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ITH APOLOGIES to pioneers like
WHH.T] Benz, Gottlieh Daimler, and
Henry Ford, no one invented the
automobile; it was sent to earth to modify
the behavior of the human species. It s a
magic chariot that transports us in comfort
to whatever horizon we choose. In exchange
for which, it controls our lives.

Some who like to think of their home as
their castle can spend more for a car than
thev do for a home, More than 40 million
U. 5. families have more than one vehicle.
More than a million own a motor home. 50 1
suppose their automohile may be their cas-
tle. Many sleep in them, eat in them, and
some, I'm told, even make love in them, all
to the music of a stereo that may cost more
than the one in their home.

Miany Amencans who lack a dining or
guest room provide a room for theircar. Few
walk to a store, even if they shop with food
stamps., The corner grocery has had to buy
the rest of the block for a parking lot.

To make room for the car and allow its
swift passage, we have paved our land-
scape—at least 20 million acres are covered
by roads. The shapes of our cities reflect the
needs of the automohbile,

Americans who otherwise abhor regi-
mentation willingly carry at all times the
national 1D card, a driver's license. Try
cashing a check without one, And heaven
help vou if vou're caught running a red light
without one—even if vou're walking!

We submit to this because the alternative
is chaos, but there is chaos aplenty just the
same. Traffic accidents tanke twice as many
lives as do guns, knives, and all other weap-
ons combined. If a war cost our society the
30,000 lives taken each vear by motor vehi-
cles, there would be a general crv to stop the
slaughter, but we drive on. In some stites
those whao like to drink and drive can do so
without getting out of their car as they wheel
into drive-in draft beer and liquor stores.

The expense of maintaining our society on
wheels is enormous—almost $70 billion an-
nually for new and used vehicles, more than
#35 billion for insurance premigms,

Where will all of this lead? Evangelists
claim that the streels of heaven are paved
with gold, but nobody's said what Kind of
automobiles—if anv—are using them or
whether a driver's license i< required
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Swing Low, Sweet Chariot! :

America's love affair with the automaobile sparked

decades of prosperity for U. §, car manufacturers, who
now must meet fierce foreign competition. Noel Grove

and photogrupher Brice Dale chart the milestones.

Wales, the Lyric Land 36
Proud of their Celtic heritage and languoge, the

Welsh celebrate their misty realm in poetry and song.

Bryan Hodgsen and photographer Farrell Grehan find
national identity strong tn this British prinéipality.

China's Opening Door 6y
Special Econmomic Zones lure foreign plants, money,

and know-how, John [. Putman and photographer H.
Edward Kim report on a touch of capitalizm.

Tanzania's Stone Age Art 81
Prehistoric Africans hunt, dance, and sing in rock
paintings thousands of vears old. Anthropologist

Mary D. Leakey traces and interprets the paintings.
Photographs by John Reader.

Arctic Odyssey 1c0

In g walrus-fride bodt, John Bockstoce retraces
a great Eskimo migration ecastward from Alaska.

Photos by Jonathan Wright; pamtings by Jack Unruh.

Lost Ship Waits Under Arctic Ice

Diving team led by Joe Maclnnis finds the
beautifully preserved hullk of the 140-year-old
British barl Breadalbane, sunk by ice off Beechay
Island. Photographs by Emory Kristof,

TO4A

Life in an Undersea Desert 129

Barren Red Sea floor reveals abundant life
—if you know where to look. By marine biologist
Eugenie Clark and photographer David Doubilet,

COVER: Phil Nuytten ina WASP suit is winched
through Arctic ice, the first man to dive on the nearly
intact Breodalbane Photograph by Emory Kristof.



Exulting in the freedom of wheels, Los Angeles young people indulge in a nighttime

THE AUTOMOBILE AND THE
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ritual: cruising the boulevard.

AMERICAN WAY

Chakiot!

NIGHTS in chromium armor. We
never admitted it, but that's how

my friends and I saw ourselves in
the fifties as we roamed midwest-
ern highwavs on many a balmy evening

In muscular., deep-throated steeds we
sprc] Irom town to town, the wind hurrncan-
ing in throngh opén windows and corn rows
whipping by like picket fences. As we
siowed to cruise an alien main street, there
hunginthe airan excitement that I long mis-
ook as predatory. Perbaps il was only the
movement that we relished.

And all for pennies, by swooping onto the
[AMpP Of 3am Saie = IWo-pumip gas station
our blood up ke colts 1in April, laking on
tuel for a night of auto adventure: “A buck’s
warth, >ammy.

Our nation's blood was up as well, The
Unmited States was king of the industnal
realm, and the automobile was 1its crown
prince. LUne inever cix workersin the labor
force could trace an income to [our-wheel
travel, whether it be for road repair, insur
ance spies, or the assemhbly hne

rurope wias still down [rom the war, and
the buzz phrase for cheapness was " Made in
japan.” America had built an entire econe-
mv around a machine that evolved from a
functional tool into a garish alter ego. Cars
created prospenty through jobs, sales, and
the cash flow of innumerable by-products

Even before the war a billboard had ap-
peared around the country showing a family
smummg out of 4 sedanand acaption that said
it all: “There's no way like the American
way, world's highest standard of living
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goods [rom television 2005 o autonmobiles
outpriced, and olten outperlormed, their
American counterparts, Confidence in
American products took a dive

In 1977 more Amencan vehicles were re
called for suspected flaws than were butlt
In 1980 Japan took the world lead
production away from the United States,
which had held it lor 76 yvears
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carlv eighties business executives, econo-
mists, and scholars journeved to the (Ornent
to see how goods were made in Japan

[ began a yvear of studying the automotive
world with a number of preconceptions
shared, 1 believe, by many Amencans:

The U, 5 auto industry has been left in
the dust of foreign competition; the automo-
bile as we know it 12 doomed by dwindling
fuel supplies; the American love affair with
the automobile isdead. All contain elements
af truth; all are misleading.

American antomakers, grown fat by past
successes and trpped up by oil prices and a
lingering recession, lost an edge. They now

_'-‘:r'lrEi_',ll' o Fegaln QL'I'II]J"H'[ 5L L0 AEETESSIVE

competilors

Fuels will change, but the end of cars iz
not even in sight. Uther fuels are wailing in
the wings for the day when burning gasoline
1= no longer practical

We appear to have lost a love affair with
the automobile anly because it has become a
marriage. Now familiar with and depen-
dent upon this mechanical mate, we bDave
taken it for granted and become impatient
with its shortcomings; One thing appears

certain: The honeyvmoon 15 OVer

L BEGAN as the underdog

Karl Benz had been manufactur-

ing automobiles in Germany for

nearly a decade belore the first suc-

cessful American *motor wagon™ rolled out
of a shop in Springfield, Massachusetts,
1895, Interesting though thevy were, the
horseless buckboeards of tinkerers like Frank
and Charles Durvea were not taken very se-
ripusly. In Sagmmaw, Michigan, al one time
the speed limit was eight miles an hour for
carsand ten miles for bicveles, Inother cities

laws required that a motorist’s approach be
announced by alantern, bell, or horn

L.atecomers though they were, American
cars stood up well. The Durvea beat two
Benzes in an early American race—>55 miles
from Chicago to Evanston, IMlinos, and
back. In 1908 ane of the longest races in his-
tory was won by an American-made Thom-
as Flver over a German Protos, The Flver
completed 13,341 miles (not including ocean
crossings) from New York 1o Paris via Sibe-
ria in just under bve months

“There was excitement, energy, and a

Working out the bugs before

production, technicians at Daimler-

Bernz in Stuttgart, West Germany,
troubleshoor with lasers fabove).
Emanating from a [aser camnon af
right, a beam is reflected onto a vibrating
engine bloch. Stress registers as an H
pattern on @ video screen and as way
[{fnes on a monitor—tools in improving
design to reduce notse and wedr, SmoRe
streams over o Mercedes (right) (n @
wind-tunnel test for aerodyvnamic drag
Deetarils gz amall as door handies can

gffect fudl cONSuMPpLIon

Nitional Geopraphic, Julv 1983
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bv the deve

senze of daring unmatchec
ment of other industries,
and textiles,” I was told by John Rae, con-
sidered the dean of auto historians. " Anvone
with a certain mechanical aptitude whi
could get suppliers to furnish him with ma
terials on credit could make a start in the
automaobile industry

“Europe’s interest in making cars was
more as a toy for the rich or for sport. In the
United States there grew an urge o make
cars that everyvhody could own.™

The father of that urge became the great-
est folk figure in automotive history. Henny
Ford has been variously credited with in
venting the car. inventing the assembly line
and mventing standardized parts—all ol
which preceded him. What he real

ed was economy of scale—iurmng out a

O

such a= railroads

v perfect.

product so efficiently, quickly, and there-

1OTE 50 I||I |TI|E:'I|'|'I

d down. It was a practice relearned in Ja

pan more than half a century |ate:

v that the price could be

When introduced in 1908, the Model T
touring car sold for 8850, Most strmilar cars
then cost 52,000 to 53,000, and the average
factory worker made less than 5500 & vear.

With the bmght prchitects and enpineers

around him. Ford studied

he had gatheres
every inch of the assembly line, trimming in-
dustrial fat where needed. Production tri-
pled, and by 1915 hali 2a million Model T's
were being built annually. The price fell to

5290 before the last rolled off the .I'--'.'I:'l.'|_'-
line m 1927

(Other mants emercved. Henn

founder of Cadillac and iater Lincoln, was

Leland,

s L',:,FE_'-. ;'ll_'ll|-|-|_': 0l |_5-I'-I‘l ISI0T J'I:'II"-. SCHTINE
“Even though vou make thousands, the [irst
and the kast should be precisely alike. ™

Ihe industry's mechamcal genigs was
Charles F. Kettering, who brought women
it motornng by introducing the seli-starter
in 1912, Industrial =avior Walter P'. C

ler snatched one o DTN ftel

N e B
- ¥ P |
-

another

hack Irom financial disaster before bullding
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a car and company that bore his name

A believer in corporate immensity, Wil
llam C. Dhiarant gathered several companies
together to form (zeneral Motors. He lost
control of It not once but twice, but the sant
he created remains the largest manufactur-
thg corporation 1o the world.

aince the dawn of the auto age, some
2 IR -'ll::'lrl:-.nit-- have -+||:}_|||r{':l redarly
5,000 makes of cars in the United States
Long gone are the Zip, the Buzmobile, the
O-We-dio0, and the 1914 Hazard

Few more than a dozen cars continue to he
produced in volume by the big three—Gen-
eral Motors, Ford, and Chryvsler—plus the
smaller Amencan Motors, Their models
have grown powerful, quiet, comfortahle
and unlike powered
flight, which boasts advancements that in-
clude ditferent POWET ;-|.||..'- Aulomatic i

. rl"_|J_l'.-i1'.|||_'|| Hut

lot, and tenfold increases in speed, the
theory of aulo operation has chanezed little
ovier Lhree-quarters of a century

"1 he basic technology was set in the 19th
century,” auto restorer Tom Batchelor told
me tn Reno, Nevada, We were sarrounded
by nearly a thousand vintage American-
made cars m showroom condition at Har-
rah's Automobile Collection

Most car engines still run on the four-
stroke design developed by Nikolas Otto in
1876, Batchelor explained. Manual-shift
transmissions are still changed by engaging
different-size gears on a shaft

Refinements? The 1903 Thomas had a tilt
stearing wheel. The turbochareer was being
used asearlvas 1911

In half a dav at Harrah's I rode through
nearly hall & century of motoring historn
Batchelor first rolled out a green 1904 Knox
with a two-cylinder air-cooled engine and &
boatlike tiller that steered like Columbus's
Vina. A 1911 Pope-Hartford followed, with
such luxuries ax o steering wheel and the rel-
ative smoathness of four cyvlinders. A plain
black 1915 Dodge reflected. like the Model

Slow-paced precision is a matter of pride at

Rolls- Royee Motors, which spurns most moss

production technigues in favor of hands-on

crafismanship, turming out 3,000 cars a vear. A
specialist (left) checks the fit of o guarter panel
for @ Phantom VI at the firm's London plont
where g made-to-order Bolls can rake as long az
six months. During the same poriod, Nissan's
glant Sama plant near Tokyo turns out 230,000
sentras and Stivia/Crazelles with the help of robot
welders {fabove), Only 3 percent of the work

L
force at the body-assembly shop is human,




T. the low-priced move to practicality. But
g 1925 Franklin roadster, fire-engine red
with a rearing lion on the hood, drew admar-
ing glances on Keno streets. By the guarter-
century mark motorists wanted fun along
with convenience,

I purred out of Harrah's gate in a 1933
Chevrolet, a car that nudged Ford out of
dominancein the low-priced held. Last page
inmy moving history book was a 1940 Pack-
ardd. A modern car with hyvdraulic brakes
and factorv-installed air conditioning, 1
marked a high point before World War 11
stopped production

ROM HORSELESS CARRIAGES

to habitat control the Umited States

spon emerged as the primary auto-

mohile culture of the world., Ameri-

cans hurst into song over the car. “ln My

Merry Oldsmobile™ was the most ¢enduring,

but the romantic themes in all of them

seemed Lo signal a new freedom between the

“Tumble in & Rumble Seat,” “Six-

Cviinder Love,” and "Fifteen Risses on a
Gallon of (ras.”

The auto was welcomed as cleaner,
cheaper, and safer than horses by such luni-
naries as Thomas Edison, who prophesied,
“the danger to life will be much reduced.”

The Wizard was seldom more wrong. I
today's highways were combat zones, the
casualty reports would topple governmunts
Instead, cars nurture governments with tax
money as well as contributing to the general
i‘l[’|]_=-l':|-|,‘!'jt:|.'_ In 1978, a zood sales VIEAT,
America's four major carmakers paid 2.8
billion dollars in taxes; in 1980 theiwr losses
carned them credits of 1.8 hilhon, & 4.6-
hillion-dollar drainon the national treasury

Asearlvas 1928 the American market was
considered saturated. A used-car market be-
gan cutting into new-car sales. To fight it,
automakers began introducing fresh models
every vear, a proctice that came to be known
gs “planned obsolescence.” Car stylists be-
ran to hold more clout than engineers

Eventually even flashy chrome and fins
could not cover up the realities of poor work-
manship. Writer Jerry Flint summarizes
what he calls the end of “the golden age of
the auto™ in his book Fhe Dream Machine:
“Nineteen-hundred-sixty-five wasthe peak,
and the cars—even the country—seemed to

SERES

o downhill from then. The engmes got
bigger, not better, the paint became wilder,
and the knobs fell off the dash."

Then came the explosion of oil prices by
the Organization of Petroleum Exporting
Countries (OPEC) in 1973, and the auto
game changed—drastically. United States
buvers began demanding more fuel-efficient
cars. and most came from outside the U, 5
Az pas lines eased, buyers drifted back to
laree American cars, then were hit by the
“sprond oil crunch.” A revolution in Iran cut
that supplv of oil, bringing back gas lines
and a second wave of small-car buving. The
seesaw of car size confused and angered
nearly everyvone

The government called the car industry
shortsighted, and the industry blamed gov-
ernment for long holding down ol prices.
Auto management blamed the unions for
risine wages, and the unions accused |apan
of unfair labor practices. Buvers blamed
them all and mcreasingly bought imports,

———
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30 percent of new-car sales by earlv 1983,

“In a sense, evervhody was right and ev-
ervbody was wrong,"” said Professor Robert
Cole, former director of Japanese Studies at
the University of Michigan., "When Ameri-
cans wanted large cars and only Americans
made them, it made perfect sense for unions
to ask for higher wages and management to
grant them. The truth became apparent
through hindsight, but really after the "73 oil
shock evervhody should have seen the hand-
writing on the wall.”

Americans had access to small cars many
umes. Les Lindvig of Pheoenix, Arizona, led
me through a collection rejected bv most
U. S, buvers: the Henry J, the Nash Metro-
politan and Rambler, and the Crosley Hot-
shol, a snappy pint-size sportscarthat got 40
miles per gallon in the late 19405

We paused by a roadster introduced in
1930 that was smaller than the Volkswagen
Beetle—the Amencan Austin.

“Itwas heralded asthe practical car of the

future, but cartoonists made it the butt of
jokes.” Lindvig said. He picked up an auto
history book: “Look, here's one showing an
Austin stuck to a wad of chewing gum. We
were a big country with lots of open space
Americans went for big cars."

When the fuel squeeze helped change
drivers’ minds, the small cars were being
built elsewhere, Twentv-two percent of
U. 8. zales arenow Japanese cars, whichare
both well built and inexpensive. I went to
Japan to find out how they do it.

MERICANS HAVE long believed

that they invented the “fast pace of

living." I had to stretch my legs to

keep up with the small, wiry 27-

vear-old striding briskly through a Tokvo

rail station as we headed for a bullet train

that would shoot us closer to Tovyuta head-
quarters.

The pace of the line workers equaled that

of my guide. Nobody strolls in a Japaneze

970 1973 1976 1979 1982
Imports drive DOMESTIC | B8R e
: JAPANESE | D
into U.S. market CaRMAN (e
AUGHT in o double OTHER || 28%

bind, UV, 8. outornakers
see foreign competitors cloaim
an ncregsing share of g
shrinking market. The 1973
gasoline shortage accelerated
the swing to small imports.
Signs at a United Auto
Workers parking lot
in Detroit (left)
leave no doubt
about union
semtimient.
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link in the chain of frugality that helps hold
down the cost of Japanese cars, In a Nissan
plant days later a line foreman told me of a
suggestion by a door fitter that saved him
two steps in the assembly line.

“Japanese productivity is the essence of
simphicity,” T was told later by Maryann
Keller, Wall Street auto analvst for Paine
Webber, “They use fewer people in less
space than either Americans or Europeans.
It's not how many modern robots they have;
it's the smooth flow that they create.™

HE JAPANESE COST ndvantage
has spawned a host of scapegoats.
Americans argue that the Japanese
currency is seriously undervalugd in
international markets. If a Japanese car
costing one and a half million ven isexported
when one dollar equals 260 yen, the price
of the car when it lands in Los Angeles
would be 53,769, But if one dollar equaled
230ven, they say, the price would be 56,522,
The other side of the up-valued coin is that
raw materials imported to make Japanese
cars would then be cheaper, still holding the
cost down.

Another key argument is that the lapa-
nese government removes domestic taxes
from cars exported to the United States,
True, But when cars are sold here a sales tax
is added, increasing the price.

The relatively low compensation of Japa-
nese auto workers (an average of 37.60 per
hour compared with $15.600n the U, 5.) has
brought cries of unfair labor practices from
the United States. If victimized, the Japa-
nese are most content. Subsidized housing,
free surgery, and recreational services atlow
or no cost help woo workers into a lifetime
marriage with corporations. The cost of
these henefits is borne by the Japanese
firms. And some benefits have less to do
with money than humanity.

“We have art clubs, basketball clubs,
singing groups—something for every inter-
est," said my host at Tovota, Yasuo Sasakl
Plus no firings—"except for just cause”—
and no long strikes in more than 30 years,

In Japan's corporate unions, each auto
company deals anly with labor representa-
tives elected from that company's ranks.

“Management doesn't mind divulging
plans and finances to the union when they

16

know théy are dealing with their own peo-
ple.” said Ichiro Shieji, head of the parent
Japan Automohile Workers” Unions.

Violent strikes and sabotage scarred Ja-
pan in the forties and fifties, he went on to
explain. But when labor and management
began talking about the mutual benefits of
higher productivity, they declared indus-
trial peace.

Japan's famous Eanban, or “just in time”
svstem, ecliminates costly warehousing by
the delivery of car components minutes be-
fore they are installed.

“The parts are checked for defects at the
supplier’s plant, not ours,” a manager told
me. “Thev know if they are late they risk
losing business.

“Evervone is responsible for building in
quality at each stage of production,” he add-
ed. A mistake goes on the records of the em-
ployee finding it and the one who made it.

“We urge evervone to constantly think of
the consumer,” said Hideo Sugiura, chair-
man of the board of Honda. A public rela-
tions statement or an industrial philosophy?
A steadily increasing number of American
car buvers have cast their vote.

Concern for consumers, guality control,
production efficiency—a visitor from outer
space might think the Japanese invented the
industrial revolution, Yet the highest award
for excellence a Japanese company can re-
ceive is a silver medal called the Deming
prize, which bears the profile of an Ameri-
can. Dr. W, Edwards Deming wasalreadya
well-established industrial specialist in 1950
when he assisted in the reconstruction of
Japanese industry.

“1 told them to build products of guality
antl stand behind them,” the 82-year-old
consultant remembered in the basement of-
fice of his home in Washington, D, C. “Ttold
them they could develop worldwide mar-
kets and be prosperous. They didn’t believe
me at first, but they went to work improving
the production line and quality.™

The Japanese exceeded thelr own expec-
tations, and the teacher became a near deity
in theit eves, the Moses who led them out of
cconomic wilderness. The visage on the
medal turned tome with fire in hiseves when
1 asked if American businesses were on Lhe
right path to industrial resurgence.

"“Does it look as if they are?” he barked.

National Geographic, July 1983



“Here the emphasis is on showing a profit in
the quarterly report to stockholders. If they
fall behind, how do they try to improve their
balance sheets? They raise prices, reduce re-
search and maintenance, and close plants—
what a good way to go out of business!”

FIrER I VISITED auto plants both
in Japan and Europe, my first im-
pressions of those i Detroit were
not encourgEing. At an engne
plant I saw a worker saunter toward his sta
tion at the end of & convevor, where the first
of several backed-up engine blocks had al-
to the concrete
floor. Never quickening his pace, he picked
up the block and sent it on down the hne
In another plant I asked a production én-
gineer if thev used any statistical controls to
assure guality
"“Youmean the Deming method ™ he said.
“We used that more than 20 vears ago, but

ready fallen several feet

I'he auto as art reaches glittering heights in Robert Mogana's 1
which sports mohatr upholstery and bross spoke wheels. With 11

we stopped. Why! People would buy the
CArs ANVway,

*The accountants took over the business
and told the real car people to keep their
costs down, said a white-maned patnarch
and zecond-generation automaker., Semon
E. “Bunkie” Knudsen, son of former Gener-
al Motors president William Knudsen, had
been vice president of General Motors, pres-
dent of Ford, and chairman of White Mo-
Lors until his semiretirement in 15980

“*Cost considerations kept stvles medio
cre, and they concentrated on mileage and
forgot about the guy who wants to pull a
boat or have some performance,” he said.

A car fancier and still a car tinkerer, his
gemal face tizhtened and his eves tlashed an-
ger! " Thev savthe American love atfar with
the automaohile 1s over. Hell, thevdidn’t give
us anything to love!

The flame still flickers. Auto buffs still
clog auto shows and parade their wares on

'

950 Buich,
D COQLs Of MeEw

paint accented by gold-leaf pin stripes, it was judged the best paint job on a fifties
car at the Five Star Productions Auto Show in San _Jose, California

Swing Low, Sweet Charior!



