cells absorbed it, To vaporize tumors
or to melt and rebond torn nerves or blood
vessels, surgeons guided by red helium-neon
aiming beams use the unseen radiation of
carbon dioxide lasers. Tissue vanishes be-
neath it in tiny wisps of smoke.

In Blocked arteries, buildups of calcium

and fatty fiber called plague vield to laser
light much as do red blood cells. Plague can

so narrow an artery that blood flow halts,
resulting in a stroke or heart attack. But
a laser-beam catheter threaded into an ar-
tery can truly ream it open; blasting at
plagque so precisely that the first man to
réceive this experimentil treatment—Ifor
a blocked leg artery last vear at Stanford
University—went home the next day, with
aonly aspirin.

Dioubts remain, however, about such ar-
terial laser surgery. Further experiments
must determing laser power levels that least
risk puncturing an artery or coagulating
blood into a clot

Thousands of women have no such reser-
vations about gynecological surgery by la-
siér, Because of i, they are mothers. I met the
pioneer of laser gynecalogical surgery, Dr.
Joseph Bellina, at his Laser Research Foun-
dation in New Orleans.

“Until a few veéars ago,” Bellina told me,
“an infected pelvis or perpetual menstrusl
bléeding usually prompted a hysterecto-
my—sterilization. Laser treatment now
gives people a chance to have children, by
preserving internal organs.

National Creggraphic, March 984
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can reach and activate il—as in
the lung by glass fiber, or just under the skin

cell membranes dissalve. Dozens of can
cars wilt under such attack
painful and sometimes disfiguring side el-
fects of chemotherapy and X rays.

N 1 |
aser light

without the

HOTOCHEMISTRY —any

chanee driven bs ]Ic_;l1 L5

chemical
L COMImaon
place of nature, Think of sun-tanning
ar of the photosynthesis by which plants
convert sunbight to food, or of the chemistr
il '.I.-:_-.l|| |:::l||:-.",.'_ YOl o -re Ll.f rIIJ:':- |I:'.ﬂ-'_'
small wonder that scientists use the laser
and its hght to study or control these and
other chemical reactions
“Lasers have become ubiguitous in X
perimental chemistry,” I was told by Rich-
ard Zare, a preeminent laser chemist al

Stanford University. “The very way we |

research has been changed by the laser. Tt'sa
new searchlight reveahing things we could
[TeY T L [OFe S08. MAKE. O MeASUTe :

Z.are fluores-
cence, of LIF, an ultrasensitive method of
detecting chemicals in gases and hguids.

luned to the correct waveleneth, faser lighit

LOfIL l.'i".-'-!'ll_ -'i-.-_l_'r-'l!i-.li'.lll'l.l

beamed into a solution so deftlv elicits the

izht stgnature” of an odd molecule that 1t

tands out among a auadrllion others.
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fusion: he hope in - v v it

binding enengy gl et g

tears—like checking a8 car's exhaust to learn

its running condition—and determine a per-
siim's health in time to mve m a minor Lune-

LT3, e Lo |'||_' e s A II'|.':_"III :l'-.'l":'l"n".'l
At the General Motors Research Labora-
tories in ‘-.‘u..-."r--i'.- Machigan, | found chem-
ists overhauling theones of combustion, a
review prompted by lnser study of fuels and
flames. Putting these in the right light ma
cut (GM's cost of auto |u-||u'|~| .-.-||-.ru|—
more than four billion dollars since 1974
and LIRS rade Lhe efficiencv of car r'l':ﬁ_il'.l".-'.

In ane (M lab 1 watched gn argon laser
sense the size nnd number of soot particles
[OFIMINg 1N & cone of vellow ':II..'.‘_'_':-" Unly In
sers can probe the chemistiry of a flame with-
ot :'.“l.l'll" 1 1'-."~] resecarcheérs have also
used laser holograms to record Hames at the
moment of extinction, an investigation that
might lead to better engine designs

In addition, lasers can reveal moment U
moment how molecules vibrate, bend,
Fadst. and rotate. Such information can 1m-
prove theefficiency of chemical reactions, or
amply clarify them fﬁ].lrl'. ‘

iemical reactions, physi ..-IJ DEOCERSES,

HAry sleps

and living cells occur in picoseconds—tril-
lianths of a second. With ultrashort bursts
of laser light, these events can be clocked
for stud:

A ATET Bell Laboratories in Holmdel
G.".:lf WING MORE POWERFUJ M _|.:_-._'_-.|_-_'._ I_] gicist Charles: Shank has

EVEry year, NIgN-energy sers arl fired from a dyve laser sharp spikes of Hght

bringing tie worla ever closer to tf Insting but 30 millionths of a4 billionth of a
o o e R T _-I-_II ATeLF. 1L I. . i
FLETREY SOLITG o ST RNt second. In so brief an instant even a super-
(e el I15F nuses delivenne trelllon F
AW S P ' Jhcdnase sonic jet travels ondy the minutest I.'.-.- t1on of
O WOres are grrmedd F rrriniisclE peclots ] . - : ; .
b the diameter of one of 115 atoms. Virtua
hvdrogen fuel, such as that suspended i :

LAl s T el ol r|-|l|||"-,'||:.';'-|'L|"~1.|-|-'.L»f‘rli-:'-rls':':r.'-l|'.‘. th
e 1 L FPaLEs 1 E i ! I . Ed bl = AN |

Rochester's fusion laboratory (top). The laser stopwatch

fusion [oser at California’s Lawrence "Tt's III-.I' NAVITE a MICTOGCOTE ableto T
Livermore National Laboratory (left) | into a world of fast events rather than small
aiming for break-even energy, wiere things.” ahank told me. One event that
power output equols tnput. In the fusior he clocks is eleciron movement in gallium
chamber, foreground, the fuel peller s irsenide rvatol, & | ||_"'I|':|_-'_i_|_|'|-' of silicon
crufer '-f'.:"!: shatty "I L Er [T LTEEECE s the basic materizl in mie :".L]l. e PO R
(above). The resulting onplosion fuse: circuits. By this studyv. Bell Labs ]-.--:|L:~

"-:: |.. ) ].'-'-El"i L35 L LR '.i'..-l.l.-i gFaommny "
. for smaller and faster microcircuits and

rronuciedar explosion—ithe hormessed
] COmpuUiers
1 his dnve for more compuling power NAs

Jrid: hed

aser photochemistry from labs into







industry. In furnaces where wafers of silicon
crystial are processed into microcirouits, la-
aer light beamed into special gases provokes
chemical reactions that etch silicon with in-
tricate circuit patterns, or lace it with
“wires" fartoo fine tosee with the naked eve.

N ANOTHER Fi1ELD lasers already per-
form sichemy, the ancient dream of
transmuting common substances into
precious ones. By separating different

atomic forms—orisotopes—of Lthe same ele-
ment, lasers can enrich ordinary uranium,
turning it into valuahle fuel for nuclear-
power reactors

MNatural uraniuom contains chicfly the 1so-
tope U 238 and & scant amount of U 235,
whose concentration must be raised in ura-
mum meant for nuclear fuel, Chemically,
Uz2i8and U 235 atoms all but match, so only
a tiny welght difference allows their separa
tion by conventional enrichment methods
that require huge amounts of electricity or
costly mammoth facilities

Far cheaper in energy and money are {n-
gers that separate isotopes by lonizing U 235
atoms in vaporized uranium metal for elec-
tromagnetic collection. A pilol laser 1solope-
separntion plant to purify plutonium opens
in 1984, and others to enrich uranum may
follow in the 1990s

Scientists worldwide hope before then to
show the feasibility of laser fuston—the pro-
duction of nuclearenergy by heating, crush-
ing, and fusing hydrogen isotopes with laser
light. A reactor that could fuse atoms rather
than split them for their energy offers much:
no risk of explosion, less radioactive waste,
and the prodigious energy of an abundant
fuel 1sotope— deuterium-—~found n the hy-
drogen of seawater

“"Burning a fuel pellet little larger than a
erain of sugar frees almost as much energy as
a ton of explosives,” said Robert McCrory,
Ir.  director of the Laboratory for Laser En-
ergetics at the University of Rochester. With
him T wandered a football-field-size build-
ing: a tight fit for Omega, a neodymium-
plass lnser of 12 trilllon watts power.

Later [ watched mirrors sphit a pulse of
Omega’s light into 24 beams that entered
porthales in a spherical steel target cham-
ber. In billionths of a second, they vaporized
the auter (Continued an page 3o2)

Lasers—"A Splendid Lighn™
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Hed with wew Mexico, other centers of laser-fusion

aver of a8 glass-and-gold pellet fhilled

deuterium and tritium. As its hull exploded rescarch. lgnition—a self-sustaining fusion
the pellet “blasted off " 1n rocketlike reac- reaction—wil hkely not be seén Defore
ton—inward, not outward—iusing atoms 9587, perhaps first at Livermore

of fuel at the pressures and temperatures of ; Bevond lie severe engingering challenges.
star, which it became in miniatare. The [- I Laser fuston probably won't be commer-
let had absorbed power 20 times greatel cialized before the vear 2020," MeCrory told
5. [irms are investing. We

may lose out to the Japaness

than the output of a
1
1

-1

I .|||_' nallon s PHOWEE] me., S0, TEW
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Even mightier than Omega are Novette at
Livermore and the carbon dioxide iaser An- (3T JAPAN but the soviet Union looms
tares at Los Alamos National Laboratory in as the greatest threat in the fHeld of

IASET 1A -_'_|[|'l';- |"lr TSl || ikl -.|'|'I'|'_-
i-light defense agminst missiles,

LT -|-_r-._|l-' |.._-:|."' - .'.'.-':_':lllllll IFCES 'i'll'

| 5 lasi year spent soms 150 milthian daol-
ars, the soviel Union perhaps '|.='-.- times
'‘What the Soviets get for thelr money 15
hard to say, Kobert Cooper told me 1n his
Pentagon office, where he heads the Defense
Advanced Research Projects Agency. Much
of this country’s research funding for space
laser weanons comes from DARPA
"The Soviets seem highly interested in la-
sers for ground warfsrn Cooper contin-
ued. “And we suspect they have two lasers
o damage low-orbiting satellites from
the earth. It would be no surprise if they pud
decade, but it

L laser weapon in space this
would probably be of hittle utilit
It tests an Air Force carbon dioxide laser
has downed air-to-air missiles, and the Pen-
tagon is researching a ballistic-missile de
fense svstem including lasers that might cos
billion dollars by 1989, Yet open ques-
hions and contrasting claims mark the o
bate about laser weapons. Theyv deliver
inescapable destruction but must track and
stay on targel over hundreds or t (% 0
miles. Can th P
with other weapons in defenses of unpre
dented complexity? Might lasers slow the

arms race, orspéed it in new directionsy v ill

rf Can lasers b L-=--:'-if:z ited

we amend or abrogate arms treaties?

A crross the Potomac from the Pentagon,

ntertainment-and-education systemris mo on Capitol Hill, 1 found Senator Malcolm
tie in the loser-recorded disc. At a 3M Wallop !‘-.-‘- yoming lavonng & consteliation

t in Menomonie Wisconsin, dust-fres of laser battle stations 1n space. 1 hey migh

|-';I i L 1 i

lean rooms protect billions of data pi AILRN AL wciear attack, hi polnE out,

in @ Light-refracting videodise. With an “The laser offers to protect people and i
ity for tne infinifésimal, e (dee OUCe QUCIEHT LeITor, says LNe CONErcssional

Ly the hackerof greater spending on space defens

i1 e i I gt L i i P o 1 - 1
FATLILE WAL, e “Such a shield would preserve much of ow




nation andits retaliatory power. By making
attack less likely to succeed, it would lower
the risk of war and give us incentive to re-
duce nuclear arms.”

Edward Teller, kev ereator of the hydrm-
gen bomb and prime advocate of a laser
ballistic-missil¢ defense, agrees with Wal-
lop’s motives but nol his means.

“Nuclear deterrence 15 unstable.” he told
me, “and our one hope to avoid war is de-
fense, But lasers stationed inspace won't fill
the bill—they must be deploved in great
numbers at terrible cost and could be de-
stroved in advance of an attack. " Colleagues
sav Teller prefers enrth-based lasers teamed
with other weapons, and X-rav lasers ready
to be rocketed into space at the first alarm.

Richard Garwin, physicist, collaborator
with Teller on development of the H-bhomb,
and frequent Pentagon consultant and crit-
i, sees the matter quite differently.

“Earth-based lasers require large space-
based mirrors, which are vulnerable to at-
tack,” he said. "And lagers zent into orbit
only as enemy missiles lifted off would ar-
rive inorbit too late to intercept them at their
most vulnerable point, Instead, they would
face a swarm of smaller, more numerous
warheads.” Proposes Garwin, “We should
consider a ban on all high-power laser work
by the Soviet Union and the U. 5., except
that done jointly."”

How and whether to employ the laser for
national defense 1s perplexing, but there'sno
doubt of its promise for communication and
computers. Advances in these areas include:
o Semiconductor lasers, As small as grains
of salt, 400 of these light sources can be diced
from a sheet of semiconducting crystal the
size of a telephone push button. These cheap
and rugged lasers—some with projected
working lives of 100 vears—pulse messages
through the glass fibers of light-wave tele-
phone links. Beginning in 1988 they will
transmit calls underseas between the U, 5.
and Europe. New ones can send the full text
of the Encvolepaedia Britannicain less than
two minutes.

o Imtegrated oploclectronic circutts, Com-
ning ophics and electronics on A semicon-
ductor chip, these consist not only of
transistors and related devices, but also of
tiny lasers, lenses, prisms, light switches,
and shutters. 10Cs could one dav switch

Lasers—"A Splendid Light"

and steer light signals in an optical computer

much faster than an electronic computer.

¢ Laser ideodiscs. Below its plastic sur-
face, one of these grooveless platters hides
billigns of pits 20 tiny that 100 of them could
fitin the diameter of an evelash. Encoded by
the indentations on ¢ach side of the platter
may be music, the text of thousands of
books, or 534,000 color TV images, decipher-
able by the laser beam in a videodisc playver.

" THE CALIFORNIA Institute of
Technology in Pasadena, astrophysi-
cists showed me a laser gravitv-wave
detector. No usze of laser light so well
caps a survey of its significance.

In 1916 Einstein drew on his theory of rel-
ativity to predict that movement of mass
anvwherein the universe can launch gravity
waves. Thev sweep at the speed of light
across space, rippling it and jiggling any-
thing they meet. But they are so weak that
only the most violent events set off bursts of
gravity waves we can now hope to detect.

“1f we detect a gravity wave,” said Stan-
ley Whitcomb, “it will likely be set off in our
own galaxy, by a supernova—the swift col-
lapse of the core of a massive star, " That will
alzo blow off the star's shell in o dense cloud
of gas, and just as astrophvsicists most want
to study it, the core of the supernova will be
screened from their telescopes.

