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Normandy beach that will alwavs be

called Omaha and thought of the
events of June 6, 1944—that terrifving day
when the Allies landed in Nazi-held Fronce,
It was clear at the time what D day was all
about: the defeat of Hitler's war machine
and the preservation of a way of life pro-
foundly rooted in the soil of Europe:

In nearby Bayeux ] walked around that
magnificent 23 1-foot tapestry depicting the
Norman Conguest of England in A.D. 1066,
Then 1, oo, crossed the English Channel,
and later visited Canterbury Cathedral, the
Tower of London, and Windsor Castle,

Those places symbolize the great cultural
achievements of the English: centuries of
political development leading through the
Magna Carta to modern laws of equity; the
literary heritage of Shakespeare, Milton,
Keats, and a thousand other geniuses; the
intellectual growth that culminated in New-
ton and Darwin and the industrial revolu-
tion; the spiritof adventure mirrored by men
like Drake and Cook.

Today that tradition of greatness braces
BEritain during another time of turmaoil. The
Commonwealth is no longer the dominant
economic force it once was; the European
Economic Community—with Britain a
member—commands the Continent's mar-
kets. Meanwhile, Britain has undergone the
radical surgery of decoloninlization.

Just a few vears ago her economy and her
very social fabric seemed in parlous con-
dition, beset by labor unrest, inflation,
lowered productivity, and the threat of
devolution of Scotland and Wales, as well as
the agonv of Northern Ireland.

It was fashionable in America to wonder
if there wonld always be an England.

The English mever wondered, though.
They have an implicit trust in their future
and are confident they will climb above ad-
versity again. Their rich pool of North Sex
oil certainly provides them a breather, a
time to put their house in order again.

My brief visit to England’s shrines of pil-
grimage reminded me of the countless cor-
ners the English have turned in their long
and often majestic history. I left with the
feeling they would find their way around
this one as well. That, too, is a part of their

tradition. i ! : :
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HERFE IS anold Ftlgiv-.]l-.,j!,'-n-:.l A
By ALLAN C. FISHER. JR. RO POR IR LR SO SOCHRESEl
) Indeed, aged church towers and
. _ spires, enduring monuments of
Photographs by CARY WOLINSKY faith, rise from even the tiniest
. Crloucestershire villages. Here, T do believe.
God must have been practicing for the
larger handiwork of paradise when He
tashioned the Cotswaolds, gentle little prom-
inences mostly, hardly worthy to be called
hills but werthy of every superlative for
|_Il."i|'.u_1.j. scattered throueh them, hidden in
their tolds beside meadow, woodland, and
stream, lie postcard-pretty villages seem-
ingly built of quarried gold, the natural hue
of Cotswaold stone

No longer am [ yvoung, but how effortless
my footsteps seem when treading the rural
pathways of England. When vou walk with
beauty, the miles are shorter, the paths less
steep, In the Cotswolds I have wandered
through the bluebells of May, the purple
clover and vellow vetch of summer, the
gold of autumn leaves and grain stubhble
And one recent midsummer dav T found
myself In Slad, a shadowed little place
tucked away in a narrow vallev. My com-
panion, & local man, ]_u_u[m_d to & clock
in a spire

“For months it didn't run.” he said. “but
they fixed it. We liked it better when it didn’
work. Why did they give us time again?”

I understood his feeling. Timelessness
se¢ms 50 right for the Cot=wolds:. But in a
very real sense thal area and much of En-
gland are timeless, or as near to it as our
troubled age permits. Thisis the England of
the loved and familiar, of villape and
countrvsice, of distinctive counties and re-
gions, rockbound shores and lush green
meadows, lakes and hedgerows and sunken
lanes, and everywhere the husbhandry of old
tields and towns, old ways and virtues.

But there is another England., one of fun
damental internal differences, of low J.ru
ductivity, of frustrated hopes and prospec
lor many of her people. England comprises
only a part of the United Kingdom., the oth-
ers being Wales, Scotland, and Northern
Ireland. But it is the largest and most papu-
lous part, the seat of government, the pace.
setter. Since World War I1 it has undergone
a painful decline that may continue despitc
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Foreign invasions are changing the foce
f London, where
a COmumon .'-:.!I"..' irud American fast-rood

in tnflux of

Widdle Eastern garb i

restaurants proliferate (left)

foreign capital has been felt in the city’s
financial community, although the fashion
at noonday on Finch Lane remains deetded
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(Continwed from page 443  windfall from
North Sea oil.

A quarter of a century ago Britain ranked
second only to the United States in world
trade; today she has fallen to fifth. In that
same period she has dropped from first place
to fifth in shipbuilding, from third to eighth
in steelmaking, and from third richest na-
tion to seventh. Her gross national product
has been growing at a lesser rate than any
of her partners in the European Economic
Community except Italv. A West German or
U. 8. industrial worker produces twice as
much as his British counterpart.

Next vear the British probably will be-
come sell-sufficient in ofl, and the growing
North Sea flow has helped them pay inter-
national debts earlv, has¢ased their balance
of pavments deficit, and has saved them bil-
lions of pounds they would otherwise spend
on expensive foreign oil.

Yet the bonanza may last only twenty
vears, and today the annual income
amounts to only 4 percent of the British
gross national product. All admit that North
Sea oil is a palliative, not a cure, for the
country’s malaise. A true recovery awaits in-
creased productivity.

The British election last May once again
dramatized the divisive confrontation be-
tween socialism and capitalism, between
Labour and Conservative Parties. Class di-
visions, perhaps the oldest problem, remain
abrasive. Devolution, the controversial
maove to give limited home rule and elected
assemblies to Wales and Scotland, failed
this vear in referenda. Welsh voters rejected
it by a four to one margin. A majority of the
Scottish voters casting ballots approved,
but by too small g margin to put itinto effect.
However, that mav not be the end of devolu-
tion, and Welsh and Scottish nationalists
still seek virtual independence.

Even that great institution, the Mother of
Parliaments, finds itself in question. Influ-
ential voices want a written bill of rights and
constitution because they feel that Parlia-
ment, whose acts have no judicial review or
veto, threatens basic freedoms,

These davs there are two Englands: the
England of the countryside, of small villages
and =edate provincial cities, timeless, solid,
often of remarkable beauty, and still the
héart and soul of nearly every region, and
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the England of foundry and city, of office,
union hall, and political corridors, of con-
frontation and division. Two levels of exis-
tence, virtually two lands, in stark contrast,

liest part of a lovely land . . . the En-

glish lakes, meeting place of tarn and
mountain, crag and sky. ! take a path thai
ricns throueh Stool End Farm, a hardscrab-
hle defiance of nature that lies in a hge,
howl-like depression, vinged by steep slopes
af grass and heather and topped by jagged
rack 2,000 feet above the bottom of the bowwl.
The loneliness af this gray aulumn day seems
palpable, as weighted as the wind. Then, on
a ligh outcrap, I see a human figure. Does
the climbey see me so far below? He does. We
wave, and [ think: 1t will be dark before ke
reaches shelter.

Now a national park, the Lake Distnct
eraces Cumbria in England’s northwest
Windermere, Grasmere, Ullswater—these
lakes and a score of other azure mirrors lie
cupped among mountains truly majestic in
scale and ruggedness. T find this region more
reminiscent of the American West's gran-
deur and openness than any other part of
compact England.* Stool End Farm, had-
den away like some lost Shangri-la, 1sadra-
matic example, Poet William Wordsworth,
whao lived out his days in the Lake District,
expressed something all its visitors feel:

I AKE DISTRICT. Ah, pevhaps the love-

..« R U5 the sense
(O majesty, and beauty, and repose,
A blended holiness aof earth and sky. . .

Thisis the land beloved not just of Words-
worth but of Coleridge, De Quincey, Sou-
they, Gray, and Ruskin. De Quincey once
estimated that his friend Wordsworth
walked perhaps 180,000 miles through the
Lake District and other parts of England;
the loveliness sustained his soul and fed the
wellspring of his poetry. Wordsworth hved
for some vears at Dove Cottage, now a mu-
seum, near the village of Grasmere, and his
body lies in the Grasmere churchvard.