“To attain beauty while respecting
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broad boulevards. The passion is usually
lavished on the cars of the past—revamped
jalopies of the twenties and thirties] dream
coupes of the fifties that are simonized to a
wet glow: “muoscle” cars from the sixties and
early seventies, jacked up in back and mov-
ing stiffly like bristling Dobermans,

If the nation is a car culture, California is
its shrine. I joined Jeff Smith, a writer for
the Los Angeles-based Car Craft magnzine,
for a ¢cruise one evening in nearby Orange.

A cruiseisa pilgrimage of sorts, where the
[aithful show their devotion in a parade of
heavy metal, Here a born-agnin may be a
1522 Model T resurrected with a small
block Chevy engine, high-rise manifold,
Oldsmobile differential, and a dashboard of
polished mahogany,

A car went by trailing a shower of sparks
“That's a lowrider, ils suspension 50
chopped that it literally drags on the pave-
ment." explained Jeff. Highriders are usual-
Iv Broncos or Blazers, jacked up to a height
yvou could sguatl and walk under

“Then vou have yvour subcategories such
as military vehicles, like that World War 11
ambulance in camouflage paint 3

F NOSTALGIA inspires most Califor-

nia car love, Europeans shower itlen-

tinn an the fine-tuned cars of Woday

Any nation with few speed limits on its
autobahns appears to be extolling the jovs of
auto operation, In West Germany 1 pushed
my rented car to 160 kilometers per hour
(100 miles per hour) ena longstraaght stretch
and then felt it rock with the backwash of air
from a passing Mercedes.

At the Frankfurt International Motor
Show 1 joined crowds pressing close to slip-
pery Maserstis, wedge-fronted Lotuses,
sleck BMW coupes, and vard-high Lam-
borghinis seemingly flown in from another
planet, We greased them with our finger
prints, sat at their controls in a gluttony of
davdreams. The Aston Martin and Rolls-
Rovee displayers held us back with velvet
ropes, as if from rovalty

Rare is the driver who views a car as a
simple tool of transportation

“We once designed a4 no-frills, inexpen-
sive vehicle that we thought would be popu
lar in developing nations,” said Norm
E]_':J.l_'lrljl_“, d |-||['!|.|l'.'|' 1'-1'['I1 cXecupve “Iilu.ilu-L'
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ready to move from a bhicvele or oxcart
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four wheels, they want o =hicle that ma

L statement abont t

HIE sUELLESS

science now helps buvers make that state-
ment. At Volkswagen headquarters in
Wolfsburg, West LGermany, computers not
only awd car designers,; they ¢ven pass Judg
ment on then

o VW5 assign
[EChnICian use an ¢

nrofile of an automobile on a displav screen

laboratory 1 walched' a
lectronic pen to draw a
L ouching the [T LD A CTILM .=I LR I on the
deek hood, he then keved in a reqguest for
verification. Was the design feasibles
Vehicle strength and space requirements

had been preprogrammed 10 the computer

The lines on the proposed hood rearranger
themselves shghtly as the computer seemed
1o say. “ltmay be a cute car, but it leaves no

rooin lo "|||'. MTEITIE WE T'e USsITIE.

At Stuttenrt. Daimler-Benz engineer
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engine block from two angles

How doesauto fuel burn? At Gen vl
fors massive technical center, g dil-agcre re
seArch campus or somi b L} CIETILIST
destgners, and technicians, | saw lasers
probing & flame. “Each Kind of molecide in

the fire gives the laser beam a different light
g LET vy oexplamed  res arch physicist
‘I |-:|-|";|-- Yo I IFLINE Ol the T
encies on a spectrometer, we cantell what
||..|. Wies A2re Deine '-:_'l_:-'l '-.'.!:;.i|||:||_' uri
alrendy burned, how hot thev are, and whit

remains. When vou Know this, voll Can co
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miles af gravel. Brake suddenly, honk the
horn. rmoll the window down arn dup. A series
f{ dips called the frame twister made e car
creak and eroan. Bumps simulating call-
rogicl tes drumimed Dene 1th us at 3% miles an
1D (ver and over and ovel

lI.I'. » hadd a drver ance who lovead it s
nuch he skipped his breaks.” sail 32-vear-
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I-J_I_-;' in the slow lone s where 1t's 1
the lowriders. With the strest thet
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Selling an image azs much as g car, am ad
the trend-setting Cord (above) pursued th
CELAEALT r':||ri 2l WiLn '|'|I:I:|I""':1.'." =M

Introduced in 1929 it populanzed front-wheel

[rive in America. Later vere sleel
pachkares of innovations. D Lydiri
PRl li d the duferentt | rot of Hh
FRIELn FIWINg L L wrd its distir Ui [T

hood, often flanked by external supercha
pipes. His electric power shift predated
the automatic transmissions of Buicks
Didsmobiles. and Chresters. In the Cord
Huehrig also L
and uni-body construction with no running
|""".J'.;I.'; 1. i"l_l. '-:il I...."'.‘I”'-: _FI._,-_'li I'i.'."!"'-l.'.I
it White Post, Virginia (right), won best-of

class honors in (s first fwo classic-cor shiow:







up to driving around the world more than
three tmes

In its lifetime—normally a décade—the
average U, S, car goes even farther. How
much torque can a steering connection en
dure? How many potholes add up to g
snapped coll spring? Car components are
twisted, bounced, and hammered repeated-
At Ford's Beliabohity
Center 1 saw mstructions for an incessanthy
shifting transmission lever. In two davs i

|} 1o 5] fh:qr ilntira

hacd shifted 122,116 times and was schedd-
00,000 at varving temperatures

I.llL ™ areg ~||'|.;;:w_1|-r ]flllllf = !a:ria'-. I} f!'i;f

erator roomsto test cold starts, and anechois
chambers with foam walls 1o pick up INOISE
Vibration Harshness. Why, one wonders
does anyvthing ever go wrong?

The answer lies not in the testing but in

the construction. I found neither Buropeans
nor Japanese gloating over Detroit’'s prob-
lems with car guality

“Can Americans learn from vou about
making cars,” 1 asked Katsup kawamata,
silver-haired chairman of Nissan

‘No." he answered quickly, “They Enow
it all. Theyv've had problems—costs, quali-
v, car size—but they will spend much mon-
ev and correct their mistakes,

Loolk |u-u Lng.k!} ||nf.l|H1Ulﬁi?fri ATl
unbelievabl
MAan auto executive

1 1 =
Al o Lrl-

“Much more than the

TRl ||f rH-EIJ?J JIL...

Japanese we fear the Amencans, who have

the resources to accomplish much if they pul
thelr maneds Lo it

With some 70 billion dollars goimg into
plant reconstruction and adlomation and

new products, more money is being spent to




piit Americans back in U, ». cars than was
spienit to put an American on the moon
This is a Qg :
(2uy, 4 Pordd englneering and svstems direc-
tor, “I've been here 23 vears and hove never

s2en such dedication

1 lor survival, =ad Maul

‘Improvements i quality are taking
|'|.1II . SAVE prolessor Robert Cole, “but the

Japanese are nol standing sl

LES NOW STAND on the threshold
of a new era, and excitement ac

companies the sense of change. Im-

||l_|."':- SMPIT 1O NDAVE 4An &0OEe on

gquality, but most aew AmMEerican cars are
supenor to yesterday s machines

“Mavbe they wan't outdrag the old mus-

I'% - |
clée Cars siicl Lary ang BDrivery lechnica

editor Csaba Csere, “But they ride more

Shock troops in the campaign for
safety, dummies sit o8 surrogotes for
| i

five passengers in tests for vehicle

croshworthiness. Working on a child-sizs

mode! gt Gengruol Motors Proving
Crrourtds (below ), an enginesr fine-tunes
the sensing mechanisms that will
determine the location and severity of
infury. Technicians af Dhynam

Scrence, Incorporated, in Phoemix
(Below left) pull a "ietim™ from a
wercedes- Benz crumpled from impact
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PDespite safery measures such a2 padded

daoshboards and seat belts, guto
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handle
18T

smoothly, use less fuel, last longer,
better, and require less mainlenance t
those af 13 to 20 years ago.”

And thev are comparatively cheaper, 1
learned with reverse sticker shock. The av-
¢rage pl || g ot 50 50K re [Ij‘l'-.ﬂ._':i,1'-.||.'|_|_'. 3 per-

ni median income,
r--mn'.trn-ll with 50 percent in 1960. (Small
consolation, of course, 1o an auto worker

with no job at all.

of the annual U. S

Low marks for workmansiup: An
inapector for a Yokohama {importer flags
an tll-fitting door and misaligned trim
on an American cor. The Japanese cloim

COrreCiiorns

are necessary for quality:
conscious biuyers; U, & exporters gocuyse

the JTapanese of creating trode barriers.

The biggest advance in cars 15 also one
of the smuallest—in size. Seldom seen bs
the average driver, almost never under
stood, microprocessors in on-board com
puters regulate car
of malfunctions

Microprocessors monitonng the exhaus!
svstems read the amount of oxygen and mix
needed amounis of air with the fuel. In one
dav I drove from 280 feet below sea level 1n
Death Valley to 9,000 feet on California’s
Mammaoth Mountain in 2 turbocharged
Audi Quattro, with no change in power

Now avallable are cars that talk and alas
wenk metal, even hie. Test-driving a voiced
vehicle, 1 meekly obheved synthesized com-
mands to “Please fasten vour seat belt™ and
“A door i= ajar.” But when it intoned “Your
fuel is low,” Ishot a glance at Lhe gauge and
snaried “Wrong sense ol
satisfaction.

“Probably a bubble in the gas line,” ex-
plained anembarrassed engineer

such a snarled reply to a car might elicil
an argument from 1t in future years
has ey |_'|||]'|l|_':| =Y <lem v which voice com
mands will turn on car lights,
antenna, start the windshield wipers, or ac-
tivate olther electrical syvstems.

Trip compulers have appeared within the
past half decade. i|_]|j|[|; information about
RS |ll.'!-I-JI'1’.’:Z"|5'..'lI AVerage specd, and esll
mated time of arrival. ( .ﬂ'mui-;n_-r.» have even
developed navigational aids using the same
devices that guide ships on the seas
lites and loran radio signals
mind the expense, you need never get lost
arain. But maps are still much cheaper, and
even automakers feel that electronics can be
overdone.

operations and warn

l.'|.I11I: d SLrangaa

Ford

FaLse | Fige

satel
I vou don't

HANGING ECONOMIES arefore-
ing re-examination of the POWEr
plant itself

“Four vears ago Congress told us
we built gas guzzlers, and it was true,” said
volatile Chrysler chairman Lee lacoccd be-
tween puffs on his cigar. “So Chrysiler went
to smailer engines. And we're now almost
100 percent front-wheel drive, The anly rea-
son we still have one rear-wheel drive,
which i= our worst gas guzzler, is that 1t 1s
also our hotlest ':l..'|:L'.'.

“Once it appeared that everyone would

National Creo '_"n"l'l'_u"ll-'-'l.'. .-r”'ll." f¥e



buy little boxes that got 30 miles per gallon;
now we can't give them away. Someday,
though, there will be another OPEC shock
and gas prices will go up, and we'd better be
ready with good, efficient transportation.”™

Some in the industry are already looking
bevond the next price rise to the gradual de-
pletion of oil supplies.

“The research 1= done.” T was told by
Thaomas J. Feaheny, vice president for vehi-
cle research at Ford. “The only obstacies are
economic. We could run automobiles on
methanal now, but it takes yvears to build the
plants to produce the fuel.”

West Germany is taking a serious Jook at
alternate fuels, 1 flew to Berlin, where 600
citrs running on a variety of them are being
closely monitored. Most are powered by M-
15 (15 percent methanol, 85 percent gaso-
line), A smaller group runs on 100 percent
methanol, A number of electric cars are also
being watched, and 20 cars powered by hy-
drogen fuel are to join the test hefore it ends
in 1984,

“The M-15 fuel requires fewer engine ad-
justments and brings fewer changes in per-
formance,” said Rainer Paulsen, engineer
with a transport research association. “But
the M-100 holds more promise because of
ifs greater substitution for petroleum. Of
course it also requires more sophisticated
changes in the motor,

“The Federal Repubiic now produces
about a million tons of methanol a vear,”
said Herr Paulzen. “A  coal-gasification
project now under construction could raise
that to eight million tons, enough to run only
3 percent of our 25 million vehicles. ™

The verdict on the electric cars was a fa-
miliar one—limited range. There were no
results available on the hvdrogen cars still
being built. As a fuel, hydrogen is virtually
inexhaunstible, and it burns without potlut-
ing. Extracting it from natural gas, coal, or
even plain water, however, remains too ex-
pensive to make it competitive with more
aviilable fuels, and it is difficult to handle.

Also in the distance are radical new en-
gines. | rode in a car with a whistle under the
hood—General Motors” turbine engine fu-
eled by coal dust. This plentiful mineral
could free us from OPEC but would dirty
the air uniess cleaned of impurities. And all
turbine engines await the low-cost ceramics

Swing Low, Sweet Charior!

that can dependably withstand tempera-
tures of 2350°F,

Another promise for breaking America's
costly gasoline hubit may beshown by anen-
gine invented in the 1940z by an oil compa-
nyv. The Texaco Controlled-Combustion
Svstem (TCCS) injects fuel directly past the
spark plug and into a cyclonic whirl in the
center of the rfsing piston,

“The fuel burns continuously and com-
pletelv,” said project manager William
Tierney, who has worked on the engine for
neariy 40 veqrs, “That means octane ratings
arce unnecessary, We can burn many fuels.”

Part of everv barrel of crude otl that vields
gazoline must be burned in the refining pro-
cess. Using other fuels for TCCS engines
could cut process-fuel needs by about half.

Gasoline, heating oil, diesel, alcohal—the
TCOCS will run on any of them. The United
Parcel Service will soon be road testing 300
TCCS-powered vehicles and eventually ex-
pects to cut fleet-wide fuel consumption by
15 million gallons a year.

HANGES in the conventionial en-
gines are on the horizon. An Ind:-
ana firm is developing a diesel that

eliminates the conventional cooling

systemy, making more efficient use of wasted
exhaust energy. Superlubricants such as
graphite could improve engine efficiency as
much as 5 percent.

Two Arzona inventors have designed a
valve with a double screen that could help
engines run cleaner, cooler, and more eco-
nomicallv. The device vapornzes gasoline
and forces it to mix more thoroughly with
gir, allowing 4 more complete burn, Even
with low-octane gasoline, it redoces emis-
sions and improves performance.

Performance. The word emerged in near-
Iy every car conversation, Often it means
quickness more than headlong speed, and it
spells danger if unadvisedly unleashed. But
it cannot be dented that from the first hic-
cuping horseless carriages to the screaming
blur of Formula One racing cars, the thrill of
exceeding human limils in movement has
been o seductive brew,

At Elkhart Lake, Wisconsin, I met a part-
lime sports-car racer who caught the speed
bug late. P, L. Newman had never compet-
ed inanautomobile until the age of 47. In 11

29
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look a lour-day cCourse In road racing to learn
what it was all about. Instructors at the Bol
Bondurant school taught me 1o
proper gpex of a curve, how to snitt the
welrht of a car to avoid sliding., and how t
ontrol a spm if 1 failed in both ol | ¢ abowve
We began with sedans, moved Lo sports
then I was strapped painfully tigh
nto the seat of a For
miila Ford, an Open-aw heeled race car. Al
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After yvears of stagnation, something is hap-

pening in this country's automotive commu-
nitv. Detroit is respond
challenge with sportier models of 1ts own
Through such indicators as customer sur-
vevs and declining warranty claims on new
Cars, American companies se¢ improve-
ments in quality ranging as high as 59 per-
cent. An upturn in the economy, créeating
capital to make even more improvements in
putomation and plant design, say Lhe aulo-
makers. will make them more competitive

Can they do it?

In a study prepared by a blue-ribbon pan-
¢l of business executives, labor leaders,
economists, and scholars, three scenurios
for the future of the auto industry were pro
posed. Two had the U. S, continuing to slip
in international markets. A third foresaw

ing to the¢ import

Swing Low, Sweet Charion!

Psychedelic shades radiate from the
hood of a 1956 Bentley used by the late
John Lemnon. Las Vegas doctor Lonmnie
Hammargren paid £325,000 at an
guction in Auburn, Indiana, for the
former Beatle's car, establishing @ world
record at the time.

the possibility of this counlry becoming once
more o hothbed of invention and change.
creating and exploiting markets by “out-
Innovating” others

But the days of high, easy profits are gone,
and the cars themselves will be cul ihcreas-
Ingly from an international fabric

An engine designed in Germany and built
in Brazil powers a Buick. Electrical compo-
nents made in Taiwan end up in Fords. And
(DM transmissions are used by Isuzu

Partnerships and ownerships are creating
an automotive United Nations, Ford ownsa
chunk of Tove Kogvo (Mazda), General Mo-
tors owns parts of both Isuzu and Suzuki
and has sined & car-bulding agreement
with Tovota. Chrvslerisin partnership with
Mitsubishi and Peugeot, and American Mo-
tors is part of a dizzving corporate tangle. In
1980 the Renault companv—owned 93 per-
cent by the French government and 7 per-
cent by the workers—bought 46 percent of
AMC. Renault also owns 10 percent of
Volvo Car in Sweden and 20 percent of
Mack Trucks 1in America

Predictions are common that betore the
turn of the century, world car-making com-
pnanies will number ten or less. Cooperation

efficiency are the kevs to survival

AT

Management executives now visit with
union officials in the labor hendguarters
called Solidarity House in Detroit, where
I_Ijl-._'_'-.' once dared nol respass., ['-IITI_I |I._'1':-
gqualitv-control groups and regular forums
tor emplovees to participate in planning. At
the new Cadiliac engine plant in Livonia,
Michigan, organized for more worker in-
valvement, “business teams" of emplovees
meet to discuss progress. | attended the
weekly seszion of the camshaft group n the
shade of 2 mulberry tree near the plant park-
ing lot. Dnscussions included leaks in the
cam bearings {and how o stop them), a re-
port on work-improvement programs, and
plans for a partv.

T
| !



Last rites for i gas guszler: Soaring

fuel prices inspired Los Angeles

artist Dustin Shuler to impale a 1959
Cadillac with a 20-foot spike. Cut into 59
signed pieces, each with a photegraph,
the work became slices of Américona—
and pointed reminders of the passing of
an age of carefree consumption.

“T've heen with GM 15 vears and worked
lots of other lines,” team member Ed Bent-
ley tald me after the meeting. “Always treat-
ed like a peon, the bottom of the heap. When
the line broke down, evervbody wanted to
go home. Here they bust their buttsto keepit
moving.”

In a meeting with plant manager Bob
Stramyv and a local union representative, 1
turned over a scratch pad 1 had been scrib-
blingon and saw figures and columns. Had 1
been writing on someone’s tally sheet ?

“Nuo, those are made of wastepaper sup-
plied by the clerical team to save money,”
said Stramy, “Why throw them away when
vou can use the backs?"

A vision of the two-ended Japanese pen-
cils danced in my head.

“The number of plants in the nation like
the one at Livonia is still small, but 1t is
growing,” I was told later by Irv Bluestone,
a retired vice president of the United Auto
Workers.

“The industry will revive; but with in-
creased automation and robotics, many of
the workers laid off will never return,” seid
historian John Rae.

Meanwhile, talk of productivity and a
changing work ethic i not limited to the na-
tion's automakers.

“The auto industry is the leader in chang-
ing attitudes because it goes down fast in a
recession and its problems have been more
visible than other industnes,” said Wall
Street’s Marvann Keller. “Each of the 19
companies 1 study is engaged in a battle to
improve efficiency. As a financial analyst 1
look at them and say, 'Finally, they're get-
ting their acts together!” ™

Cars and Americans have come a long
way from hand cranks, easy profits, and in-
dustrial dominance. This nation rolled to
prosperity and a national togetherness on
the wheels of the automobile. Could it be the
car that drives us back again? O
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THE LYRIC LAND



Country of bards and saints, where castles
such as Conwy anchor the present to a past
haunted by the myth of Camelot, the nation
of Wales lives in spirit, if not in fact.




HE GRAY WELSH WIXD has
howled me down from the
Hunting Grounds of the
Hounds of the King of Hell.
Now I rest in a raking rain be-
neath the CIff of Gloomy Caves. Below, the
stream called Milk Brook flourishes foam
white down a secret gorge, cherishing the
legend of a gentle saint who once trans-
formed its waters zo that a careless milk-
maid could refill her toppled pail

I'm wet and weary, and well content with
a dayspent wandering on the stormy eastern
ramparts of Snowdonia National Park.
Celtic legends live in the swirling mist, and
there is poetry in the names of things.

Mevsydd Hela cn Brenin Annwn., ..
Ogof Ddu ., . . Llaethnant. . ., The Welsh
words seem an incantation o the past,
pleasantly romantic in a land that has a way
of upsetting romantic expectations.

Wales. The name summons visions of
coal miners singing homeward from the pits;
of Druid-drowsy woods and brooding cas-
tles, rivers quaint with coracles, seacoasts
fraught with fishermen and saints. Here is
the land of bards, the last bright jewel of
King Arthur's crown, fiercely guarding the
ancient language of Britain, vearning still
for freedom from Anglo-Saxon tyranny,

Well, ves and no.

Coal miners singa muted songnowadays.
Only 33 of 214 collieries are active in the
famed industrial vallevs of the south, kept
alive despiteloszes of more than 175 million
dollars last vear to preserve 22,800 jobs.
Meanwhile, the giant British Steel Corpora-
tion imports cheaper coal from Australia
and the United States as part of an economy
campaign that has eliminated more than
20,000 steel and tinplate jobs since mid-
1079, A worldwide recession has helped
puzh total unemployment to 17 percent.

But today a tide of economic aid rolls up
the Rhondda and Rhvmney Vallevs and
crests at Ebbw Vale, repaying in part the
wealth that once flowed downonatorrent of

Welsh sweat. Gone are the monstrous and
deadly slag heaps, and in their place nse
amall modern factories designed to liberate
Witles from its chronic dependence on min-
ing and molten metal, Cardiff seethes with
bureaucrats and businessmen, lured by the
government’s  600-million-dollar annual
investment in commerce and industry.

“We've only one coal miner left,” =ays
Glvnne Jones, director of the Rhondda Val-
lev's famed Pendyrus Male Choir. “It's fac-
tory hands and office workers now. But they
can still sing. We've not been a wealthy pen-
ple. For generations the only instrument we
could afford was the voice.”

The voice of Wales speaks mostly English
now. Fewer than 20 percent of the country’s
2.8 million cltizens can speak Welsh, that
eloquent offspring of the Celtic language
spoken at King Arthur's legendary court.
For vears, ardent Welsh nationalists have
battled to restare its health by fostenng its
usein schools and government offices.

In 1979, after voters crushed a referen-
dum to establish a Welsh assembly with lim-
ited home-rule powers, extremist groups in
the country began a widespread campaign
of arcon against English-owned vacation
homes. The nationalists redoubled their
efforts to win government support for a
Welsh-language television channel. Sabo-
tage of transmission towers added a whiff of
fear to what was largely a war of waords.
Helped by o tax on Britain's commercial
television network, the new channel was in-
augurated in 1982 with 22 prime-time hours
a week broadcast in Welsh, one-third of s
programming.