But perhaps not from a laser detector.
Caltech researchers led by Ronald Drever
have hung weights as free to move as possi-
ble at the ends and elbow of an L shape, [
watched the green beam of an argon laser
split and dart simultaneously to the ends of
the detector, where it bounced off mirrors on
two weights, o rejoin in a bright spot on the
mirror of the third weight, at the elbow. A
gravity wave jigeling these weights would
put the returning beams out of step, and the
bright spot would dim or disappear.

This jigele—a motion less than the width
of an atom's nueleus—would be momen-
tous, Laser detectors worldwide would
trace the gravity wave to its source and spy
like & huge new telescope on the final awe-
some moments of a star. Einstein’s isight
would be proverd again, and something of
the firmament reflected in the laser's light
will dawn onus like the “splendid light™ that
dawned on him so long ago. (]
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= Ike soulpture floating magically in space, three-gimensional
~ images emerge from the glass plate of & hologram—a record

of laser-light patterns—created Oy New York artist Rudie
Berkhout. As viewens change position, they see dif ferent perspectives

and colors. An artist s medium soon aften its invention two decades ago,
156r holography Is used increasingly in commerce and industny.




=T WAS A MISTAKE

g easy to make. and sever-
== al people made it. Walk-
== ng ibhe halls of the CBS
Laboratories in Stamiord, Con-
necticut, vou would glance into
an office and see Hungarian
Nobel laureate Dennis Gabor
smiling at vou from behind his

desk. You'd smile back and say
hello. But embarrassment soon
followed as vou realized the
joke: You had greeted not Dr.
Gabor but a perfect three-
dimensional image, floating in
space, formed by a hologram!

By what magic can hologra-
phy re-create today its impish
scientist-inventor, who died in
19797 How doesit perform such
marvelous services as inspect-
ing car and amplane parts.
scanning grocery product codes
at supermarkets, and amiding
pilots? Will it lead to three-
dimensional movies and televi-
siond As one of many scientists
pursuing these questions world-
wide, I believe we are on the
threshold of even more remark-
able advances in this fourth
decade of holography.

Gabor developed holography
in 1947 to improve the electron
microscope, which views and
photographs objects with n
probing beam of electrons. The
lenses needed to focus such a
beam were then so poor that
Gabor set out to create g way to
take pictures without lenses.

Holography works with any
waves— electron, sound. or
light. Teappreciate holography
with light, recall how a camera
works. Suppose vour picture is
being taken. The camera film
records the intensity patters of
light =cattered from vour fnce.
But if there i1s no lens, that
pattern of scattered light 1s
uniform and withowt details.
By contrast, the proper lens set
at the proper distance batween
vou and the film casts o sharp
image of vour face onto the

366

film. Thus & lens focuses light
patterns to nwatch the shape
of the ohject= that scatter them

(rabor's problem was with
accuracy of focus of his lenses.

Blurred information seemed to
be lost completely, bot if the di-
rection aswell asintensity of the
light could be recorded, re-
sharpening might be possible,
“Why not,” he reasoned, “take
a bad electron picture, but one
which conluins the whole of the
information, and correct it by
optical means”

The complete light pattern
represented by this combined
information about direction
and intensity is called a wave
front. When such a wave front
strikes a glass photographic
plate or film without an inter-
vening lens, it creates no phc-
ture. But intersect it at the plate
or film with a second set of lizht
ravs—a reference beam—and
the wave front can be recorded
and later reconstructed by the
proper Hlumination. Viewing it
from the correct angle, we can
use the restored wave front to
form-—with no lens bevond that
1N OUT Bye—ikn image initsorigi-
nal depth and detail, exactly as
if a real wave front from a real
ohject, acene, or person were
just then reaching our eves.

Lattle wonder that (sabor
coined the name for his uncan-
ny  photographic techmgue
from holos and gramma, Greek
for “the whole messapge "

Gabor's  holography  tech-
nmigues were rather crude, and
his experiments went largely
ignored for some 15 vears. But
the construction in 1960 of the
laser gave hologram-recording
methods a significant boost
In the United States, Emmett

Dr. H, John Caulffeld, princi-
pal research soientist at Aerodyne
Research, Inc, | i=also guest curator
for the exhibition “Holography
Works,” now ot the Museum of Ho-
lography in New York City

Leith and  Juris Upatnieks
iluminated o subject with a la-
ser beam, which then reflected
to a photographic plate. From
the first beam theyv split off
a second, which bounced from
a mirror to the plate. Where
the two beams met on the
plate, thev created interference
fringes, or patterns, that ap-
peared to the eve as nothing but
grav smudges. But from those
ndistinet smudges a  holo-
graphic image could be recon-
structed. Nearly all scientific
and industrial holograms are
made today in this way,

Independently, in the Soviet
Union, Yuri Denisvuk pio-
neered a technigue that now re-
cords many display holograms,
such as those Professor Deni-
syuk has made of art in the great
museums of Leningrad and
Muoscow. By means of hologra-
phy, soch art treasures have
toured the Soviet hinterland, to
be seen and enjoved by far more
people than could crowd 1nto a
few major museums.

some holograms bend light
hut do not re-create an image;
these are called holographic op-
tical elements. Cheap, easily
shaped, and lighter than con-
ventional glass lenses and mir-
rors, they can!
¢« Combine laser hght of vared
wavelengths for simultaneous
transmission of telephone calls
an one aptical fiber,

o Split starlight into u spec-
trum, or rainhow of seéparate
colors, to analyze the chemical
elements in adistant sun,

o Serve a8 a helmet visor to
block out the blinding radiation
of laser weapons,

Curiously. a hologram allows
us o view a recorded scene or
object from different direc-
pons. It is like viewing a three-
dimensional scene through a
window: By moving to different
parts of the window, we see the
same scene from new angles. So

Neational Geographic, March 984




even small fragments of a million copies. Each gleams wilogram. Other holographic

shattered hologram may let us as brightlv as the master deterrents to fraud are under re-

spée Lthe entire scene thal it re- More holograms—the logos view for use on U. 5. currency
cords, though "I'.I:' from one of credit-card COMDEADIES irg 15].:---_' Foiced, e bossed
vantage point DEINNINE to appear on ens of holographic novelty stickers for
Kather than breéaking up ho- millions of charge plates, lend hildren are widely available
lograms, however, 1t is easier to INE AN ¢Xira margin of profec SOIMELIITIES il kaged with can-

f'l'.'.T:'|'F"".|'I"I.'|'Il'-'l'l|_"|'|1|'|'lil?'-' ton against counterfeiters, Asa OV ANnd Loys. S00n, possiidy LS

ter hologram. Indeed, the ho-  further safeguard. the credit vear., vou will be ol [0 EIVe
logram on the front of this ard numbers cannot be altered and' receive holographic greet-

magirine i3 one of almost | without detacine the wltra-thin ing cards. Already here—holo

eraphic pornography
['wo new holography uses
are Inierretfgte Ormng :fl'-:--

erams of things that do not exis
o perhaps cannol exist

I am {amibiar with such svn-
thetic holograms through
[

calculating

WD TeteNre]
the hologram of an kel =tan
dard and then drawing it with a
Computer-ru ”.'i" OFTAITT Wl
ady wie abtain 4 perfect reter-
ence pEaimst which to compare
human productions such ns

gianl, carefully shaped mirrors

[t .1Z'='I"=.'.'i.'-'. O COMPULE!

Fenerale in &2 lew seconds 3

three-dimensional hologram ol

e an  éngmeering, architectural,

Kare full-color hologram of chessmen (5 a tripl ar even medical situation. The
gxposure made with red, green, and blue losers ity to nlot. ordraw. such -
{abowve). Polaroid Corporation’s Dr. Stephen res should lead eventually to

Benton (below), who created the chesz hologrom three-dimensional television

imvenfed the rainbow technigue used tn s For nll the progress< in holog
"‘Crvstal Beginmning.” Itx colors change from blue to raphy today, 1t future looks
red as a viewer moves up and down. brighter still. Holograms fo

massive 1nformation storace
wikl revolutionize compuling
X-rav holograms will offer s
indreamed-of detail about ob
ECts as small as viruses and

DA molecules. A screen fon

iree  hologr ipoic IUms nDas
gen invented, anid Profeszor
Demisvuk, =till active m Soviet
holography, s fust created
|"' ¢y natural-color Nolograrms
perbaps oy the year 2000 we
will enjoyv three-dimensional
movies and television

Ihese are just o few virtual
certainties, There | [T IMOre

We haven't vet seen the whole




Finding the flaws:
industrial applications

SHERLOCK HOLMES of
Ahi:h tech, holography fer
rets out ordinarnly invisible
such products
Irives, air

JIZI!"-

deficiencies in
dhzk

automobile

gz compute
Crall  and
tires, Plpes; pPressure vessels,
and éven tennis-racket handles
Newport  Cor
Fountain Vallev,
Mamr mManutacituyrer ol
graphic equipment, has devel
wped a portable, push-buttor
FIE SRR ERELLY : 0 ||'-.II'.-]'-
( facing page) that can be set up

M ._:f_-llr:I‘.--!':'._ weld, or [actory
H:'-:l- wWilth 1tsnrdeciinyve Covier

O AT 18]
California, a

removed, the setup detects a
[law in the bonding of a plast
|li:-l.' iaseEmhly AL
automatic lawn-sprnnkler sys

heam from i

tHOse 1IN

lems, First a
Relium-neon laser mounted un-
der the perforated board 1s splif
and part is directed by mirrors
to strike the assembly and re-
flect on an electrically

i chareed
;-..I1I' LI FEREE T

holographic glass |

the metal piece in the fore
ground, Un the giass piate in
ol e T il :I'__ilI O an
interference pattern thoat is re

corcded and dey :-I--|-|--: s lectron-

N 1 » i
LTIE Wik ViEs

ically in ten seconds, creating
the hologram. That image 1s
LIFET -I-!:l'.'ll'l|l-'-‘-l"| OveErR Lheé
pipe assembly for
\ir fills the assembly, exert
ing pressure at severgl pounds
per sguare inch, causing minute
muilEing.  1his
patterns  called
[ringes that account for the con-
lour map appearance (inset,
above). Each band represents a
1% mitl-

:l -.I'\'|'-.-. |

action regfes

IRierierence
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ionths of an inch. The hull's-
incdicates

normid stress, but the bull s-evi

EVE 4l eacn elbow

A NErE the e enters the lower

junt spotiights an mp
bond, the result of faulty work

L s

ause [atlure

ll|li'
manship imperiestion
wiold
tion, On an aircraft tire, such a
viaw could lead to a blowout
Newport's Holocamera (s
here tied to 2 compamon video

=EVELEM O magnily Lhe

pinpoint problems on
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1 "-_Ill i =

MEnL am

the spol. To detect such small

NANEEs, must b
free of vibration—a problem
2L |--] |l'- [MACINE t b !..-." ¢ On
inner-tube air

Coalled
ometry, the technlgque can also
ohserve minute
heat and vibration. [t can even

e uipment

holographic mterfer

Nanges rdue to

visualize deformation in a con-
crete slab caused by the weight
ol L :|:'1:|- NEVET D 1OTE NAS 1IN
dustry had such a sensitive, all-

inclusive measuring tool







A three-dimensional
look into the future

HAT GOOD isa

3-D image? As

Bermjamin Franklin
chided scoffers at the tirme
of the first monned-balloon
flight, “What good is o
newborn baby?" Though
still in infoncy, the art
and science of
holography promise
significant advances in
the technology of
peace and war. Following
are some possibilities:

X-ray holography will,
fur the first time, enable
researchers (o record o
three-dimensional view of
hurman cells. This
advance may become a
tremendous tool in the
diggnosis of human
disease, perhaps as eariy
as the next decade.

Computer gruphics,
muarried with holographic
techniques, can create
three-dimensional models
from: two-dimensional
information programmed
intp a computer.

Thus ¢ hologram of an
industrial part, a building,
or a DNA molecule could
save time for engineers
and grehitects and
erthance a medical
student’s education.

Data storage,
holographic style, could in
theory record all the
muaterial in the Library of
Congress on a medium
about the size of o sugar
cibe. This is because
holograms, being
essentially light waves,
can reduce information to
incredibly tiny dimensions

370

approximating the
wavelength of light 1sed.
Holographic storage
muty someday outstrip all
existing methods in
guaritities of dara; its
speed of access offers the
greatest immediate
payoeff. Progress is held
up by constraints in
materials technology,

Patiern recognition:
Carrying a memory bank
of helograms of enemy
tanks and aircraft as seen
from hundreds of angles,

it launched missile would
electronically examine
potential turgets. An
image of a tank, when
iluminated by a laser,
would be instanthy
compared with the
holographic tonks in the
memory. Thus the missile
would autonomously

seek, recognize, and
destroy enemy targets.
The technology also
has a peaceful application
in the field of industrial
robotics, Stationed by a
conveyor belt, robots
with holographic
memories could dentify
and select desired parts,

Gunsight: A
kolographically produced
fine with cross hairs at
the end of it appéars to be
projected info space, as
seen through the
holographic gunsight.
The gunner swings the
line and cross hairs to
the target and fires.

A working model of
the sight has been
prepared for the U, S.
Army.

HOLOGRAM 15 created by
A the intersecting beams of a

laser. Light emanating from
a lazer (right, top) i split to
create an object beam and a ref-
erence beam, Spread by lenses,
the object beam 15 reflected by
d mirror to the model of the
cagle that appears on our
cover. Light waves from the
eagle are reflected toward pho-
tographic film,

Simultaneously, the refer-
ence beam is also spread and
proceeds directly toward the
film without striking the eagle
Like waves converging on a
beach, the two beams interfere
with each other to create new
wave patterns. Where the
troughs and crests of the two
wnves remmforce each other, a
stronger wave i3 created—con-
atructive interference. Where
the troughs and crests are out
of phase, they tend to cancel
each other out— destructive
interference.

The resulting waves, orinter-
ference patterns, striking the
film plate expose the photo-
graphic emulsion. Light waves
from every spot on the eazle,
such as its wingtip, indicated by
a trigngie, interact with the ref-
erence beam and are recorded
evervwhere on the film,

Hence, when the Alm is
developed, the interference
pattern—now a hologram—
becomes a permanent, three-
dimenstanal record of the infi-
nitely complex light waves that
reflected from the eagle.

Muminated by laser light
(right, bottom), the hologram
diffracts, or bends, the light to
re-create the original waves. As
the light waves spread out,
viewers in different locations
perceive the waves exactly as
they came from the eagle and
s it in three dimensions: The
eagle appears to be suspended
in space in its original location.

iR InG BT FTEED NIEY
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HOW OUn cover was made

on our cover began as a timy

sculpture (abowve), produced
by Eidetic Images, Inc., in
Elmsford, New York Eidetic,
a subsidiary of the American
Bank NMNote Company of New
York City, used the eagle to
construct the hologram

The first step in a typical pro-
duction sequence is the making
of & laser transmission holo-
gram (preceding pages), This
type of hologram is viewable
only by laser light and requires

THE BALD EAGLE vou see

72

further refinement for viewing
by ordinary, or white, light
Passing through a hologram,
laser light bends in a single di-
rection | becanse it consists of a
single wavelength, YWhite light,
made up of many wavelengths,
bends at many angles 2. A holo
Eram conlains many views of
the eagle 3, each visibile from a
particular angle when the holo
pram 15 viewed with laser light
If white light 15 the illuminat-
ing source, each color is bent
at a different :mgh-. Rnd many

_.".-Ii.l |'|'I| 'Fi'J."I Cre'd I,.'."||'I:':'.|!I|':

different views arrive at the eve
as a codored blur 4. The aolu-
Lion, discovered by Dir. Stephen
Benton in 1968, 1= to reduce th
number of views.