Unfortunately, many visitors to the lakes
never getl fur bevond the loveliness of Win-
dermere, the lake and bustling town of the
same name. [t's a delightful area for sailing

*See the double map that accompanies this (=soe
British Isles and Medieval England

National Geographic, Oclaber [979



a good place to make one’s headguar
ters. But the more rugped country, the fells
and soaring rock, lies to the north and west

At Stake and Rosset (ill passes I watched
human flies crawling the faces of stark,
sheer walls far above. Thelr number
amazed me, but a local companion ex-
plained that climbers from throughout Brit-
ain come there to practice. So numerous are
climbers, mkers, and motorists in most of
the park, which includes many verv old
tarms, that [ gained new insight into the
problems intensive use creates for con
servationists. Great Britain's Countryvside
Commisston, reasoning that hikers and
climbers contribute to the lh'u':l_l. of farm
]'-.!‘Fi»-.uunum i3 'm-II.'Ln:_: farmers 1o construct
pnd repair walls, stiles, gates, and ditches

A look atthat prog: in action first took
mie 0 remote Stood L[m Farm, but I soon
became lost to all but the grandeur and iso
wtion of 1ts setting. heith Rowand, the
tarmer, had gone to town that autumn day
of fitful rain, but I came back another vearin
summer when his meadows were a palette of
cal s-ears and buttercups, harebells and das-
sies, clover and hetth, a voane m L1
with brawn to match his mountains, rents
the 200-acre farm from the National Trust
and Keeps spme SO i]u‘-ﬂp and 70 beéet cattle.
He grasped, lifted, and turned fat sheep
effortlessly while shearing their wool with
quick, deft movements

Io spare Keith's tryving to talk above the
noise of his electric shears, 1 went into the
fields, myv eves continually drawn to the
steep slopes and great bulk of rock that give
Stonl End Farm its sense of enclosure andd
isplation. There the voung farmer joined
me. SeEnsing my absorption in the view, he
said nothing commented on the splen-
dor that everywhere was his. I cannot ren-
der Keith's rich northern accent, as old as
the husbandry of upland ( 1::1|I|-!.m farms,
but his words were touched with poetry and
love of land

‘Beautiful now, ves, but it changes all the
time. Inadtumn the bracken starts turnine
and the trees in thie .|]||'_'. Lurn, and there are
lovely views in winter when snow comes to
the mountains, and there are beautiful
moonlit nights when vou wouldn't think vou
were 1n the same place as during the dm
About November 10 we lose our sun. It

Two Englands

HI‘[HHJ‘I.FF I"r'.r'-iI! WOTTION Drumie minister

Miargaret Thatcher, with dauehter Carol

hails SHARGFLErS digr [eading her Conser
viattwe Party ta victory. Mrs: Thatcher rods
1 wave of resentment qgminst crippling
strikes (o defeat Labour Prime Mindster
fames Cao ||-.;.='|IL'.'|'|- The Oxford-educated
-.Iu.ln.,"l rr |IIr BErocer r:-.".l.".:-.'u.' Fr CUTD Lo
power, retard the growth of the welfare
state, and stimulate private enterprisa
The world watches how her views will ai
fect England’s position on such matiers as

Northern Ireland, Rhodesia, and NATO)



sneaks up the fields and up the mountains to
the taps, and it doesn't come back until Feb-
ruary. During that period we get nosunatall
in our valley.”™ |

High up on Kettle Crag, one of the enfold-
ing mountains, I could barely see sheep
pouring through a notch, and behind them a
shepherd bounded agilely down a steep
slope behind his flock. T wondered that any
creature, four feet or two, could keep from
tumbling down, down, and I asked Keith if
he went up the mountains.

“A shepherd goes where his sheep go,” he
said simply. *T like it on the mountains, so
much that T must mind my work, for all the
vallev is there far below for me to linger and
look upon.”

At such times and places England’s pres-
ent difficulties seem unlikely and remuote.
Malnise in Eden? Hardly. Yet it's there, of-
ten more real than apparent.

sirode theworld stage, Sir Havold Wil-

50N FEMAINS 4 consimmale aclor, even
for an audience of one. Puffing on his
ominti present pipe, gesturing with it, smooth-
ing his sitver hair, leaning with a cosual
pase against a mantel, the former British
Labour prime minister paces his study and
leetuves me professovially on his country’s
economic decline.

Many Britons, regardless of party, be-
lieve the far-flung British Empire was by no
means an unmixed blessing. While it gave
Britons a sense of mission and accomplish-
ment, some critics see it in retrospect as
cumhbersome, inefficient, even costly. More-
over, the captive, noncompetitive market
led British industry into complacent and in-
efficient wavs, These are views that Sir
Harold, a former lecturer in economics at
Oxford, holds strongly.

“Some of our economic difficulties are of
long standing,” he told me. “In the case of
iron and steel, they actually date back to
1473, when we started losing ground to the
Germans. By 1900 they had surpassed us in
steel production, and their industries were
more modern than ours. By 1914 we had be-
come slack. We lost a lot of our investments
in World War T and more in World War IL
Bv then nearly all our trade balances were
gone, particularly in the Middle East.

l IKE MOST POLITICIANS who once
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EVSTONE of an island kingdom off the
K Continent’s northwest flank, England
cultivated its small share of geography
into a far-reaching military and political
power. At its zenith in the late 15th and
parly 20th centuries, Britain ruled one of the
largest empires ever known, spreading its
damain to g1l seven continents. Largest of the
four units composing the United Kingdom,
England annexed Wales in 1536, Scotland
united with England in 1707, although
rebellions continued for nearly forty vears.
For its sovereignty over Northern Ireland,
England still sting= from violent protest.
Political factions in Scotland and Wales also
chafe on John Bull's leash and seek greater
home rule, others outright independence.

GOVERNMENT: Constitutional
monarchy. AREA: 50,36 sg mi.
POPULATION: 46,345,000,
RELIGION: Church of England
ECONOMY! Agricullore,
machinery, chemicals, tron
and stesl, transportation nnd electronics eguipment,
piablishing, textiles, tolrism. MAJOR CITIES:

Cerenter London (6, 918,000), Birmingham (1,041, 0001,
Leeds (T38,300), Sheffield (547,900, Liverpoal
(2280000, Manchester (489, 300), Bradford (463, 1000,
Bristol (411,500), TOPOGRAFHY: Predominantiy
ralling hills. The Pennine mountains extend from
Scotland to the Poak District. The Lake District

Hes in the northwest, a large plain occuples the
Midlands ares, and rogged moors are found malnly
in the north and southwest. The Thames,

Severn, and Trent, major rivers, flow fmom the
central highlands
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*Though backward in some industries.
our advanced technology led the world:
radar, jet engines, penicillin. These devel-
opments should have brought millions of
pounds into Britain, but they were all Jost
because of the Lend-Lease Act. We couldn't
market them as a nation; thev wentinto the
war pool. Under Lend-Lease we also lost &
lot of foreign markets in the war

Many people believe such explanations
too simplistic and pin much of the blame for
postwar decline on Bntish socialism. On
this 1ssuge the United Kingdom remains a
house divided

since World War 11 coal, gas, steel, elec-
tricity, raslmads, docks, waterwavs, and
communications have all been nationalized
by the government. It also owns a mixed bag
of companies, among them Britain's largest
car manwfacturer, Leviand, and the hig jet-
engine maker, Rolls-Rovee. Each takeover
nas provoked controversy between the so-
cialist Labour Party and the Conservative
Party, with power over the vears shifting
back and forth between them

N THE ELECTION last May 3, the
Conservatives ousted Prime Minister
James Callaghan’s Labour government
and won a majority of 43 seats over all other
parties . Parbament. The Conservative
leader, Mrs. Margaret Thatcher, became
Britain’s first woman prime minister. She
and her party ran on a platform of cutting
ugh income taxes, halting nationalization
of industry, ending the enlargement of state
powers, ¢ncouraging private mittative, and
giving more vigorous support to the United
Ringdom's NATO allies
L.onservatives charge that socialism sti-
Hes iminative, that social programs have
proliferated bevond Britaan's means, that
Labour governments never permit the pri-
vite sector to retain enough Money Ior mor
ernization and expansion
“For some yvears close to 50U percent of ev-
ervthing earned in this country was spend
by the state,” zaid Dr. Esmond Wright, a
former Conservative member of Parliament
who heads the University of London's Insti
tate of Umited States Studies. “The area of
s been dwindling for a
long time, but that's where the money comes
fromi. Yet to many people profit is a dirty

privale ¢nierprise

Uneasy rests the crown when warn by o

giggling voungster. At the Tower of Lo

dorn, where the real crown fewels are kept,
lecturer Peter Hammond uses coples.
Dernis Harding, one of 37 yveomen warders,
or beefeoters, who Hve and work in the

tower, gets eip from his wife, Janet (left)

it donning his ceremonial uniform
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word. As vou extend nationalization, the
philosophy is: ‘We don’t make profits.’
There has been a dwindling area, therefore,
on which evervone has been battening.”