“We have three years to prove Lhat Welsh
TV can succeed.” said Gwynfor Evans. a
nationalist leader who threatened a hunger
sitike to the death o win the broadeast facil-
itv, “But they wouldn't dare revoke it now.™

Paolitics aside, English-speaking travelers
are forced to learn some basic Welsh, since
night-riding activists deface English road
signs with that mighty modemrn instrument,

Enigmas from prehistory, Capel Garmon near Betws-y-Coed and scores of other
stonte burial chambers enrich the Welsh landscape. Experts beliove they were
erected by a dark-haired people from the continent of Europe, the Stone and
Bronze Age ancestors of the Welsh. The present language stems frem later Iron
Age Celts—FEuropean migrants io Britoin several centuries before Christ.
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- can. It helps to know that mountain passes and spills through tourist
|:.'.|.r."r||_'.|'2|| 15 Cardiff, Yr Wyddin 15 Snow-

||-

don massif, and cyflensferan means public

conveniences. Enghah Bastards Chut 15 un
1 i||'-_'|' Frye 560 ||||_"_:':|'---' Fis -|'|ll i .II|I| =Weel

tawdry towns whose castles—maeost of then
swmbols of English conguest—seem like

sggar lumps of mstory for visitors who ke

LT OC 11, APDEACIRY D SIS =)
f Gvmrn, which means Welcome to Wales rre's another Wales, a paties

i he welcome 1= real. 1t's also ng |".'.":Z:"-- e OELY SHENCES i better
Last vear an estimated 12 malthion visitors ar in the private seasons of the
land where patriots and scholars

gpent more than 800 million doflars, creat-

1 some 80,000 vital jolbs Lrrve to Bnk the future 1o the R EY

l'ourisic have alzo created a <ort ol 1nstant Wyvnford Vaughan-1homas 15 0 belter
Wales, sirewn with graceless trodler parks uide than most. A well-known television
where summertime trallic clogs spectacular commentator, he 15 also an authonty on




High romance of Lhe LY

1 1N II.-'I.II '-III- | 1 -Ir
ani poetrvand literary execu- e ¢ dince at
: mIr £ st for the I'-_'.u-_ {1
an Thomas, his-bovhood [rier ! 1 '
. stedd fod (abowve
CEIeDTAISE N1s 3 AT
LLEETF L H

[l |'||r |

marvelous wilderness, =]y and wi poet. Welsh identin
hopoy, the socret of the Welsh soul if vau drogon on a national flog i Cardiff
hke,” he savs, “Much of our POCLEY sPTinLs o ' the Welsh langruage
rom love of nature. Cur greatest medieva i} ook proets and sing

poet, Diabvdd ap Ceowllvim, was & lvne genius

i Chaucer's thmi Fl-l- wrote in a complex
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HE WELSH derive

their name from the : :!; FM-IT# &w”
Anglo-Saxon Wiallas, for '1 Ty y
“foreign.” More apt is the Eirﬂhgan o "'I'EHFH
native name, Cyonm, for "'ﬂ:: ?" f - Liarfar
land of fellow countrymen™ _,.,- Machydla A e
since their Celtic forebears hnti &
already endured three centuries ﬂa}'
of Roman rule before the
Angle-Saxons overran England *'“’HT'F""'!""""“;‘
in the fifth century A.0, The m%w?— h E.EF-'.I“'”“. ¥
Welsh resisted them fl"!lLﬂu AP Bridge ':_’ S -.I o :_,,-'. . ¥
mountain strongholds, but Aberaeron. - E ' :
fared less well uncler the A hew Qusy ;;'H ': \1 Hl‘m
armor-¢lad Noermans, who i Y ~ ;.1 | Buifth
inthe 12th century began® - QYRED &1 ¢ FF
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to erect the many stone

castles that became the cénters
af Welsh towns, Parndoxically, it .
was the ascension of a Welshman, : -
Heny Tudor, to the English SRl useey
throoe that led in 1536 to

the Act of Union, bonding Wales
to England.

GOVERNMENT: Principality of
Great Britain. AREA: 8018 =g mi
(20,767 sy km). POPULATION:
2,791,900 MAJOR CITIES: Cardifi
copital, 281,300; Swansca. 188,500,
Newport, 134,200, LANGUAGE:
Englizh; Welsh-spoken by 19.3%
ECONOMY: Trend toward small
manufnciuring; traditipnal

A& L|.H'q
al_E{;‘E '-:,

H;:&athﬂrft power plant

mining and conl-related Industries #!wrrﬂmﬂm dﬁ:ﬁj;ﬂ
now challenged by agriculture m restore sene
ard tourism = = projects mipecially

benefit old coal-mining valleys.
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svstem called cynghanedd, which requires
precise ordering of consonants, alliteration,
internal rhyme, assonance at special places.
It's disciplined music. Add thought and
emotion, and it can be terrifvingly powertul,
Translation loses much of the effect, but
even so the feeling comes through, like this:

Crracing the bide-warmih, thiy seagull,
The snow-semblanced, moon-matcher,
The sun-shard and sea-gauntiet
Floating, the rmmuaculate loveliness.

“Dafvdd was something of a ladies’ man
as well. T rather like this one:

The gentle givl with the golden hair,

Crolden is the burden that you corry on
your head.

Wiiite is your body, and stim,

And vou shine with it. What o gift!

“Some of the world’s greatest poetic atter-
ances are found in Welsh., Our problem is
that the average man can only take that on
trust. For most people, I suppose, Dylan
Thomas has become a symbal of Wales. His
poetry was not by any means the wild out-
pourings of the drink, but was based on
what he knew of bardic discipline, He spoke
no Welsh, but 1 think his marvelous gift with
language came from growing up in the at-
mosphere of Welsh eloquence. He wrote for
the vaice. Listen to his records—"And death
shall have no dominion'—with the voice ris-
ing, rising. That harks back to the imagined
chants of the bards, a rhythmic spelibinding
called the fwyl, The old Methodist preach-
ers were masters of it and could move whole
chapels to ecstasy.

“Divlan didn’t drink so much at home, you
know. He wouldn't have written anything
otherwise. It was in London, in New York,
that he did his act—the wild bohemian boy.
They clamored for the legend, and Dylan
obliged.”

The legend’s creator—and victim—Iies
beneath a simple woodén cross (page 37) on
the gravevard hill at Laugharne, where his
iast home was the Boat House, a cottage
averlooking the estuary of the River Taf. He
died an alcoholic in New York City on No-
vember 9, 1933, suffering an “insult to the
brain.” He was 39,

In Laugharne there's gos=ip <till about
his turbulent marringe, and residents aren’t

always amused if visitors see resemblances
to Llareggub, the fictional setting of Under
Milk Wood, his bawdy and brilliant comedy
of Welsh manners. The name loses some-
thing of its charm when spelled the other
way round.

The Boat House is a shrine now, admis-
sion 75 pence. On the shore below, there lies
{or did when I wandered there) a rusty tin
rocking horse, its rider vanished like the
pott who once in childhood saw

.. . spellbound horses walking warm
Out of the wihinnying green stabile

O to the fields of fraise.

Divlan Thomas was born in Swansea, an
“ugly, lovely town™ that he immortalized in
“A Child's Chriztmas in Wales" and other
stories as 4 world of uncles and overcoats,
smoky streets and brown pubs, dervish
snowstorms and pusillanimous cats, of boy-
hood ending and manhood never quite
achieved.

ODAY THE VIEW seems instant-

ly familiar from the steep slope of

Cwmdonkin Park. Serried rows of

chimney pots breathe a ‘homely
costl-smoke haze overa bustling and friendly
town. Small freighters still traffic in wan-
derlust at Swansea Docks, and prosperous
suburbs sprawl comfortably alonga curving
shore toward Mumbles Head, Uglier by far
but with a gritty energy of their own, indus-
trial suburbs crowd along the lower Swan-
sgp Valley, once the largest copper-smelting
centerin the world. Until & decade ago it was
a grim junkyard of dead factories and moun-
tainous slag piles, but now the wreckage 13
nearly gone, revealing 900 acres of prime in-
dustrial and recreational land.

“It may notl seem iMpressive now, savs
chief executive and town clerk Neil Rees,
“but grass is growing there for the first time
in a century. We hope to see modern fac-
tories growing there as well.”

A professional city manager, Mr, Rees 1s
chiefl strategist of a ten-vear plan to restore
Swansea's vigor while preserving its charm,
An eight-million-dollar municipal leisure
center, complete with indoor playing fields,
dance hall, and a swimming pool with artifi-
cial surf, stands gleaming on waterfront
land that has lain mostly derelict smce
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hombs destroved the citv's heart in World
War [1. Old docks are being converted into a
magnificent new marina, and plans call for
an 18-mtlion-daollar hotel and conterence
center surrounded by restaurants and tours-
15t faciiities
“We're financing

ourselves, hoping |1
investment,” savs Mr
it-vourself town. e

nands out Tor govVer

this work
will attract private
Rees. “This i3
lon't just hold our

ment erants

most of

Lol

PECIAL ENERGIES need
nourishment. The people of Swansea
: cockles and laver
bread. Cockles are small orange shell
fish, slightly rubbery and nutmeat sweet,
which shoppers nibble by the pagiul, Laver-
bread, a sinister-looking jlt'L'Il;lr:llill:': ol
hailed seaweed, 15 traditionally served with

hacon and tried bread, Once 1t was a heallh

!
S MECTA

Fer Lheirs [rom

oo for women whose sweaty labor 1n tin-
nlate works depleted their lodine, causing
roiter. Now it's a delicacy

"Not any seaweed will do,” savz Clifford
peering benignly over a steaming
caldron at the Whiteford Bay Laverbread
Factorvin Penclawdd, “Forphyra aminiic-
iz 15 not as plentiful as 1t used to be—there s
not enough to meet the demand. We import
it from Scotland and Ireland now, at £40

Lo
:'-_'III a Loh

Bl rts

Cockles become a costly delicacy

man
soon. Onlv three dozen or 3o Penclawdd vil-
lagers still enther them, where once hun-
by the ancient time clock of the
moan, racing the tide across the shimmering

Llanrhidian Sands to rake the shellfish from

;
dreds Hved

shatlow beds

“We'll be the last, I think.” says Haydn
Williams, 64, pausing from his labor 1n an
icy autumn dawn. “Youngsters don't like
the working conditions, Per-
haps someday we ll import all our cockles
from Holland.’

!'H-_l'i;_'l i'|||l!l!'r- 1L 1l
hing Arthui

— Fre i F
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OF LIOE NOLUS

s novelty in Wales
himzelf may have been of Irish
Irish occupled parts of
Wales in the fifth century, Today's popular
vistaon of The Once and Future Kine s vern
much & French contection, clanking about
in the armor of chivalry as a [iterary legacy
of the Norman Conguest of 1066

But Welshmen need no legend o confirm

their warlike heritage. They repulsed Irish
hattled marauding Norsemen,
and fought o-Saxons Lo a standsull
alone the line of Offa’s Dvke, which after
|, 200 vears still roughly marks the modern
border, The Normans found England ripe
for plucking., but 11 took more than two
centuries to subdue the Welsh, who revolu-
tionized medieval European warfare with
therr deax Later, fighting for

attackers.

1 Ang

v longbows

Crritty survivers of the great Welsh

5 i [ | Th..
SO B . CEMLLETE I:I':'I: I CLET r'll'lll.l.'.r

in Maester (gbhove) now fear for their

inhs: With smokestack industries on the

decline. the Natvonal Coad Board wanis
to cloge most of the unprofitable pits
\ center of the tndustry thot onde

provided roofing for Europe and North
\merica, Blaenou Flestiniog (right)
nestips wnder 200 vears of slals

residue from vast sublerranean minegs

UM O MAjor Tourist drom

] 1 1
Zeetrimmial G geraphic, STrily 1943









A pastoral muse from

the countryside around
swansen, birthplace of
Dvlan Thomas, was the
tnsprration for much of
his richest tmagery;

Then in the
delight and grove
of beasts and
birds

And the canonized
valley

Where the dewfnll
stors sing grazing
stifl

And the argels whirr
lthe pheasants

Through naves of
leaves. . ..

—"I'n Country
Heawven™

Dhvlan Thomias,

Collected Poems




F-i-.ﬁ'.'i.:ul[i]-=l']_'n:_'ldj'.-| thev slaughtered the
[ France at the 14th-century
Battles of Crécy and Poitiers

And in 1485 a Welshman named Henn
Tudar seized the crown from Richard 111 at
Bosworth Field. The Arthurnian dream
came true. With a son of ancient Britain on
the throne, England entered an age of glory

In Carmarthen they =till honor Sir Rhys
ap Thomas, a Welsh knight who 4.='m-ri
make it all possible. He led his troops to
Henrv's side and—one legend
E-ﬂ?." Richard and placed his crown on Hen-

|||"'||, an art |__|,'. |j|_||_'-1||l!|.'1.||.|1"! I"tli".'illl"-

.,I_['ll'_ g |_.'|_"-'|_!*l||.5.1.l.|l. COMITan seilse

knichthood of
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HIVALRY WEARS SHIN PADS In
Carmarthen nowadays, and ven
little else. Freezing wind sweeps Lhe
battlefield where 15 stalwart mem
bers of the Carmarthen Foathall
Club wage nonstop unarmed combat with a
team from Tumble. Tackles are vicious on
the iron-hard ground. Eves are blackened
[IOSES I:,-l-'-llllil:':i There gre no LIMe-outs, X
ept to allow one stunned player to totter
CIDES-EY L'-':ulJ'H' n-hl take .-.1.-.EI]]lII] smell-
ng salts from the shopping-bag medical kit
||.L||I|
El:|i|_'- minutes later, |.'.||'||::1-'.hr-r'. has
lost, 12-0 line up'and formally
ipplaud the losers off the held,
Lo the clubhouse for a dimner

i 2
U g

andad return tc

|"r||- WiNners
and both

teams ad ourn

nrepared by plavers’ wiv
wid first aid

Rughvy is a thing of personal and national
honor. Morethan 180 clubs compete 1n ama-
teur Welsh Rugby Union play, supported
only by membership fees. Players must earn
the right play each week. Injuries are
shrugeed off, but intentional dizabling of an
opponent brings instant dismissal. The uit]
mate honor is winning a Welzh Cap, whicl
means selection for the national team and a
chante tocrush England

"The Saesor [Saxons| havent beaten
Wales in Cardiff in 20 vears,” says Huw
Philhps, a Carmarthen commitiee-
“Thew ¢ stomach [or our
Kind ol eame

Carmarthen has its softer side as the hub
industry that flourishes on the hush
nastures ol Th fed County, To the
Little Englan | Wales, where pin
names like F |.~||-.-.I|.|r |, Milford Haven, and
Haverfordwest betray an early history’ of
MNorde trade and Enghish seltiement

Fhe western peninsuia 15 dominat
Pembrokeshire Coast National Park
provides 180 miles of spectacular coastal
ral I- 1roEm Amroth 1n
it sands, near Cardigan,

Inland, along the [amed

River Teifi, small woolen mills crank oul
handsome Welsh and |

ourist revival of thriving indusin
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slates large and small, “Thevll keep vou
cozy for life.”

It's anvthing but cozyv in the tumbledown
siate factory above Blaenau Ffestiniog, a
few miles from the Snowdon massif. Out.
side, rain drenches an incredible black land-
scape of slate rubble, created by generations
of men who disemboweled the mountains
with primitive hand tools to provide roofs
for urban Europe. Now, only a few score

The Lyric Land of Walea

race the tide on pony carts to harvest cockles from the Llanrhidian Sands.

craitsmen keep alive what once was the ma-
jor mdustry of northwestern Wales.

“1 went underground at 16, Mr. Evans
recounted. “A candle was our only light
We'd climb up the slate face, 80 feet some-
times, and hang there by a chain wrapped
around one leg whle we drilled holes for the
blasting powder, | mightnt have been zo0
brave if there'd beenenough light 1o see how
high | was."




Poorlv paid, seldom in sunlight, often vic-
tims of rockfalls, silicosis, and typhoid
(“Ffestiniog fever, we called it" ), Mr. Evans
and his kind carved their own awesome me-
moriale inside the mountains. Abandoned
quarries form an underworld meétropolis of
cathedral-like caverns, separated by huge
curving pillars of unmined rock, descending
level by level into darkness. It is difficult
to believe that such works were made by
candlelight

The theer drama of Blaenau Flestiniog's
industrial ruins 5 matched by the sheer
charm of approaching them via the narrow-
gaupe Fiestiniog Railway, whose small
steam engines and plush-seated coaches
puff and clatter 13 miles uphill {rom the
coast. The lineopened in 1836 to haul slates
for Porthmadog's fleet of sturdy 130-ton sail-
ing ships that once phed Europe’s coasts
MNow it hauls touriste—more than 34 3,000 10
1982 —plus Sunday surges of local residents
who know the bar car i1s ¢xempt from Sab
bath I']II;]i'i_l_'_" Laws

Some trips are livelier than others; On a
sunny October Sunday, police hult the train
to ¢ject & largely incobherent group of stu:
dents proclaiming an anti-tourist “drink-in"
on behalf of the Welsh Language Society

“Students of bloody booze, they are,
growlsone bluecoat, and enters the fray with
A fluent Welsh war cry. Perhaps there's a
message for todavin the majestic grief of the
sixth-century poet Aneirin, who recounted
the fate of more than 300 Cellic warriors
against an Anglo-Saxon stronghold:

OFf all those who charvged, after loo
FFL G | .I'r J'.En".li.”#,

But three won free through courage

And myself, soaked in blood, for my

TONE § FORE:

Blood for centuries was the badee of
Welsh freedom. In about A D, 400, while

Rulwark of British fellowship, the
local pub fares well in Wales, despite
pockets of Methodist temperance: Here
in Conwy, musgsel men end a hard day of
harvesting the shore with a pint af the
quayside j'_[t-.,-;"l:'-._-._ll' Arms, sharing a
midsurrmer eve with English visttors
whao frequent Wales' north coast

England slowly crumbled beneath Anglo-
Saxon assaults, a Celtic prince named Cun-
ecdda left his stronghold near present-day
Edinbureh to rid Wales of Irish invaders.
He founded a flourishing dynasty m north-
ern Wales, but his homeland eventually fell
to northern Irish attackers, the Scotti, from
whom Scotland gets its name.

Diespite frequent fratricidal struggles be-
tween Welsh princes, a true British state
wias born. Poels ennched the language, and
Welshmen enjoved such an enhghtened
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leaving Wales ruined and wretched. Mean-
while the Norman lords took Welsh wives,
and their halt-Celtic sons were often more
hostile to the crown than to their Welsh
cousins. FitzGeralds and FitzStephens,
eager for conguest, became involved in lre-
mnds internal power struggles, and thewr
growing disdain for England’s
brourht rovil retahation, beginning centi-

i Y
Fies Of iTi=8

rulers

Wales became a cockpit of roval palitics
Welshmen achieved titles of English nobil-
ity, and the Earl of Richmond, Henrv Tu-
dor. had a lemtimate claim to England's
throne: When he triumphed at Boasworth

Celebrant of the Welsh sowd if not its tongie,
Dyvlan Thomas was buried simply (abowve),

thowgh his lepncy to Englizh poetry is
monumental, Pror-to his death in New York
City al age 39, the hard-tiving poat

risided n the small coastal town of
Laugharme, the principal inspiration for Jus
fartolus verse plaoy Under Milk Wood., He
compased mosr af i oo oy shed (left) that
overiooRs the broad estuary of the River Taf

The Lwic Land of Wales

Field wo become Henrv VI Wales rejoiced
Welsh artstodracy swarmed to London, Jux-
uriating in newfound power

In 15336, gnder Henry VIII, Parliament
dréw up the Act of Union, which abolished
the Welsh nation. It also decreed that “from
hencelorth, no person or persons that use the
Welsh speech or language shall have or en-
joy any manner office or fees within this
redlm of England. . . .7

As England's power grew, the decline of
the Welsh language began. Today, writes
K. S. Thomas, one of the most distinguiched
of his country's living poels,

. There 1y |.'.'I.'I_'.' I Past

Brittle wotth reficy
to which English tourists come in droves,

Acavenging among the remains
i r'lll:ll".'- TR iy .:I||'.J|'ﬂf|'|"|:_',_;l'

Into the grave that we have dug forit,

“I'm known as a bit of a pessimist in
Wales," B. 8, Thomas says. He is 70, white
hair adrift above a sea-cliff face, retired as
vicar of Aberdaron, a tinv onetime fishing
village on the Llevn Peéninsula: He is a poet-
priest, contemplating

e ) i |r|I I._r._lll.ﬂ.l'.ll
God, alwavs befove ws and

Irl'l.i"'."”!'_'-_: @Y e arreee
and hearing in a darkened church only

the sound of a man
Dreathing, lesting his faith
Oniemiptiviess, nailing his questions
Cne oy one fo an unteénanied eross

In the same wayv does he test his farth In
Welsh nationhood

“Laanguage is the only thing we've got, " he
savs, "Butwemaybe living in the last gener-
ation of spontaneous Welsh speakers, We're
drowning it in tourism, the ultimate parade
Of the acquistive society. The barbarians
burst into this beautiful countrvside with
thelr transistors and caravans, and we're
convinced we must defer to them. Our
Welsh is becoming a patois, full of bastard
ized English words. At the same time there's
a growing intelligentsia that makes the lan-
ruape almost a status thing, People in this
ared are doubtful about the Welsh Languaee
Society, and they resent it when radicals

|
o |



come to deface road signs, but never comi Williams respectiully disagrees. Wales is his

and explain their mims. native land, he savs, English his natural
\ paradox: R. 5. Thomas speaks elo tonzue. And painting is not always er :

quent Welsh, hut writes poetry only in En- Now in his sixties, he has devotes

olish. “Art must come first,”" hesavs. *Ican't o recording the life of the

atisfvmyvself in Welsh since it is myv second  er. He paints the portraits of these peaple,

language . sr.  and the hard lind from which they gain their

[hey needn't worry about words,’ livelihood, with an understanding that
On the lsde of Anplesev, artist Kyffin  comes from the fact that his ancestors have




hived amone the farmfolk for renerations. work, it may be because he knowsof the con-

"Such people are known as the gwerin,”  stant battle of man against an often unre-
he savs, "Thev're tied to their land and toa  sponsive sail.
stubborn culture that produces poets today Simon Jones might be a Kyvifin Williams

as it has done over the centuries. " portrall come 1o life. He is 69 and raises

His Celtie passion thundersand broodson sheep in a lonely valley called Cwm Cyn-
ranvas, In stark landscapes and portraits  llwwd., where Enplish 15 spoken only as a
thatl comped reéspectiul stience. If there courtesy to guests

15 2 strong element of melancholy in his Interrupting his study of a long computer

Lush parcels of formland, kept green by
abuncant ram, carpet the Vale of Comwy, where
Hhe noative § WL still dominates, In
south-centrol Wales {above) elder Welshmen
fear that future pepcrations will allow tha
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printout, he gravely offérs hospitality.

“It seems we'll survive,” he savs, “But,
without the computer I mightn't be so sure.”