Holograms have both hori-
rontal and wvertical parallax
T hat is, they offer changing 3-1D
views when seen from side to
sicde or tip and down. To reduce
the vertical information, the ea
5, leav
img & honzontal shit through
which a laser constructs g sec
ond, or rainbow, hologram 1o
the imaype plane 6. T
viewing with a vvarmets of light
sources. T he shit deletes the an-
gles providing vertical informa
tion, The hologram
therefore has only hornzontal
parallax, permitting 3-D views
from side to side and 2 many-
colored spectrum of clear 1den
tical IMAZES A8 A VIEWET & hiesad
moves up and down 7.

o mass-produce
holograms after exposure by the
laser 8, the hologram’s specinl
ermuksion, called photoresist, 15
developed 9, rendering the in-
terference pattern as a series o
witrafine ridges. By electrolvsis
10, particles of nickel are depos-
ited on the ndges to make a
mold. The nickel mold 1 1m
'FIIE:'-:'—E'-'. t]'l'l.:" INteTrierence ]i'i.'.r'.l:'rl'
into plastic, and a thin
minum <oating 5 applied 2
Functioning like 8 mirror, the
coating reflects white-light
waves Lhrough the interference
pattern to create the changing
image of the bald eagle model

Such a process was repeated
almost 11 million times to create
the hologram on this issue of
MATIONAL GEDGRAPHIC, the
first major magazine to repro
duce'n hologram on its cover. It
15 best viewed in direct sunligh
or light from a single artificial
source. Though the sculptured
eagle looks to its left, the cover
halogram image laces right for
heraldic tradition

-I'-r
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Rainbow hologram
in white light




New helpmates in the

marketpiace

ARS AND STRIFPES of the
B Lmiversal Product Code, or

UPC, flag the identity of
groceries when scanned by a la-
Farly
aften missed the UPC
on oddiv shaped packages or
those held atan improper angle

MNow IBM

has, with Lhe

cirr fitvkedl Lo | DI Puies

SCANTEre

-

o

doldition ol |||-|||__'_'.-_||i'| C lenses
mvented a wrap-around reader
CRp '_5.=-: Ol “einye L e ||.II|.III.'|
any item passed at

angles oveér the scanner

and sides at
oS
window

Inside the checkout counter
diagram), a low laser
beam bounces from a mirrar Lo
lIsk with 21 me-
shaped facets. Each facet bears
d  hologram

POWE]D

WwWith o LI

! R e

combination of [ocal fength
skew angle, and elevation to
deflect the beam 1 datferent
paths. Cin at least one of these
cweeps the beam will reach ind
be reflected from the UPL, as
on this carton

of cheese, to

|  adetector
| that
CORVEeTLES

\ the optical
r — zignals

to electnical pulses. A computer

checks these signals against its
memaory for the product's
name, size, and price
and prints a recéip!
whitle updating
- store Inventory

COLNTERTOF H\\l‘

=

N

HALF-SI[ WERED
AMIEROR

w1 ill' .'.I'
without damamng the
l"||||'.- |||":" |.| ! |||I'|':|.'|"

feiters leaped from $740,000 i

nitmber
LK |'|_|1

|!|I".'I'

"|'|__| |";:']|_l |.|lii COUnLerieiers
Visa International has rede
sigmed s cards to include a
hologram of its trademark dove
(right). The photographer 1981 to 3
made this triple exposure Lo Visi added the hologram
show the dove from different  and other Partici
angles. The hologram pating banks will reissue mu
four digits Vien card

| CHMY CHI theee next
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afeguards
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(U L-WEATHER friend for
F,’llJ-JI.:- during a landing :

proach, & transparent ho
combiner mounted in
ront of a pilot’s eves (left) dis-
plays in one handy spot vital
flight-path information nor-
mal
SLEOMents
above the
Hoeing 727

INELON

Ill!.

I_'Ii'.i|!I!|

v found on a variety of in-
A\ cithode-ray tube
i.l'll.".l- head in a
at Everett, Wash
heams the information

pnto the combiner

By means of its holographic
element, the combiner
acls as both a mirror reflecting
the green hght from the TV tube
W to the world

aptical

Aand as: a wind

outside. Thus a pilot,
nroaching Everett’s Paine Field

Leed Lhe ramnwas

3 h-

i 111~

tme

wnd his aircraft’s {light-pat
tormation at the
above|

Hiere the atreraft i atl an alti-
feet, with an air-
speed of 122 knots and a rate of

1 650 feet per minute

SaIme

tude af G6

fleerend

Other symbols give the pilotin
formation regarding the air-
craft’'s course 1o Lthe runway, ks
relationship to the earth's hori
ron, and thrust requirements

1he i factured
by, Flight Dyvnamics, Inc., of
Hillsboro, Oregon, 15 called a
tead-up -Iia]-|.'.'. bBecause It én-
ables a pllot to fly the entire
approach  head up, looking
through the combiner to the real

leEvice

gutside the aircraft's
~ormally a pilot
18] as

world
windscreen
approach to a
runway by moni-
LOring tnstruyments -.‘.'II_'._'|_|'l
AowWn SWILCHes o
real-world scene in the latter
cecands ol the approach to land
the airplane

After

gl
Federal

flies an
shrouded
Fiis

AT Py

certification bw the
Administra
tion, Flight Dynamics’ head-up
display will be approved for
[oul-weather
tions where the visibality is as

I Tl :l

Asration

landine ners

ttle as T
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Unbridled spirits still range in Calgary, whose towering skyling

//(/(// : (/cma(la

v DAVID 5. BOYER G

EDIDNT LOOK like a cop—not Brian Sawver was telling me about a fron-

my mental image of a onetime Ca-  tier town that grew apin the foothills of the

nadian Mountie, now chief ol po Rockies, a tough httleé cow town that won its

lice for the most macho big city in firstsetof spurs fora 1‘1. il West show still fa

the Cani ||'l'1||"."u'~f He wasslenderand soft-  mous as the Calgary Stampede
spoken, ta

a dirt-ring
Lored 1o g three-plece pin-stnped  rendezvous for men w |||l wrestle steers, ride

suit, and innocent of that bristhng Anglo bareback broncos, and nsk death in the
SO ']'ll;'l |

iceman's badee. the toothbrush  chuck-waeron races (pages 398-9)
mustache. He wore a clean-shaven smile,

Long betore the Stampede, though, the
and wasn't talking drogs or guns or trouble.  North-West Mounted Police had staked out




Not-So-

wld Wes

reflects its dizzying transformation from cow town o prairie metropolis.

Phaotographs by OTTMAR BIERWAGEN

a4 post in an unruly wilderness, on & bened of
the Bow River. Mountie Caol, James Mas
leod called it Calgar—"bhay larm"—a nam#
from his Scottish homeland. The Mounties
and the log fort constructed in 1875 were
warnings npainst invadimg Americans, un-
scruputlous fur traders plving Canadian In-
dians with whiskes
Lo back up the Mounties came the Cang

dian Pacihc Raillway, a thin line of steel

reaching to cross the continent in the 1580s
LEwhasa lonely hine, laid by sheer national de-
termination Lo save the West irom the prasp
of the Yankees and thedr national determi
nation called Manifest Destimy

To help lay the rails came Chinese, re-
crutted for the railroad but despised as “coo
es and paid hall wages, 1o settle the landg
came recruited peasants from Europe. Un-
pronounceable names still pepper Calgary's
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phone book, mixed with bland names from
Britain and, only recently, exotic new
names from Indin and Pakistan, Vietnam,
and the Caribbean.

I would hlisten one day to a Calgarian
named Wing Wong, grandson of an exploit-
ed coolie laborer. Canada discouraged fur-
ther Chinese immigration, so Wing and his
mother had to wait in China for 20 years—
until the Chinese Immigration Act was re-
pealed in 1947 —to join the family.

[ would talk also with Mary Dover, tall
and regal, age 78, granddaughter of Mount-
ie Macleod himself ipage 397), By the time
she was born here, 4 new Hudson's Bay
Company store was selling ropes and sad-
dles, #ingham dresses-and groceries from a
handsome building on Eighth Avenue.

But right now, police chief Sawver was
going ahead with his story: About a cattle-
men's town reinvented in the 1940s and "50s
by ollmen, many swaggering in with a Texas
twang, developing & bonanza of zas and oil
up and down the province of Alberta, some
of it within Calgary’s city limits. About a
conservative, free-enterprise city that, dur-
ing the oil boom of the seventies, parlayed
rising prices and tides of newcomers into an
explosion of wealth and an extravagance of
gleaming glass skyscrapers, shimmering
across the prairie like a mirage. The ol exec-
utives and bankers in their galaxy of office
towers and penthouse suites have taken
Calgary on a wonderful, precarious ride, at
times uncontrollable and, more recently,
traumatic.

Thus, the capital city of the Canadian Onil
Patch. (Pronounce it CAE-gree, please.) It's
the heart of the newly rich Canadian West,
its most startling symbol, its fondest hope.

HE WEST, for a century dirt-farm
poar and ignored by the more indus-
trialized eastern provinces of Ontario
and Quebec that control Canada, has
lately begun to sway the nation's entire eco-
nomic structure. And that has drawn the
ecarnest attention of lots of eastern Canadi-
ans, who voice pride and concern.
Calgary's new high-rise banks and oil-
company skvscrapers, sandwiching the
towers of investment and insurance com-
panies, are home base for & flambovant col-
lection of Canadian millionaires and bhig

ARl

caonsortia and astronomical contracts, all
representing incalculable consequences for
Canada's political future. The West has re-
cently been hard hit by recession, but itscon-
linuing senseof power, centered in Calgary,
stands in ongoing confrontation with the
federal government at Ottawa, over taxes
and prices and freight rates and socialistic
policies. For a century there has been alien-
ation, and even talk of secession, though
separatist sentiment has now receded.

The western dvnamo shoots out sparks
from Calgary, by plane and phone and com-
puter and satellite, to every cornerof the na-
tion and. indeed, the world. And now Brian
sawyer was telling me how he perceives this
hustling delirium of 620,000 people, and
more than half as many cars, and their new
houses and condos grazing out in all direc-
tions like the undisciplined herds of buffalo
that once roamed these hills and prairies.

Out the window over Brian's shoulder, as
a stage backdrop for this whole improbable
scene, rose the serrated wall of the Rockies,
etched in snow and ice, jageed as a mant
bread knife along the western horizon.

“Nobodv can claim credit or take the
blame," the chief was saying. “This city just
exploded, We didn’t know what hit us

“Yes, crime did go up faster even than
the population—crime and drinking and
divorce and suicide. For ten vears we
averaged 58 new Calgarians a dayv—an
inundation of monev-hungrv peaple from
everywhere, What can vou expect when
strangers pile in on each other like that? You
can see for vourself what we had here. Un-
controlled growth.

*It has all cooled down now—including,
I'm happy to say, the crime. Our timetable
has been stretched out, but we could still be
the prototype 2 1st-century city of the planet.
The slowdown, meanwhile, is making the
place more manageable and more livable.™

Brian gestured out at the old sandstone
City Hall. Rising next door wasits fairv-tale
replacement—all glass, stair-stepped, and a
block square, Cloistered in the old building,
however, Mavor Ralph Kleéin and his alder-
men had painfully cut nearly 150 million
dollars from the city’s 1983 budget.

“The recession and the oil slump,” Brian
sitd, “have been very tough. But this city,
the whole West, will rise again. We've got

National Geographic, March 1984




nothing out here but oil and gas and coal,
uranium and silver and gold, beef and grain
and timber, brains and experience and ex-
pertise, money and optimism and guts, All
Lthings that Canada needs. The world needs,

I

There's nowhere to go but up!

N EARLIER DAYS Calgary was run
by men who had made their fortunes
in ranching. Gentlemen, for the most
part. Theyinvented theirownaristoc-
racy; their Calgary meeting place: the
Ranchmen's Club.

Later came the big oilmen, mainly
from across the line, men with Texas
accents, technologes, and MNew York
banking connections. Some 20,000
Americans occupled the city at one
time, thefrarstocracy wilcomed into
the Calgary Petroleum Club and the
Canadian Petroleam Association
(CPA). And, just to lower their
profiles a bit, Canadianized.

At a meeting of the CPA board of
directors, =0 a story goes, a member
surveved his colleagues, nearly all of
them from the United Statés, and in a deep
drawl said: “Well. boys, v'all know that a
lot of us Southerners have become Canadi-
ans. M'self now, I'm carrvin’ a Canadian
passport. An’l believe that v'all may be too. ™
Heasked for ashow of hands from all Amerl-
cans. One hand, only, wentup, “Y'see? Ain't
hardly nobody here but us Canadians!™

Calgary today has become a melting pot,
and tomorrow's leaders could be anybody—
otl-field roughnecks, blue-collar workers,
ethnics from anvwhere, castérn monevmen
from Toronto and Montreal, high-tech
miathematicians, petroleum geophysicists,
Oil aristocrats notwithstanding, democracy
works in this city.

Ralph Klein is an example, Offspring of a
farm-immigrant family from Germany, he
started out at City Hall as a TV reporter,
hegan to sensé the swing of things, made
friends, got himsell elected mavor. “His
Worship," at age 38, n man of the people—a
new mayor who, at first, was spoken to only
by the kitchen help at the Petroleum and
Ranchmen's Clubs.

“From boom to recession. Like nding &
crazy horse, this job,” Ralph Klein said to
me, two locks of hair falling crossways over

Celgarry: Canada’s Nor-So-Wild West

CEANS §F REITT Aynnesy, CuaEe i ¥ Jjiss &, TAREN
LS TR TR R T LR e T LS el L T

YOUNDED as a North-West
]’f Mounted Police outpost and linked
ty the Eaat by rail (n 1883, Calgary
Rounshes from proximity fo the vast
deposits in Canada'’s Oil Patch.
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hall. Benches and tab

musicians among the trees

A civilized avenue

[he others are m aclln one-way rivers of
traffic, roaring through canvons of glass

Inataxi navigating me down the rapids of
Fourth Avenue, a voung cabbie from Mam
toba offered a vote for Calgarv's weather
“Mind vou,” he said, “it does get cold. May-
b even 30 III.'I""- l||-'.1' Winmpeg, But dny
And not much snow. Falls in the mogntains
hefore it gets I.'.IL"I:'. :'-'ﬁ.-' “0 vou don't eet lee-
covered sireels Even if Vi clo. 1t'll
chinooking and melt em allofl, eh "

'Eh? is a Canpdinn ending for am
sentence; the chinook 1s 3 warm wind from
the Pacific. Rushing down across these foot-
hills, it can =ometimes shoot the mercun

Irom minus 22°C to 3" a

[ ;||r1|'] 1.|I.|.|r.||!‘-.I-||.I'I!