Sir Richard Marsh, Chairman of the
Newspaper Publizhers' Association, shrugs
away criticism of government ownership, A
former Labour minister who alto has head-
ed the Britizh Railwavs Board, Sir Richard
represents a relatively new breed, a prag-
matic manager who has adapted to social-
ism, and he deplores what he calls “the
doctrinal furor.”

“There are some people who insist that
nationalization is the best thing since the
wheel, and others who think it's the work of
the Devil,” he said. “It's a totally phony ar-
gument, There is no disagreement in objec-
tives, and the effect of public ownership on
the man in the street is negligible.”

Len Murray, head of the Trades Union
Congress, well educated, philosophic, but
more doctrinaire in outlook, commented:
“Nationalization is a means to an end. Cap-
italism tends to lend itself to exploitation, so-
cialism to cooperation. The answer in our
case mayv lie somewhere between the two.
This is our dilemma: We really do not know
what kind of country we want to be. ™

ORNWALL. Here along this rugged,
servated coast, an island nation is per-

haps most at home with the seo. I tare

the high cliff path near Land's End, wherve
the English matnland’s last craggy outpost
against the Allantic yields its matter grudg-
ingly, slowly, to the sea, Mist streams by me
in gausy wisps and tatters, Far belotw, o
rusty, wallowing old freighter rolls the very
rals in her bilges, and an avoused sea hurls
bleached combers inan inending assanll on
the shove, Except for the surf"s low thunder
and the keen of the wind, there ts no sound,
and [ walk a long way in solitude. But the
wind freshens, and when even the gulls re-
frse to breast it, I too turn away for shelter.
The English, who often compare their
“right little, tight little” isle to paradise—

with paradise usuvally suffering in the com-
parison—have another saving, “If there isa
part of heaven just for hikers, it must be like
England.” I accept that, particularly in ref-
erence to the magnificent coast path that ex-
tends around almost the entire perimeter of
the peninsula that forms England's seagirt
sputhwest, The path dips, climbs, and me-
anders for more than 500 miles;

The Countrvside Commission and other
groups maintain just about every conceiv-
able kind of hiking trail: seaside, mountain,
moor, woodland, farm, and byways for spe-
cial studies. such as botany, birds, history,
even geology, Evervwhere the footpaths of
generations long moldering have become
common-law rights-of-way for walkers,
most often through private property.

Population pressures have been so great
that land must serve multiple uses. Thus
farmers and estate owners still hold most of
the land in the joint Enghish-Welsh system
of ten national parks, but the public has
rights of access and use. The Nature Conser-
vancy Council owns or controls more than
150 nature reserves, and the National Trust
protects many historic homes and hundreds
of miles of dramatic coastline.

“We have been innovative because we
had no option,” says Reginald Hookway,
Director of the Countryside Commission.
“We had to make something out of what
man raped a thousand vears ago.”

1 find southwest England’s Rivieraseduc-
tive for many reasons, not the least being its
climate. Laved by warm ocean currents,
Cornwall and much of Devon offer weather
gentler than the rest of England: often soft
and sunny even in winter, a land where
palms and semitropical vegetation thrive. 1
have often wondered why holiday seekers
engulf 1t in midsummer, when spring and
fall offer so much.

In England, Cornwall is unique, an old
Celtic land that had its own language, akin
to Welsh and Breton, until the late 1600':
By the end of the 18th century, only a hand-
ful of people spoke it, and it died out. Today,

Flavor of the past stays fresh at Young's brewery in London, where
horse and dray (s still the cheapest method of transport to nearby pubs, Keep-
ing traditional methods and shunning artificial carbonization, the small
firm brews ale and bitters short on shelf life but long on notural taste:
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however, linguists teach it in a few places.
This has nourished a move for separatism
among some¢ people, who, like the Welsh
and Scots, hearken back to a time when
Cornwall was an independent kingdom.
Land's End lies in a district dominated by
St. Ives on the north coast and Penzance on
the south, both resort towns but with an in-
eradicable quaintness and charm. In St
IvesI have wandered bemused for hoursina
labyrinth of lanes and cobbled allevs with
names like Teetotal Street and Salubrious
Place, and around the waterfront, where
fishermen work oblivious to the cameras of
tourists. Penzance lies on a sweeping bay
dominated by St. Michael's Mount, a steep

Heads of state stand neck and neck with
other famous and (nfamous figures from
Madame Tussauds Wax Exhibition
(Teft). These retired busts are kept in stor-
age near Wells. To recapture the head of
Mary Queen of Scots, wax will be poured
inte the mold being foashioned from a
sculpture in a studio at the museum’s Lon-

don galleries {above).

Two Englands

island apen to the public and crowned by as
fairy tale a castle as one could wish.

Those who like to poke about by car will
make a mistake if they go to Cornwall in a
behemoth of an auto. It's difficult enough in
a small vehicle to worm your way to tiny
fshing villages, often at the foot of winding,
narrow roadways. But it's rewarding. Bos-
castle, Mousehole (pronounced Mouzel),
Newlyvn, Mevagissey are as picturesque as
movie sets. If yvou want to meet and talk to
real fishermen, as T invariably do, go to
Newlyn and enjov a pub crawl where wa-
terfront people hang out: the Dolphin, Star,
swordfish, Red Lion, Fisherman's Arms.

Cornwall than the Falmouth area, a

fishing center where artisans lovingly
build both fishing boats and vachts. On a
bright blue and gold day I wandered along a
wharf on the Penryn River and came upon
Hutley Winnan, skipper and part owner of
Sapphire, a 73-foot former Dutch trawler
modified to dredge for scallops. Hutley and
a crew of five take her ten to thirty miles off-
shore on theee-day trips, working around
the clock. And if luck rides their trawls they
may bring home 3,000 dozen scallops, touse
his way of figuring.

Booms for the dredges, including their
chains, looked ponderous to me, and Hut-
lev, a wind-reddened man of powerful
build, agreed. *We can’t work that gear in
bad weather—anyvthing above a force 6
wind [25 to 31 miles an hour], It's the ground
swiell that gets us. We work in fifty fathoms
at most, and each drag takes an hour and a
half. When the weather comes up, our big
problem is getting that gear aboard.”