The simple gwerin lifeisathing of the past
nowadavs in the Welsh-2peaking heartland
of Wales, Mr. Jones owns 1,045 acres, most-
Iy mountainside, and grazes 1,050 ewes, 27
rams, and 24 beef cattle. Winters are
harsh—in 1947 he lost two-thirds of his
sheep—and he has ordered four tons of
United States-grown corn for 3000, includ-
ing a 45 percent Common Market import
tax. For safety he has shipped 280 ewe lambs
and 60 older sheep to warmer lowland pas-
tures, at $15 a head. Next autumn, he ex-
pects to sell his lambs for 5204 head with the
help of 2 government-guaranteed minimum
price, and will recetvean $11 Common Mar-
ket subsidy for each surviving ewe. Then
the computer at the Department of Agricul-
tural Economics at the University College of
Wales in Abervstwyth will analyvze the re-
sults. If earnings fail to provide the eqguiva-
lent of full-time employment for two men,
the government offers incentives for him to
amalgamate his farm with a neighbor’s for
greater efficiency.

“Amalgamation means elimination of
families,” Mr. Jones savs. “Once there
were 110 people in this valley. Only 50 are
left. The Welsh language 1s dving out, Now
the zovernment is making a belated effort to
save it—but they didn't succeed in breland,
did they? They could teach it in schoaol,
but they couldn't make it the language of
the home."”

He heists his voung granddaughter, Mar-
ian, who is bored with such incomprehen-
sible babble. She is beginning to learn
English at her school, but it hasn't become
important—yet.

Before Ileave, Mr. Jones adds a final pro-
vocative thought.

“There was a Simon Jones on this land in
1640," he savs. “I don't know how long our
familv lived here before that. But when
my sister was studying anthropology at

Abervstwyth, she had the job of measuring
the skulls of people living in these valleys.
My father-and I had exactly the same mea-
surements as those of the Beaker folk who
lived in Wales thousands of vears ago—long
before the Celts arrived.”

TS5 A SHORT, sharp walk from the

Jones farm to the CLff of Gloomy

Caves, where I began this story near

my journey's end. The stream called
Llaethnant may not be the most beautiful in
Wales, nor are the Hunting Grounds of the
Hounds of the King of Hell the noblest of
Snowdonia's highlands, But they are my
own discoveries, and the storm draws a wel-
come curtamn of solitude around me. It is
possibleto believe that an earlier race, a peo-
ple without poets, without history, still add
their patient presence to a volatile land. In
the hills, somehow, the past achieves the
present tense,

Wales, I knew a little of it once. Swansca
and Fisheuard and Holvhead are harbors of
high romance, whience old steam ferries car-
riedd meto Ireland asachild. And therewasa
mining village whose name I can't recall,
where 1 was welcomed as a2 refugee from
wartime London, Who was the miner, 1
wonder, who came black faced from the pit
to wash himself potato white in a tiny tub?

I've done something Dvlan Thomas only
dreamed of—salled from Swansea on a rusty
tramp steamer, passing the glorious coast on
my way to America, leaving a land whose
history comes to me now—embarrassingly
enough—Ilike the latest news.

Good news or bad? The swirling mist
holds no answer. The wind 1s only the wind,
and cold. ITwalk downstream toward the vil-
lage of Dinas Mawddwy, and a certain inn |
know where, in the ancient Welsh tradition

Mae'r cuwrw’'n hyfrvd,
A meae'y tin yn boelh.

Or, as we sayv in English, where “the beer
is lovely, and the fire is hot.” i

“Antelopes in woolly pullovers."” as one Welsh farmer calls them,
the willful and nonconformist sheep of Wales range freely
through the hill country, Fitting symbols they are of o country
whose sense of independence hos never been dimemshed by the
tether to its large neighbor to the east,

G2

National Geographic, July 1983






SPECIAL ECONOMIC ZONES

Chinas
Opening Door

By JOHN J. PUTMAN
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The new uniform, blue jeans

are worn proudly by well-paid

workers gt Shenghen, one of
four Special Boconomic Sones
creaated by Ching to attroct

foreipn capitol and know-how.

Here crews carve a bowlevard
(facing page) tht will iink
with Chind's first expressway
financed by Hong Kong
INVEAIOFs.
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HE TRAIN FROM KOWLOON in the
Crown Colony of Hong Kong moved north-
ward through the New Territories, pausing
now and then to pick up passengersor allow a
faster train to pass. My companions were mainly Hong
Eong Chinese bound for the motherland to visit rela-
tives. In the past few yvears such trips had become rou-
tine. My companions chatted with anticipation. At their
feet were bundles of gifts and the shoulder poles they
used o carry them., | was less assured, for this was my
first trip to the People's Republic of China, and my mis-
sion was more complex than a warm [amily reunion

I was to spend five weeks in China looking into a bold
new experiment: the creation of four Specal Economic
Zones that had been set aside to lure foreign investment,
technology, management skills

For almost 20 vears the People’s Republic had closed
itselfl to foreign influence and had attempted to develop
itself exclusively through self-reliance and socialism. Re-
cently, dissatisfied with the pace of that development, it
had thrown open its doors to the world again

The Special Economic Zones, all on the southeast
coast of China, were to play a leading role in this open-
door policy. They were to become manuiacturing and
export centers, practical schools in which Chinese could
learn the world's economic ways.

The largest and most successiul of these zones, shen-
zhen, lay just abead. It is a dragon-shaped area, 327.5
square kilometers in size (126 square miles), that shares
the northern boundary of Hong hong. 1he location was
||4r:'-c_.-_=.1’1 1l. for the zone draws 1tz impetusz from Hong
Kong, and mayv in time replicate it.

When the train reached the border, we got off in'a mild
scramble, passed the customs and immagration formali-
ties, and stepped inte the Special Economic Zone. Only a
block from the station it became clear that Shenzhen city,
long a sleepy Little border town, was being transformed.

Amid dust and traffic jJams an army of construction









Investments soar Like the
firh rises in a modet of
shenzhen, examined by
emgineer Sun Jun (left)
Colored buildings are under
corstruction: white ones oari
planned. Five years ago onidy
phopt S0 (MK farmers and

fishermren L

«f here. Then i
950 Shenshen (map, below)
becarne ore of four Spectail
Economic Zones (SEZs). To
forelgm (nventors they offer
o by rates, liny rents

livwe-cast (gbor,

compiratnvely
nnd other incenfives

Shenzhen Moavor Liong

JIANGX]

GUANGDONG

Guangrhaou
| ['ﬂl.r'rtﬂ:lﬁ e

EXPHESSWAY
",,- Shekou

Ihuha.]r #Shun:h en

f ‘H"-Ehu [Pearl] Biver
estuary

MACAL
[PORTUGAL 1N

Special El:i.'ll'lll'.lnl'lijli'l-" Zanes [SEZ) in .I'ﬁ.!_I

iy &
*Shantou &0

HONG KONG UK.

Alang (above), whose city
micy ftowse g million people
oy e vear 2000, calis the
EZ concept “a very
tmportart part of o
||-|.-_:r!-..'.,:-'.-." [ |.:|._'_'_-

Flocking through the door
e been Shenzhien's
neighbors from Hong Kong
LM =ome 1,600 arproved
comntrocts, about 90 percent
are with Hong Kong firms. A
service station (lower left)
Hong Kong

rokriste arnd bustnessmien

caters mostly to

very few Chinese CitiZeTis

LYW CUTS

"
sruzhou

FUJIAN

sXiamen ¥
lAmoy] q-f* 24"

o TAIWAN/
[Swatow)

South China Sea

| ="

Giant of the SEZs, Shenzhen covers 327.5 square

Calitas Ry e : klometers, fhubai, Shantow, and Xiamen
M O v S0 tagether cover less than 12 square kifometers

but areas open to investmant are much larger.
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Beating a path to a booming job market, carpenters shoulder-pole their tools and

workers was building roads, digging trench-
es for underground utilities, clearing sites,
raising commercial and residential build-
ings. It seemed an army of the past, for
stones were broken and shaped by hand;
shoulder poles and handcarts augmented
the work of trucks,

In the municipal planning office 1
plimpeed the great metropolis that was tak-
ing shape. Planner Sun Jun led me from
tuble to table, showing the models of three
new urban areas. “The first will include a
new railway station and a 44-story tower

6%

Around the tower will rise a hundred 18-
story buildings, Thirty are already under
canstruction. In the second area, the old
town center will be renovated and trans-
formed into a Chinese-stvie tourist distrct,
with shops, restaurants, a walking street.

“T'hethird urban area will be a totally new
city, 30 square kilometers in area, complete
with infrastructure and a light-rail s¥stem,
and offering industrial, commercial, and
residential properties to foreign mvestors,
We'll also have a science and culture com-
plex, a nuclear power plant, and a six-laine

National Geographic, July 1983
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superhighway to Guangzhou (Canton)

“Bv the vear 2000 these urban areas may
hold a million people.” And bordering the
spitcial zone, a 45-kilometer (2B-mile), 45-
million-dallar fence, including six check
posis. It would contain the capitalist-like
activities and also control the numbers of
Chinese entering the zone in quest of the
new, more attractive life

It was a stagpgering vision, *Like bullding
a new Brasilia, " one investor had remarked
o me. Sixtythousand construction workers,
34 construction companies, and 14 design

China's Opening Door

bedrolls in age-old fashion as they head for new employvment in Shenzhen municipality.

companies had been drawn to the project
from many parts of China and put to work.

shenzhen municipality had committed
700 million yuan (370 milhon U. 5. dollars)
to the venture. But the greater sum needed
—billions—would come from foreign firms.

Thus far some 1,600 contracts had been
signed and 1.5 billion dollars had been
pledged. Hong Kong Chinese provided 90
percent of the investments. In the days that
followed, I set out o determine what the
money was going into and how the investors
had fared. 1 wasin for some surprises.
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labor, and row materials. Eight out
of ten of these Pepsis po to Hong Kong
with the rest consumied locelly.

China’s Opening Do

SAT BY THE 5EA one day just east of

shenzhen citv: There were mountains,

crescént beaches, batwing junks, high
rumped, that seemed to glide across the wa-
ter as lizhtly as docks. It was a lovely place
towalt, and I was waiting—for a funeral

The great cemetery thal rose around me
tald a lot about Shenzhen's development
Wealthy Hong Kong Chinese had put up the
money. Shenzhen had provided the land
The prafit was split evenly

The groundskeeper told me that special
care had been taken to meet the conventions
of Hong Kong peaple. The siting adhered to
the old Chinese precept that burial places
should hove wind and water. The surround-
ings had been judged promtious “perhaps
because the shape of that mountain 1s like
the shape of a dragon, a horse, or a tizer.”

In time the funeral party arrived by bus
From Hong Kong, A father and his five chil-
dren were burying the mother {(page 79),

Why would a Hong Kong family burv its
deacd in the People’'s Republic? One of the
funeral party told me: “They decided on this
cemnetery because if vou are buried here, it
is permanent, If you are buried in Hong
hong, vou mav be moverd 1n the future, as
that land is developed. And it 1s very costly
in Hong Kong."™

Space—the lack of it in Hong Kong—was
powering sShenzhen's growth.

I was surprised one day to discover a
Hong Kong country club in Shenzthen. It
had 1,400 members, offered waterskiing on
alake, riding on Australian horses, food and
comfort at the Hong Koneg level. 1 dined
there on shrimp. crab roe, and steamed
ducks' feet, then talked with Mr. Johsg Chan
Wing-hong. who had conceived the idea.

“Along whileago,” he zaid, "Tiried to join
a certain country club in Hong Kang. The
membership fee was $30,000, Too much.
Thereason was not the cost of the activities,
but the cost of the land. 1 decided that cheap-
¢r land might bécome available in China.™
MNow V. Chan 15 one of elght partners tn a
consortium that has invested nine milhion
dollars in the club. It 15 outside Shenzhen
Special Economic Zone, but within Shen-
rhen municipality, Never mind, the Chi-
nese are flexihle

But if they are flexible, thev lack expe-
ricnce in making Westérn-stvle contracts

i
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Mr. Chan recalled: “Seven consortia hac
come before, all were unsu l-'h'--i!-IJ] MNoni
knew how to nepotiate with the Chinese
You must be humble, patient, quick, toler
ant. They want to know things, but it de-
pends on how yvou explain to them. Not in a
haughty way,

“And sometimes vou must push, We
talked for a long time with officials of the
commune that owns the land and with offi-
cials of the Shenzhen municipabity, At lasl
all agreed on the contract, but nobod)
would sign it. 1 said to the
¢ sign.' So he signed.’

The Chinese had gone into the resort bus-
ness themselves, investing 6.5 milhon vuan
ge facility at Xili Reservolr. Direcic
‘n.'i.';Lm: Chaneg-vu told me the resort was de-
signed to serve maddle- and lower-income

Lk Y LE ‘I SOITIe-

Ty A
DIy Ml

touristz from Hong Kong. A family weekend
Un a busy day the
resort draws 5,000 visitors

may cost as hittle as $60

wias another use for Shenrhen's
rrowing food fora hungry Hong Kong
that could notl feed itself. At the Fu Yonp
Commune I watched voung women of the
Phoenix production brigade load a Hong
Kongtruck with flowering cabbages, spring
ontons, radishes, hairy cucumbers. Hong
Rong investors provided the capital for the
seeds and fertilizer; the commune provided
the land and labor

The Chinese co-manager told me the ven-
ture had failed at firsi, but then they had
broken the brigade down into 1-person
umnits and pssiened each a 43-mu tract (about
7 for which they were responsible.
.-'!L'l ng with a bonus system, it turned the
[arm around

[ he investors were reallzing a small prot-
it. Asfor the brigade, household income had
risen from 1,369 yvuan a vear to 3,669, The
[oréign experiment wis a RAPPY SUCCEess

| here

N DAYS OF TRAVEL through
Shenzhen 1 noticed many new
Western-stvle apartment houses.

Theyv had been bult in a joint venture with
Hong hong investors, 1 was told, and units
were sold o overseas Clhiinese who wished
on retirement to come back to the mother-
land, and to Hong Kong peaple who wished
o provide mor ris quarters lor
their relatives living in China

But the grandest housing s:cheme in
Shenzshen was one that would turn the zane
into a bedroom suburb of Hong Kong, An
executive in one of the colony's great Chi-
Hopewell Holdings Limited., ex-
Hong Kong people have beautiful
clothes, but not beautiful
llats 1-.4."; cannot afford them; land prices
are too high. We see these people wan
googl homes. In tume it will be less than 40
minites by b fast triain to Hong
khong. What's the difference? And we can
provide flats at half the price.”

But the hong had not vet sent its mllipns
As the Chinese lack expe-
rience in negotiating contracts, they also
inck o solid bocdy of business lopw, T he legal
infrastructure :|||4=~1 be 1n place before we
putinthe money,"” the executive said. China
Wis working on the problem, drawing on
assistance from a number of distinguisherd
U. 5. lawvers

Nnese ones,
I iained: ™
wittches [l -

ing
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At the yvear-old Pep=s-Cola plant, a pride
of Shenzhen, 1 talked with the Chinese co

manager. Guang Zhao. Hesaid the contract

siened between the American company and
the Chinese side was typical of Shenzhi
[he Chinese provided land, labe
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matenals; and Pepsi-Cola provided capital,

the machings, co-management, and techm
cal expertise

Ihiring the first five vears, theplant's prof-
it are spht 35 percent to the Chinese side, 45
o Pepsi. Eightv percent of production (24
million bottles a vear) is sent to Hong Kong

As the contract was tyvpical, so were the
problems encountered. There was a short-
age of tramed equipment opeérators, but
workers learned quickly. *Our production
capactty 156,500 cases pershift,” Mr. Guang
said. “'=»o far we have been able to produce
only 3,000 to 3,000." He had experienced
difficulty himsell in adjusting to Western-
stvle production. “The requirements set by

China's Opening Doar

Media event, an operating 19-inch
color TV draws a crowd to a departiment
store in Shantowu, where the price tag is
§8200 U1, §. Long-overpopulated Shantou
iooks to hondicrafts and light industry
0 utilize ifts labor pool and to Hong
hong, Macow, and beyond for buyers

foreign firms are extremely strict, by the
Chineze rather loose.'

To help encourage good performance by
workers, managers in the Special Economic
Lones are permitted to discharge workers
forcause. “Thisis comething new in China,”™
Mr. Guang =aid. “We have had four cases.”

There was another incentive within the
special zones: higher pay. The average
worker in Guangzhou might earn 70 vuana
month (about 537), the zone workers from
120 1o 130

HE LARGER, more advanced fac-
tories, 1 discovered, stood in a
special area within the Shenzhen
special zone. In its quest for development,
Ching was trving a number of approaches.
The one-square-kilometer (247-acre) She-
kou Industrial Zone was managed bv the
China Merchants Steam Navigation Co., a
Chma-owned firm based in Hong Kong
China Merchants has had considerable
experience with Westerners, so its little es-
tate 15 by Western standards more coherent,
better planned
By the dock stood a large feed mill, repre-
senting an mvestment by the Continental
Grain Company of New York. Nearby, tha
joint venture linking China and the East
Asiatic Company of Denmark, a new fac-
tory was turning out several shipping con-
tainers-a day for the international market.
They were fashioned from Japanese steel
ana Malayvsian planking, painted bright
vellow and inscrnibed: U.5.A. DESIGNED TO
COMPLY W/DEPT. OF LABOR REG. MAX. DE-
SIGN AND TESTED PAYLOAD 48160 LE. MGW
52910 L8
Shekou Industnial Zone had its own vi-
sion of the future. There were plans for a
nundred [actories, an indoor sports stadi
um, & 100-million-dollar luxury hotel, The
key to growth was symbolized by a group
of handsome seaside willas, the Crysial

|

b |
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Cryvstol Crardens seaside vilias (left) in

sherou Industrial Zone are designed (o
appedai to foretgn DUSINESSmen. 1o enjoy
the view around Shefk Ngom Lake
(below), members of the Lake and Hot
Springs Counfry Chib poy entrance fees
starting at $3,000. The club, with 1,400
members, mostly from Hong Kong
chiose to [ocate tn Shenzhen becous:
lond there s cheaper than tn the
gritish crown colony

Zhang fing-fang (abowe), 17, an
aspiring journalist in Shenzhen, disploys
the tmage of a new China. Her ciothing
stylee, ubrguitous tn the SELS, Despeaks
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Gardens. Laborers were at work, their ham-
mers and chisels singing as they shaped
the stone, The villas were for sale to foreign-
ers at $100,000 apiece. A lot of foreigners
were expected.

In Beijing 33 foreign oll companies were
then bidding to develop China's offshore oil
fields. In time perhaps some 20 billion dol-
lars would be sloshing around the South
China Sea, and the most promising fields lay
in the nearby Zhu (Pearl) River estuary
China Merchants and associates were just
begrinning to convert a small fishing harbor,
Chiwan, into the principal forward supply
base for explorations in that area.

ner one night with Deputy Mayor

Zhou Xi-wu, a thoughtful, soft-
spoken man. We talked about the future,
the past. He recalled the years of the Cultur-
al Revolution. He had been taken before a
large meeting and hercely criticized as a sup-
pressor of the mass movement, accusad of
following the capitalist line. He had not
worked during those vears.

It was after the downifall of the Gang
of Four, which signaled the end of the Cul-
tural Revolution, that a more moderate
leadership came to power in China, and
Mr. Zhou found himself back ina position of
responsibility,

“In the past,” Mr. Zhou said, “"weused o
stress that the development of our country
should be through self-reliance. This is the
correct palicy, and we continue in this way.
But some people misunderstood and had a
lopsicled idea. They believed if we carried
put too many foreign activities; we could be
controlled by foretgn countries.

“But we knew we should not loze any op-
portunity to grow and expand. So the cen-
tral government decided that we should
experiment with [oreign opportunities and
exchange with foreign countries, New paoli-
cies were adopted, among them the creation
of the Special Economic Zones.

“We know the socialist economic svstem

‘BEFEIFILE I LEFT Shenzhen, I had din-

is not perfect, vet we cannotintroduce an all-
capitalist svstern. We shall persist in the
socialist way. But we can introduce some
advanced foreign economic experience, ¢i-
ther capitalist or socialist, into our system—
to rieform it, change it, perfect it.

“1f the experiment of the Special Econom-
ic Zones succeeds, if the reforming of our
sy=tem succeeds here, other parts of China
canuse the lessons, If they fail, other partsof
China can avoid these experiments. ™

We talked finally about China's stated
intention of ultimately reabsorbing Taiwan
and Hong Kong.

“The Special Economic Zones will have
much to do with a solution of these issues,”
Mr. Zhou said. “If the special zones are suc-
cessful, our compatriots in Hong Kong and
Taiwan will see that under Chinese sover-
eignty businessmen can live well, mvest,
profit. And when soversignty of Hong Kong
and Taiwan is taken back, we will adopt
special measures to administer them, Both
can retain their present capitalist systems.”

OMPARED with Shenzhen, the

‘ other Special Economic dones are

tiny, glmost embryonic. The £hua-

hai zone adjoins Portuguese-administered

Macau and contains 6.8 square kilometers.

During mwv visit I saw only one factory oper-

ating. But the zone had just signed a com-

prehensive development contract with a

Hong Kong company owned by three over-
<eas Chinese families.

And I was gquickly to learn that the zone
formed only a part of a much larger area
opened to foreign investment. Again, there
WS & great vision.

Lhuhai official Huang Wen-zhong un-
folded a plan of that larger ares, spread it on
the floor, anchored 11 with ashtrayvs, “We
have,"” he said, “6,000 square kilometers of
sed, 114 islands, 87 square kilometers of ara-
ble land, and Zhuhai city with a population
of 150,000, We have many scénic spols and
places for sports. We have good soil. abun-
dant minerals, and building materials, We

To assure eternal rest for the mother, a Hong Kong family buries herin g Shenzhen
cemetery run by Hong Kong ertrepreneurs: Burial plots in land-starved Hong

Kong are not only exorbitant but also risk relocation as the lving crowd out the
dead. This traditionally orfenied site enjoys wind, water, and o mountain view,






ar¢ going to build an airfield, a harbor.

“We will turn Zhuhal mto a new kind ol
barder city, open to the world, an export and
manufacturing base, a lively tourist center.”

Al Shantou (Swatow), 274 kilometers up
the coast fromShenzhen, I visited another of
the four special zones. As the plane from
Guangzhou circled before landing, 1 saw a
city ¢rowded against the Han River, sur-
rounded by green farmland and wvillapes
with black-tiled rools.

Grreener pastures for urbanized Hong
Kong lic on the other side of the border in
Shenzhen. Investors finance sedds,
fertilizer, and other needs for Fu Yong
Commune, where beans (above) weigh
in as part of its §7-ton monthly vegetable
shipment to Hong Kong. Also destined
for the colony, a 25-pound grass carp
(facing page) comes ashore ol o Hong
Kimg-backed fish farm.