!-.--.'{- i two hours

Early dusting of snow brings a taste of
winter to Calgary, which si1s at the fool
if the Rockies, First burgeoning as a

giiie Carrter, ..|!|'-;'.|"-.' oW 0

tIELE O '||I|_"_'||'
gleviine domingted v the 52-story

Petrp=-Uoanoado tower, Ratlecors of

sulfur, o by-product of nafural sas

head for docks (n Vancouver. Across the
trachs; beyond the bubble-topped

4
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viwrrts Centre, stands the
Civmpic Saddiedome, site of the | 588
Winter games

Among Celgary's sizable conmmiunity
of trangplanted Americons, Smiley and
Berrnice Raborm (below) were lured

FrErerst 0N _| |.|l|||| 4 i1 Dt r._'._'..l'.'_”' L1..i" _'_l

1L boomt. Raborn became chabrman of
Carflel (il Lid., and helped create

J||-|

] -l L] T ] | -
| TUNSL OGOl STPeE LIRS LA T8




Bringing continentael flair |

LTy Tl
'Ili."'_:-'" rrrt=harr .ll =11l 1
Il.Ji:'l'll'l:" il ':El il |
nrodipy Helen K
! il Lik .r'
i
Ll
FCLLNF i
i
il
LI
L Ll L i il
. it ; e
(] H ] &
it ] |
th I I i [i I
YOt 1 [y
T ; i |
i [l
rffe, A 1t [
| (it il !
I 11 rld I
i locit ) i |
I Ly § I
L] £ LA A
L =il







before lunch. Instant springtime, eh?

‘A few vears ago, mv laxi-driving refu
gee from Winmpeg said, I was picking ‘em
up with their golf bags and tennis rackets on
Boxing Day. It was like June, ehe"

Boxing Day is December 26, a Canadian
noliday that observes the old Enghish trad:
tion of boxing up food and clothing and un-
wanted Christmas gfts. “T t'vke
th' tradesmen, 3 I-;nn'u.'. "anold ethnic from

England explained

round t'

UT ETHNIC is no longer the wordd
for British or Americans. Most of
them long apo blended with Calga-

rv s other immigrants. Only the {";-.-
nadian Indians and the Chinese, in one of
Canada’s largest L*'ll:urrm'ﬂre. nave re
mained visible. Untal, that 1s, the newcom-
ers from Asia IlfIl':r 1960 and 703 Indians
and Pakistanis, who became the citv's tax
-irn--h Anid "~'--'I'ti-u.':-‘. -"u': ins, the new

night when crime ﬂt'u.'rz'.l'ul on
|l rode in a squad car with Consta-

e EUEeL
haliday,

bles Denmis Teters and MNorman Mam
fingers. Manviingers, of the Blood tribe,
5 Calgary's only Indian policeman. In al-
mosi dezeried downtown streets, China

town srestaurant distnet was still amimated.

16{)

Atdark Calparnans retreal to their suburtis
“"Bul sometime wi hr'-:u- to apen the Phas
5% Dennis caid, “to brine the city

Then, we'll be patrolling in-

at night,”
alive again
doors, on fool. ™

“Most of us hove Lo spend the weekdays in
town because we need jobs and money.”
NOrman “Hut nights
many g0 back to the reserves

| knew. I'd met Alex Scalplock, a Black
tool and 4 guard at the Glenbow Museum
[he Glenbow has a superb Indian collec-
Lion, thoueh Eric Harvie,
algary one of the finest museums
In western Canada, manaped to collect ev
¢rvthing from medieval armor to World
War I machine guns

"1 like the job,” “*n_‘l!]-laa- k had told me
“But the citv has no freedom. On the reserve
[ can plavmyvdrumand singa
er the moon, and nobody calls the cops

Oithe several Indian reserves near Calga-
v, the Sargee tsclosest; m fact, the twoshare
the city's southwest boundary. “It's a mixed
'Chiefl Clifford Big Plume told me
al the tribe’s new rodeo arena. “We've leased
some land as high as $50,000 |.|-z' butlding
lot. Butour Kids are loo expose the liquor
and drugs of the city. We're Lr_'uln:_' to get

sl and weekens

the ol mtllionair

who gave (

beautiful sone

LT

hiessing,’

them back into ranching and rodeoing:
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[t =it only Indian cattlemen whose lives
have been affected. Hundreds of white
ranchers have sold out superh cattle range to
[III."J'.'I.I|]'-|i|I'_'1||'1I.'I"=I'IE:'E‘F":

This was our town,” cattleman George
Anderson told me, “till the oilmen took over
Now they run the Ranchmen's Club and
even the Calgery Stampede.’

George's volce was plaintive: *"The Stam-
pede grounds aren’'t what they used 1o be
They have so many trade fairs and auto
shows now, and it's all just for tourists. ™

George is also & cattle auctioneer, and he
was heading for a theht (o auction cattie in
Lhe United States

ECESSION DIVERTELD Calgar-

ine” minds (rom sKyscrapers and

cxpansion. There is new ¢mphasis

on the quality of hfe. A 73-milhion-

dollar Calgary Centre for Performing Artsis

going up, with three theaters and a new

home for the Calgary Pmlharmonic

In a rehearsal hall at the University of

Calrary | met the city's best recognized eth-

nic of all: Arpad Joo (pronounced Yoe), an
immigrant from Hungary (page 388).

| walched him plaving the piano while

conducting the orchestra with his head and

eves. Sheht and slender and calm, when he

Feelings of self-waorth rose at
Crowfoot Sunrise Residence (Leftl,
an alcoholic treatment center for
those of Indian hertfage.
Cotinselor Johe Little Light

aaked members (o pmaging

themselves onan airplane that
will crash Lnless some jump out to
roduce the weight. “The ones

who volunteered often had a [ow
selfFimage, ™ he soid, "We found
out who was hurting the most and
why.” By warching videprapes of
sessions, clients study how they
appear to others,

At Calgary Untversity's
Foothills Hosprtal an anestrelist
checks the display screen of o
hemodynamic tracking system
during surgery (right).
Mantufoctured by Crlobal CF, A.
Svstems Inc., the micro
computer mondtors blood pressure
cardioc oulbput, temperature, dnd

other vitiol siomns

Calpary: Canada’ s Nor-S0-Wild West

takes baton in hand be becomes a willow ina
wind of sound. Arpad 1= international: He
carries an American passport, lives in Cal-
wary, and has been a guest conductorin Lon-
don, Amsterdam, Budapest, and several
cities in the United States.

He invited me to Calgary's Mount Royal
College, where he teaches master classes for
oifted voung musicians. Hisassistant for the
occasion: Kalman Berkes, first clarinetist of
the Budapest Philharmonic

“Ralman flew in from Hungary Friday,"
Afpad said, “It's hi= third day in North
America, ever. Forgive his Enghsh.”

On piano and clarinet the two performed
a mimi-concert, then ook turns critiquing
the students” solog, Afpid translating Kal-
man s Hunganen, Having plaved her flute
and heard Kalman's critigue, a girl with
blond hair and knee-length wool socks re.
turned to the audience and sat by me

“What cid he tell vou/ 1 asked this 14-
vear-old. Her name was Rhian Kenny

“To demonstrate more happiness in my
harmomec changes,” she replied, “and to
make mv staccatos more staccato.”

[Did she know anvihing about her critic, I
wondered, impressed by heraplomb. “Well,
two things, He's 31 vears old, amnd he's the
biat ¢

arinetist in the world, Arpad himself
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Diressing up an old neighborhood
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will be one of the best conductors in the
world oo, He's only 35.7

When last | saw the two Hungarians, they
were off to teach at the Banff Centre of Fine
Arts. To Banff, 75 miles west of Calgary,
from many countries come hundreds of stu-
dents and faculty artists—instrumentalists,
vocallsts, composers, conductors, painters,
dancers, actors. secliuded on a4 mountain
overiooking Canada’s second ranking tour-
151 town (after ‘."hmu:nrn Falls), they pursue
their arts and sometimes take their perfor
mances o Calgary

Whether for culture or climbing or skiing
or just looking, millions of people crowd
through Banff eve 'y VEAr, and en route most
of them pass through C algar

Arpid and Kilmin each owe something
lo & compalri 1l. Joseph Sefel, a Hungarnan
refugee in 1956, 1= now a Caleganan mithon-
alre, After .'il'."i.'l_']'.'_ﬂ ventures here, he made
his fortune in geophysics and business, His
|,I"']".."|1,I_ et brought Kilman from By In.-]'-: =1
Sefel Records is only one enterprize of this
remarkable mew Canadian. Six of its Dest-
selling stereo discs are of Arpad conducting
world-renowned orchestras

“I'm more intérested in music than mon-

" Joe told me. "1 love to help talented peo-

ple contribute to culture Im my new country
Canada, vou know, 15 a wonderful place.
Except for Cttawa

He sat behind a mammoth desk—elegan
in pin-striped blue suit, diamond rings, mas-
sive cotffure of jet black hair, explosive gray

sideburns—enormous and powerful, vet his
was soft and quiet. He seemed a
strange gliant from some children’'s book.
He was one of hundreds of free-wheeling
Calgarians with little good to say for Olla-
wi. We're hphting socialism mn Canada,
vou know. The eastern Liberal povernment
of Pierre Trudeau. 1 can admait only that 1t
beats fighting Communism in Hungary.”

AATIN

OCTALESM Y
In the conservative West vou hear
the word often. In Calgary, particu-
larly, it refers to taxes and price con-
triols and rovalties and regulations on the oil
industrv. And the restricting of foreign com-
panies, buving of others: Canadianization
takeovers. Oilmen bebeve (Hiawa
plienated [oreign f[1'-'1'~1nr=- and erippled
~'l'-:n-- Canadians in the Chl Patch as well
arl O, Nickle, 1r-|‘--'.r|l;'||1 of Conventures
L..m: ed, an all-¢ .1[1..=|rl| i company, is Cal-
gary £ oll patriarch
‘Canada probably has more latent energy
than OPEC.," he 11-|n1:1.|-.- “"Butour bickering
over whether or when or how to tny
o become a world power in energy has
farce. Trudeau's National Enerm
was bureaucratic, antiwestern, and
] The feds spent hillions buying
out foreign companies, at terrible prices
Federal taxes and provincial rovalties wert

l|'|E|.-:'

.:_11_"-:'1i A
Halicy
l-advized

ratsed unconscionabl
“Even bhefore the ot glut,
(lisastap lII|‘||II'

"he continued,

I Wis A My have Lo go

Keeping tabs on tho
commipetition, oll commnies
Doul LEing

&t 10r

AOVE N0 gualms a
sodirs, the tndustry's |
snies—a legal but somerimes
PrOJESS1OTL.

vy Lt only his dog Sam jor
company, free-lance scoul

4 LM per
fon -I'L'I.II on emd as he haunts
the otl fields )y Alhk
I-I!rl.';n {

Sashatohewan
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Daug Abell l!l.'-'-'.':: in i

erta.
glumbia, gnd

A spotting
SCO |"'|;"‘1-=. Vhell eount the
jaints of pipe as they are
pulled from a well to
determine the depth of
dritling
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through another ail crisis before we wake
up. We've got to gel some of our hig, long-
term energy projects going again.”

Several multibillion-dollar oil megaproj-
erts have collapsed in the Canadinn West
over the past few vears. Not farout of Calga-
rv, however, on ascreeching, pounding drill
rig, among a bunch of mud-covered, long-
haired roughnecks in cold-weather gear and
hard hats, 1 learned that there were still
some solid winners, Here I met a blond man
with & childlike smile and a Dutch accent.
Hisclothes were clean, He couldn't be one of
the crew.

“I'mthe geologist,” he adlmitted. *And the
engineer. In fact, I own the well,™

Ed Koetsier also admitted he slept in his
car, engine running and heater on, between
tests and calculations to see whether the
£200,000 he was putting into the well would
pay off. It did. He's one of Calgary's surviv-
ing millionaire independents. Some were
swept away by taxes or takeovers or high in-
terest rates or falling prices. A few went un-
der in the surge of speculation. Expanding
too rapidly, borrowing too deeply, over-
reaching on takeover attempts.

HAT'S HAPPENED t U. 5.
companies, and the Americans
who built 20 much of Calgary? Well,
they've been Canadianized. Some
American companies have pulled out or sold
out, some American executives replaced by
Canadians, The trend to dispossess foreign-
ers hasn't made them happy, but they saw
it comiIng,

Canadianization, It's today's password in
a country long owned largely by outsiders.
Foreigners, mostlv Americans, once con-
trolled 90 percent of Canadian oil and al-
most as much in autormnotive manufacturing
and other industnies, Today Petro-Canada
is a cornerstone of Canadianization. This
new federal energy carporation, now one of
the nation’s largest, has two new skvscrap-
ers in Calgary. Socialized oil.

NOVA, ance only a pipeline company but
now the second ranking gas-and-oil con-
glomerate in the private sector, reflects the
same trend, It was built by Bob Blair.

When Blair's short-cropped white head is
lowered, it looks rather like a buffalo’s: for-
midable. The gleam in his eve is reasonable

Calpary: Canada’s Noy-So-Wild West

though, and his Scottish burr is reassunng.

He gestured out the windows of his presi-
dential suite atop NOVA's new J6-story
tower; "' Those skyscrapers out there—most-
Iy U. 5. and foreign owned in the beginning,
Your oil industry and banks helped us vears
ago when our own investment institutions
wotldn't or couldn't. But today I'm in favor
of Canadians’ recovering some control over
our own nation’s economy. Even if that's
somehow considered anti-American.”

If more Calgarians are joining the chau-
vinistic strugele to control Canada for them-
selves, in the process there may also be a
softening of their image as male chauvinists,
Equal rights for women haven't yet pene-
trated the Petroleum Club, but when they
do, Dianne Hall, cenior vice president for
NOVA, probably will be the first lady al-
lowed in for lunch. She is the most elevated
businesswoman in lown.

Dianneis the daughter of o Saskatchewan
truck driver. She went to work at age 16,
and reached a top-floor office in 25 yvears.

“We've had some nice changes in town
lately,” she told me over coffee in her white-
carpeted office. “Calgary has begun to ac-
cept NOVA and Canadianization, even to
zome extent Petro-Canada. Alsp, the reces-
sion cleaned out some of the operators who
came because of the boom. The city is back
in the hands of professionals. We're doing
business again with a handshake or a phone
call, in the tradition of the Canadian West."

OME DEMOCRATIC NOTIONS

do come out of the Petroleum Club.

That's where T talked with Harley

Hotchkizss, geologist and oil indepen-

dent, also self~made. (A friend told me that

Harlev went through all the grades of a one-

room country school without owning a pair
of shoes.)

Harley and some business associntes
bought the Calgary Flames ice-hockey team
from an owner who had to sell because of the
falling real estate market.