Like every commercial fisherman T ever
met, Hutley was reticent about how much
he made from the sea, but he did sav, “A lot
of people enjoy their work as a hobby, and
that's perhaps what I'm doing. There's one
thing sure: I'wouldn’t work the hours ashore
that I do at sea.” '

Then he laughed, and because love of the
sea was so obviously a part of this man's life,
I didn't believe his next statement: “We
don't get seasick any more, we just get sick
of the sea.” After the exhausting ordeal
of a storm perhaps, but for skipper Hut-
ley Winnan there will alwayvs be the eager

rFU MY MIND there's no saltier place in
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expectancy of a new day and a new vovage

Faimouth Technical College teaches
boatbuilding to voung men from all over
Europe and from several African countries,
as well as from Britain. It instructs in fiber-
glass techniques, but stil
dents to master traditional boatbuilding in
that oldest of materials, stout honest wood
tatering a shop room, 1 found myself sniff-
ing as appreciatively as a gourmet in a mas-
ter chef's kitchen: no doubt about it. the
aroma of oak and mahogany being shaped
and worked. And there, nearly finished, a
23-foot launch, with beautiful joinery and
planks fitted and fastened with obvious
care, sat in hercradle, She would beused by
the college to teach navigation to students,

“We will alwavs teach traditional boat
butlding,” Ronald Martin, head of the pro
gram, assured me. "It is1n the heart of ever
voungster to build & traditional boat, and
eEVEry man wants to satl one

ENCOUrages 2

HE SOUTHWEST penimmsula’s fre-
quent comparison to the Riviera is not
just the loose imagination of a publi-
Cisl, | he comparison seems particularly apt
at the rather posh resort citv of Torquay,
built on seven wooded hills that look down
upon a protected small-boat harbor reminis-
cent of Monte Carlo
Llevon's neat, compact farms boast some
of the prettiest pastures and [Oelds in En-
gland, and you don't know the true impact
of calones until vou've stoppes

atarural inn
and devoured Devon clotted cream, fresh
ccones, and strawherry jam

But there i= vet another Devon, high,
bleak, treeless, for manv a place to hurry
through before darkness falls and dreads too
primitive toacknowledge rasp one's nerves.
That would be Dartmoor, the storied, wild
mooriand, an eroded stump of a long-ago
volcanic mountain chamn. and site of the no-
lorious prison.

Frankly, T love Dartmoor. To explore it,
to stay overnight onits fringe. 1 lodged near

Latter-day Lancelots do battle at one of
e jousting revivals held in Hertfordshire
D bieen .'ir"ri! ard  Octobér inuries

mostly broken bones—occur despite such

safery gear af sSnocR-absording. [ance tips.






Chagford at an inn, a mossy stone pile so old
that part of it dated back to forty vears or
more before Columbus reached America
Dartmoor is now a national park, and yvou
can drive through it quite easily, with only
an occasional stop to make wav for black-
faced sheep that wander across the road
with the boldness of streetwise sparrows.
But it's more rewarding to get out of vour
car, climb to some massive tor on the sky-
ling, and look out upon that strange, brood-
ing terrain, grassy vet virtually devoid of all
else but gaunt ribs of rock, heather, and
wind-tortured clumps of gorse or bracken
Some people take a certain reassurance
from bemng amid trees and bedgerows, fields
and meadows, Remove these familiar things
and many people feel a vague vet persistent
unease; they stand exposzed, more vulner-
able. Butto mea vantage point on a high tor,
looking out upon the monotone of a moor,
green vel hardly more hospitable than an
open sea, induces a sense of izolation and
singularity that even gregarious spirits
need. Private moments for old dreams and
lost vears, for reflection and assessment.
Again I felt that strong sense of change-
lessness that so much of England evokes.
Beyvond the moor, bevond the distant mead-
ows, beaches and resorts lured gay holiday
throngs, and the benign air embraced all.

Caughtup in a knotty problem,
Revin Bollen unsnarls damaged
fishing netson the coast at Has-
rrgs, where net storage sheds
have been a fixture for at least
two hundred years (left). The
sheds were stacked to ovoid
ground-rent payments and to
preserve space on the narrow
shore for outdoprwork,

At Grimsty, a dock worker
unicads cod from a basket
(right) just swung from a trawl-
gr. The city near the North Sea
coasr s sngland’s largest fish
g port, réecenving 71,650 met
ric tore of fish valued at 54.5
million dollars in 1878.

I'wo Englandy

And once more I thought: Malaize in Eden?
surely not

| OTHER OF PARLIAMENTS, that
l admired, even revered assembly, ex-
ample and model for free men every-
where. I stand expectantly in the Central
Lobby of the House of Commons. Suddenlv a
votce cries out, “Myr. Steaker!” Another or-
ders, “Hals off, strangers!” Then, marching
a5 precisely as Coldstveam Guords, s1x men
in somber black pass by senior doorkeeper,
sergeant @l arms, carvyving the mace; the
speaner, resplendent in wig and silk knee
bregches, wilth silver buckles on his thoes:
his trainbearer, holding up Ivis elegani vobe,
his chaplain, and his secvetary, None wastes
a gltance on the cvowd gathered Lo watch this
opening ritual, held datly when Pavlioment
is in session. Like sturdy ghests, the six men
pass ko the Howse chamber

But today in England that which once
was unthinkable is now finding voice. A
growing number of people want to limit the
powers of Parliament.

An act of Parliament, if its meaning is
clear, cannot be challenged. No court may
review its constitutionality. Technically the
monarch can refuse to give assent, in effect a
veto, but no longer exercises that power.
Britain has (Continued on page 467 )
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no written constitution; it lives under a large
body of written law, commaon law, and an-
tient custom. Even the mostcontroversial of
legislation, passed in Commons by the nar-
rowest of margins, cannot be changed ex-
cept by Commons itself.

In recent years the Labour government
pushed through Parliament by close votes
numerous acts with questionable popular
support. That has aroused frequent com-
ment from Lord Blake, Provost of Queen's
College at Oxford, a Conservative and an
expert on Britain's unwritten constitution.

“A majority of the House of Commons
can do absolutely anvthing it wishes," Lord
Blake told me. “I think the Labour govern-
ment pressed its powers bevond what cus-
tom and usage have permitted in the past.
Five vears ago it was put in power hy the
votes of only 39 percent of the people. Other
governments oniy narrowly in power have
not felt they had the moral right to pass
highly controversial legislation. "

In the cavernous but magnificent cham-
bers of the House of Lords, | sought out an-
other legal expert, Lord Hailsham, a
minister in the Conservative government
and a leading critic among those seeking a
written constitution and bill of rights. Look-
ing very much the British lion behind his
massive desk, Lord Hailsham said, “Parlia-
ment is an absolute power, an elective dicta-
torship in legal theory. In actual practice, of
course, it has not been a dictatorship, but it
has approached in practice what it is in the-
orv. The Labour government ignored the
rules of the constitutional game."

Again Sir Richard Marsh, the Newspaper
Publishers’ Association chairman and for-
mer Labour minister, shrugs off such views.

“The majority of {front benchers [govern-
ment ministers] of both parties could be
interchangeable,” he told me. “Parliament
is constantly looking for things to have a
phony war about. This is a very stable and
conservative country, but its politics are in-
cestuous, and people attach too much im-
portance to the posturings in Parliament.”

named in the Domesday Book, the

census  ordered by Williom  the
Congueror, lies on the southern fringe of the
Cotsivolds, and some say it veally isn't in
that vegion at all. No matier, [t belongs theve
in looks and spivit. In the village's center, at
the old market cross, where wooel mevchanty
once hawked their fleeces and cloth, I reflect
upon the fact that Castle Combe was voted
the prettiest village in England. And thereby
hangs a tale.

“It happened several vears back, same
sort of poll that was run by the tourist peo-
ple," recalled Dr. P. J. King, the village
physician and former chairman of the parish
council. "After the result was announced,
we had a deluge of visitors, almost a siege.
Thousands of people clogged the roads, and
extra police had to be called in to direct
traffic.”

I hope Dr. King will forgive me if I say
that, to myeve, Castle Combe is not the pret-
tiest village in England, or even the prettiest
in the Cotswolds.® Bourton on the Water
and Lower Slaughter, both with streams
running through them; Broadway and
Painswick, Stanton and tiny Stanway, all
these and others seem prettier.

Even the names of Cotswold villages are
lovely and come liltingly to the tongue:
Chipping Campden and Stow on the Wold,
Upper Swell and Lower Swell, Yatton
Kevnell and Moretonin Marsh, the stones of
their cottages glowing in the sunlight as if
touched by Midas himself. The limestone
hills that hide these villages, like shelle
protecting pearls, average only 300 to
400 feet high and extend a mere sixty miles
from the north to the south. But in davs
before the motorcar they effectively con-
tained local people and walled out the mad-
ding crowd,

The sturdy veomanry are mostlyv gone
now, their cottages the homes or weekend
haunts of sales executives, airline pilots,

*fames Cerrutl described “The Cotswolds, *Notcest
Parrt o' England' " in the June 1974 GEOGRAPHIT.