Unlike Shenzhen and Zhuhai, Shantou is
a long-established industrial and trading
center. It is also a place from which many
overstas Chinese migrated. The problems
that sent them abroad remain: OO0 many
people, too few jobs, Swarms of bievclists
came toward my car like waves {rom the sea;
a crowd blocked one street. gathered to read
a4 job notice; there were beggars

The Shantou Special Economic Zone lay
on the edpge of the city, contained oniy 1.6
gquare kilometers, and was just getfing
started. Director Lin Feng took me Lo the top
of the mdmimstration building and waved a
hand toward the site. now open land

“We have two factories under construc-
ton and have signed ten letters of intent
The second half of next vear we will really do
the bigthings." In time, he said, there would
be 250 factories, 50,000 workers

But Shantou was not waiting for comple-
tion of its special zone to draw in invesi-
ment. “Shantou city,” Mr. Lin said, “has
150 factories producing export items. 1 In
vestors wish to cooperate with these existing
factories, thev will receive the same prefer-
ential treatment as in the special zone.”

HE DRIVE frem Shantou north-

ward to Xinmen (Amoyv) takes seven

hours. The green helds give way to
hlls, some terraced; population lessens;
here and there farmers tend flocks of pretiy
white-throated geeze. A long causeway
leads to the island city., There were bicvele
taxi= with sidecars; storefront shops with
cobblers, tatlors, bakers. a dentist and his
chair; the fresh smell of the sea.

Xiamen's Special Economic Zone, hke
Shantou's, was at the ctyv's edsge and still
mainly on paper. But sites were being lev-
eled, roads butlt, and the eriemp of blasting
signaled that the city would at last have an
airport. The zone, official Wu Zhong said,
wastwo and a half square kilometers, partof
a larger export-processing zoné

“We're aiming for light industry, labor
intensive, with little pollution. We ofter spe-
cial inducements for early takers and for
partners with more advanced technology
electronics, appliances, preécision nstru:
ments. And if the investor prefers to go into
the citv, he mav gain the same concessions.

One U, 5 company was already in the

MLl '|'.'.'|'.!I Y -"..'r'.'n'II'J-II:'.lI Sy |r ';"'-:"':.;'I



city, K. J. Revnolds Tobacco International,
Inc. It had a small operation producing
Camel Filters cigarettes. They could be pur-
Chased |l'!!|:'. with certificates of foreien ex-
change, not with local currency. But R. |

Revonolds waz looking to o larper market

“We have hopes of producing not just Cam-

els,” an American executive said, *bul also
a jaint brand with Chinan. " A joint brand!
That would open up all China with s
billion-plus people

USINESSMEN AND LEADERS of
nations, I mused], have dreams like all
of us, and pursue them; thev are

Ireams bécause Lthey are uncertion, and yet
sometimes they come true. The hutore of
China's Special Economic Zones depends

in many things—an end (o the world reces-
s10n, the price of oll, foreien confidence that
the present course in China will continue,
the skill of the present leadership in pursu-

Ing thal course




[here are hazards. China has thus {ar
drawn on Hong Kong's dvnamic economy
for investment in its special zones. But its
declared aim of reabsorbing the colony
along with stiff replies from the British, had
sent the Hong Kong dollar, its stock market,
ind real estate values plunging. 1 here were
reports of money flving to Singapore and the
United States. of wealthy businesamen dis
appearing {rom the colony lor a tume, re-
turning with new passports from small
I,Il'ill'ii' :-. LTS

here was also the hazard of introducing
Western opulence in a poor and struggling
land: of having on the samée street shops of-
fering boutique eveglasses and stereos and a
povernment shop where clerks dispense ra-
tions of rice and other grains, 15 kilograms a
month (33 pounds) for office workers, 14.5
for middle-schoal students
laborers, 4.5 tor iniants. Supporters of the
Cultural Revolution and the (zang of Your
remain, quiet now, but eagerly awaiting the
mistake. the tenstons, that might provide an
apening for their return to power

.-l- -' :-"I |.J|..|:..'|.1-

NE DAY | TOOK the hvdrofoil
from Shekou Industrial Lone |
|1IIH-:LQIH'2 %-tnv -kll.ﬂ'ﬁ:-" W H

ters once haunted by pirate Junks, opiwm
smugglers, tea clippers, and Britizh men-ol-
war, 1 recalled China's history ol dealing
with the West, In the mid-1800s Bntish can
non in two wars—the Opium Wars—had
tarced open the doors

Afterward a Hnrtish hstonan oplimists-
cally wrote: “This vast empire, that had
e N S0 1one ,ml:HLUlf faklan Iln' W'wlulf man-
kind, and had looked with haughly con-
tempt upon all the peoples outside of 1t, now
undertook, unwillingty it 15 true, to enter
L' he men of
e East would look 1o the face of the men of
the West, not from behind frowning walls

mto the comity of nations.

iy Inter-

and loaded cannon, but in [riend
coarse and in growing mutual knowledge ol
each other's virtues The stagnation of
ArEs Was now to have an end.’

In light of more recenmt history, that

prophecy was premature. This titme China

opens its doors not under the threat of can-
non., but of s own decision. Pernaps this

time the historian’s prediction will at last be

Iroven Lrie 1l

Joint venlhure on a roll. Hong
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Tanzanias
Stone Age Art

By MARY D. LEAKEY
Photographs by JOHN READER

N TANZANIA’S remote central plateau region,
I a vast gallery of superb prehistoric art adorns
cliff faces and rock outcroppings, above, The
author, Dr. Mary D. Leakey, distinguished
anthropologist and artist, first saw the paintings
nearly 50 years ago with her late husband, Dr. Louis
5. B. Leakey. She later made meticulous tracings

of many of the scenes, right. The stylized human
figures and remarkably realistic animals attest

to the unknown painters’ skill and artistry.
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EVERAL THOUSAND YEARS ago
prehistoric artists in Tanzania, bast
Africa, produced a priceless and de-
tailed record of various events in their

lives, On the sheltered surfaces of cliffs
and rock faces these Stone Age painters re-
created the world around them 1n scenes
reminiscent of the great prehistoric cave
paintings of Europe.

Neither the identity of the artists nor the
date of their work is known. It is doubt-
ful that any of the paintings could have
survived in open air more than several
thousand vears, although carbon-14 testzin-
dicate that the coloring materials could be
much older.

In many respects the paintings tell us
more than we can learn from the bones and
stonie tools and other artifacts that form the
hasis of much of our archaeological study of
man’s distant past. Those long-ago works of
art tell us, for example, that Stone Age man
in Africa wore clothing, had a variety of
hairstyvles, hunted, danced, sang, plaved
musical instruments, and may even have
known the secrel of fermenting spirits.

I first saw the Tanzanian rock paintings
in 1935, on an exploratory trip with my hus-
band, the late Louis S. B. Leakey, Having
heard reports of the paintings, we visited the
Kondoea region briefly at the end of our sea-
son's work at Olduvai Gorge. Sixteen vears

later, in 19531, we returned to Kondoa in REHISTORIC MURAL decorates
order to study and record some of these fl_ti.sh.ulterﬂd cliff face at I‘J'.gw:' in
superb paintings. The admission fee, as it Tanzania’s Kondoa District

(abowve). Rows of human figures
wear what appear to be
sieirts and knee arnaments,

turned out, was one goat.
The first evening after Lows and [ had set
up camp at a site known as Kolo, we were

visited by local elders from the Irangi tribe. AFRICA m;ﬂi:g:f;“ﬂﬁmle of
The elders informed us that the site of the In 1935 and 1951
paintings was sacred, and that in order for the Leakeys cotaloged

us to work there it would be necessary to sac- Rondua

rifice a goat to appease the resident spirits.
Fortunatelv, the elders knew of a suitable 500 square miles. Mystery
goat; the price was 30 shillings (about $4). shrouds the sites. No one

I felt sorry for the poor goat and for the | knows who the artists were or,
spirits, too, whose share of the sacrifice con- ndeed, when they lived. The color on
sisted of nothing more than the contents of thE wglls probaliiy couti RO iy
tHe goat’s et spattered on a rock wall endured the l"iumrn_ng r.'lf}l-':mrher for

i B 3 maore than a few millennia, even

among the paintings As for the elders, they thotuie carlion: 14 st point 03 0
dined bappily on roast goat and then depart- much greater age for the materials
ed, their duty well and faithfully performed. used as pigment,

The next three months gave me more sat-

isfaction (Contimied on page 02 )

186 such roch painting
sites sciattered over some

86



At numéerpus sites the Leakeys
found prehistoric “cravons’

aticks of pigment mived with
arimal fat. The predominani
red was made from ocher, which
i& derived from tron ore. Black
probabily came from mangonese
and bird droppings may hove
provided the basis for the white

Laotte Leakey's 1895]
photograph (right) shows the
author on a scaffold at the Kolo
site. To reproduce some 1,600
paintings, she troced scenes on
cellophane taped to the roch, then
réeduced the tracings to hilf size

Mary Leakev's 128 page volume,
Africa’s Vanishing Art, will

be publishied in Cctober

v Hamish Hamilton!Rainbird
in London and Doubleday & Co.,
inc., in New York.







B 1 USICAL TRIC adoms a rock face at
a site called Kwa Mtea. A tracing
(below) duplicates the actual scene
(Teft) in which three figures perform to music.
The figure wearing stylized plumes beats time
with clappeérs, while music pours from the
mouth of the central figuire, ond the one ot
right appears o dance. All three wear skirts,
indicating they are female
This tracing reveals thar the figure at left
was superimposed over an earlier rendering of
gt antelope. Fingertip prints, @ congmon
design, appear to overlay the other two figunes.
“Crood painting surfoces were scdrce,”

explains the author. " Later artists simply
painted over the work of their predecessors,
sometimes producing several lavers of scenes.”
Although resembling the performers at
Kwa Mtea, a pipe player (right) appears on a
rock face at Paht, i5 miles distant.
Stylizations include four-fingered hands and
musical notes that drip from the end of the
pipt. The fipure's tail-like appendage is a back
apromn, an item still worn by meén of the San
peoples in southern Africa, suggesting the pipe
player s o muale

Al







RIUMPH OF THE ELEPHANT HUNT unjfolds
T in two scenes. In one tracing (left) dancers cavort
around an antmal trapped tn a stvlized pit,
corral, or net. The elephant itself is realistically drawn,

the lock of tusks suggesting an immafure animal.
Scenes that predate the hunt inelude a giraffe, upper
right, and two highly stylized human figures, far left,
one with forklike legs and a spherical head, the other
wearing what seems to be an enormous fringed helmet
or headdress. Shieldlike designs appear at lower right.

In anather tracing (above) a hunter hurls hiz spear
at an enraged elephant. Animals pictured in the
Teonzanmian paintings are invariably large, suggesting
that oniy major game was considered worthy of the
artist's time and skl

Lacking celiophane sheets big enough for the larger
paintings, the author toped smaller preces together,
and some of the photographs, such as the one at laft,
show the seams and tape.
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(Continued from page 86) and pleasure
than any of the countless archaeological
projects Louis and [ evershared. Even now,
after more than 30 vears, I can still recall the
sense of peace and serenity that surrounded
the paintings and the wura of the distant past
that emanated from them.

While Louis evaluated the paintings and
recommended the best ones to record, 1
began to trace the scenes on sheets of cello-
phane taped to the rock faces and later re-
duced the tracings to half size on lightly
tinted drawing paper. During our stay in
the Kondoa District, we reproduced some
1,600 individual scenes selected from 186
different sites.

I FIRST GLANCE many of the sites ap-
peared to be merely indecipherable
jumbles of scenes overlaid one on the
other. (sood painting surfaces pro-
tected from the elements were reasonably
scarce, and in many cases prehistoric artists
simply painted over their predecessors'
wark. In time, however, Louis and I “got
oureyvein,” as he putit, and we could distin-
guish individual figures from one another.

The beauty and delicacy of some of the
paintings are extraordinary, particularly
when one considers that those ancient artists
did not erase or correct their work as modern
painters do. There is no blurring of strokes
or abrasion of rock surfaces that would have
resufted from rubbing or scraping out of
lines. Perhaps the artists sketched in rough
shapes first with charcoal or some other me-
dium that has not survived.

The coloring materials consisted of vari-
ous pigments mixed with animal fat to form
primitive “cravons,” whose remains we
found at a number of sites. Ocher was the
most common pigment, producing the pre-
dominant color, red, as well as the less fre-
quent oranges and yellows. Manganese
probably provided black, and bird drop-
pings may have formed the basis for white.

The prehizstoric artists were obviously
hunter-gatherers rather than a pastoral
people, for the only domestic animal pic-
tured anywhere in the paintings is the dog
(above, right). Although we cannot date the
paintings, Louis and I arnved at a rough
sequence of styies that must have ocourred,

The earliest figures were crudely drawn in
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rather thick black outline. These were fol-
lowed by animals, stylized humans, and
large dots apparently drawn by fingertips
dipped in some sort of wet color. Thencame
an abrupt change in stvle.

The fingertip paintings were followed by
wonderfully naturalistic outhine drawings of
animals in red. To my mind this is probably
the finest perind among all the rock paint-
ings. Next came a technique of painting ani-
mals in solid red. A later style, which I
believe to be unitue to the Tanzanian paint-
ings, consisted of animals whose bodies
were filled in with sets of parallel lines to
convey contour and shape (opposite),

Finally, outline drawings came back in
fashion, though they compare most unfa-
vorably with the earlier outline style.

One notable charactenstic among all the
paintings is the complete absence of faceson
the humsan figures. Even today many unso-
phisticated African tribes such as the Masai
are reluctant to have their photographs
taken for fear of “giving away"” their images,
In doing so, they put themselves in the
power of others, who can then use the like-
nesses to work magic against the owners.
(Quite possibly Stone Age peoples held the
same belief, (Continued on page 97)



ERD OF HARTEBEESTS, a
masterpiece of grace and style,
represents the work of a single
artist. The use of interior lines to
sugpest contour and shape came late
in the development of Tanzania's
prehistoric art.

The crude but recognizable dogs
domestic animals pictured in the
Tanzanian paintings. That fact,
coupled with the emphasis
on game, suggests that the artists
were hunter-gatherers rather
than a pastoral people.
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1RAE'EFUL PROCESSION moves
single file across a tracing from the
site hnown as Kundus:, Stylized
human figures, possibly slaves roped
together or warriors bearing staffs over
their shoulders, troop from right to left.

The distinctive bushy headdress or
hairstyle identifies the “Kolo-type” figure,
s0 named by the Leakeys for the site where
they were first seen. One exception
appears at right center in the form of a
dogheaded figure.

The marchers at far right are pictured
with tails, probably from ernamental skins
worn around their waists. Cither figures
are clad in cloaks, and one marcher at left
wears a kudu hom protruding from his
headdress, The small roundheaded figrre
and animals shown ar lower right befong to
an earlier work.

A hint of violence conniects two different
paintings of Kolo-type figures (left-and
right). Although physically separated at
the Kole site by a distance of more than




u quarter of @ mile, the two paintings upright and ore obviously alive, while

seem o depict the same three figures. In in the comparnion scene they appear
Saticedank ot i Mt b pbciiad prostrate beneath a heavy bar, The
wearing styviized plumes on his headdress,  author believes the tric must have begn
In the first painting, the figures stand gither captured or killed by enemies.
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For some reason the theme of motherhood
1= itlso avolded, for there is not one instance
among all the paintings of a4 woman either
holding or in company with a child. I do not
know whether mothers with 'children were
considered umimportant or whether there
was some magico-religious reason against
portraving them.

MONG THE HUMAN FIGURES

there is incredible vanety. Some are

tail, some short, some have enormous

fuzzv headdresses, while on other

figures there s no suggestion of hair. Some

fipures appear to be naked, some wear

bracelets or knee and ankle ornaments,

some have long tails, others wear skirts, and
still others are enveloped in cloaks

In fact the human figures are painted in s0
many different styles that it 1= impossible to
classifyv them. One type, however, stands
out from the rest in the frequency of its ap-
pearance at various sites, Louls and I named
this the “Kolo type” for the spot where we
first observed it Kolo Ggures are invariably
tall and thin, with headdresses or hairstyles
that are veryv large and that sometimes in-
clude stvlized plumes (pages 94-5). Kolo
hands usually have only three fingers, with
the middle one much longer than the other
two, In addibion, Kolo fipures are often
shown with thin, Honlike tails and with feet
that seem to have either very long toes or
something resembling high heels.

Music and dancing are frequent themes,
and one of mv favonte figures is that of a
very elegant flute or pipe plaver whose mu-
sic appears in the form of dotted lines drip-
ping from the ¢nd of the pipe (page 89).

Une pamting sugeests that Stone Age man
may have been acquainted with alcohol.

UG-OF-WAR for a female appears

on g Kolo wall. The female,

ifentified in this rare case by
breasts, apparentiy belongs to the males
at left, for her feet are braced against
the poir at night. Sexual overtones are
apparent in the penis of the figure
wegring the doglike mask or headdress

Im an unrelated scene, mght, an

artelope butts a shield or panel. The
author believes this may depict the
early use of o hunting kind

My ]



Frolicking beside a river, bathers emerge from the water in this tracing of o
soene af Koto. The air of rejoicing may stem from o welcome age-old gvent—the

probably honey beer or palm toddy. The
evidence is tenuous, but the painting shows
three gourds bubbling over with liquid in a
manner suggesting fermentation.

Although the paintings of animals in most
cases are extremely realistic and well pro-
portioned, they are almost always drawn in
profile with all four legs showing but usually
lacking hooves, This may be a stvlization
or simply an indication that amimals were
usually seen standing in grass

In spite of their talent for realism, the
Stone Age painters took certamm artistic
license. Thev often exaggerated the salient
features of various animals, For example,
snakes are shown with more loops than they
normally have. The kudu, an antelope with
horns that alwavs have fewer than three
complete spirals, is sometimes depicted
with as many as eleven spirals, Roun ante-
lopes with their characteristically large
ears are drawn with that feature greatly
exagperated

Yet the prehistoric artists were capable of

3R

subtle distinctions among animals. At one
site called Kisese, L.ouis and 1 came upon
two magnificent paintings of white rhinos
The anatomic details were so precise that it
was instantly clear the creatures were white
rhinos rather than black ones. The heads
had the characteristically square shape com-
mon to white rhinos as well as the distinctive
hump between head and shoulder that is
lacking in black rhinos.

The two rhinos were portrayved in the fa-
miliar courtship pattern that Louis and 1 of-
ten observed at Olduvai—that is, with the
female following closely behind the male
On more than one occasion we had been
amused to see male rhinos apparently run-
ning for their lives, pursued by determined
females thundering along behind.

Stone Age artists tended to be selective
of subjects on the basis of size. Among the
Tanzanian paintings small creatures such
as hyvraxes, hares, and little antelopes are
rarelv depicted, although we know from
the banes found at the sites that these Stone

National Geographic, Julv 1983



Age people regularly ate such animals.

The artists concentrated instead on large
animals such as elephants, giraffes, rhinos,
and the carnivores. Plainly, the killing of a
large animal, which would provide food for
many people, was considered of greater sig-
nificance than an average small kill. Thus
the number of elephants painted probably
does not reflect the number killed, but rath-
er the importance of such events.

The emphasis on carnivores puzzles me.
It seems unlikely that they were a major
saurceof food, except for the meat that could
pccasionally be scavenged from their kills. Tt
is possible that Stone Age man regarded big
carnivores such as the lion with the same re-
spect shown it until recently by certain mod-
ern African tribes, Among the Masai, for
example, a young warrior did not achieve
full stature in the eves of women until he had
killed a bon; such a feat was considered
proof of manhood. If Stone Age man held
similar beliefs, the emphasis on carnivores
in the paintings can be understood.

Tanzania's Stone Age Art

end of the dry season. In one example of perspective, the figures appear in
increasing size from the right, ds thoigh approaching the unseen artist at lefr.

Roads have now been constructed to
the more spectacular sites, and van-
dalism increases. Visitors sometimes drench
the best paintings with buckets of water to
bring out color, others scrawl their names,
and herdboys amuse themselves by throw-
ing stones at the figures of men and animals.
As a result, two of the principal sites that
Lows and I recorded in 1951 have been trag-
ically defaced beyond recognition, and for
others it is only a matter of time. Some vears
agothe Tanzanian government erected wire
fences around the more important sites to
protect them from vandals. But the doors of
the fences were soon stolen, and sites were
wl:l::npmnnmémﬂrt, as they are today.
The 186 sites that Louis and I recorded in
1951 are actually a small proportion of the
total number in Tanzania. Some means
must be found to protect and record them,
lest these unique Stone Aze works of art be
lost forever. O

99

HE FUTURE of Tanzania's superh
prehistoric art worries me greatly,




Prying open an icy trap, the author and his crew push ahead along the route of

Anctic Oayssey

By JOHN BOCKSTOCE Photographs by JONATHAN WRIGHT
Pamntings by JACK UNRUH



a great Eskimo migration across the North American Arctic a thousand years ago.

POTTING an approaching gale, we
turned and ran betore the wind, head-
ing for the safety of shore. Even in
symmet the temperature of polar seas
rémains near freezing, and a man

overboard is likely to suffer hypothermia

and drown

Through driving rain we fought to steer
wialrus-skin boat toward an
evil-looking beach a few hundred yards
away on the coast of the Canadian Arctic

our A2-foot

\s we rode in on dangerous pround swells
Lhat occasionally thrust our outhoard's pro
pel l saw

rocks that posed an additional peril. OOne

er out of the water with a scream.

blow would have been enough to puncture

our hull
Hanging onto t

careerecd ashore

e gunwales, the fve of us
Even as we grounded on
the sand, we were out of the boat, hauling i
peyvond reach of breakers. Quickly the out

bogrd motor was removed from the stern



the hull was emptied of gear and supplies,
and the boat hauled farther up the beach

Lifting topether, we tipped the boat over
omn its side, then propped it up with oars and
poles to form a rainproof shelter (pages 116-
117}, Within five minutes water was boiling
on our portable gasoline stove

“Not bad,” Bally Cockney remarked with
a grin as we sipped hot ted and walted oul
the storm. “You guyvs are getting more like
Eskimos every day.
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Theremark was acompliment, for Billyis
an Eskimo himself, vet his words held added
meaning. He was referring not to modern
Eszkimos but to their distant ancestors, whaoe
had traveled these seas before us and whose
rotite we were now attemptng to follow, As
we huddled beneath the shelter of our boat
and gazed out on the windswept sea, those
long-ago vovagers crowded close among us.

They were a remarkable people, known
to anthropologisis as the Thule Eskimos—
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direct ancestors of todav’s inhabitanis of
northern Alaska. the Canadian Arctic, and
Greepland. Probably the Thule Eskimos
originated in northeastern Asia and eventu-
ally made their way to Alaska. Around A.D.
1000 the Thule gradually migrated from the

Tough enough for impact with ice, walrs
sleirs formed the authors umiak, an open
hoat for hunting or hauling cargo. The
fearsome walris gave Eskimos meat as
well o skins and wory for weapons and

Bering 1""“:‘“1 EERMEy . AV ’f‘“ eastward taols, such as this bow drill depicting
across the Canadian Arctic to Greenland —a hunting scenes. The long shaft, steadied
distance of more than 3,000 nautical miles by a mouthpiece, was spun rapidly
(map, pages 106-107) with the bowstring to drill moterials

? i, used in making new wniaks.