“For a vear or more we had to struggle,”
he confided. “But all of us loved hockey,
and we wanted to keep a National Hockey
League team in Calgary, Now that the team
iz in the new OQlyvmpic Saddledome, they're
inspired. We'll put the profits into scholar-
ships and Olvmpic hockey. Calgary's been
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good to us, and we want to return the favor.”

Hockey teams and figure skaters from
around the world will meet in the Saddle-
dome, the city’s new 17,000-s¢at ice palace,
in 1988, when Calgary is host to the XV
Olvmpic Winter Games, Even the luge and
bobsled runs and the ski-jumping hill will be
within the citv limits.

Money to expand facilities at the Univer-
sity of Calgary for the Olyvmpic Village,
where the participants will ive, comes from
the deep pockets of the Alberta government
at Edmonton—pockets that help many
causes, Albertais the most solvent province
in Canada, with 13 billion dollars in a Heri-
tage Savings Trust Fund, Derived from the
heritage of oil and gas, it is dedicated to im-
provements for the future.

Nearby, the fund 15 helping a giant new
high-technology research and development
park. At the university itself, nearly 15 mil-
lion dollars a vear polishes the city's image as
a mecca for medical research

“Se can pav to hire top people from
across Canada, the U. 5., and Europe,”
Dloctor Veale sand.

Doctors W, L. Vealeand K. E. Cooperof-
fered me a cold Canadian beer in the faculty
restagrant, looking out across a campus of
superb modern builldings. These two re-
searchers, past and present heads of the
physiology department, have found a sub-
stance n the brain that may help control
brain damage caused by fevers and convul-
sions—without the side effects of some
drugs used today. Their work on hyvpother-
mia, too, may help save the lives of skiers,
climbers, and outdoor workers across a cold
country.

EQPHYSICISTS are the big high-
tech professionals of Calgary, A
thousand of them are headguartered
in glass-walled beehives downtown:
scientists whose electronic data, from seis-
mic explosions in the field, reveal the earth's
stratigraphy; their computers and their ana-
Iysts can detect locations for oil and gas that
would otherwise never be suspected.
“You're not allowed to photograph these
syntheti¢ sonic logs,” the dean of geophysi-
cists, Rov Lindseth, told me: “They're
confidential. They belong to il com-
panies in MNorway or Indonesia. Here's

400

one. though, that has been released ™

Across an entire wall was a computerized
colorpicture of 13,000 vertical feet of Brizil-
in geology. His finger traced the profile of
an ancient riverbed. “Filled with sediment a
hundred million vears ago, il was once as
deep as the Lrand Canvon, ™

Roy iz president of Teknica Resource
Development Ltd. and past presidemt of
the international Society of Exploration
(zeophysicists., He showed me one computer
that fires 1.4 million jetsof ink onto a whirl-
ing drum every second,

“We feed it seismic data from this other
computer,” Roy said, Swiftly it pictured a
laver-cakeslice of the earth, so readable that
even | could see possible oil or gas pockets.

"This opens a new era in locating energy
reservies around the world. " Next morning
Roy would carrv a suitcase full of his color
logs to Australia, Indonesin, and Africa.

then on to the Middle East and North Sea.

HILE MANY CALGARIANS

like Roy keep in close touch with

the rest of the world, many visitors

from the United States seem odelv il]-

informed about Calgary—or Canada, for

that matter. There are stories about Ameri-

cans who arrive in Julv with skis, snow

tires, parkas, and gloves. Most Canadians

are too polite to want to be quoted. But one

uninhibited young waiter, Craig Thme, sat

himself down at the table in his quiet neigh-

borhood restaurant and couldn’t stop talk-
ing, except to get us more coffee:

“You think we're just like vou Americans,
ch? Well, in some wavz: mavhe we are
We've got your U. 5. channels on our TV,
Most of our magazines come from across the
line. We travel in the U. $ for our vaca-
tions. We are Americanized. But we're still
Canadians, eh? With our own history and
culture. And strong national goals.

“¥ou don't know about our climate or
about how most of us feel about the East and
Pierre Trudean. You don't realize how upset
we are. From the entire West, he holds only
one Liberal Party seat in parliament.”

Alberta's premier, native Calearian Peter
Lougheed, epitomizes western sentiment. A
nationwide poll in late 1982 ranked him the
rmost popular political figure in Canada.

In his high-nse Calgary apartment the

Natonal Geographie, March 984




premier decreed that 1 call him Peter and
showed me his view of his hometown's sKy-
lhen he talked of the Canadian West
ALer ompliched in ter
vears here, Canada will never again be the
same. We ve acguired some significant in-
fluence in national policies, The goviern
eoing to have

WwWihnal we ve ai

Mmcils In the East are
bhecame reconciled o a new kind of nation—
g Canada mm which the western provinces
play their proper role. A Canada 1in which
the West 15 recognized for 1ts contributions

“For too long we've had too little 1o s

about the countrv's directions. Bul now

ot l koW, owrer

we're determined about the future, There'll
e & big chanee 1o the next nation:l election
Meanwhile, we t Caleary and
Alberta and the West ready forit,”

Canada is watching Calgary and Alberta
the entire West. And Peter
colld have run for the na-

|||-.|-.I "_..l _-:.

closely, and
|_.1'-|,'.:!|l.;l._ il LG !'E
tional leadership against Trudeau. He elect-
ed to stay with Alberta, “through the bad
times as well as the good.” He may still hig-
ure in the future fireworks of his country
He's aonly 55

My last day in town I had lunch with ms
favorite Calegarian, queenlike Mary Dover

of o beautvy salomn. the Bax

Clamour on wheels: Donald A

Cffice, puts the final touches on a new hatrdo for Karen Murray. After moving

from Edmonton m 1880, Michalkow lacked garage space for his prized Harley
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Marv Dover. He was Georpe Calliou, 2 unemplovment, bankruptcies, scaling back
Cree, Petro-Canada’s Coordinator for Na-  of our long-range hopes and plans. Bul to-
tive Affairs. He 15 a good friend, for the day we are sensing this city's texture, its
many causes she has championed include a  quality, not just its dollars. We have a tradi-
ctrong concern for the wellare ol Alberta’s tion of education and culture, and concern
native inhabitants for people, newcomers as well as Indians,
Mary Dover is a Calgary elder statesman children as well as oll executives
She prefers that to stateswoman. ) Now she Calgary is going to be more than just the
gave me her assessment of the [uture city that leads the West, It's going to be a bet
“This recession has hurt a lot of us. 1he ter place to live.” D
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the Rhimo

because of their greater wariness and their
tendency to keep to thick bush, Neverthe-
less, according to Inin Douglas-Hamilton,
W ilo Was '.'|'|;l| VEQ as din iidviser to |.-|T'.1I'.
in antipoaching operations in the early
1080, there may <til]l be =1x or so black rhi-
nos tn Uranda. No more than that
“Because of the war of liberation in Usnan-
Ia," Iain told me, “thousands of cheap auto-
matie weapons became avallable. Almaost
ANYOne wWho wante | one conildd Zet o AT

they're ideal for anyvone who wants to poach

By EsMOND BRADLEY MARITIN

Photographs by
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Under the circumstances, poaching 15 now
guite g profitable livelihood for unscrupu-
lous peopie,

“These guvs mean business,” he contin-
ued. “And since they are often better armed
than the rangers who guard the parks and
reserves, they've had a free rein. Usually
thev're going after elephants for the ivory,
but if they find a rhino they'll shoot it as
well. They onlv want the horn—they leave
the rest to rot,

Tain 15 an internationally acclaimed ele-
phant expert, and largely because of s
work manv people know about the decline
of those animals in Africa * But the fate of
the rhino has received far less attention.
Even many conservationists are unaware
that while there mayv be more than a million
elephants on the Afncan Continent today,
the number of African rhinos has plummet-
ed to fewer than 20,000 and continues to
dwindle

r' '111]"_'- UGANDAN EXPERIENCE is

not unigue. In Chad, Ethiopia, Soma-
: lia, Zaire, and Angola, raging civil
wars over the past decade have also taken a
heavy tall in rhino lives

Even in relatively stable, conservation-
conscious Kenva, where [ live, the number
of rhinos has dropped from 18,000 in 1969
to-about 1,100 now, Similarly, in northern
Tanzania poachers have wiped out 90 per-
cent of the rhinos in the past ten vears

Rarer still are the three species of Asian
rhinos—all quite distinct from the African
tvpes. The papulation of Indian, or greater
one-horned, rhinoceroses lett m Indie and
Nepal has shrunk to about 1,700, The Su-
matran thino {(also called the hairy rhino)
todlay numbers only about 5300, widely
dizspersed in the forests of Burma, Indone-
siza, Thailand, Malavsia, and, possibly,
Kampuchea, Laos, and Vietnam, And with
fewer than 70 animals the Javan rhino, re-
siricted to the western tip of the island from
which it takes its name, i considered one of
the waorld's ricrest beasts.

Years ago, when | first saw rhinos in the
wild, I developed an immediate admiration
for them. Second insize among land animals
only' 10 elephants, thev are endlessly

"Dirin and Tan Doueglis-Humilion reported on Afn
ca's elephants in the November [950 GEDGRAPHIC
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Poachers’ grisly handiwork, the carcass
of a rhino felled by a rifle festers in South
Luangwa National Park in Zambia, one of
the [ost refuges of a large population of the
endangered black rhinoe, I'ts killers sawed
off the horns to eam about 5350 from
smugglers, who attempt to satisfy interma-
tional demand. A sofitary creature, the
black rhuno leaves three-toed prints on reg-
wlar routes, making it easy fo trach. Bven
with da grack antipogching team and man-
datory jail termis for those caught, Zambia
finds it difficult to halt the camoge in o
park three times the size of Rhode [sland.

National Geographic, March 19584
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fascinating because of the great variation of
hehavior among the different species.

With camera in hand 1 stalked white rhi-
nos in Murchison Falls National Park in
Uzanda—Dbefore the troubles there—and
wits amazed at how unaggressive they were,
I could pull my Land-Rover within several
feet of them, and on foot get nearlvasclose. 1
remember creeping up downwind of a male
that must have weighed more than 3,000
poundstotake a seriesof photographs show-
ing the square lips that are o well adapted
to plucking a few blades of grass at a time
{in fact, gross i« the chief food of these enor-
mous beasts).

When he finally realized T was nearby, |
was Iyving prone in front of him, completely
villnerable. But he simplv ambled a little
farthoraway. Thisdocile nature of the white
rhing is what makes it such easy prey for
poachers.

ONVERSELY, 1 have been charged
by ageressive biack rhinos—which
have al:o been known to charge at

teing passing through their territory. A
black’s bulkv vet compact form {sustained
by massive amounts of shrubs, herbs, and
fruits, but hardly any grass) is no hindrance
to speed. The animal can sprint at 35 miles
an hour, and its extraordinary muscle struc-
ture gives it the ability to turn and change
directions incredibly fast,

Whenone of these creaturescomes gallop-
ing toward vou at top speed, its head sway-
ing back and forth menacingly, making a
thunderous noise each time its feet hit the
ground and snorting loudly, vour only
thought 1s how to escape. Usually that
means climbing o tree, but many of us are
around to tell about charges simply because
i black rhino became distracted from the at-
tack bv somethingelse at the last moment, or
because it had intended only an intimedating
mock chirge in the first place.

But one can never assume with a black
rhino. In the early dayvs of Kenva's parks,
visitors were warned, “Find vour rhino be-
fore it finds vou!™ Totally unpredictable,
thése animals have been reported to enter
campeites & night, scatter smoldering logs
of a fire, then peacefully walk away.

They are inclined to curiosity, which
leaits some prople to believe that what some-
times may appear to be a charge is actually
only an attempt to investigate. Rhinos don't
have very good evesight for distance, and 1
think this is what causes them to behave er-
ratically when disturbed

It is not always easy to find a black rhino
before it finds vou, however. The animal is
elusive in heavy bush, and the oxpeckers
that accompany It serve it as an effective
earlv-warning system. Yellow- or red-hilled
hirds about the size of starlings, they pry
ticks, flies, and other insects from the rhino’s
hide. They also sound ashrill alarm when an
intruder approaches—which doubtless has
saved more than a few rhinos from the ar-
rows or bullets of poachers. The poachers,
however, obviously have not massed all their
opportunities.

PPALLED by the ever increasing num-
ber of rhino carcasses being found,
many of them with gaping holes

where their horns had been removed, [ set
out to learn what the market for rhino
produocts was, why the market apparently
had grown larger, and what kind of prices
were being paid for rhino parts, That inves-
tigation took me throughout Africa, into the

Dr. Esmand Brudley Muortin is vicecchairman
of the African Elephant and Rhino Specialist
Ceroup, International Union for Conservation of
Nature. Jim Brandenburg, winner of the Mag-
wrine Photographer of the Year award in 198]
and 1983, has been under contract to National
Greographic since 19779,

Dilemma of the horns: Emplovees of the Natal Parks Board near Durban ponder
whiat to do with @ fortune in confiscated rhino horns, each worth thousands of dol-
lars to Asian dealers; some of whom stockpile the commodity against future price in-
creases. South Africa’s provincial governments formerly sold the hom to roise
money for wildlife conservation but now abide by international agreements banning
the trade. The distinctive spike on the rhino’s head is composed not of bone but of
matted hair and other fibrous heratin
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“Rub on the evebrows to attraoct women,’
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mends a rhine eltxir in Johannesburs
puthor, in tracking the worldwide trodi
rhino horn, discovered that such tradition-
il duly medicine represents an mfinites
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in sanaa, North Yemen, where rovgliy
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Mideast, and later—in cooperation with the
World Wildlife Fund, the International
Union for Conservation of Nature and Nat-
ural Resources, and the African Wildlife
Foundation—to India. Southeast Asia, Ko-
res, Taiwan, and Japan. 1 got my answers,
and a couple of surprises.

In Africathe only place where there is real
demand for rhino products turned out to
be South Africa, especially in the mwti shops
of Johannesburg and Pretoria. Muti is the
Zulu word for medicine, and in theswe shops
an array of herbal and animal products
includimeg thino—is sold

Dr. k. M. Naidoo, a retired practittoner
of homeapathic medicine and the proprietor
of one of the largest muti shops in Johannes-
burg, told me that Zulus would buy a little
powdered rhino horn to mix with dried hee,
which they swallowed to treat jaundice.

“But 1 actually sell more rhino hide than
rhino horn, ™ he said.

“Whatever for?™ 1 asked.

#Zulus have a multitude of uses forit,” he
replivd, “both medicinal and, well, kind of
magical. For instance, they'll sometimes
burn a piece of it inside their homes, believ-
ing that its vapors will chase away evil spir-
its, They also eat a bit of rhino hide to stop a
nosehleed or prevent ill effects from snake-
bite. 1 can sell a piece just an inch square for
five dollars, . .. If vou're really interested
in the sale of hde, though, vou ocught to
go to Natal."”

available rhino hide comes from ranch-

es there, where surplus old male white
rhinos from the parks are stocked for sports-
men from abroad to shoot. Mest of the tro-
phy seckers don't want the hide.