G-*I.FTLE COMBE, an ancient place

Eyeball to eyeball, two calves show the pugnacity of Chillingham whites, Britain's
anly remaining pureblood wild cattle. Fighting determines the sole bull that sires
offspring; the herd kills calves touched by humans. A sanctuary near Scotland
protects these descendants of a strain reputedly bred for Druidic sacrifices.

Fwo Enplands
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Put out to pasture after service at sea, herring boats were halved and boarded

retired stockbrokers. In the Enghsh way of
life today, the Cotswolds are the shadow,
not the substance.

LDERLY, frail looking, the sworker al
the Ford assembly plant in Essex says
he has o maintenance job. Sadly, le

tells mie he used to drive for the company, bt
aheart attack cost him that job. “Inflation is
a killer.” the man savs. “Before my tliness [
made fifteen porunds more o week, I was able
to prt money away foravainy day. But we'te
been hit by amonsoon, and it'sall gone. 185 a

strugele for me to live, { cannever see myself

well off. Thank God 've got a wee house
of my own.”

Not manv working-class people own their
homes. Thirty percent of evervone Hiving in
Great Britain, including more than half the
Scots, live in council, or publicly owned,
housing. This can vary from massive tower
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blocks to tiny, boxy cottages, rebwit row
houses, or compact but attractive contem-
porary dwellings, Rents are cheap, and
there isn't enough public housing to meet
the demand.

Britain crowds 600 persons into every
square mile. ten times the density of the
United States. Four of every five people live
in towns; seven million reside in Greater
London. Many exist in severely cramped
and overcrowded quarters.

To relieve this congestion, particularly in
the London area, and to create places of new
hopes and new beginnings, the government
vears ago launched bold, imagimnative pra-
grams, Expanding towns, old places seek-
ing new blood and an end to stagnation,
undertook government programs to help re-
locate businesses and city workers. Large
new towns, ultramodern communities that
began as gleams in planners eyes, were

serifondn r;-l:".;.lj_’l'fII"IJ”r' October 1979



built, luring hundreds of thousands to new
yohs and new lives

ORIT'HUMBERLAND. Near Win-
shields Crag, high in the lonelv moors
st south of the Scottish bovder, 1
look down upon mounded stones writhing
across the biear countryside like a snake,
with coils slithering down ond up a sevies of
rageed bluffs az far as the eve can see. This
mazsive work is Hodrian's Wall; in the sec-
ond century the Komaw Emperor Hadrian
ordered it butlt from Novth Seq to Irich Sea
to seal England off from the warlike tribes of
coliand. At temes the wind vivtnally ping
me agmanst the rock on which [ lean, and a
skviark casting melody mway in carefree
abandon overhead is my only link with an-
other living creatiir
It's surprising how easilv one can find sol-
ituce in a land as small and crowded as

Fweo Englands

for second careers as fishermen’s sheds on Holy Island, also called Lindisfarne,

England. Nowhere is this more evident than
in Northumbria, a modern-day region that
includes four northern counties: Northum-
berland, Cleveland, Durham, and Tvne
and Wear: Even in Northumbria's mlline
larmiands yvou get a feeling of sweep and
openness guite unfike the scale of tidy Dev-
on and Surrey

Hadrian's Wall once extended more than
seventy miles across one of the narrowest
parts of Britain, from near Newcastle upon
Tvne in the east to bevond Carlizle in the
wesl. Parts of the wall still stand for great
stretches, The Romans originally specified
that the wall should be ten feet thick and
high enotugh so the top would be bevond the
reach of 4 man standing on another man’s
snoulders. As many as 5,500 cavalry and
13,000 infantry were stationed along that
outpost, and at a few places like Chesters
rort vou can still see remnants of barracks,



Friendly persuasion disguises sly citizen
traffic control in St. Ives (below). Placers
of such signs hope "polite” {5 misread as
“police" by toirists whose cars glut the
narrow streets of Cornigh villages. Far
away in a more isolated setting, Margaret

Mudd (facing page) and her husband
raise sheep on the Yorkshire Dales.

< B

e
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POLITE NUﬂ[
NUO PARKING
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stables, commandant's quarters, and bath-
houze facilities. For two and a half centuries
Romans patrolled their wall, most of it built
in the incredibly short time of =ix vears.

After the Romans went home, ancient
Northumbria became an Anglo->iaxon King-
dom, and it knew a golden age s a cradle of
Christianity. Today it's often called the Cas-
tie Kingdom, a region that can boast more
grim stone fortresses than perhaps any coms-
parable area in the world. 1 visited several,
but most enjoved Raby Castle, with its love-
v deer park and huge rooms containing ele-
gant but fading furniture, rugs, and wall
hangings. Lord Barnard, the 11th of his line
to live there, owns much of County Dur-
ham, and it takes all his rents just to keep his
castle going. Elizabeth Steele, the curator,
told me Raby Castle needed a fortune in re-
pairs. Inheriting a barony isn't what it
used to be.
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In Northumbria yvou can't go anywhere
without brushing up against ghosts. Raby
has the persistent shade of Lady Elizabeth
Barnard, who sits on the castle roof and
knits with red-hot needles. Serves her right
too. She and her hushand became so spiteful
toward their eldest son and heir that in 1714
they removed the castle roof, stripped the
place, and sold everything. Ewer since,
Lady Elizabeth has been known in the fam-
ilv as the “old hell cat.”

Even Lumlev Castle, now a hotel that
maost nights stages an Elizalwthan banquet,
myizst live with its own female ghost. My din-
ner companion told me a tale about a beauti-
ful woman known as Lady Lily. Because she
wouldn't give up her beretical beliefs,
monks at alocal abbey tortured Lady Lily to
death. Now she wanders the hotel's east
wing, where dogs and cats resolutely re-
fuse to tred.

For a respite from ghosts we dropped into
the pub of the Lord Crewe Arms in Blanch-
land, housed in & 12th-century priory. I
ventured into a side room, once part of the
crypt, and the proprietor followed and told
me about Dorothy Forster, whose father
owned the place many generations ago.
Dorothy occasionally materializes in the
side roomand asks visitors to take a message
to her brother in France, who was exiled af-
ter the Jacobite rebellionof 1715, Since I had
no time for a detour to the Continent, I re-
treated to the bar,

Yet another old ghost, one that must be
taken seriously, haunts Hadrian's Wall: the
spirit of separateness and division that still
sets England and Scotland apart nearly
2,000 vears after Romans built their barner
against Scottish "barbarans,”

OUGLAS HENDERSON, once a vep-
resentative af the Scottish National

Partv in Porliament, speaks gquielly
but vehemently during our luncheon, “Fora
long time Scots found emotional satisfaction
in the British Emprve. In support of the em-
pire, Scots scatteved all over the world, and
all Scots felt they were plaving a vole in some
larger purpose. But this is over now.” Mr,
Hendersan  pauses, his voice hardens.
“Power has been drained out af Scolland in
bath the public and private sectors. We have
a revival of confidence in ourselves, bul

National Geographic, Ocrober 1979






nceessions of govermments i London Hate
II'.IIr I.I|I.l| '-.:|-II|.|II. |I. frirfar Ill.I l.:;'l-lllll' |_'|I|I|I|l |I|I|I|

1 '
I!":'l""' ire

Devolution, the move for home rule, may

not he dead; perhaps it merely slumbers
Fhe Welsh nation .Is-r party, known as
Plaid Cvmmu. and the ! -._|||I ch National Par-
tv both supported devolution, bul enly asan
inteErim Ale toward even stronger seli-
rovernment

Scotland, more than Wales, has long had
A measure of home mate. 1ts law differs from
English law, requiring a separate court sys-
tem, and it has many administrative depart-
ments with no counterpart in England or
Walez. In Eneland there i= an old sayving.
“Evervthing is different it '

Douglas Henderson "*||'.II!-E= the difler-
enices, but he adds, “Itisa’tenough, because