Mo one knows the exact reason F
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for the Thule migration, though climate was
probably a factor. During the same period a
warming trend in the Northern Hemisphere
affected the seasonal movement of migra-
tory game such as seals, walruses, and bow-
head whales. Being expert hunters whose
lives depended on game, the Thule people
doubtless were influenced by the trend.
They may also have spread eastward in
sparch of new hunting grounds as popula-
ton pressure depleted the old ones. ™
Whatever the cause, the Thule Eskimos
moved steadily eastward over a period of a
century or more. In the course of their mi-
gration they absorbed or replaced the much
older Dorset Eskimo culture that had domi-
nated the Canadian Arctic for 1,800 vears.
Thus the Thule migration drastically al-
tered the pattern of human life in the North
American Arctic down tothe present day. In
Eskimo terms the event was as profound
and far reaching as Europe’s conquest and
colonization of the New World.

S AN ETHNOLOGIST and longtime
student of arctic history, 1 have long
been fascinated by the Thule people
and their extraordinary migration.

How did they accomplish it? What route did
they take? What challenges and dangers did
they overcome ¢

One thing appenrs certain: Much of the

route lay over water, and the Thuole Eskimos
traveled part of it by umiak—the traditional
open hoat of seal or walrus hide stretched
over a frame of driftwood. Such craft zerved
the Thule people over centuries both for
hunting and transportation; and the design
has changed little. The Eskimos at Point
Hope, Alaska, still use smaller versions of
the umiak to hunt bowhead whales, but
elsewhere the skin boats are dizappearing.
I first visited Alaskain 1969 as a graduate
student in archaeology. During my early
vears in Alaska [ often marveled at the umi-
ak's versatility and durability, The boat's
frame is lashed together with sealskin
thongs rather than joined by bolts or nails.
The result is a remarkably supple ¢raft that
can withstand heavy seas and survive
shocks that would shatter a hull of wood or

*Peter Schledormann traced the Thule migration in

“Eskimo and Vikme Finds inthe High Arctic,” Na-
TIONAL GROGRAFHIC, May 1481
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fiberglass, Such traits are essential in arctic
waters, where sudden storms are common-
place and ice floes are a vear-round hazard.

From the moment I took my first ride in an
umiak, I determined one day to use a skin
baat to follow the route of the great Thule
migration. It was not until 1971, however,
that | came across an abandoned umiak
frame on a beach near the Aliazkan town
of Nome.

With the help of my friend Dwight Milli-
grock, a Diomede islander whose people still
build umiaks, [ replaced the frame's broken
sections and relazhed it with new sealskin
thongs. Then Lhired several Eskimowomen
in Nome, first to scrape and later to sew half
a dozren new walrus hides together with
braided caribou sinew, Finallv Frank El-
lanna, another Eskimo, cut and fitted the
hides securely to the frame with walrus-hide
rope. My umiak was ready for sea.

In 1972 1 sailed the coast from Nome to
Cape Bathurst on the Beaufort Sea. Using
the craft with an outboard motor as present-
day Eskimos do, I continuer over the next
several vedrs to make archacological sur-
vevs along Alaska'’s western and northern
coasts. In addition to my interest in Eskimo
history, | have specialized in the study of the
19th-century American whale fishery in the
Arctic and have examined many whalers'
winter settlements ashore. Always at the
back of my mind, however, lay the thought
of an umiak vovage across the Canadian
Arctic, In 1977 the chance finally came.

Through its long interestin polar research
and exploration the National Geographic
Society agreed to support an expedition by
umiak across the Arctic from Alaska to
Greenland. Since I had already explored the
coastal waters as far as Cape Bathurst, 1
planned to begin my vovage at the small Es-
kimo community of Tuktovaktuk near the
mouth of the Mackenzie River. From there ]
would make my way northeastward along
Canada’s northern coast, where the scat-
tered remains of Thule settlements mark the
stages of their prehistoric migration.

With luck T might reach the northwest
coast of Greenland as the Thule Eskimos
eventually did, but 1 would gladly settie for
Cornwallis Island, one of the great cross-
roads of their migration and also a hunting
site for the edarlier Dorzet Eskimos,



RAVEL in the Arctic, especially in an

open boat, can be difficult at the best of

times, To reduce the risks, I spent a vear

collecting the proper eguipment and
assembling a team of experienced arctic
hands. My two mainstays were Pat Hahn, a
longtime friend from Nome, and Billy Cock-
nev, A Canadian Eskimo hunter and trapper
from the village of Inuvik

My wife, Romavne, who had spent sever-
al sepsons with me mmthe Arctic, volunteered
as cook forthe first leg of the vovage, and the
LEAGRAPHIC assigned an outstanding free-
lance photographer to the expedition—Jon-
athan Wrnght, an expert mountain climber
from Colorado, The remaining team mems-
bers: Pat Hahn's older brother, Ken, and
two Eskimos—Bib Tevuk of Nome and
Ashley Long of Point Hope, Othere joined
us for part of the vovage

Tostrengthen the umiak, linstalled asteel
runneralong the keel and a steel brace in the
stern. For safety and extra space on the vov-
age | added a second beat, a 20-foot-long

canvas-and-cédar freight canoe of the type
commuonly used in the Canadian Arctic, The
canoe ‘and the umiak each carried a 33-
horsepower outhoard motor and a spare
Under ideal conditions the two boats could
average eight knots.

In early July of 1978 our team assembled
at Tuktovalktuk The summer thaw turned
out to be much later than ysual, and ce stall
barricaded the village's small harbor. After
a frustrating two weeks the ijce fAnally
cleared, and we left Tuktovaktuk on July
16, setting a course northeastward along the
coast toward Cornwalllis Island, by our
route a distance of some 1,600 sea miles.

After more than a vear's preparation it
was good to be under way at last. Traveling
side by =ide abouta hundred vardsapart, the
two boats skimmed a4 mitror-smooth sea
laced with fog wisps and dotted here and
there bv small ice floes. To the north of usthe
midnight sun hung liguid réd on the hori-
ron, and to our right a featureless coastline
oftundraslipped (Continuedon page 112)

Prehistoric wanderers [eft clues about their mobile culture all across the far
north. A ring of stones found by the guthor {abowve) on Boothia Peninsula held
down one of several skin rents at a Thule summer camg, from which hiinters set
ol after fish, seals, and other seo maommals, Thule fomilies moved inland in the
fall to hunt caribou for shins to moake winter clothing. The remains of their sod
houses on Cape Parry still contain fragments of wood, bone, and fvory tools

Arctic Odyssey
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HE VERSATILE UMIAK helped zet

Thule Eskimos apart as @ maritime

people. Lightweight vet durable, its
flat-bottomed hull could earry two dozen
hunters inte deep waters in pursuit of a
ginnt bowhead whale—or safely
transport several families and their
belongings across a shallow bay, With
kayak and dogsied, it gave Thule
hunters the mobility to exploit a wide
range of arctic game.

The umiak’s design had changed
little from the days of the great Thiule
migration of about A.D. 1000 to the
summer of 1971, when the author
determined to secure one fora journey
retracing their route. Traditional
sealskin thongs lashed the frame, but 1t
was reinforced by a steel runner on the
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keel and a stern brace. The hull was
sealed watertight in the traditional way,
by skilifully sewing braided cartbou
sinew tnto each seam. Then the hull was
painted for extra protection, o canvas
spruy screen added to keep the crew dry,
and a 35-horsepower outboard motor
firted to the stern tn the fushion of
urmigks still used in northwest Alaska.
His boat proved its worthiness for
arctic travel during a survey trip in 1572
along Alaska's northern coast, Jt was
from this area ten centuries ago that the
Thule people set forth on their eastward
mugration during a warming period in
the arctic climate, Under pressure from
growing popularions and shrinking
“hunting grounds, Thule families pushed
eastward across Canada's northern
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coast, eventually coming into contact
with groups of the vanishing Dorset
culture, another Eskimo people whose
ancestors were the first humans to
occupy these harsh lands 4,000 years
before. The successful adaptation of the
Thule immigrants to eastern Canada
and later Greenland accounts for the
many similarities found roday among
the dialects and cultures of their
descendants from one end of North
America to the other,

The author's expedition along the
path of the Thule migration took three
difficult summers, from 1978 to 1380.
Fighting drifting ice floes, blinding fog,
sudden gales, and draining fatigue, he
and his crew gained a new respect for the:
vovagers who went before them

107

.#ﬂl" '_,

.

e

% 19 | s IEL ._,_..,;..... L8 g 1.| FEE T

Tan







Arctie Odvizey

Wings of youth flash skvward in g
rough-legred hawh nest (left). Along
with several hundred million other
Dirds summering in the far morth, these
yvoung hawhks will flee south to escape
the brutal arctic winter. Only a handful
of land birds stay behind: the raven,
snowy owl, gyvrfalcon, and prarmigan. A
scattering of seabirds also remiins to
search the ice for open water

At the bow of the umiak, Bib Tevuk
(below) scans the water ahead, He and
fellow voyvagers Ken and Pat Hahn
helped the author excawvate
darchaeological sites near Nome,
Alnska, before joining the crew in 1978
Ashley Long was hunting whales at
Point Hope when he first mat the author
And Billy Cockney, a voung Canadian,
was hunting and trapping in the
Muockenzie Delta. The author's wife,
Romuayne, signed on as the expedition’s
i‘l'!fl,'f |.'|_'.'|'IF|!'-
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It looked so easy the first night out from Tultoyaktuk as they skimmed across

I | . ] L i i 3 i Ty 1 <
glassy wiler beneath a sun that never set. By pushing hard in goed weather ana

taking two-hour shifts of duty, the crew hoped to complete the jouwrmney to

National Geographic, July 1953




Cornwallis [sland by summer’s end. But it was gnly a matter of hours before they
raart intn mossive ice fields nenr Cape Dalhousie, the first of many along their
I,600-mile route that time and again stopped the voyvage cold,

Arciic Ogdvysey




(Contintied from page 105) slowly past

The effect was magical, and despite the
helated summer thaw | began to think our
troubles might be behind us. In fact, they lay
directly ahead. Within hours we encoun-
tered iceblink, the telltale reflection against
the clouds of ice fields bevond the horzon

“Bad luck.” Pat remarked beside me in
the umiak. and the ice soon materialized—
an unbroken band of white along the dark-
ening sea before us, The band gradually
widened into a great expanse of solid ice
stretching north and east as far as the eve
could reach. Relentlessly the ice hemmed us
closer and closer to shore until at last we
grounded on a speck of land iromically
named Relief I<let on our charts

T WAS ANAME we were to recall often in
the weeks that followed—Relief Islet,
symbol of unrelieved frustration. Forsoit
seemed in the ensuingstrogele against the
ice and contrary winds that were to plague
us the remainder of the summer and rob us
of all hope of reaching Cornwalliz lsland
thal vear

A reconnaiszance from Relief Islet con-
firmed the bad news—no open water 1o sei-
ward and only a narrow lead between the ice
pack and the shore. We had no choice but to

follow the lead and hope it wouldn't turn
into a dead end. It never did, but the effect
was almost as bad. The water was so shal-
low in spots that the outboards were useless.
Formiles we had to pole our way along or get
out in hip waders and drag the boats ahead.

Romayvne wanted to take a regular turn at
poling and dragging the boats, When ]
pointed out that she was the expedition
cook, she remarked dryly: “T'1 trade that
camp stove for 4 pole any day!”

In some wavs the ancient Thule Eskimos
had had it easier than we did, but i most
wiys their mode of travel was harder. In
pood weather and open water they had to
paddle heavily loaded umiaks every mile of
the way, whereas we had the outboards.

Un the ether hand, they had peither a
timetable nor a precize destination such as
we had. When drifting sea ice or adverse
wineds barred the way, they simply chose an-
other direction or came achore and camped
unti] conditions improved. When autumn
freere-up came, they could either camp for
the winter or load their umiaks on dogsleds
and continue over land and frozen sea.

After five davs and more than 40 miles of
poling and hauling, the ice finally relaxed its
erip on us. Beyvond Cape Dalhousie the ice
pack gave way (Continued on page 119}

Chased toward extinction by commercial whaling fleets from New Bedford and
San Francisco, the mighty bowhead whale fright) was hunted by Eskimog for
centuries without depletion. But Bering Sea stock shrank by 50 percent between
1848 and 1914, under azzsault by Yonkee whalers. Although restricted today, whiale
hunting still plays a key role in Eskime art and culture, as symbolized by a beluga
whitle (helow) carved from a caribou antier by Billy Cockney tn o guiet moment

112
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Frustrated again by ice
fields blocking the way, the
puithur and crew kel Hime
ot Cape Parry (abowe),
For every day on the
water during the long
fournegy, they spent three
more on land waiting for
the tee to cledr

The crew used such times
mainly to gat and catch up
on sleep, The umiak, turned
on its side and propped up
with poles, served as a cook
tent for meals of freeze-dried
vegetables, meat, and
potatoes, and occasional
feasts of caribou, whitefizh,
char, or arctic hare

Bib Tevuk (left) used a
crite for shelter from the

Netticnal Cre r_]_."f'u',l'i'.llrE:l'.'- .hhr_'l-' [RR A




slirong winds that
frequintly blew across
the flat shoreline. At the
Ellice River camp

(right) the author awoke
to find the dinner table
covered by a snowstorm
that soon became cold,
slashing rain.

Iime ashore was also
sperit visiting the ruins of
Earumio and Yankes
whaling camps and the
catrns left by early
explorers. Some of these
commemaorate saflors who
came in search of the
Northwest Passoge
Instead, they found
death in the ice at the
top of the earth,

Arctic Odyvssey
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(Continnued from page 112 ) to drifting
floes, and we made our way cautiously
among them through drenching fog

By the end of the week Billy Cockney had
had enough of our freeze-dried vegetables,
beef, and potatoes. One evening as we made
camp by a small freshwater stream, Billy
disappeared across the tundra with his 22
rifle. Before long we heard shots, and soon
ne returned carryving several freshly skinned
and dressed gquarters of canbou meat
Thereafter Billy's skill with the rifle and gill
net provided us with occasional fresh meals
of caribou, ducks, arctic hare, whitefish,
and char

EFORE LONG zea ice barred our way
agrain, driven shoreward bv a relentless
northwest wind. What we desperately
needed was awarm summer wind from

the south that would break up the coastal ice

and darnve it north away from land into the

Beaufort Sea. But dayv after day the polar

winds continued, and our progress was ago-

nizingiy slow

At the end of our second week e shll
blocked shore waters of Franklin Bay, bare-
ly 200 miles from Tuktovaktuk. In hopes of
finding a way through, 1 radioced the DEW
line, or distant early warning station, at
Cape Parry 55 miles to the north of us:

Cape Parry had nothing but bad news to
offer. The radio operator reported that the
coastline between us was a solid mass of
ice, and there was no way through. As we
talked, another voice broke in on the chan-
nel: *This is the Coast Guard icebreaker
Camsell, standing off Cape Parry. There's
open water bevond the shore 1ce; 1 think yvou
can make it if vou head straight out and de-
touraround the pack.”

I thanked Camsell, and later when we
sighted the icebreaker, L radioed that we had
made visual contact. Camseli’s operator was
puzzied. "What i= vour hull material?" he
asked. “We can't pick vou up on radar.”

“Witlrus hide,” 1 answered, thinking that
would puzzle them. And it did. The radio
was silent for several minutes

With a hne natural harbor located be-
sidle the great water route across the Cana.
cian Arctic, Cape Parry became both a way
station and permanent settlement for the
Thule Eskimos. It also saw service as a

Arcric Cldysses

Quick to bloom in the bhrief arctic
summer, wild flowers along the route
burst into colorful displays; white

cotton grass {above), pink willow hearb
(below), purple saxifrage, vellow
buttercups, qnd sky-blue forget-me-nots
Hugging the tundra to preserve warmth
and avoid winds, dwarf birches and othet
heath plants (facing page) surround a
[one egr on a cushion of reindeer moss
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Dove of peace marks the Cape Parry
grave of six men of the San Frondisco
steam whaler Baloena, possible victims
af pneuwmonia. Their captain n 1885
tried to gain earlier access (o bowhead
-L-'-:a_-l'ull' grounds by wintering over farther
east than amy ship had before. But the

ice did not break up early enough o give
fiim an advantage. Men lost from other
ships are buried at Langton Bay (below).

i P

I [

wintering-over camp for the Yankee whal
ers who arrived nearly 900 vears later

Remains of both cultures dot the bleak
shoreline at Cape Parry. In the case of the
whalers the remains are human, memorial
ized by two carved wooden grave markers
for seamen who died there in the winter of
1895-96 (left). Usually whalers were burted
at sea. One such bleak ceremony was de-
scribed in the log of Tamerlane, & whaling
ship operating in the Arctic in 1306:

Haul back the head |vard] and call aill
hands aft and the Capl. read a chaplerin Lhe
Bible and then launch the body to the deep.
His mime toac Jim. One said insight, bul no
L. .|IJIr.II-! ¥ |'.|'.|HI_'|.' lil."-!.' |'J|!- |!..!|!-'-L-.

The Thule remains at Cape Parry consist
of collapsed sod houses that were dug partls
below the surface of the tundra, then roofed
with beams of wood or whale bonesand cov
ered with sod. During several davs while we
witre stranded ashore by heavy [og, we in-
spected the shelters and saw fragmenits ol
bone, wood, and vory tools, hint arrow
heads, and flakes= of flint left over from the
making of other stone implements

Billy Cockney was especially interested in
the shelters, since his ancestors had buile
them. “We've got the same Kina of ruins at
home in the Mackenzie Phelts, " he told me
“My father has a camp there, and it's a natu-
ral hunting area, with plenty of beluga, ish,
seal, and caribou, The Thule people sure
knew i good thing when they saw it.”

In fact, good honting and good witer
have been decisive in the location of settle
ments throughout man’s history. Rarely 1n
oufr vovage did we call at an Eskimo village
without finding some evidence of préhistor
ic occupation such as ruins of houses ora col-
lection of primitive artifacts.

FTHE THULE ESKIMO)S knew a zood
thing when they saw it, they often paid a
price for getting there. As we followed
their route east from Cape Parry toward

Dalphin and Union Strait, we plaved a con
stant game of cat and mouse with drifting
ice, sudden gales, and dense fogs that re-
duced visibility to & matter of vards. The
experience gave me new respect for the
umiak and its prehistoric designers, for
despite dangers and discomforts the boat

National Crengraphic, Julv 1981



handled beautifully under all conditions.

At length the fog lifted at Cape Parry,
though the sea remained heavy and lower-
ing cdark clouds thundered over us, sénding
in light spow flurries and making the sea ink
biack in contrast to the whitecaps. The sea
was still rough when we decided to leave this
naked place, so we rigged long lines to either
side of the umiak’s bow and held it perpen-
dicular to the surf. While it heaved and
bucked, we loaded our gear over the stern.

Once we were under way again, the sea
became greasy flat and ramn showers passed
us, but soon the old ominous sweéll began
rolling in, signaling another blow, As we
crawled along this exposed and dreary
coast, we were repeatedly prey to the fast-
traveling northwesterly gales that give the
Beaufort Sea in August its cranky reputs-
tiom, Our entire passage along the 200 miles
of coast between Cape Parry and Dolphin
and Union Strait became a steady repetition
of sudden gales, panic landings, abrupt de-
partures, and sudden gales again.

Nearly every place we were f{orced
ashore, we found the remains of prehistoric
houses, and 1 beégan to understand some of
the problems the sarly Eskimos faced as
thev, too, worked their way eastward along
this coast, Once arain 1 was reminded how
the umiak—part boat, part house—must
have assisted their summer travels,

Nothing, however, could make up for lost
time, and by mid-August [ knew we had to
come ashore, We had covered only about a
third of the distance from Tuktovaktuk to
Cornwallis Island, but already the brief arc-
tic summer was drawing to a close.

As we approached Dease Strait between
the Canadianmainland and Victoria Island,
the scattered ice floes drew closer and closer
wgether in front of us until at last thev
formed a solid barrier. It was only a matter
of time befare the ice closed in behind us.

Fortunately the aretic tanker Pinnebog,
with mv old friend Capt. Douglas Thomas
in command, was steaming within a few
milesof our position. I raised him on the re-
dio and said, "Captain, I'm inkind of a fix.”
I explained the problem. and Doug instantly
offered usa lift through theice to Cambridge
Bay, g settlement 55 miles to the east.

On August 23 we rendezvoused with
Pinnebpg., hotsted the boats aboard, and

Arctic Cdvssey

entered Cambridge Bay behind a recent
acquaintance—the icebreaker Camsell. Our
odyssey of 1978 had come to anend.

¥ ALL QDDS the summer of 1979
should have been different from the
previous oneand it was: [t was infinite-
ly worse. We returned to Cambridge

Bay in July to find the summer thaw even
further behind schedule. T was tempted to
leave the boats in storage and delay the voy-
age for another vear, but we had come all
the way from New England and Alazka to
make the attempt, and I thought it was
worth o try,

I was wrong. The harbor at Cambridge
Bay was ice-fast. The route castward lay
blockaded by drifting floes until August 10.
It took us more than 2 week to reach White-
bear Point 150 miles southeast, and there we
came o a dead end. A strong northwest
wind had driven masses of pack ice against
the point, creating an enormous barrier that
stretched many miles out to sen. There was
no way around the barrnier and certainly no
way through it, so we came ashore and
camped in hopes of a change.

Change took the shape of several slashing
rainstorms followed by a two-inch snowiall.
Atfter another week 1 no longer wondered
whether we ¢could continue eastward, but
whether we could even return to Uambridge
Bav. We finally made it just as new ice be-
gan to form in the harbor, Unce again the
boats went into winter storage together with
our dwindhng hopes.

T CAME out of the south that following
summer—a warm wind carryving a prom-
is¢ of change, It ruffled the coarse gray
tuncra around us, tugged at our tent

faps, and stirred something deep instde us
all: a feeling that our luck had finally turned.

Certainly we needed it. After an early
summer thaw and a promising siart from
Cambridge Bay in mid-Julyof 1980, we had
been brought to a dead stop once more by the
great ice barmer at Whitebear Point and
were forced to camp ashore.