The manager of one of the game ranches
in Natal told me he used to sell a lot
of rhino hide before the government banned
its export

Export? "I thought it wasn't sent out of
the countrv—that it was vsed by Zulus in-
stead,” I said.

“Tust a small fraction,” he responded.
“Wholezale, 1 could geta lot more by selhng
it to & Chinese merchant who sent it to
Hong Kong. He used to pay me $30 a kilo-
gram |2.2 pounds)], and since the average
white male rhino vields about 120 kilos,

I TOOK HIS ADVICE. Most of the

They're Kitling Qff the Rhino

that meant one hide was worth £3,600!"

That was all very interesting, but it didn't
explain why rhinos had been slaughtered
elsewhere in Africain the 1970s—little or no
hide had been taken from them.

HY WERE PEOPLE somewhere
‘;‘; suddenly wanting a lot of rhino

horn? The middlemen who encour-
aged hunters to supply the horn on a scale
hitherto unknown would not disclose any in-
formation, but it wias widely rumored that
planeloads of rhino horn were leaving inter-
national airports clandestinely and that
dhows, the old wooden sailing ships that
have plied the Indian Ccean for centuries,
were also carrving the horn, stashed under
their legitimate cargnes.

[t was said that the Chinese used rhino
horn as an aphrodisiac, and that they had
been buving it since ancient times, I had no
firsthand information to confirm that sup-
position, and, frankly, it seemed rather fan-
ciful that a demand for love potions could
escalate so greatly,

Nevertheless, 1 was willing to accept the
idea that it could well be a traditional use for
rhino horn that had recently been spurred.

“Look for some traditionally oriented
people who have suddenly become rich,” 1
told myselt.

S0 T went through the rhino-horn statis-
tics from the davs when such trade had been
legal. 1 was searching for a place on the
Indian Qcean that used 1o buy rhino horn in
some quantity and that had found new
wealth, perhaps from the discovery of oil

The old export records showed that Aden
once bought rhino horn, That was no help!
Whatever prosperity Adenonce enjoved has
gone by the wavside, I began to fee] that |
must be on the wrong track. Then I thought
of a country that had been closely associated
with Aden—North Yemen. It doesn't have
oil, but Saudi Arabia right next door does,
and North Yemen in the 1970s had just
apened up to the outside world

A few weeks later 1 flew to Sanaa, the
capital of North Yemen. Just how 1 was
going to find out whether rhino horn was
in demand here, 1 didn’t quite know. How-
ever, I thought a good place to look for it
would be in the suc, one of the most colorful
marketplaces in all Arabia.
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['was looking for the quarter where jewel-
ry I¢ zold when I found myself amid an arrav
of sialls in which crafismen were busily
munking different parts of daggers.

More than 80 percent of Yemeni men
wear dageers, called jambiyyva, and they are
loath 1o part with them for any reason,

In the suq dagger making was & major
activity. There were scores of people sharp-
ening blades, sewing belts, and carving
handles. 1 noticed among the carvers one
who was carefully collecting the shavings
from the floor of his stall.

“What are vou going to do with them?”
I asked.

*There's someone who has offered me a
gond sum for them,"” came the reply.

I picked up some of the shavings and
was sifting them between my hands
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White Ehino
Ceratathersim simum. Also called the
pguars- ipped rhing, this 4 500-pound
animal, 6 feet at the shoulder, survives
i bwe Au chea. The northern has besn
nearly annihilated in Ugands and Sudani
the southern prospers in South Africa.

Black Ithino

Diperat bicorms The survivors of recent
poaehing are scattered iy and near parks
of East Africa. Even al 3,000 pounds and
&-foot shoulder helghts, they are hard to
see aince they reat In the shade In daytimn.

when the carver opened a big box

“You see,” he zaid, “they're special—not
like ordinary dagger handles, which are
made of water-buffalo or cow horn,”

Curious, 1 peered over his shoulder into
the box and saw a dozen rhino horns!

“This 15 what we use for muking the best
jambivva handles,” he explained.

I must have stood there gaping for several
seronds—my hunch had been right!

ORTH YEMEN used to be one of
the poorest countries in the world.

An eight-yvear civil war that ended
onlv in 1970 succeeded in overthrowing the
autocratic imams who had wielded the sole
political power in the country. Prior to that
time few Yemenis traveled abroad, but af-
terward many began seeking jobs in Saudi
Arabia, where they helped on construction

Marional Geagraphic, March 1984
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Indhian Rhino

Khinoceros ynicormm, Tho 4,000+-pound,

5.5-foot one-hornod rhine takes roadily

to water, even swimming wide rivers. Strict

protection in Indis and HHE:;E has swellad
ation possitle.

its numbers, making trans

T MALAYSIA—
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B _' h 'ts.'.HI:;F.P B J-'5"¢i".f"
% L [ * BTo |4E3
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i # A CRER P cs st This smallsst
54 p1 2, nds and 4.5 feet.
- y hair. ©njy o
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Bhinsceres sanddicus. Overhunting has
almaost extinguishad this J,S-I:I-I:I—r-nund.
f-foot-tall behemoth, found only
In.Java's Ujung Kulon Maturs Resarve,
sel anide in 18321 for e protection

projects and earned very high salaries.
Their money flowed back into North Yemen
at the rate of about three million dollars a
dav in 1978, As aresult, Yemeni men could
then afford daggers with rhino-horn han-
dles; formerly such adormnment was the pre-
rogative of a very small clite.

It was mostly the Yemeni demand for
rhino horn that caused the wholesale price
to go up from F35 a kilogram in 1973 to
500 in 1979, This 15-fold increase in the
value of rhino horn in just six vears led
illegal hunters in Africa from the Sudan adl
the wav south to Namibia to go after rhinos.
An average of cight tons of rhino horn a
year was sold between 1972 and 1979—at a
cost, overall, of some 22,000 rhinos' lives.

Even though the North Yemenis were
buying more chino horn than any other peo-
ple in the world, 1 discovered that their

They're Killing Off the Rhino

| Range af rhinos in historica! timds
& Major market for rhino products
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marketaccounted forlessthan half the total.
That's when 1 decided 1 must go to eastern
Asia Notonly could the journey help me de-
termine if, in fact, thino horn was used as an
aphrodisiac, but it also could lead me 1o an
explanation of what had happened to the
Azian rhino populations,

TRADITIONAL medicine

N THE
shops in Singapore, my first stop, 1 be-

ean to doubt the stories of rhino horn as
an aphrodisiac. 1 saw a lot of other animal
products being sold as sexual stimulants—
dried Hzards, monkey brains, sparrow
tongues, deer tails, rabbit hair, and tiger
penisgs—but no rhing horn. For other
purposes, ves, 85 1 would notice again in
larger pharmacies in Hong Kong, Macao,
Taiwan, Thailand, Japan, South Korea, In-
donesia, Malavsia, the Philippines, Brunei,
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KILLING RHINOS
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Ever alert for poachers, on armed guoard walc] '
whire rhinos transferred to Kenyva's Meru National Park
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(i) rhinos 1 v eF e preserves in South Afrea and bevi T,
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for howrs in doust or mud. The habit o)
stomping in (fs own dung permits it |

[emve odor trodls goross Le SOy arrd, easl
[v followed by tis own keind
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and Burma. But in interviews with more
well as rhino-horn impaorters, wholesalers,

il IIII'E SUIIMETS rl..:""i'.' LCTOAS | in I:-l:" =

than 400 practitioners of folk medicine, as

THLEY -'|_"-'I--Ii i d CUre 1oF inMpoltence oty 11

partsof western india. My conclusion 12 that

the belief that peoples of the Far East use

rhino horn for sexual purposes is wrong
| also noticed that wherever rhino horn
was usied s a medicine, the favan, Indian,
and Sumatran species were preferred. Bud
because of Lhose species growing scarcity
ustomers are turning more and more to the
African horn
| 11k 'l'-.iII !=II' 10 ".'ri~ LL] Illli'-' !'Il'r|| L1
Manila or Singapore is the equivalent of
511,000 a kilogram. A<ian rhino horniscon
siderably more; in Mandsalayv it retails for
a staggering 520 | a kilo. Customets, of
ourse, buy only aminuteguantity ata timse,
néver more than a few grams (far less than
an ounce). Still, the cost 1s greater than it

wotld be for almost anv other drae

wenl to Burma that |
o5t medicinal use of i
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ollected the urine of a baby rhino to b
lor the cure of sore throats and to

ward off asthma attacks

“Wegive it toanyvone who asks forit, but ]
think elsewhere it's actually sold, and In
much larger quantities,  one Keeper sai
He was correct. The Calcutta zoo earned
5750 in just one vear from the sale of an old
rhino s urine, strange, perhaps, but at least
Lhe anmmals don't have to be killed for i

In Nepal T learned that the death of a rhi-
no can hay
Mepalese Hindu mvthology the rluno i5 a
spectal sacnficial animal, whose horn was
given to it by Lord Vishnu

[|I a2 Tt Ca I-l Lne I.':;|l!|I!| T.'—.-|_|.':-.: '.'-.|I'|l ||
every hepalese King 1s required to perform
upon his accession, rhno-blood hbations
are offered to the Hinduy :__"'"5'-

in Kathmandu I met Gen. Kiran Shum-
shére Rana. Though not a king, this dis-

tinpuithed rentleman was the retired

wve religious significance, for in

'II':'.'E:-J'I'.'ll.I in i |:.l':- of |.||I" .""-:'!:|l.'.|-'."'-l' "!'_I.[I'l"-
and the son of a former prime minister—anid

he performed the Blood larpan at age 19

1 il me how he had gone to Chitawan

, z = = N M = A S—
Vallev, where the countrys only rhinos lived




i which had become the private preserve
of the Kanas, to hunt a suitable animal
These Indian rhinos are a {erocious species,
ind their thick, folded skin, covered with
tubercles resembling iron rivets, gives the
impression of metal armor. But from atop
an elephant, the voung man brought a large
male down with a single shot

“Then," he said,
dragged the rhinoe to a nearby nverbank.
they disem-
boweled him. [ ¢climbed into the abdominal
cavitv they had made in the rhino and sat in
its blood up to my waist for a lew minutes
while the Hindu priest eificiating at the cer-
emony offered prayers, When I was directed
to do =a, I stood up, myv hands cupped with

*a team of helpers

where, using special kmives,

rhino blood, and held them outward to the
gods in memory of my mother

“Later | ate the meat between the hoot
and ankle of one of the rhino's legs; therest of
the meat I gave to the villagers.™

In January 1981 the same rile was repeat-
ed by Nepalese King Birendra, just outside
what has become Chitawan Park, in honor
of his late father, King Mahendra

Although the rite requires the death of a
rhino, it 1s so important that it guaranlees
the survival of the greater one-horned rhino
in Nepal. No fewer than 5300 armed soldiers
guard the Chitawan rhinos. As a result,
their numbers have risen from 160 m 1966
o 375 todav—and there has been no rhino
poaching inside the park since 1976
\arch 954
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Gentled by attention, o ten-vear-old black rhong named Hosham (akes sugarcans
from Courtland and Claude Parfet, owners of Sollo Wildlife Sancruary in Kenyva
I

Here in the refupe, black riines, though Oreeding only ondeé every five

Wy an th

gverage, have multiplied. The Parfets hope this year to fulfill their dream of reintro-
ducing to g secure natfonal park a breeding herd of the animal that Kemva President
Dantel Arap Mol has declared g national (reasure

because conzervation does nol receive pop-
ular support. It is, instead, i source of wen-
sion, @& matter of ethics and priorities at
odds. That 1=sue will have to be solved first
if many wildlife species are to survive.'
South Africa has shown thal where the
citizens support conservation, Il can suc-
ceed—alded by an enlightened park man:
agement with adequate manpower and
skilled administrators. all of them highly
trained, motivated, and disciplined. Conse-
gquently, the country’s black rhimo popula-
tion 15 increasing by more than 5 percent A

angd the number of white rhinos is
crowing at such a rate that culling will proh-
ably be necessary within 20 vears

It would be [!-r:'t':-l'.'l]l]v. of course, il the
surplus animals of South Africa’s reserves
and other African private game farms could
he used to restock areas where the rhinos
are going or are already gone. That is im-
possible, however, until the animals can be

W ECaAl,
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protected—and until consumers stop ther
demand {for rhino horn, that seems verv
unlikely

HAVE JUST RETURNED from an-
other trip to Asia, where | tried to get
whaolesalers and retailers to substitute
water-buffalo hide for rhino hide (thev are
used for the same medicinal purposes) and
saiga antelope horn for rhino horn, And 1
wottld urge anthropologists to go to MNorth
Yemen to take on a stuchy of how to convince
the Yemenis to use another material for their
dagper handles
But more important than anyv of those
things might be to get, for the first time, the
full mutual cooperation of conservationists,
wildhife administrators, traders, and law-
enforcement officers
Those hornless carcasses rotting in the
sunarea blight not only on the iandscape but
alzo on the conscience of mankind i

National CGleoeraphic, March 984
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Dodge Caravan. A truly revolutionary vehicle. It can
handle two adults plus 125 cubic feet of cargo. Or five adults. Even seven
with the available rear seat. Yet it's shorter than a full-size station wagon,
s0 1t's easier to maneuver and park. And since Caravan stands a mere
55! 1t's easy for you to get in and out of. And it’s easy to get Caravan in

; and out of your garage.

Caravan’s 2.2-liter engine
rates an est. hwy. of 37 and EPA est. mpg of
[24] —impressive mileage for a vehicle of
this sort. Caravan also has front-wheel drive
to handle shippery surfaces outside and give
you more room mside. Yet for all of this,
Caravan is remarkably low-priced and even
backed by Dodge’s 5 year/50,000 mile
Protection Plan on engine, powertrain and
outer body rust-through.

The totally new Dodge
Caravan. You've got to see it, sit in it, and
drive it to believe it. All of which can happen
at your Dodge dealer—where you can buy or lease™ your very own
transportation revolution. Order one now.,

The New Chrysler Technology. Quality backed
by 5/50 Protection.
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INTRODUCING
DODGE CARAVAN.

A TRANSPORTATION
REVOLUTION.

NOT AS LONG AS A FULL-SIZE STATION WAGON,
YET IT HOLDS 40" MORE CARGO. AND IT'S ABOUT THE
SAME HEIGHT AS THE AVERAGE AMERICAN WOMAN.
IT HAS FRONT-WHEEL DRIVE, GETS INCREDIBLE MILEAGE,
AND IS BACKED BY 5/50 PROTECTION.

e
_T

—— -

FULL-5IEE VAN INMNE CARAVAN

i A e Eiys [NOudes aees SEE DRALER 1R DETAILS BLCRLETLT PN SAETY




' The truth about the
North Pole

5 PRODUCERS of award-winnimmg TV
specials for 18 vears, we at the National
Geographic Society appreciate the value of
the spice of entertainment in documentary
programs—but somehimes the price of the
spice is too high. This is true of ITT's docu-
drama *Cook and Peary: The Race to the
Pole,” aired last December 13 by CBS, We
were asked to believe by author I. C. Rapo-
port that Dr. Frederick A. Cook reached the
North Pole in 1908, and that his legitimate
claim was denied him by a vicious and para-
noid Robert E. Peary, whose own claim to
the Pole in 1909 was cast in doubt

This i= blatant distortion of the historical
record, vilifving an honest
hero and exonerating a man
whose life was characterized
by grand frauds. In fact,
there has never bheen any-
thing to substantiate Cook's
claim, other than his word.
As the University of Copen-
hagen reported when it stud-
ied his claim and failed to
find any proof, he brought
back not a single astronomical observation.