Scotland doesn’t determine any of the

nalicies
ll r.|I Wiglev of Plaid Cymru, currently
|'|'L':“.|-|- of Parliament, joined our jun
cheon and expressed similar diszatisiaction
*There has not beenaco
velopment of Wales, ™ he said,
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when at ames in recent

vive finam
vears the economic viability of the Umted
Kingdom itself seemed in question. Wigiey
talked about the productivity of Welsh n-
dustrv, including coal mining, and Hender-

son had a sweeping solution for the Scots
money problems: North Sea oil, he claimed,
was beine sinhoned from beneath Scottish

heloneed to Scotland alone

]
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I}i.mnr S THE SCHISM represented
s devolulion is neither as deep nor as
FEnet 1]l as class I|I|'--'FI"'| g5, | hev re-
main a factor in the clash of idealoges.
‘Them andus?’ [I-“ s purelyan attitude of

mind todav,” a prominent E'." hshman told

me. He meant that economic advantage
once virtually assured for anyvone born into
the upper or middle class, had undergone a
leveling l- it the Englishman, like the Hin-

du of familiar doggerel, often “sticks to

£ sl [ POET first to last,” as 11} foreienel
tome familiar neland knows

At tdmes Britain's class differences can be
wrvly amusing. Union leader Len Murray,

Doctors send no bills to the maority of

criticlzing the quarlly 04 S0me Industria
muanagers. told me, “There is still the old thefr patfents. Nearly all medical costs
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Toasts begin when tesits end for Chcford
urtiversity students who toke to the streets for
traditional champagne (right)
Awarding of a first degree—comparable o
bachelors—hinges on oni two-part exam
T'radition at Christ's Hospital includes som-
her bluecoats (helow), Founded in the 16th cen-
fromm

celebrations

tury for needy bovs, the school moved
London to rurgl West Sussex in 15802,
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nepotism, the tenth possession of a foolish
face.” That same week a friend introduced
me to a rather pompous factory owner. He
said his emplovees had just gone back to
work after a strike, and he confided: I cant
stand the sight of their working-class faces.”

During the severe drought of 1976, Lon-
don newspapers ran big advertisements
asking people to conserve water. Labour pa-
pers featured an appeal by Len Murray, and
Conservative papers ran virtually the same
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appeal by Harold Watkinson, then presi-
dent of the Confederation of British Indus-
trv. In England even water conservation
becomes “them and us.”

ASTANGLIA. Al Bury 51, Edmunas [
stroll through a public garden, saftiy
aglow with flowers, impeccably

groomed, but unusual becanuse it encioses a
shrine for free men everywhere. Around me
in the gloaming the rutns of an ancrent abbey

National Geographic, October 1979
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who made the pledge,

remembered and honored after more than
FUER CENLUTTES

When I think of East Anglia, the word va
riety comes to mind, This
something for evervone.

Are vou a historv addict? Commune with
the past, as I did, at Bury 5i. Edmunds.
named for King Edmund, slain by invading
Dranes in the ninth century. Or stand on the
lonely shingle at Dunwich, a proud citv in

E i

feE1on ollers






medieval tmes but now less of 4 remnant
than the abbev church immaortalized by the
rebellious barons. The onslaught of the
North Sea filled in Dunwich's harbor, ahlit
etated its homes, and bore away its churches
and the bones of its dead.

Do yvou like the sporting life? Then go to
Newmarket, center of horse racing and
breeding, where 1.400 Thoroughbreds are
in training in & 2,500-acre complex includ-
ing barns, rings, and practice runs owned by
England's august Jockey Club. Here horses
have the right-of-way, just as elephants do
in East African parks. Traffic lights in New-
market even have chains that men on horse-
back can pull to stop cars.

Are vou a music lover? The annual Alde-
burgh Festival has long been one of

-

..-l"..""

Europe’s premier musical festivals, held in
an impressive new concert hall with the im
probable name of Snape Maltings. The
hall's barnlike exterior stands on the site of 3
previous concert hall in an old malting
house. In a very real sense it §5 2 monument
tothe late English composer Benjamin Brit-
Len, who resided in Aldebureh

Do vou revel in the color and flavor of a
fishing center? Go to Lowestoft. Some sev-
enty deep-sea trawlers more than eighty feet
in length, and innumerable smaller vessels,
call its stone quays home port. Working
the North Sea can be bitterly cold, exhaust-
ing, and dangerous. G. J. Y. Thorpe, a fish-
eries inspector, told me a study by a roval
commission had concluded that a crewman
onatrawler was seventeen times more likels

The scenery of the sea could upstage the show at the Minack Theatre, nestled
among the rocks near Porthcurno, Cornwall (Teft). The concrete stage and seating
were built almost singie-handedly by Rowena Cade over the past 47 years. Though 86
Miss Cade, employving her customary chair (abowve), still works on improvements.



WAVES OF WHITE GOLD surge below the sun
at Perranporth beach as a sand yacht glides
toward an angler on Droskyn Point. Bathers,
surfers. hang-glider pilots, and sky divers also
relish this playground on the north Cornwall
coast, where lofty cliffs overlook an unbroken
swath of sand three miles long and up to a
half mile wide.







o be killed than a man in anv other job
“The men are so often tired,” Thorpe ex-
plained. “You're out there 10 or 12 days at a
time, and when vou haul fish in, everybody
must come up from belowdecks and help.
The most sleep you get at one time is a couple
of hours, and vou're on a heaving platiorm
in some of the worst weather in the world
Are vou a bird-watcher? East Anglia has
sanctuaries, places such as marshy

scnres of

Minsmere near Westleton, where a hundrea

When your meal stares back, it’s Tom
Bawcock’s Eve in Mousshole. Every De-
cember 23 the Ship Inn bakes starmy-gaz)
pie, named for the fish heads looking sky-
ward. The dish honors the Cornish fis rr..'r-
man who, legend says, broved storms 1o
village. In Clovelly, a
porter hauls luggage up the stoir-stepped
main street v (right).

sIVe [Ne SIAMNE

avotded by gl
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for the nuest rises from the meados

species breed, including such English rar-
ities as the avocet and bittern

[s boating vour passion? Visit the Norlolk
Broads. a series of small, river-connected
lakes, formed from pits where men for cen
turies dug peat. I found the largest, Hickling
Broad, so heavily used that enging exnausts
and turbidity stirred up by propellers had
contributed to the killing of fish and some
plants, But such is nature’s resilience that
reeds still grew in profusion, and bird-
watchers could glimpse snipe and redshank,
marsh harrier and shy little bearded tt.

Despite recent growth, East Anglia re-
mains the most thinly populated region of
England. No hig cities confine 1ts people or
besmirch its skies, though not far to the
southwest the vast conurbation of Londoen,
adifferent and crowded world, sprawls over
into Essex.

For a quarter of a century I have been in
love with London, and over the vears I have
seen it draw more and more visitors., They
come to see timeless London, the London of
Buckingham Palace and Westminster Ab-
bev, of the Guildhall and Tower of London
and British Museum, street markets and
parks, and the smart shops of Oxford and
Riegent Streets

Thev

know the other London, the
London of confrontation and division. Le-
¢pite mv love of the city, there are times
when its crowds, its often bitter political and
economic differences make me seek a briefl
respite, and then 1 es ape to the different,
though nearbv, world of Surrev or Berkshire
or Hampshire—the other England

0 Mot

[IRAL HAMPSHIRE. We have dined
wisely and well at the White Horse in
Droxford, end now we walk in silver,

and @ i

sraan shines. Silverbarn and stfveriane. sl

wer air and silver sky: @ monochromalic bl
rich world awash in sterling, ang guile mag-
ic. Surely onsuch anight we may hope Lo sée

the Wihkite Horse

YLy,

poman in e
But no wraith sfips
Perfiaps we dined

eftost, the
gray crinoline
through the
[O0 TESEN
How lovely and evocative the old, un-
changing England, the other England, sohd
and timeless, an ancient rock in the quick
zand of the present i
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Great
% Divide

By MIKE EDWARDS

Photographs by

NICHOLAS DEVORE 111

IVIDE (verbyy TO SEPARATE
SCAlnNg mountains and o IEASINE
deserts, the Continental Divide
gives a destiny to each raindrop,

cach snowtlake. Forsome, the Gulf of Mexi-

co; tor some, Lthe CGull of California and the
Pacific; for a few, Hudson Bav. And for a
very tew, captured in Wvoming's (zreat Di-
vide Basin, nowhere at all.,