Now, as the south wind began to blow, 1
calculated our chances, I the wind contin-
ved for 48 hours, it could shift the pack just
enough to open a narrow ribbon of water
along shore past Whitebear Point and along
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Racing to beat winter, the vovagers dodge (o floes in James Rogs Strart on the
[t leg of thetr trip, foo near the north miagnetc pole, the compass was no help in

the coast of Queen Maud Gulf, 17 the wind
continued for a week or more But I put
that optimistic thought aside

Within two days the ice opened a it and
we rounded Whitebear Point. From there
we el i course southeastward along the
coast. Twealve hours lnter we reached Pierrv
Island, a small trapping cutpost where I hadd
set up a cache of gasoline and food by air
eariier in the summer. In the glow of arctic
midnight we hurrnedly packed the supplies
aboard the two boats and got under way
again. From here on, it would be a race not
only against the waning days of summer but
al=o agninst the return of the polar winds

ROM PERRY ISLAND we picked our
wayv cautiously through the labyrinth of
rocky islets that dot Queen Maud Gulf,
Here our charts were useless, for the
Islets are so small and numercus and so diffi-
cult to see from a distance that even small-
boat pilotage 1s extracrdinarily difficult
On Augest 5, at the eastern end of Queen

Maud Gulf, we literally reached a turning
poimnt inour vovage. From Tuktovaktuk our
course had been almost entirely eastward;
now it would swing north in the direction of
our goal—the settlement of Resolute on
Cornwallis Island

1he eastern portion ol Canada’s Arctic is
rich in the history of exploration, not mere-
Iv by Eskimaos but by Europeans. As we
threaded the narrows of Simpson Strait
between the mainland and King William
Island, we noticed rock cairns along the
coast—monuments both to the gallantry
and tragic fate of Sir lohn Franklin's men

They were a British expedition sent out in
1845 to find the legendary Northwest Pas-
sage through the Canadian Arctic, Under
the command of Sir John Frankhn, two
ships, Erebus and Terror, were trapped by
winterice in Victoria Strait, Summer break-
up never came, and finally after two barren
vears the surviving 105 officers and men
began the long trek south to Hudson Bay
Weakened by hunger and ill with scurvy,
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navigating the dangerous shoals. Yet they safely reached Barrow Strait as

ice closed in, culminating the longest arctic vovage by skin boat tn moderm times.

the men died one by one along the way. Lat-
er explorers built the rock cairns as memori-
als to the bravery of the British sailors

Intheend, all of Franklin's men perrzhed.
Many vears later an Eskimo woman who
claimed to have seen several bodies said of
the doomed men: “Thev fell down and died
as thev walked along.”™

EYONDSIMPSON STREAIT we called
briefly at the Eskimo village of Gjoa
Haven, named alter RKoild Amund-
sen's small herring sloap, Gjog, mn

which the Norwegian explorer made the
first traverse of the Northwest Passage be-
tween 1903 and 1906

Despite a warm welcome from (:joa Ha
ven's residents, we staved only long enough
to sleep and reprovision. The southeast
wind continued to blow, but it was now Au
gust & and no one could say how long our
lack would hold. ‘We crossed Rae Strait, and
after an even briefer call at the village ol
spence Bay we turned north on the final

Archic Cdvyses

leg of our vovage with 350 miles still to go.

We were navigating now through waters
previously traveled by only a handful of
ships, and 1 was wary of what the charts told
me. Moreover, thanks to our proximity to
the north magnetic pole off Bathurst Island,
the pull on our contpass was more vertical
Lhan horizontal. The needle moved slug-
pishily as uf suspended in molasses, and most
of the time it pointed unerringly toward our
authoard motors at the stern

I'o make matters worse, as we emerged
from James Ross Strait into Larsen Sound,
we met heavy fog and drifting ice floes that
began to close around us. Asa final blow our
southeast wind deserted us, swinging into
the northwest and bringing the floes directls
After dodging the floez half blind
through fog for 14 hours, we finally took rei-
uge in Paslev Bay on the Boothia Peninsula.

Far the next four dayvs we were prisoners
of the wind, locked in the shelter of Has
Bay. During the long hours ashore as we
waited for a break in the weather, my
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thoughts turned once again to the Thule
Eskimos who had come this way before us.

In their long passage across the Arctic
thev had doubtless been immobilized many
times by weather just as we were. Yet even
in the mast barren surroundings such as the
shores of Pasley Bay, they had taken suste-
niance from the land and from the waters
that divide it. As evidence we discovered
tent rings in the area— circles of small boul-
ders used in prehistoric times to anchor sum-
mer tents of hide against the arctic wind,

Even more striking evidence of Thule
skill survives in their descendants. With the
¢ves and instinet of the born hunter, Billy
Cockney was always first among us to spot
the movement of game; thin skeins of eider
ducks skimming low across the water, the
diztant burst of spray from a surfacing belu-
ga, the shadowy wraith of a polar bear stalk-
ing seals among the ice floes

N AUGUST 14 the wind swung south-
¢ast again, lifting the blockade of ice.
We quickly broke camp and set off
northward in asoaking rain toward the
entrance of Franklin Strait. Heavy fog soon
replaced the rain and drove us ashore for a
time, but then it lifted and we continued
north with only about 220 miles (o go.

Over the next five davs we fought a run-
ning battle with fatigue, dnfting floes, fog,
falling temperatures, and dwindling day-
light as the arctic summer bégan todraw toa
close, At sunrise on August 20 we finally
reached Barrow Strait, which separates
Cornwallis Island from Somerset Island on
the south. The commumity of Resolute, pop-
ulation 170, lay barelv 30 miles away across
what appeared Lo be open water.

“Big city, here we come,"” Pat said with a
grin. And then we saw the ice,

It stretched across the northern portion of
Barrow Strait, a seemingly impenetrable
barrier between us and Resolute. There was
nothing ta do but come ashore on Somerset

Island, as we had at Whitebear Point-—and
hope for achange. But this time summer had
riun out and the odds were against us.

We pitched camp on the northwest corner
of Somerset lsland and enjoved the first real
sleep we had had in days. In the middle ofita
team of Canadian historians from Resolute
landed by helicopter right next to our tents,
and we discussed ice conditions. “It doesn't
look good, "one of them said. “Theiceis now
packed close all the way into Resolute, and
it's pretty late for a temporary breakup.”

After three davs I climbed a cliff on Som-
erset Island, looked northward across Bar-
row Strait, and 1 saw even more ice than 1
had before; there was no way we were going
to get through that pack.

Five Canadian Coast Guard icebreakers
were already standing by near Resolute to
escort the summer supply ships south on
their homeward voyage. One of the ice-
breakers, Pierre Radisson, under command
of my (riend Capt. Patrick Toomey, raised
us on the radio and offered to bring us in.
I gladly accepted, and Pierre Kadisson
crunched through the ice to pick us up off
Somerset Island. They loaded our boats and
gear aboard, then delivered us to Resolute.
On the afternpon of August 24 we came
achore for the last time.

For me it was an appropriate end to our
vovage, Over several vears we had covered
the major portion of the great Thule Eskimo
migration route from Bering Strait to north-
west Greenland. Inthe process we had com-
pleted the longest vovage made by skin boat
across the Arctic in modern times, a vovage
that would probably never be repeated.

We had experienced many of the rewards,
the challenges, and certainly the frustra-
tions that the Thule Eskimos had faced be-
fore us. And finally we had gained new
respect for the enormous skill and determu-
nation that had driven those remarkable
people on one of the great journeys in the
history of mankind, [

King of arctic hunters, the polar bear has no rival but man, who must mogrify
his strength with techmical ingemuity. A Thule spear brings down o swift caribol
A bola snares a ptarmigan. A fishhook made front a seal’s tooth and twisted wire
pulls a char from icy waters. Skin hoats carry hunters after whales, caribpu, and
seals: The shill to make such devices—and the courage to use them—served the
Thule people well s they searched ever eastward for better hunting.
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Hidden
Life
of an
ndersea
Desert

By EUGENIE CLARK

Photographs by
DAVID DOUBILET

LEGANT DANCERS ina
realm of illusions, wispy
garden eels sway to the
ritvthm of the Red Sea off
Sinai’s Ras Muhammad. With their
tails always anchored in their
burrows, these dainty, yard-long
creatures (Gorgasia) seem to be
rooted in the sand like the stalks of
willowy sea plants. Bending thetr
bodies into the gentle current, they
gat, fight, and mate with eels around
them. But when approached by a
diver, they sink eerily into their holes,
The appearance of emptiness in
the shallow waters of the Red Sea
conceals a world of strange
creatures. Some disguise themselves
with camouflage, Others hide in
tiny shells. A few, like the garden eels,
disappear into the seafloor. And
some [ie just below the bottom with
onily their eyes poking up through
the sand. Not a barren place at all,
this desert beneath the sea is o
neighborhood of wonders.
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* bottom, a stargozer (Uranoscopus)
A disappears from view, all except
rar its smile (above)l. What seem (o be
teeth are octually fringes on the fish's

iips that allow it to breathe a steady

fow of water while buried tn the
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fish (right) glides serenely past my face mask. In the

undersea realm, where most fish can either take on
protective camouflage or vanish instantly into the sand, the
bizarre-looking razor fish seems at a disadvantage. But
appearances underwater can be deceptive.

Stretching out my hand toward the fish as it hovers near the
bottom, I make a sudden threatening gesture. Instantly the razor
fish tilts sideways, extends its plumelike dorsgal fin, and lies
maotionless against the white sand like some bit of discarded
rubbish on the seafloor. If I had not witnessed the transition
muyself, I would never have believed that the drab object before
me could be a living creature.

Such marvels of adaptation and survival still intrigue me
after many hundreds of dives in the Red Sea. Exploring that
seemingly barren expanse of ocean floor is like playing the
children's game of finding hidden faces in a picture; the longer
vou look, the more faces you discover.

Among all the areas of the undersea world that I know, none
is more challenging, more enjovable, more frustrating, and more
a test of a diver's patience and endurance than that magical
sandy bottom of the Red Sea (map, page 135).

Leaving the razor fish to recover from its game of undersea
possum, I proceed across the sunlit ocean floor. As I pause farther
on, the sand in front of me begins to jitterbug crazily like the
prelude to some miniature volcanic eruption. Presently two tiny
periscopes with eyes thrust above the surface and swivel toward
me in-a way that tells me I am being watched.

Beyond the periscopes a small snorkel camouflaged with spots
resembling grains of sand busily pumps water in and out from
some invisible source. Nearby, a dozen miniature noses emerge
from the seafloor and simply remain there—whether sensing my
presence I do not know,

Farther on, a shell gets up and walks unhurriedly away past a
tuft of transparent needles that begin to undulate. From among
the needles a crown of translucent tentacles gradually emerges.
Finally, with the slow-motion grace of a time-lapse camera, the
tentacles blossom into a huge, exquisite beige flower that I know
will vanish instantly if I touch it.

I have learned the origins of most of these intriguing
phenomena. The periscope eves belong to a mantis shrimp. The
walking shell is the home of a hermit crab bent on a change of
scenery. The beautiful beige flower is the head of an anemone
known as Cerianthus, and the small triangular noses are all
that one sees of arrow-siim fish named Trichonotus nikii when
they decide to go into hiding. As for the snorkel, it is merely
the nostril of a buried Moses sole, that remarkable fish whose

l IKE A PLUMED WARRIOR of the deep, the jet black razor



milky secretion acts as a powerful shark repellent.

Unfortunately, science has vet to develop a repellent for the
tionfish, whose venomous spines can tnfiict severe wounds. For
newcomers to the undersea desert, it is decidely unsettling to lie
guietly on the seafloor in contemplation of some small creature,
only to tuwrn and discover that several lionfish have cuddled
companionably against one’s legs. The reason is not friendship
but the fact that any projection above the sandy bottom—an old
shoe, a tin can, a concrete block, or a hapless diver—attracts a
variety of small marine life on which the lionfish feeds.
Fortunately, if the diver lifts slowly off the bottom, the lionfish
soon goes in search of another decoy.

Despite thousands of hours of underwater observation and
years of photography by my colleague David Doubilet, we have
barely touched the wealth of information about marine life to be
found in the shallows of the Ked Seaq.

In our eagerness to extend man'’s reach far beneath the sea,
we aften tend to overlook the challenges close at hand. To me
some of the most exciting and rewarding areas for study are
those seemingly barren shallows that actually teem with life—
the world of the undersea desert. * & &
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Y LEAR WARNING to predators

tn a realm where most anemaols try

# 1o camoufloge themselves—the
boid red of o sea urchin (Astropyga
radiata) signals trouble. Unable to flee
or divé cowrt a burrow [ike otfier
créatures in the underseq desert, the
six-tnch-wide urchin {abowe), a relative
of the starfish, wields hundreds of
prickly spines to protect itself. Even so,
some fish manage to penetrate its
defenses and feast on 115 soft (neides

A blossom-like anemone (Cerianthus)
delivers potent stings with the slender
tentacles that encircle its mouth (left).
Related to jellvfish and corals, the ten-
inch-wide rube-bodied animal feeds on
small invertebrates and fish. Yet
somehow a cloud of opessum shrimp
(order Mysidacea) seems to thrive among

tts dead]y st fnizu_'r'._r-







UTTING ON A SHOW to drive
P off a razor fizh. a male

Trichonotus nikil, dubbed Tricky
Niki by the author, flares three striped
plumes above his streamlined body and
guivers his pectoral fins (left) ina
display of aggression. These arrows-
shaped fish set up temporary territories
i which to court females, sometimes
encrpaching on the home turfs of razor
fish (Xyrichtys) that patrol nearer
the bottom.

Hailf<inch-long juveniles, like six-
inch-long adule T. nikti, hover in large
swarms above the wadi outwash as
they graze on plankton in Marsa al
Muqabilah. Both are identified by their
unique golden intermal evelashes. And
hoth, like the razor fish, plunge into the
sand whenever mackerel shoot by,

A pair of sea moths {Eurypegasus

draconis) spread diaphanous “wings"
(below) in another undersea dromoa—
perhdps some stage of courtship. Like seqa
hprses, these four-inch-long animals
have stiff external skeletons, long tubular
snouts, and small mouths. Barely
visible against the sand, they glide slowly
along the bottom, though they are
capable of short bursts of swimming
during such displays.

As they outgrow thetr bony
armatures, sea moths shed them like
skins, though these shins are in fact
rigid castings of mucus, Specimens of the
bizarre creatures, somotimes called
pegusus fish after the winged horse of
Crreel myth, first reached Europe from
China, where they were dned and sold as
cririos. Home remedies in the Far East
still recommend using ground sea moth

in teq as a curative for sore throats 144







DOMMATES IN THE SAND, a

snapping shrimp (Alpheuws) and
a six-inch-long goby
{(Cryptocentrus coeruleopunctatus) help
each other to survive. While the goby
stands sentry (left), the shrimp uses
enlorged claws to bulldoze debris from
the mouth of their shared burrow. As it
works, the shrimp keeps one antenmna
contact with the fish. Then if the goby
aendes danger, it wiggles its body and
the shrimp disappears down the hole—
quickly followed by the goby

A more reclusive resident of the
sandy bottom, the delicate acorn worm
{Balaonogloszus) maokeas its presence
known by leaving ¢ coiled fecal mound
(below left) on the seafloor above its
burrow, The yard-long sea worm ingests
sand and mud as it digs through the
substrate; extracting midrascopic
prganisms from the morganic particies
before passing them. In the process, Lt
builds g burrow down below, hardening
the walls with a lining of mucus. Highly
sensitive to vibrations, the worm pulls
back rapidly when disturbed. And if
daomdgad or torn, It can regeneraie the
MIsSing parts.

A voleano-like eruption catches a
sand perch by surprise (far left). A
small crustacean is probabily
responsible for the brief disruption as it
builds a home in the sand. The geven-
inch-long sand perch (Parapercis
hexophthalma) is another burrower in
the sea bottom, though it may alse find
shelter beneath the chunks of coral that
litter the desert seafioor.
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UTT AND JEFF of the

seafloor, a pair of wandering

hermit crabs size each other
up with their staolked, baody eves,
These four-tnch-lomg crustaceans
explain a minor mystery of the sandy
bottom: the case of the shellsthat get
up ard wolk away. The rear part of
the crab’s body, unprotected by
any hard covering, is so soft and
flexible that it can change shape
to fit the whorls of almost any
shell the crab chooses. In gome paris
of the waorld, hermit crabs hove also

taken shelter in coconut shells,
soup cans, pieces of bamboo, and
chimneys from broken lamps. As the
crah grows 1n size, it must search
for lorger guarters, When o
findz a likely new home, it wriggles
deep inside. Then, {f satisfied with
its choice, it fits ita pincers into the
opening as if to close the front door
Things are geltlom what they séem
in this desert beneath the wives,
a magieal world of manine Houdings
whitre survival can hinge on a knack
Jor deception. D

SIX-MONTH INDEX AVAILABRLE

As one of the benefits of membership in the National Geegraphic Society,
an index for each six-month volume will be <enl [ree to members, upon reguest.
The index to Volume 163 (Jonuary-June 1983) §s now ready.



txploring a 140-yean-old Ship
Under Anctic Ice

AR BELOW the surface of the E = 0
hostile sea, tomorrow’'s
technology unlocks the secrets
of a long-dead vessel. She is

Breadalbane, a British bark
launched in 1843 and lost a decade
later 1o the ice of Canada’s
Northwest Passage while aiding mn
the search for survivors of the ill-
fated Franklin expedition. She 1s
the northernmost shipwreck ever
dizcovered on the seafloor

During mv =ix long vears of

search and exploration for
Breadalbane, my first real view of
ner occurred on August 13, 1980, In
A ghostly side-scan sonar image
(right). Entombed beneath six feet
of surface ice and 340 feet of
numbing arctic water, the ship
appeared far bevond human reach
or ability to explore. Yet only three
vears later, in early Mav, a diver
touched down on Breadalbane's
deck in & revolutionar
submersible destined to extend
man's reach under the sea (below
right). Dubbed WASE for its
resemblance to that insect, it is
also referred to as “a submarine that
vou wear,”" Equally remarkable,
this photograph was taken by a
Natwonal Geographic camera
mounted on a versatile robot
nicknamed RPV, for remotely
piloted vehicle. Working together
Lhe two devices are revolutionizing
our exploration of the deep

Joe Maclnnis i« g Canadian doctor of H“" JOSEPH B. MAacINNIS

medicine who has specialized in the Fhﬂlﬂgmphﬂ oy
physiclogy and safety of divers as well =

as undersea exploration. His article on EMORY KRISTOF

living under arctic ice appeared in the e

August 1973 GEOGRAPHIC
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the world-tamous Parks Canada
conservation facility in Ottawa. Like
the rest of the ship the wheel was
beautifully preserved by near-freezing
temperatures and an absence of
pollution or marine borers.

Exploration of Breadalbane was
conducted from our camp on the sea ice
a mile south of Beechey Island, seen
here in the background (abowve), Cutiing
through six feet of ice at two separate
points, we erected tents over the holes to
protect the operators and equipment of
WASP and RPY. To establish the camp
we Drought supplies in by air and by
tractor train across the sea ice from the
outpost of Resolute on Cornwallis
HEEL OPF MISFORTUNE Island, =ome 60 miles to the west,

guided Breadalbane in her final Hampered by a steady temperature of

moments before storm-driven 1ce minus 20° Celsius but aided by clear
punctured her hull and sent her to the sikies and 24-hour dayiight, we
botiom off Beechey Island 1n Canada’s managed six man-hours of diving on
high Arctic imap, pages 106-107). By Breadalbane and more than twice that
some miracle all 21 crewmen aboard time exploring with the RPV, all within
managed to scramble to safety on the space of 18 days. Finally we broke
the surrounding ice and joined an camp and on May 9, 1983, set out for
accompanying ship Resolute and home. When the

Doug ODshorne, here wearing a project is completed, the NATIONAL

watch cap, joins me in examining the EOGRAPHIC will present a
prize, which was promptly flown to detailed record 5ow

104D National Geographic, Julv 1983
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"lake one out

and open itup.

Open the hood of a new Honda Prelude.You are looking
ata high power output engine. The design is like no other on
the road. It was - developed with ideas borrowed from
our many years of international road racing experience.

The Prelude has twelve main valves, two intake
and one exhaust for each cylinder’s main combustion
chamber. T'he result is better breathing and improved
efficiency. Dual constant- velocity carburetors further
Increase power outputat high engine rpm. So accel-
eration 1s swift. Passing and hill climbing are decisive.

Prelude engine displacement 1sa low 1829cc.Yet
with the 5-speed overdrive manual transmission that
comes standard, it produces an enviable 100 horsepower.

Simply put,its the performance you'd expect from
Honda. Because we've built more engines under two
liters than any other car manufacturer. Sotakea . Prelude
outforadrive.Itlovesthefastlane. EoNB A
We make it simple.
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income, appredation and
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" Taxlaws have changed. And now
real estate is an even better invest-
ment than ever before.

In fact, you may be able to get a
greater annual cash flow, after
taxes, than through other traditional
types of investment.

The following chart illusirates the
potential advantages of real estate

over other investments:
AL | mONEY |

ESTATE MARKETS | FTOCRS
Canh Flow - o -
Depreciation -

¥\
Loan |
Amaortization o

F =
Appreciation | »* Ll

The opportunities are impressive.
Last year, we helped investors buy
or sell real estate worth over 54
billion. We're North Americas lead-
ing real estate sales organization.
And now, we're leading the way in
real estate investment, too.

Centuy

L
Call this toli-tree number
for o CENTURY 21 investment Professional.

1-800-228-3960

Nebroska Residents please coll 1-300-642-8788.

In Alaska and Howaii call 1-800-862-1100.

,lr‘ll}i:l Camtudy 71 feral Extaly Carporahon, @ fruetes i 1he NAT ,_lt et
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Discover the
unspoiled beauty
of our land.
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s shipped. To order vour
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=ocietv, Dept. 60, Washington, D.C. 20034

Explore
some of
the least
traveled
regions
{ﬁ our

| planet,

TI-[E DESERT RFALM
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them Ching's | || ml ifctica’s [avior Glacie
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National Geographic Society
Dept.60, Washington, DC. 20036
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Wildlife as Canon sees it:
A photographic heritage for all generations.

Flambovant, with feathers in shimmenng shades A photograph can be the starting point of people’s
f green and a patch of brilltant red above its beak, understanding of this marvellous, breplaceahbls
the Puerto Rican parrot has a beauty that conjures work of creation

up visiens of “tropcal paradise.” Unce this bird And understanding 15 perhaps the si
ranged across all of Puerto Kico and adjgcent mportant factor | ' i

U2 STAEEE ThoOs
' I " ) ; -4

in saving the Puerto Rican parmol
I.-..- T o - - - E =T ol Py . | b i -

islands. 1 Mlmy it 18 &0 rare, it 15 estimated that m and all of wildhife.

i ol i : ]
miofe than M) survive i the wild

[he Puerto Kican [FETTIOL & mild never be broaght
ek should 1t vamish from the face of the earth.
And while photography can record it for postenty
more mmportantly photography can help save o
and the rest of wildlif Maw F-1

Lonservation work on the P

1ETI0 KiCEn parrol
nas been under way for almost 15 vears. Though

Maw FDS00mm 1/4.5L

i s Lot e ey Canon

attention o the plight of the Poerto Rican parrot. Images for all time

DEOETESS |8 glow, the efforts have imprioved the
mrd s chances of SRy L . ._u'_-.-.fr_ rablv, with |-!'-
tography playing a very important role.