How good was hiz word? Of the impor-
tant biographical events the film failed to
mention were Cook's attempt to publish a
Yahgan Indian dictionarv, another man's
lifework, under his own name, and his co-
lossal fraud at Mount McKinley in Alaska.
Twovears before he claimed to have stood at
the North Pole, Cook claimed to have stood
upon the summit of McKinlev, North Amer-
ica’s highest peak, then unclimbed. He came
home in triumph, to many honors,

His claum was a fraud, based upon a doc-
tored photograph and fictitious entries in a
diary. An Explorers Club-Amernican Geo-
graphical Society expedition in 1910 located
and photographed Cook’s fake “summit”
some 19.3 miles from the mountain and
15,000 feet lower than the true crest. Dr.
Bradford Washburn of the Boston Museum

Wk FLAR MEAEETY TUOR TD THE ESpETE FLE

of Science and Adams Carter of the Ameri-
can Alpine Jowrnal used photogrammetry in
1955-57 to demonstrate beyvond doubt that
Cook hed about climbing McKinley. It was
for this, incidentally, that he was expelled
from the Explorers Club and the American
Alpine Club—not for his polar claim.

The only witness to Cook’s claimed climb
of McKinley signed an affidavit that he nev-
er attempted it. The only witnesses to his
journey to the Pole, his Eskimo compan-
ions, told Pearv and later Donald B, Mae-
Millan that he never attempted it.

In 1910 Rear Adm. John E. Pillsbury,
USN, concluded that Cook did not have
enough food to get to the Pole
and back, and that his photo-
graphs could not have been
taken at the times and lati-
tudes claimed.

Perhaps the largest false-
hood of the program was the
implication that Cook was
nounded mmto jail because of
hiz polar claim. In fact, he
was convictedin 1923, along
with other officers of the “Petroleum Pro-
ducers Association,” of using the U. 5. mails
to defraud—an oil-stock swindle that land-
¢d him in Leavenworth Penitentiary, where
he served five yvears of 5 14-vear-9-month
sentence. 1 his alone 1s enough to destroy the
credibility of "Race to the Pole."

Peary's claim is backed by astronomical
pbservations made by others as well as him-
self, by soundings taken through the ice, and
by the testimony of his companions, includ-
ing Eskimos. Even his severest critics can-
not deny he came close to his goal, and his
supporters have no doubt he made it It is
small wonder he felt that e« life's achieve-
ment had been stolen by & con man.

I have stood at the North Pole, with one of
Peary s flags in my pack. | was proud to take
it back there, a pride based both on senti-
ment and a sense of justice,

Ko Hloverorac

FRESIDENT, SATIONAL GEQGRAFHIC BOCTETY




A chocolatiers tribute

to almond lovers everywhere.

Whole toasted almonds
crowded into thick milk chocolate.



Youdon't
have fo give
Up service
10 save on

long
distance.
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You don't

have 1o choose
/ between service

and savings with
ﬂf ATET Cur Evening

specal saves you
40% trom 511 pm
Sunday through Friday. Our Weekend
Spedial saves you 60% all day Saturday
and Sunday till 5 pm. and every ﬂ|ght
after 1. Just dial it yourself
anywhere stateto-state g
(Different discounts |
apply to Alaska and
Hawail) And with -
AT&T you can expect
more than just savings. <.
You can count on our
service, too
Call from anywhere to anywhere.
Only AT&T gives a town af fifty the
same nationwide long dIETaﬂ{'E
service as a aty of five million. And no
matter how far away you call, your
voice will sound as {:IDSE as you feel

W e B
1&‘%’" rr,.*-’
N i 't;‘

Call any time. There are never any
restrictions on calling hours with AT&T
You can call any time of day or night.

ATsTl

Collect and Person-to-Person Calls.
When you need important services
like personto-person and col-
lect calling, It's nice to know
you can count on AT&L
Operator Assistance.
Only AT&I gives you long
distance operator service 24
hours a day. 5o It you have a
problem or question, there's
always someane
ready to help.
For over a
century, AT&T
has worked to
bring you the
best long

distance service

in the world. » B
W

And that
Service comes

with savings when you have time to
enjoy them. Calling anywhere, any
time, operator service, and calls that
spund as close as next door. That's
ATET The more you hear the
better we sound.’

Reach out and touch someone.

_— ATsT




It also has

ANCW, MOIC
powerful engine.
But what

would you rather

look at?
| dimdan

Any way you look at it, the Accord Hatchback is new. New engine. New nghter suspension.
New lower hoodline, 1""_-.1'."& sporty black tnim. New con- E-:EEEE
toured bucket seats, We could go on. But the best way 1o e

look at this new Honda isn't in a picoure, Ir's out on the road. | he Accord Harchback
m-.'-l-'.-'n- v Flramig Slsass %




Members Forum

Peary and Cook

O Tuesday, December 13, I witched with rvet-
ed attention the CBS movie “Cook and Peary:
The Race to the Pole.” Since this presentation
casts genuine doubt on polarexplorntion history
as it has been accepted for more than 70 years,
placing the MNationud Geographic Society at the
core of the controversy, somae 5001 of explanation
by the Society should be formulnted.

L. Darrell Lane, M. 1D,

Bowmansville, Pennsylvania

Inthe Cook-Peary program, the S0C180y was pre-
sented in an unfzvorable manner. The hiased na-
ture of the presentation was an insult toaviewer
My own readings revealed that the polar ex-
perts involved in the University of Copenhagen
study camie to the conclusion (in spite of disagroe-
ment by Amundsen) that Peary's cliums were
vahid while those of Dir. Cook were a hoax
Wilhiam C. Caccamise, M. 1),
Rochester, New York

The Natiwonal Crecgraphic Society was ;Lllr:|.;4_'r| Liy

have perpetrated a frand upon the Amencan

public. As members of the Society and as Amern-

cans, we would like to see a full and accurate
disclosure of the events

R. C. Lentzner, M D,

L. 5. Lentener

Carmichaesl, Californin

I was personally appalled at the way Cook was
deptcted, a3 well as the Society. 1 do not believe
Cook did get o the Pole, Histrack record speaks
for itsell, & senes of hfelong lies, | am ashemed
that an American broadcasting station can pro-
duce sucha program and get away with it Admi-
ral Peary was utidoubtedly there; he had prood.
Darvil Antoszyk

West Newton, Pennsylvania

Did the Natlonal Geographic Society and Admi-
ral Peary put one over on me and Dr. Cook?

Michael L., Steiner, M. D.

Rocky Mount, North Carolina

Actually, ITT and CBYS pul one dvar on Lhe viote-
ing public, neplecting critical biopraphical facts
abost Dr. Cook, such as his conviction for mail
Fravd and Ky froudulent clatm Lo have been Tl
ter ¢ lemed Monnt MeKinley, o paventliesss of fis-
tortead pverds thal surround his clatm to the Fole
Nee the accompanying President's Page
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Byvzantine Empire

Like Byzantium, vour December 19383 sy wis

splenchid, But it helped perpetuate an unfair

myth: “While Charlemagne could barely serawl

nis neme and only clerics had clerical skills,

many Byvmmantine emperars were scholars. " Char-

lemagne might have had difficoltvwith what we

caldl running hand, but it iscertain ke could write rsmall California monastery is a dependenc
Lambecius, secrelary of Chnstina of Sweden,  of a large monastic community in Fill (Athens)

epeakts of A manuscnpt of 5t Paol's Epistle to the Lrreece. Luratiemp o Keep alive in America L

Homans “corrected by B .I':’I-l".i s Own iraditions that we Urthodox Christians haw

nand.” Charlemagne spoke Latin fluently and  maintamed from the early charch has earned us
'll

eesantly and was tamilinr with Greek it times, ricicule and abuse. The West has a s
Frank Morriss turtninge enadency to foreet it owes to By rantom i

Wheat Ridpe, Colornd eht for it own relimous, =ocIn political, and

Dine on fine French cuising in Old Moniréal tonlght and relax in the Laurentian Mountains tomomow Come on up




ions., vour article on the By zantines
ME WHEY in r freshitne thie el
sarding their lost ancestors

Nhe Very Reverend Archimandrita
L hresostomias, ADhbhol

Mount Athos
Etnd, Californin As a follower of the Serbian Eastern Urthodox
_ it - nhotos of Mount Athos (Decemibset
= Z" I picture a Byrantine 1col [983) had special meaning [or me, as 1 am sy
o hirtst sirrounded by angel thev did for many other Olrthocox readess (espe-
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v Pidamas Monasti

wyuerar of Lucifer MHETORIICE 1 Holy Mountain anv other way), It was unforto-
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these holy places of our past that an exact copy of should have given ot leist honorable mention 1o

Gracamicd is being built in Third Lake, linois, the Croatinns, who stood between the { Mioman
te erve as the see of the Free Serblan Orthodex  Empire and Western Eurape (145 3-1900). Surels
'[qllll-rl..ll 10 .'i||_' [.- "" IH. .'.|.'| I:-||:||.'||I||. :I.-. i ||||E]'l. Ill- |||| .|I|||||_ =1 W |I_||I] ||,;|'| i een Lor ||_'|--

A lex S osich
amiiton, Ontario

lerent (had it survived at all) if it had not been for
FCNCTRIIONS Of Yy AnNcCeslors Wil :|'|-:|__-l_'|| Lie

if, as described on page 740, “the remains of a Turks formore than four centuries
former ihisot rest in aspecial box, ™ e must have Tom Ballen
been a very mteresting character. From what 15 Portland, Uregon
shown'in the hox, il looks as= if he had two heads! Decoys
R. A. Dunbaz It was a source of il pruie for me 1o sce m
Heddine, California rranid father Try |[|..:...; mentioned In vour re-
We prefor to think that the box holds the remping centarticle on decovs (November 1983)
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2 ther carved three dozen decove a week sold then
Europe Map e e |

hemap * History of Europe™ (December 1983 )1s support 11 children. After his death there were

Cints oo | and :':_Iil_': i |E|:_ IFCOmeE LG

most informative. However, may | draw your al no decovs left in the family to pass on to his off
tention to an eércorindepicting Kaiser Wilhelm 1 spring. Your pictures were the frst plimpse 1
wearinega beard. Not during any penod of lns life have ever b of Bis wiork

i he haven beard {mustache only), Perhaps the Earl Hudson Hegar
artist has confused his likeness with that of his Bronmiield, Colarado

father, Friedrich Wilhelm, who wore a begrd
13, H. Wilsan

J'.- b, Untario

I'm surpnsed that NATIONAL GEOGRAPHI
W 'Ji'l ['I:I'!":l ||'.I 0Ty i.'l." O3 ITLA Y LhE Wy OrEs ol
art and considered masterpieces; still the main
Chir tliustvation of Wilhelm Il was based om g thrgst of the article is akin to hunting and killing

|'.I k{17 ,Il'l.l. made qafter hiy abdication and exile of wateriowl, and that is app TP

1 I II| g | ¥ I' i N TR ;
5il HJ. and, Ax kaiser, fe wore ondy a musioc Chester 1. Smiik
¥ & ¥ i 1 PR 1. i 1 | 1 - 11 e i
Your otherwise instructive and beautiful map Lnover, Pennsyiviania

PONTIAC GIVES YOU THE LUXURY OF CHOICE

At Ponfiog, we bélieve the selection of g fine outo- BONNEVILLE From its understated elegance fo the
mabile should involve o cholce, not merely of colorand.  sheer comfor! youl find inside, Bonnewvlie Brougham
aquipment, but of size and stda os well affers thoughtul refinements. Liki ossist

Thaot's why we offer you Mo Wuxurious 1984 Pontiocs  sfrops Courtesy lomps Bven o soft chime thaf genthy

reminds you fo buckle ”F Bonneville ErmgImm Irs
Pontiac luxury af its con




Hawan 1908, Inthe December 1957 15508 was an article
P S e e e s ARou Pitcairn lsland entitled “1 Found the
16833, the muthor's conclusion that settling 200  Fones ol = JI{II.'I“”'. P P 2eAS SarCER. U "”I.I
native Hawaitans each vear constitutes “much- '8 i .””' iriicle, he mutinesrs “grudgingly
et retorm in the J-|.ZL'.'.'.-I.i..':.':'I Eromas Comn granted them some !-n-.n] And waler, a [ittie
pork."” and Captain Bligh and crew "fought star

missicn does nol take into aceount the Lt 1t will | |
.I %

vation, thir<t” ford 1 days, 1hisis quiteal

take 40 venrs ut that rate to settle all present &p 3 , - :
T R v to the "most gentle” mutiny recorded by Ed
plicants. A federal-state task force has proposer ; i ‘
= Howard in the October 1983 1=sue, which states
a five-vearaccelerated effort to place all the near 1 \
~ : . that Mr. Chnstian not only gave Bhegh his own
Iv 3,000 native applicants on homestead lands : | | : v} oy
Fa i EOO] SEXLATIE UL €NOUELD Provisions (o (R
he Sécretary of the Interior and the Governor af s : ol ;
s : - dovs’ rations remaiming when they landed
Hawwail have nol vet agreed 10 accepl the propas '
Greg stanko

al, but progress finally seems at hanad
Joseph 1), Gehhar
Waszhington, D ( Our 1957 articl Lo Biigh's published ac-

] EF A W il e TFIY

: Roseburg, Oregon

- = frgi Pl of |'I:r ) |;.|. i |I|I|:' .I Eiiaf ||I‘|rr._ll i :II!I I_I-||Ill
While perusing the map with vour article on Ha gy ot inkonsine” 4% L e
™ Nrrr TENLETFE b e i Y Tadal 45 4.5 r:\.l-l 010 e i
Wikl E .-I|||.-"-|._I!-I|r;"-|_".i I_I"'l.'l: I__II III_IIF_!-I.|I.;|:- --Ii--.l:_ i II. 1 : IIIIIJ Pl ¥ ¢ FEdd EEPE s J-:III. Ty
i JeToa L ifre mptdeer framdd  cevowdef yoaflier shliaa o Pirat #
way. Canvou tell me whatstatesa traveleraof this AE QHRET RARG, WON TRMIET EFRRIMLTELE Hiak

ridud might expect to pass through? ey were Josl, Food priien Lo Bligh and crew
L Rinl L.L8 W R B Y 1 HRREET ] (IREEN b El |
Georee A Dillon made for small dprtions because of Blieh's dect
-1-:| . 1 . .l |
Boston, Massachusett vion Lo sall for Timor—a 3 600-mile v0vag:
ISLDY, SMLASSICILS 5
{ state oF surtwise, tfone Iries to veach California
“Frderitale” 3 short for the National Svsfem of Lettors showld be gd dressed fo Members Porim.
[nterstale and Lefense Highwoay Vafional (eographic Mogazime, Box 37448,
i i _ Washington, . €. 20013, and showld ingrud
I‘lt Iilt.lr.l.l .IL].I{! htrr*ﬁ.l.ih .Il-lll .III'-.I 'dllll.ll-l I--II- ||r|-.II |l' :.l :l.lllalll-ll-" ||:|“.III.| I .1||. Ill |--I|I
I was 1oy the |i'-:'.llj'- boclay and motn ed the collec leltevs can be wsed, Those thal ave gl oftes by
o of NATTONAL (S EOGRAVHICS dating back to edibed and excevpled

PARISIENNE Our shyiish full-size Ponssenne Brougham s
desigried foe comifort. The fully reclining front

seal mokes long Irips o plessure. And the outstonding
nding quoiities of Tull Coil suspension heip you armve
refreshed. Parsienne Broughom, IS Pontice luxury of is
troditional best

PARISIENNE WE BUILD EXCITEMENT




BEFORE WE PUT THIS DIAL ON OUR RANGE
IT HAD TO PASS AN EYE TEST.