But in March in the southwestern section
of Yellowstone National Park, bevond Old
Faithiul, bi VO 1 roads. the snow seems des.
tined only to cloak a wilderness. Tt is
||.|'-.'. :|l.'.'[.' ":-|'-.. feLs [-II il !I- =-|-: L% .'i_h'!'-_-.
lHttie orange markers have been nailed to
trees by a ranger standing on horsebhack. |
see them now at eve level. Great halls of
snow in those trees make grotesque shapes
Hunchbacks, gnomes, elves, creatures of a
white nightmare

Five of us have ascended to the divide at
5,000 Teet, then descended, only to cross it
twice more the next dav. In this part of Yel-
Inwstone, the continent's backbone needs g

Riding the crest of heroic landscapes, the
Continental Divide parts woetersheds on a huge
sl Centi FPLece OF OUTr newest and [(TEFEST
naticnal scenic trail, the divide here courses

south on the brow of Montona's Chinese Wall
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chiropractor. I am here to trace the new
Continental Divide National Scenic Trail,
which wanders New Mexico, Colorado,
Wyoming, ldaho, and Montana. Adding
this 3, 102-mile route to the national trail svs-
tem in 1978, Congress created a senior part-
ner among pathways—700

miles longer
than the Pacific Crest Trail,* 1,100 langer
than the Appalachian. Yellowstone is ane of
three national parks the route crosses, along
with 25 national forests, on its serpentine
journey between the Mexican and Canadian
borders (map, pages 4972-3)

We have come up by way of the Firehole,
that well-named river that drains Yellow-
stone gevser lields. The Firehole joins the
(zibbon to form the Madison, tributary of
the Missouri, which feeds the Mississippi
Firehole snowmelt is thus destined for the
Gulf of Mexico. Going southwest, we follow
the Bechler, which unites with the Falls,
wihich joins the Snake, which sends its wa-
ters to the Pacific via the Columbia. Divide
To separate.

I climb mountains eagerly, but on skis [
flounder., “Why did we ever come out here.,
anyway?" | moaned to Jim Sitton on our sec
ond day. Uur packs topped sixty pounds
Fresh snow clotted Jim's mustache and my
beard. Une of Jim's boots had split open

Not because of a shortage of wallpaper in
Bozeman, Montana, is Jim's living room pa
pered with topographic maps—Tfor him, a
wish book on walls, *This is the best time Lo
sge this country,” he answered quietly
“When nobody else 15 around. ™

* Lhe puthor wrote “Mexioo to Canada on the Pacifis
Crest Trail, " for the June 1971 GEOGRAPIN

Flat beginning for a trail of vaulting
mountainscapes, the U7, §. Customs
station of Antelope Wells, New Mexico
(top), faces another unhwrried day as
Inspector Ruby Madero-Font opens the
border gate to Mexico. (n a typical day
she may inspect one vehicle.

In the small ranching hamiet of Datil,
200 miles north, Walter Burkhead
(left, with son Wesley) remembers when
sawmills were a thriving loeal business
“They just left us with the stumps.” he
says, adding, "it takes a hundred vears

Lo grow' 4 decent tree 1n these parts
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“In three winter trips back here I've never
cpen another human track.” declared Bob
Schaap, our expedition leader, “What more
reason do vou need to be heres”

Other tracks, ves: covote, elk, moose. Bob
paused beside a set that ended in aspot of red
on the snow. “Snowshoe rabbit,” he said.
“Aneagle gotit.”

A Bechler tributary, bathtub hot, created
a stnp of summer between high white
banks. Water plants thrived and insects
floated the surface. We skinoy-dipped in our
own Jacuzzl, a steamy rapid,

“Only people who come in winter can en-
joy this,” Bob said. "When the snow melts,
this water is almost too cold to swim in.”

“Yeah . . . ." muzed Bob Lindstrom, an-
other member of our party. “Something 1
noticed—no beer cans here.”

The Continental Divide is in fact a hemi-
spheric divide, splitting watersheds from
Alaska's Brooks Range through the Andes
to the Strait of Magellan.

To make a route between Mexico and
Canada, recréation specialists stitched to-
gether paths in national puarks and forests.
Thus the trail was two-thirds complete at
birth. The planners usually borrowed roads
where no path exists, though in places a
hiker must trek cross-country. The segment
joining New Mexico and Colorado follows
an old railroad bed.

The national scenic trail coincides with
the divide for about a fifth of the way. Else-
wheére it meanders within a few miles, cross-
ing from watershed to watershed 475 times.
A few hardy zouls already have gone the
3,102 miles. The trip requires six months or
more, and almost certainly means slogging
through deep snowdrifts somewhere in the
high country,

Most, like me, will challenge short seg-
ments of the trail. Tlogged 375 miles, south
to north, by boot, horse, and unfamiliar ski.
Mearly all of the trail is off limits to motor
vehicles (including snowmaobiles and bikes),
hut roads make many parts accessible for a
walk of a day or two.,

This trail divides not only watershed
but also opinion—about what land's good
for. Forces within the earth squirted a rich
stew into cracks and cavities near the di-
vide, spawning mine camps: Silver City,
Durango, Leadville, South Pass City,
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Butte—all old boomers. Grants, Gallup,
Jeffrev City: new boomers.

Water captured by the divide made
streams; beavers dammed them. Men came
for the beavers. Other men came to build
greater dams; more came to harvest the tall
timber, And now in some of the most glori-
ous places there are simply too many of us,
shattering solitude as we seek its spell,

Yet the divide country is still virginal in
some places, gorgeous in many others. Even
its tale of human quest is seldom dull! And
often it s =omething more: abiding, 1 re-
memberthe Biblical answer of nn old man in
Wyoming when I asked why he'd left a city
to dwell beneath the great Wind River
Range: “Lwill lift up mine eves untothe hills,
from whence cometh my help.™

Desert Walk Draws Curious Stares

A big bird is watching me. A= I awaken
from a fitful napin the sparse shade of a mes-
guite, I see it atop a yucca: a Harris' hawk—
dark bodyv, & patch of white on the tail,
wings nearly four feet across.

[ have walked since sunup. Stung by a hot
May wind, dusted by passing pickups, lug-
ging agallon of water, I bave logged 17 miles
across the desert of New Mexico's boot-
heel—the meanest hmking I've ever done.

“Around here, anvone walking is sus-
pect,” a rancher has told me, and 1 know he
doesn't mean just illegal border crossers.
Anvone hiking in this sun has to be suspi-
cious. Eventhe hawk knows a body without
a vehicle is-alien.

A few miles west the Continental Divide
rides the Animas range toward Mexico. 1
wish I were in the share of the pines and ju-
nipers on those peaks, but there isno trail,

It was the road or nothing. 50 at sunup 1
touched the border fence and started north
from Antelope Wells, the lonehest border
station manned by U, 5. Customs: one con-
crete building and two mobile homes on our
sicle (pages 484-3), even less on Mexico's,

Dry and bittér, the desert nevertheless
amazes with its abundance of life. Ar 6:30
a.m., with the sun a soft red ball, pronghorn
hour begins. By 7:30 jackrabbit hour is in
full bounce. At 8:30 doves are flying and
quail walking. (inat and fly hour buzzes at
11:30. In the afternoon, under my mesquite,
I return the stare of the curious bird and

National Geographic, Octaber 1979



make a note to myself: 5 p.m.—hawk hour,

Two days later and fifty miles north of
Mexico, I stopped in Hachita, town of
tumbleweed and tumbledown, and got a
drink from Virginia Been. A slender woman
of 42 years, Virginia pumps gas, séerves beer,
and hustles the occasional troublemaker out
of the Desert Den Bar. “Tt beats pickin® cot-
ton,"” Virginia said.

Around 1918 as many as 50,000 cattle
were shipped each vear from Hachita, Vir-
ginia thinks a thousand people once lived in
the town. Today, eighty. The rare newcom-
er 15 probably an employee of the Phelps
Dodge copper smelter, twenty milés away.