[
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Members Forum

ETOSHA

Omnce again, Des and Ten Bartlett's photographs
Yl
Park

i LA RE {F A TE

have astonished and delishted this reader
article on Namila's Etosha MNational
March 19830 1= & rich bread,
markable exercise in ecological planmng, and a
visual feast. Don'tlose track of the Bartietts; they
nre @ resource to be treasorerd

Anne W. Beaman

Boston, Mazsachusetis

As g rraduate of parkmanagement 1 guestion the
method of identfication tigstrated on page 347
The reflective green horm plug, although effes
tive for nocturnal research and in helping to pre
vient anmmal’vehicle confrontations at night, also
Hiuminates the presence of the rhing or the ever

wrdcher s searchlieht beam

presriit
Howarel 1. Muoann

Woodbridee, New Jersey

M, Chacdhwick states that many sandgrouse soak

their breast femthers to carcy Liguid to thelr

Victorig, British Columbia

'-'=_--E£--

all

voune. T he late E. Thomas Ciilliard, world bind
nuthority, saud this:often repeated bDelie! 15 in
orror. Further, Col, Richard Metnertrhagen in
his Birds of Arabig proved by long observation
that sandgmouse alwavs regurritnie water tnto
mouths of voung, Allhough they may arrive at
the nest with breast feathers soaked, the voung
never once ook water from thal source
Fdward Harvey Prouty
Maver, Arizona

Recent stdies fave shown bhal, desprle pretioss
Ve ports, -...'r|..:'_:| i ke o Lramidart waler to Lheir

Wrkbi e T Lhedr Feal e

GHOST SHIPS

Congratulations to Dr. Damel A. Nelson and
photographer Emory Kristof for the incredible
photographs of the Hamullom and the Scowrge
(March 1983). After seeingthe eene hgurehead of
Uiana on the bow of the Homiiton, it is easy Lo
understand Cousteau diver Albert Falco's excla-
mations of “Megmifigue!” and “Famtastigue!™
she 12 indesd bhoth

John M. Bloodworth, Jr

New Orieans. Louisians

In the all-too-short piece on the wrecks of the
Hamilton and the Sconrge, there was a reference
1 Lhe massive shipbuiiding efforts made on Loke
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Tour historic Victona, British Columbia and And for a free 32 page booklet about
next day explore Pacific Rim National Park. vacations in Canada, write Canadian Tourism,
For a warm autumn welcome, come on up. Box 1159 AMM, Glenview, lllinois, 80025,
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BLUCKIE U

did smirk a bit at the description of n “"Greek
shvle dinner.  No ordinary Creeelk would think ol
using basil in salad or otherwise eating it. True
every bouse ho ite pot of basil, but it isnever put
in food. One b= suppased to ran one's hands over
it and =rmel] 1t and perhaps: be presented wit
eprig of it on entering the courtyard, but never

ErUIL BL BT OiE94E & IT0 TR
Betty Anthony
Cambndee, Massachusetts

Sevwrd Grvrel coorlionks tnclade Dastl o faiod

l;
E
' |
1

dressines and vartens olfer recipes, [0y WAE MUY

ey froam v FErR L) T .:.'-u RIS

[ attended the dedicatbion of the Mational Herb
Garden at the U, 5, National Arboretum. [ re-
méembaer the great contribution to the garden In
[ir. Tohn Creech, director of the arboretum, and
v Betly Rea, former preswlent of the Herh Socl
ety of America, during whode term the majority
of the 5500 00 was raised for construction and
planting. Credil shouwld De given 1o these two in
[or withoul thelr elforts the garden
would not be a reality

el ey

Mary Dent Cnsp
Woshington, [, C

FHILADELPHIA

"Thevy'd Rather Be in Philadelphia™ (March

| 533} was 10 me o long-overdue tribute to the city

of mv lnrth. | think vou capiured the feeling of

this great city, which was qquile a feat consilering
how much there 15 to Philly

Ernie Zenone

Hammonton, New Jerses

| was dizappointed in vour Philadelpha article

There were interesting facts presented; but the
fecling of Philly never came through.

Adelaide Iannelli

Woodivn, Pennsylvanii

[ Philudelphia’'s conservatism and stodgines:
have been the salvation of that city's vinlag:
buildings, 1 only wish that we had more of those
s virties tn Benver, where over the past 20
mush of cur rich architectural heritage
ered Im the name of progress

*hiladelphia, 1 salute vou for vour old-fashioned

YRS =)

Has Deen sguan

WAVE.

Mark Reinbold

Lakewood, U olorada

Uhe Academy of Music has been the home of the
Philadelphia Orchestra sinee 1900, mst 19046
[hat the bailding Y"remained roofless for o venr
after construction to let the timbers ape natural
Iv" 15 mot 50, The ground breaking took place in
June 1855, and the cormerstone was laid the fol-

lowing maonth

1856 the building

In Febriary

CHALLENGER
& SAPPORO:
MORE STANDARD
EQUIPMENT THAN
TOYOTA CELICA GT
OR DATSUN 200 SX.
PRICES START

AT ONLY *8323.

ey Iwlls
renl s nSteEn SRS

Base Slicksr Price. axch
12a8s ICEBNGE

for safoly.

PSS s S ST L LK

40 PAGE CAR BUYER'S
DIGEST

Sea your Dodge or Prymouth

dezler (or youf res CoDy Of
send 258 wilh namoe and
addrass 16 Car Buyer 5
Diaast, PO. Box 02733,

Detroit, M1 48202




wing vield there

no bime for 1t b0 stondg

WHS TI |II|.l'|| i|!'||| MECELINEs Were
M

rewifliees

was anbsolutely

John Franciz Marion
FPhiladelphia, Pennsvivania

The ceiv's shvrawe to music alse enshrines an old

prpes” fole
DOGSLED RACE

[he Iditarod (March 1983) 1= an event that does
not lend i=elf easily to understanding by those
potple who do not live in areas where a personal
chiallenge of this nature 15 accepted and looked
forward to, 1 personally do not participate in dog
bt the history and challenge of the
SpOFL eRrT MY respec

mishing

Elsie M. O'Bryan
Houston, Alaska

U'm sure I'm one of thousand: of GEOGRATHI

readers who want to know how Susan Butcher
mude out in this yvear's Iditorod.

Matthew Borcden

Limitv, Saskatchewan

ninth. The winner wis Kick

|I|' [ .'-'.'.','

SNWEaH come 1M
Wackey of Wasilla, .

After reading “A Woman's ey Stropgle
san Butcher, I wis very distressed o 1|| surprised

L ||1.' -;.l_l.

thot NATIONAL GEOGHRAPHIC wounld glornf o
race dedicated to abusing anomals.
susan Butcher pull
next vear s dogsled race to Nome!

Janet Knowlton

Califorma

| ke ta o

15 doge for 1,000 miles in

Fairing,

ATLANLTIC CATEWAY S MAFP

Wi noted with disappointmoent the reference on
your “Atlanty map (o Titusville
|.J"|'3IJ1'-._'||'|'.LIL!.'5- as the site ol the first odl

Lratewavs
W nr:cl 5

irtke tn 1359, Our small museum preserves
'nlnll.-tl."-l."u"“ to e a well-Fuarded secret—the siie

of the continent's first commercal ol well, dugin

1855 tn Oniang W James Miller Willinms

Drake’s contribution at Titusville was drilling
through ek

Hoberd |, Treman, Director-Curator

Ui Museum of Uanad

LRl Spirings, Ointario

T ibwytealle shorld have noleéd

" or “first dralled™

(rry
".‘rl"..!'r e

FeTerenes

||III I-

."u {ters should be addressed fo Members Forum,
Nattonal Oeopraphic Mapazine,
Wshtinpton, [3, C. 20003, and
g Lelefhipme mumioe
Lrial v

Hox I7L4R
fheeriidd tmelde
Yo ||']|.

cepder s elidre sa

weltlers can be wied, Thaie trtdd oftenm i

edited and excerpled

Dodge and Plymouth dealers take
e sNOCK Oul, pud the valiss m

with more standard features than
Toyvota Celica GT or Datsun 200SX,
Challenger and Sapporo also boast a
bigger engine, the 2.6 Sient Shalt
MCA-Jel They atso offer such com
fort and comvenience refinemeants
a5 rechning buckels with adjustiable
lumbar support for the driver and
memary retum on the passanger
sicle; fuel lller ooor with nside
remdle control, gigial clock, all just
or starters. Fius the kind of mileage
numbers you'd never axpect from
road-handlers like thase: 36 asti
matad highway, 24, EPA estimaied
MPG" Challenger and Sapporo

are imported only 1o Dodge and
Plymouth. Cars shown, with
glliminum road 'ﬂrﬁep.'s_ 4-whee!
gisc brakes with § l.-'Ell'ZI'.l.'.l'.l'.".Il:ll!..'I'.l.'i.rtl'u'

‘HEB‘B-' Eexor Fricn. exchodemg fitle

lar=s license J"-'Jlln'" ARATIY CRArGE

“Usa EPA eshmated MPG for companson
Actual milsans may very nighway misage
ooy lower Lasiomas metaadgs owis

oo
Dodge [llPtymouth

The New Chrysler Corporatasn

HIGH TECH IMPORTS

'.I itk ||'El_..tl'|'1'.| ”l'lrrl s oo
Hu:I'-l Car Builders of ,_|_;|._,,_:,|-|




In promises.

We still believe



On Assignment
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P.I:.“"].'i.l..[_""-l » A BOAT iz a POor way o Cross
|

he far north. Bud
Bockatoce knew
trapped in ice off the Tuktovaktuk Peninsula
=0 he and s companions feaped Into arctic
siush and for four long davs hand-hauled thewr
witlru=-zkin umia
through meandering

archaeologrzl John

it was hetter than oetling

¢ and canvas freight canoe
racks in the froren sea

Though exhausting, it was not the toughest
part of their 1,600-mile venture. “The waiting
was worse,  Dir. Bockstoce said. “Everv time
the e forced us ashore, we felt the summer
gnd with it our chanoes 1o l1nish

DCEInE AWaAy,
the vovage.

Fintsh they did, though it took three sum-
mers instead of one (see page 100), Fighting
severe weather, they were held back from
strting theéir ourneéy until mad-july. Hy iate
Aupust, winter winds had begun to howl, The
ice was so bad one yvear it forced them to return
|50 males. But they never gave up

alter only
Bockstoce has been s I=ITINE the Arctic since
he wins a tesnnger. His hOrst job was on
a boat delivering medicnl supplies o wil-
lages, Later he loaded dynamite on aircraft for
minernl-exploration crews

Voday, s & curalor of the NSNew Hedlord

Whaling Mu=zeum in Maszsachusetis, he ex-

plores the ruins of Yankee whaling camps. "1
don't know why 1 love the Arctic,” he sayvs, “]

ruess it's the stark beauty of white icé, hlue
sed, and green meadows. Besides, it was fun
sloshing along in oy wilers and getting a sun-
burn at the same ime., '

Companions in adventure, Jonathan
Wright, foreground, and Ashley Long
share a moment of reloxation during thei

" Both

s | [ ] . ] [ |
|l'|l!1.'|l| &L NAT] |"'.'.".'.'-|': 1R QECIHAMIES LT eia e o

&, - - ' I ' . ‘-II
|.|.|I|I|..I_IJ.:I.. ACriss R I:-'_rl.'.“_l'._lll MPCTIC

the journsv—_>Ashley tn an explosion (n
Alasha in 1979, lonothon in an avalanche
while climbing in Tibet in 1580, Another
tragic postacript: C
drowned in Alosha in |97

Jorathan contributed to a dozen Nation

al Crepgrapiic Soclety projects, carntng a

re riiemiber Bdh ek

reputarion as& a sensifive pholojournaiist
Born in Aspen., Colorado, where his wife
| and daughter live todav, ke wos an avid
putdoorswan whose work freouently tool
fiim to the Hiroloyas friend of
Jonathan: "He was the Dest partner o
man could have-
oroff ik’
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The all-new
1984 Ford Tempo

Style and technology in total harmony.

Form follows
function.
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METROPOLITAN.

THE ONLY INSURANCE COMPANIES

~ YOU MAY EVER NEED.

'-:5.1:15‘-*
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It's not uncomman for one
family to have a variety
ance policles I'rom a variety of
INSUrance companies

Hut there = an altermat v
You can satisfy your insurance
needs through one source:
Metropolitan Insurance
Lompanies

We protect over 47 million
people not ondy with lile msur-
andce, but aiso with insurancy
plans for thelr ealth, auto
home and retirement*

-1'|T',I'_!: WE CONTLITILEE LD OLeT e
products and innovative ideas,

ol Insur-

our Whale Life

HES BIVES PO

For example
||'Iia'l- B LU LT

of the best buye In permanen|

InsUrance protection, A
setropolitan homeowner pol-
ICY My Sdve YOLD TIONe ) o,
offering flexible deductibles
while a NMetropaolitan LRA helps
provide for a more LITE -
trement with guaranteed | 1|r
chpal v when we sur RALN
Ao policynolders, "L"a"1.- of
of the respondents expressed
santigfnetion with the speed and
gfhciency of | A5MS SPryic
Bt most important Iy, whes

0 B

vl deal with Metropolitan
5L rll_:.:.
glotil Who Cin
YOLLT

bl vou with
noaivinial needs. '

like this kind of service, conve-
commitment from an
call youtr

F T il
msurance lender
Metropolitan representative,
2 good 1o know thil no
matier what happens,
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METROPOLITAN REALLY STANDS BY YOU.
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ItS now possible for people who've
only admlred great pictures to take them.

_Inthe programmed mode, the F(: isthat it COSES S0 Iriach
fust focus and shoat, A mucro-  less than you'd think. And U1 |1.
chip computer automtieally August 1 3, 1983, I.wr* 5 aS540
stelects the proper lens opening  cash rebate
and shutter speed. =0 visit your Nikon deales
And through-thedens flash  soon and check out the pro

INELETNE W ith the aptional grarmimid] PO,

SB-15 speedheht makes flash Yo'l never be content
pictures virtually .f- il -l just looking

Tha Disnras T : gredl pictures
Ihe Programmed FG. Automatic ke
'“'.“-‘" EVETYORE Whos eves and manual. too,

L00 A AECIHEUVEIY 31 3 PN

J ||| s the uree 1o take ereal IBut what |'|;-.|:-|.--."|~- when you

pictures th '_';'.--:-I-u_-ﬁ_ Wanl a camera thal allows yiou
‘-| il now; no matter how mone Hexabnlity?

mitch or how hittle ctire ik |_:l‘|'!|||:'.'|"!."'.lfl LI D

INZ EXPernence wlm had, matic camera that allows

theres 3 camera worthy of an YOLU L0SEl lJlL.‘E:PI.:l‘ﬁI]'I."

admunng look | vourselt to control depth

'l' e remarkable Nikor af-tield. And, in the man-

ProgTen [1IT] el Fi w ual mode, VIR Gl make
1 he FG is o _ ' all sethngs yourself for
camera that am = o |_|-:1||_-!|_—_*1¢: Creative control.
it emnners - 1=
LTI DEE 1H %32 repate
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Your own masseuse.

Your own chambermaid.
Your own hair stylist.
Your own waiters.

And off to somewhere

(On Roval Viking. vou are treated
like rovaley. [t is our way of pampering vou
with tncommeon courtesies, comiorts-ana
the nohlest of luxuries. We call this kind o

service World Class™ Quite eleganthy it
sets us apart from any other lineg
Picture yourselt going to the best
of places on five-plus star ships
Norwegian in registry and spirit
ours are outstandingly modern and

spacious, custom-built tor eruising comiort

And all of our ships offer you
exquisite cuisine in an unhurried single
cCacmg "-‘r'E'IiEI: RAZITHE OUL Lo 5Ca- 1 PICiure
windowed elegance

At vour place, the bnest silver
crystal and chinal Throughout your
vovage, fresh choices daily, with never the
SIME ment twice,

At your elbow, charming European




waiters and fastidious Scandinavian stew-
ardesses, waiting to grace you with the kind
of service that makes their profession anart.

Cruise from 4 to 99 dave to more
world-wide destmations than any other
crutse line. You have the entire world at
VOUr command

Why just travel with any cruise
line, when vou can travel with rovaley?

See vour travel agent. Or write for

a destination brochure: Roval Vikme Line
Dept. NG7, One Embarcadero Center, San
Francisce, CA 94111 O call (RDO) 534-8000

ROYALVIKING LINE ==

Trame-Canal/ Cartbbyan’ Mevicos Aladea Canauda
Seimdmama’ Mediterqanean € b Bactlic - Sowh
Amenica’ A rowssd-the WV ord

World Wide crusing World Class style.



Now Theres A Credit Card That
Understands Your Business Needs.

[he pgreatest product ol
capitalism s the freedom
it gives o mdividuals o
test thear vision and exer
cse their imitanve
Citicorp/Diners Club
understands this. Diners
Club jouned forces with
Citicorp in order to pro-
vide a eredit card that
mves today’s business
people the tools they
need [0 et things

1% ) done

Resources From
Citicorp.

At Citicorp/Diners
Club we want your buss
ness and weres willing o
wiork hiard to pet it. We've
talked to business people
like you all over the coun-
try 10 better understand
vour present ngeds and
to anticipate future protr
lems. [t's this Kind of
attitude that's helped Cati-
Corp become one of
the world's largest finan



cral imstitutions.

As a Citicorp Diners
Club member, however,
VOU can expect more
thun understanding. You
Can expect a4 growing
array of services o make
yvour business life easier
and more profitable

Worldwide
Acceptance Where
You Do Business

Mosit.

NMatonol economies
do not exist anymore as
molited entities, [ is only
possible these days 1o
speak of 8 world economy,

That's why Citicorp
Diners Club 15 accepied
all ower the world.

Today Citicorp, Dinisrs
Club has virtually 1N
acceplance at major gir-
lines, car rental agencies
and hotels. We're also
accepted at most of the
wirld’s finest shops and
restaurants, located in
precisely those conti-
nEnts, countnes and cities
where the vast majority
of the world’s business
15 conducted.

Having achieved this
level of acceptance. how-
ever, doesn’t mean we're
going 10 stop growing. In
the first full vear thar Citi-

corp owned Diners Club,

over 73 000 new establish-
ments agreed to accept
the Card,
MNo Pre-set
Spending Limit.
Cmcorp/Diners Club

When you mean business:

E T Chners Clid. loc 1983

undersiunds that o make
moriey vou have tospend
MHINEY.

Because yvou have
proven vour fiscal respon-
stbility your HFEHLE‘H_L_.
lrmit s determined hy
you—by vour spending
and payment patierns
and by vour personal
FESOUTCeE.

More Ways
To Get Cash—
Up To SLO0O,

Citicorp/ Diners Cluh
can provide vou with
cash where cash s hard-

Esl IO COome By oversels.

The Citicorp/Diners
Club Card entitles you 1o
eash your personal check
from 3250 to $1.000
ar Cittbank branches
aroiind the world®
Emergency funds are

no problem ar home,

either. As o Citicorp
Dnners Club member vou
can cash personal checks
lor up to $23) per stay
dl more participating
hotels and motels m the
United States than ever
before.
Better Services

For Business Travel,

Citicorp/Diners Club
knows the valiee
ol automati¢
travel aceident
imsurance. T his
is-why we've re-
cently doubled
the amount.
You now pet
S150.000 in

*Fhin peilies

automatic travel acci-
dent insurdance when
vou charpe airline, train
of ship tickets with the
Card™

Wheneveryou buy Citi-
corp Travelers Checks.
VO Can receive reime
bursement of the service
charge on your purchase,
Simply forward the pur
chase agreement for
credit to your Citicom.
[hners Club aecount.

In adclition, you can sell
or purchase foreipn cur-
rency without the normal
lee at Citnbank branches
OVETSENS,

Call Toll Free
BOG-525-7000.

Call tockiny for an appli-
cation and additional
information.

While lots of credi
cards understand the
privhlems of people who
consume wealth, Citi-
corp/ Einers Club under-
stands the problems of
people who produce it.
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Worldweade hisioncial amd troveler semvices



A CHOICE OF LUXURY.
A CHOICE OF PONTIACS.

Pure driving pleasure is what Pontiac is all about. And now, there
are three luxurious Pontiacs to choose from: the new full-size Pontiac
Parisienne, the family-size Bonneville Brougham and the
personal-size Grand Prix Brougham.

PARISIENNE
Roominess, comfort, lm]}l"E'EEI"I-’E
roadability —
Pontiac’'s new
Parisienne has

it all. Shown is 8 T——— J
the Parisienne @)
Brougham, which fi - :

oth front seat

a Eﬂfdﬂluxur} el =
with fold-down ceﬂ%md di w: mu—mqe pain
standard. Still need mo Tyt |

Parisienne Wagon. With both back %tﬂ:
it has 87.9 cubic EEEtﬂlEffgl::;lﬂrea. == _ :
BONNEVILLE - —~
Here's a car that can make
Ishnrt Wﬂ]‘l{EDf a '
ong trip. Bonneville gy
carries a family of _:I "II
six with ease. And 8= ==
its full coil :
SUSPEnsion Carries Gl
down the road in sty¥le=Sh
the Bonneville Brou _'l

GRAND PRIX N . : %4
This personal-size luxury £ar IS &8 maneuvers
as it 15 comfortable. Ehl:lll'n‘ %.3 giti!
Brougham with available Landau packa
See vour Pontiac dealer todar

and test-drive the driver's
choice in luxury cars.
Pontiac.

PONTIACT WE BUILD EXCITEMENT



i car does ot have g lire-
place. BUT. If does have liviag room
Elbow room Head toom, Toe room

Family rooimn]

It’s for tamilies ol five, Far fam)
Hes who are-a cul above iverage
For tamilies who like o spread out
There's marne feet lor vour feet
Adiustanie seats Tor your seals, More
living reoum for yourfamily And a
tough new responsive., eledtranicmly
fuel-injectea 2 liter SOHC engine
that gheesgreal gas mileage (44
Eatimated Highway MPG L 2EPA
Estimated MPG1L® That beats the

mileage of any Import com padt
today

But thats not all Camt'y oflers
There's lront-whesl drve tracbon. An
bmpressive, new, electranically con-
ralled 4 <pead sutomatic overdrive
that kets you sl the plice —"Normal
For most everyday driving conditions|
Ecanomy” lor improved fuel
eliicency: "Power” foradded
performance There s varable
ys=ist power rack and pinlon steeting
crutse cantrol, power windows
pawer door locks Two glove
COMEETmEns - Yours ang | heirs

" Cnmey Detmie boapeard Bemaren by L2

OH WHAT A FEELING!

The Toyola Camry, Whether you
buy the £ -Door Sadan or the 5-Doad
Lifthack, U5 not just the lamily can [E5
e Family Camry

LTl e
- wsbimaiy 1k thel TP, "Esliimpiedl L of oy
ST T - T TR TR BT S S TRl
£ |L'|J*f !Jl:"l.' el rl:r an '_ o gl g detee

wimn] et Earsili lora 8 ben = pamn. SEY L Sk e
milpme= will Pcoatly be ldes (Ben ey "Hjgkeey

Eifl=—arn

BLUCRLE =TS A OO0 FEELING
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Venture capital.

exr ome you mke off for who knoves where, vou'd do Bt RonkAmenicn Travelers O hequesdon't justgo along
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welcome in 160 counmies around the giobe, wherever the and 24-hour emergency messape service. And they're the
tour winds ke you. Theyre svailable in leading world nly mavelers cheques hacked by BankAmeniea Corparation
currencies. and refundable in more than 40.000 places n leader among the world's foremost financial insantions
wawhd wide — includmg participating Hiltvn hotels and inns Just because you re packing beht, you needn't cast yorr
troughour the 115 Fate 8 the wind

BankAmerica Travelers Cheques. World Money.

BANEAMERICA CORPORATHON m
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