A |.', 'Il e, i dlegen 1Ty, It prons i for easy cleanir i t bt -:Z-_l |||r AL i an eve
and good || ind in hrend [ts continuous "upswesp taat b .r'..|-.. ¢t enn leave the
For axample, take this Hi desipn 15 seamless, 0 no di factory. It's the kind of gquality
)7 |! il 1t 1=a't st e iy --_:"|-| FreRsl Can el l:l:..:i In control r!.:r. . 2 | T
It's readable. In fact, if vou opical craocks appilances a reputation for
|.|;. -I- 14| ) HWAY Y I"-'I_'-'-.I'l. Fen g wiLh | IMEITIE* SEY I i
can stil) read i Zi-ClEaning ove IS 15 50 e 1 i re lookinge for a
[f vou also consider how ENErgEy-cincient 1t only costs New range. ook &t II.':-- of ours
'I' llii'.! 15 inlimitely adiustable .:'lu_l 166 " er oli HingE, { And LITuce |l frAbEEE VOLFr EVEe LSl
Imany range knobs nren't), what's more logeal than me think vou'll maki .II
EARY LO ETRSD &@nd |-'!i|= rigEns SAVINES MOney .' OEFICEl e

|":=,'Ili :Z-I' FOTTE S .FHQIEIEIFE

cocking capabilities, Logical idens th
aft (so0 vou can clean behind it Like Dual-Rediant Baking

A T I e T Tl
mstead of ok AN arnnung it What makes this so ogricial is
vou'll notice one more thing how it uses both top and
AN uncommaon display ol hittom cooking elements

COMMION Sense simultaneouslyv, to efficientls
Tou see, no matter wherp hake and brown what vou're
L -'-|||-_ IE1 0 MIEEs I'r|._[|||. iTe COOKINE
electric range, vou're bound ti 'hen consider our broiling
find o logical idea glement. It's extra wide, so

.:-ﬁ' Liook at the cooktop viou can cook with even hant
n ot arly does it lift radinting aCToss Lhe oven
There's even & Pre-Hept

S _ﬁ";‘ setting on our new ranges that

ﬁ‘ Ef cute the normal warme-up tirmi
. almost in half

But our most logicil idea 15
o the F

rigidaire Quality Test

= EERNIN [rack. where every ranpge goes




Take an open mountain road
coled and unlorelvine Add &
sleek, slip

RIH g e

C el Lo ¥ ' i
S II—II 1'|.'|. --_.._l_.-_ ..--'.'.
GTs =

Del TRTI O
with muscle
agility and command periormance
Fasten vour seat belts, strap on
vour gloves And ook out. You're
shout to conguer the curves and
tame the tUms as It s e Dedn
done belore

For B4, Celica kasoven momne
Inspured pertormance and obed
ent handling than ever belore
Relinements (o the front &nd. like
lully retractable headiights and an
eriarged tront M dam, give Call
y drig coeftirient ofa mere 34 and
sharp looks as 11 cuts through the
wind But thats not all. There are

e Phorson struts, vartable assist
power rack-and-pinion steering
independent rear suspension
and d-wheel disc brakes. Pus ex-
tra wide steel helted radials on
14" x T aluminum alloy wheels, All
this powered by an Electronically
Fuel Injected 24 liter singliee over-
head cam engine It all add=s up o
a cat that grabs attention as easily
a< It grabs the road

Inside, Celica GTS gives a no
nofsense apprcach to Llrl1.|r'.:_1,
Therey lull instru- 2 /)

r P
mentalion, The - .1

£ o i
SLEErng e =

A |
e ;ﬂ'_rt“_‘.'_é"f..'lra = S |

<5

Z W | i
I's [hz0 e

ched 1or extris drivees h
comiorn and control e,
THeres aven a cliose- i

Flh .-L-‘.l.j.'l-E'E'l_'I WETO NIV Transmis-
sion, and 3 Fspeaker AM/ MU MPX

THE 1984 CELICA GT5S.
WITH PERFORMANCE LIKE THIS,

ONE GOOD TURN DESERVES ANOTHER.

O WHALA FEELING!

stereo with awtomatic [POWET ahn
tenna, And for nip-hugging thigh-
bolsteting comior =
there's the amous
E-way adiustable
driver's Sport
Seat that Car
dnd Dty mted :
as the= best in
the busk- i kb .
2 4 __..__.:,.'J',{_I__,J'.-
PRk i IF.'—-'

A breath: g FF
Lakingly =y
exciting rmachine. Watch it tum
You an as il fakes ifstums

1
£ _|'

WY b RIE LI T I tl n

BULCKELE UIP—ITS AGOOD

FEELING
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On Assignment

E HARDLY LOOKS THE AGE 1o be an
H old China hand, but a decade hias passed
since Wong How-Man lirst journeyved to
the People’s Republic. The difference now?
“You can sense the increase 1n relaxation with
the first steps vou take in the country, ™ he savs
The Hone Kong native earned a journalism
degriee  in from the University of
Wisconsin at River Falls. Alter
homeand making brief trips into China, whet
ting his appetite for the country, he marred a
Chinese-American and moved to Los Angeles
But his interest i Ching, and particu
her ethnic minorities, persisted. In 1982 Mr,
Wong and two Chinese drivers set out in a
four-wheel-drive vehicle to challenge remote
precipitous countiry to vaks
hooves than tires, In six months of travel
despite an overneating radiator, dead batler-
ies. and occasionally petting stuck in the
muil—Wong visited numerous ethme groups
like the Tu (right] of eastern Qinghal Prov-
ince. They fed him sumptuously, but his camp
mepls suffered from the lack of a pressure
cooker. “At high altitudes [ could only heat
water to about BO™C [176°F ], so my rice was
only hall-cooked.” he L::"--I:J].:'-.[l_l."-.
In the chilly hills of Guizhou Province,
Wong photographs a woman of the Ge people
dressing formally in his honor (below:)

1G53

FetUurning

.1_"I_'. i

||I"I[I".' ST

]-'ll':'l.'

many peoples, the Ge are classed by the Chi-
nese government as i sabgroup of another mi
nority, the Miao, althoogh the (e hope for full
MINGILY SLAiUs SOMeainy

The touchiest issue, Wong found, concerns
China's interniational boreer areas, “Where &
pecple overlap a border, they will feel much
i |_|_|-'-:_'t'1_ |_'_||'_'|_:' OLET | I-|III':,-.||'. than 1o farawmy
governments,” he notes. “But 1 believe the au
thorities are earnestly trving to allow these

peoples gutonomy. China miy be Dackward in

] 1 B ’ 51 ¥ . = | ol
SOHTE WaAYE, DUl ol I MInority pHoLcy




TWA GETAWAY. EUROPE AT PRICES
YOU THOUGHT WERE A THING OF
THE PAST. Historic ally, 1WA Getaway”

Vacations have been known for thetr
value, And this year is no exception
What's more, they're easy to plan
WA Getaway takes care of all the
details. We reserve your flights Book
vour hotel moms. Even map out ' ' ' '
yiour daily 'Jtinl_'rarl._ To '[L"q'- it off, this vear we've made it even easier  GREAT BRITAIN'S
o go by expanding our entire vacation EVEN GREATER.
o J~~ program. S0 vou can take more tours  ONLY *689.3768¢

_'_.~_' ﬁ \\ ty more destinations. In fact, the hardest thing about TWA

ie Getaway Vacations is choosing one.

Take The Georgian, a princely 2-week |E|.I_l 1t through
England, Scotland and Wales. It's pomp and pageantry
But it wor't cost you a king’s ransom

The Argonaut is equally al

%EEIE?EEEELEEE luring. It’s a classic combination
ONLY 5698 5?95.“ of the spectacular Greek
[ J *  mainland with a cruise to the

; ]:nﬂiilc ﬁ"m_uﬁan islands. You'll go for another attraction

i @' B onthis I0)-day repose. The low price.

1_ l A ! .E_. . R . H{_}U-.-' TJ';I_-!T B-"”lilT'l.' :-l':'”'!li:'ltf"d : SFA[N AND
| e . e ol 0T PORTUGAL SHINE.

— . you should know about the
o ' e e Iberian Explorer, a Super Saver ONLY $398-3469.

Vacation [uﬂ‘ljtlr‘lq 2 weeks of sunshine and sangria in Spain and Portugal. Even more

termpting is how [tﬂm COSES 0 e e— e —— e e it S B

And there are 110 more vacations where r ﬂlmfﬁ:“gﬁif“‘km;};c“&"m _I
these came from. For your free brochures, I wouddit méss the dinl ol the ceruries. Plesset send my

see your travel agent, call TWA at 1-8(X)- I Brclmises i :ﬂ Ml tox Emn-s Warld Abriines, |

G-ETAWAY, or send in the coupon D

TWA Getaway and Super Saver Europe. | o |

T ie1're deals that'll go down in history | == TWASUPERSAVER |

Her person, double oocupetioy exclud king arimne | F.m 1 |

|

TWA GETAWAY VACAT IONS

EASILY THE TIME OF YOUR LIFE &




When John Deere builds an economy rider,
only the price 1s stripped down.

i
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II']T.I‘DE{UC'EI]E the Until now, if you wanted to buy an economy rider, you had to settie for
new R-Sereg  cconomy features. But this year, John Deere introduces the R 70 and the

. electne-start B 72, two sohd economy nders that are built with traditional
MDWETE" lohn Deere quality

Each comes with several features you won L Iind on compelitive nders.
And each 15 bnlt with an attention to detai] that'll keep them runming Ior yedrs, and your lawm
loking well groimmed
So if vou want to save on a nding mower, but vou don't want to sacrifice comfort, convenence,
performance or reliability, take a ook at the new R-Sertes riders at your nearby John Deere deales
Because if vou can afford a nding mower, vou can now afford the best
For more information or the name of the

dealer nearest you, call B00-447-9126 toll free - _ ‘ .
(llinois, call 1-800-322-6796). O write John Deere, | 3~ Nothing Runs Like a Deere

Dept. 59, Moline, [llinms 61265




Ford LTD
Comfort when you want it...

Ford LTTY. Its a beauriful
Fakance of the two mcsl
'|'=5["': LT LNLOEES Sl Ol
rreeds 1o De LTS design 18
SITEANT, CTIS bl under
sioiten L Insiche, it is
comforiable, functional
|:-|.I' £ i e Tl SRS TR

besigned tor driving com
forL Thesy pronidce pood
lowver back and underthieh
SURPOrL Sice bodsiers dre
generous o provide sup
porT wihike cornering. Bol
tromd st s arg fully recling-
e andd fearure folod-dioma
armoests. LTS inerior is
destgned o let you drive
and drove weell, in comior

<EBC1 S

e
L

Capability when you need

Betweath all the comifor
theres salid capabilivy LTS
'-||-|:r'||-1|. TR _|i_ IFs FIC il
stabil baer boar and gas-filled
shocks and struts coupled
with rack and pinion sieer-
I ks upy a riche and
eindling system that can
e he almaost any driving
SITUE O,

LT ks from Ford And a
MECEIT SUrveEy Conciuoed
Ford makes the best-buill
AMECICHN cars, The surves,
mHEELrey] Ownet R byl "

probkems during the firs

three months of ownetrshin
of 1983 cars desipned and
i the 1S

Ford 1T Comibort whe
vor want £ Capability wihien
YOI e il

Lol BE et e

Buckle up

Have yvou driven a Ford...
lately?
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Wildlife as Canon sees it:
i photwrdphlc herlta ge for all gencratmns

)

Canon

Images for all time




The Symbol That Takes the Guesswork
WEAR B ~ Out of Buying Carpet.

CARPET -

After you select the color and style
of a carpet how can you be sure
the carpet will really last? just look Special fibers protect against
for carpet that cames the Monsanto Wi stalns and $0fl VACuUming s
Wear-Dated?® label e effective

Pile Resilience.
All Wear-Dated carpet s made

Soil and Stain
Resistance.

Wear-Dated carpet [s the most
thoroughly tested carpéet you can s s e Al
B d = "!.f wrear_-l-_-:laied ! . LICERCH IR gl 1%
buy. Every grade of o A specially designed o resist
carpet must pass a senes of ng- MIPNCTL LA A crushing and matting
Orous ests pelore it can eam our
famous label This tough 1esting is

Our assurance the carpet you

uy will give you many years of
luxurious service

Static Control.
Wear-Dated carpt HHers ane
:"!'|£:Il_'f|;3 '-.Lii't!_. ITEENT] 4 J.'lr'.lll,Jl. il R

elements which virtually
[ I v || | 5 J
LN eliminate static electncity

Resistance to Fading.

As a Wear-Dated carpet customer

you can call a toll-free number, 24 Youur carpet stays beautiful
nours a day, and get personal |_~‘m_':_r:1' he?iu_-xp "-"-'E'F;T;DGTPL'I
carpes cleaniing and service advice 11 e g
—absolutely free ested for ¢o nes

Durability.
Carpel with the Wear-Dated
label hay been weced and ap-
proved for maximum resistance
2 snapging and pulling

Wear-Dated™ catpel s warmnid by Monsanio lor
froe full years pomia| wear from date of ongina
rreemilacon. carpet msEled on sthies OF pruf i
non=resictental dse seciuded  For it or irpiace
ment of identical or equivelent carpet Orwangd polr
sales ship o Monsant

: \”'“\ Send Now for your FREE Carpet Buying Gmde_l
' It's evervthing you need to know about carpet. Choose with confidence |

- Mail tor Mensanto Textiles Company, Dept we !
PG Box: 646, ot. Louis, MO 63188
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WHEN YOU PUT MONEY INTO WHOLE
LIFE INSURANCE,THIS IS WHAT YOU'RE
REALLY INVESTING IN.
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