Until recently copper prices were low,
and only the efficiency of giant earth-
moving machines enabled Kennecott Cop-
per to continue pumping payvchecks into Sil-
ver City, hub of this region, sixty miles up
the divide. But watch out. “In a few vears
we're going to have a copper shortage that
will rival anything you see in the energy pic-
ture,” a Kennecott official said.

No doubt such optimistic predictions #n-
couraged Exxon Minerals Co., U.S.A.. to
prospect in the pine-and-oak forests near
divide-straddling Pinos Altos.

“It’s a very good prospect,” saild genlogist
Frederick P, “Rick” Schwarz, Jr. “But we
don’t know how good, or how much it would
cost to mine o ton of ore.”

FProudly Rick showed me spots where
drilling crews had eéxplored and reseeded.
Now each plot was a smail rectangle of
grass. “We tried not to leave anv scars,” he
sid. The pits, tunnels, and heaps of tailings
here date from the 1850's, when a few men
found gold but hundreds more found only
disappointment.

Rick and I walked to a shallow pit.
“Zine," he said, picking up a shiny lump.
“Maybe alittle silver withit. " His geologist's
eve cruised the hole. *Mayvbe the man
worked a vear to dig this—a wasted vear.”
He tossed the lump into the pit. "But if
vou're prospecting, vou've got to believe in
that pot of gold. 1t's still rrue today. ”

Barbed Wire Spurs Quick Dismount

A day of misadventure. My companions,
Bob Williamson, supervisor of the Gila Na-
tional Forest, and two district rangers, Mike
Howard and Ron Bradsby, cannot find the

Along the Great Divide

trail, using their own maps in their own for-
est. Pack mules crash their loads against
trees, Harness snaps.

Az we bushwhack, my horse, Comanche,
catches a strand of barbed wire between a
rear hoof and shoe and goes wild with panic.
*Mike, met offif you can!™ Ron vells. Tarzan
never swung prettier than I onto the nearest
aspen tree.

It's easy to lose your way in the 182,000-
acre Black Range Primitive Area. on the
eastern edge of the vast Gila Forest. A forty-
mile-long trail follows the divide here, but
access traile and signs are scarce. In four
days we have met only two hikers.

From the North Star Road, northeast of
silver City, we climbed through pondero-
zas, aspens; and Douglas firs. Bob William-
son, whose sandy hair is phasing into gray,
seemed determined to squeeze every drop of
pleasure out of this rare escape from admin-
istrative responsibilities. “This wouldn't be
nearly a5 much fun i everything went
right,” he declared the dav we were lost.

We camped on a grassy slope at almost
10,000 feet. Panniers vielded steaks, pota-
toes, salad makings, iron skillet, and Dutch
ovens., Preparing his sourdough biscuits,
Bob declared with satisfaction, “This expe-
rience will last me a long time, ™

With my sleeping bag under the stars, my
window on the universe was a rectangle of
sky fringed by newly leafed aspens and a big
Doug fir.

The next night we were under pondero-
sas. | awoke in the dawn mists to hear, close
by, the gobble of a wild turkey, “The lordly
gobbler—there is no finer game anywhere,"”
Aldo Leopold once declared.

Leopold pioneered wilderness preserva-
tion before fathering the profession of wild-
life management. Tn 1924 he prevailed on
the Forest Service to set aside 750,000 acres
of the Gila Forest as a region without human
permanence. West of the Black Range this
arca remains roadless, fullv protected now
by the Wilderness Act of 1964,

Conservationists have long hoped that
the Black Range Primitive Area could be-
come an official wilderness too, named for
Leapold, whodied in 1948, But thev and the
Forest Service disagree on the acreage to be
protected, and mining interests object.

Uranium mines ¢luster in the vicinity of
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the divide where it courses between Gallup
and Grants, big towns prospering off the
bonanza. Approximately half the known
U. S. deposits occur in this region. That 12
not the end L-j'.,:-;“;:rl_-‘_-..- I‘}I'll:'l:‘rlTi.:lJ in northwest-
ern New Mexico

In the thirstyv San Juan River Basin,
among rimrocked mesas and scoured: ar-
rovas, | met Arthur Sandoval, tending
sheep. Seldom have I known anyone more at
neace than Arthur, a tall man of 40 vears,
shaded by the Navajo's wide-brimmed
black hat. Tiring of graduate studies at the
University of New Mexico, Arthur had re
turned “tocivilization—our civilization, be-
ing out with nature.’

This was Sunday, On Monday Arthur
would travel to the Indian school at Pueblo
Pintado, where he teaches. ¥ But back here,”
he emphasized, “I'm home.”

A few miles away a coal strip mine may
:oon heave up miles of land. Miners, con-
struction crews, railroad lines: The impact
will be enormous on this remote region. “1
know there'll be strangers coming,” Arthur
said, “but ] figure they'll stay on their side of
the fence and we'll stay on ours. ™

| looked up Frank Willetto, who repre-
sents the Puehlo Pintado area on the Navajo
tribal council. A Marine in World ‘VWar 11,
Frank was one of the fabled “code talkers”
who radioed orders in Navajo to confound
apanese eavesdroppers

The strip mine? “I know there's going to
be change.” Frank told me. " Money 15 going
to be here. Johs. Violence, crime. All that
comes with development.™

Because the coal is largely owned by the
Santa Fe Railway, Navajos will reap few
rovalties. That doesn'l bother Frank. “No
one can repay the Indian for what the white
man has done to him. But if mining brings a
hospital and new roads or helps us educate
our people, that will be good.”

Conguenng the IDivide

The last six hundred feet of elevation: a
terror for lungs and legs. Breathe; pull up a
step; breathe, The heights surrender grudg-
ingly in the Weminuche Wilderness of the
San Juan National Forest in southwestern
Colorado.

But each gain unfurls a new vista. A bog-
ov meadow, lush with white-and-gold
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To toe the line exactly would prove impossible, but the proposed Continentui
Divide Trail conforms with the natural divide as closely as is reasonable, crossing

it 475 times. Using existing trails, the route was 62 percent complete when

marsh marigolds. Two lakes, blue panes on
a greensward. Mountains and more moun-
tains: the Grenadiers, the Needles, other
snow-mantled runges, piled against the sky,

At last, a whaleback of green at 12,700
feet, flecked with stunted vellow cinguetolls
and alpine sunflowers. The divide.

There were six of us—including my wife,
Lvn, and our son, Mick—who left Durango
an the narrow-gauge Silverton train of the
Denver & Rio Grande Western Railroad.
The doughty steam locomotive chuffed
uphill at 13 milezan hour, locked into & sinu-
ous dance with the boiling Animas River.

We dropped off at a meadow called Elk
Park. then entered the Weminuche and
hiked up a few miles to ashelfof land shining
with beaver ponds,

Sunset burnished Electric Peak as Mick,
our provisioner, laid out the spices he'd
brought to enliven our dried foods: coran-
der, cumin, oregano, basil, and more. Oh,
we would be seasoned travelers! But salt:
Where was the salt? No matter; with enough
curry in the lentils. . . .

Thunder rattled among the peaks the next
day as we continued upward. In the late
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afternoon rain chilled our spirits. We came
to a ane-room relic of a miner's shack and
crowded inside. Graffiti recorded earlier
vizitors: David, Julie, Jim, Paul, Barb, doz-
ens of others.

Near dark, a knock at the door surprised
us. “Hi," said a young man. "ot room for
seven more?” The sodden teenagers laden
with gear glanced into the crowded room
and moved off to sleep under plastic sheets.

Picking Up Trash in Paradise

Topping the divide next day, we cut south
on a path already named Continental Divide
Trail, then left it, edging along a mountain-
side of talus. We descended to n trail splayed
and eroded by hooves and boots

The Weminuche is a huge wilderness—
401,600 acres—but the part we chose, the
part of greatest elevation and grandeur,
pays dearly for being beautiful. Rangers are
planning to limit traffic in the most heavily
used areas,

Who left those sneakers . , . that towel
carricd off from a Holiday Inn? The best
that can be said of such thoughtlessness is
that it gave Ellen Klaver a summer job with

National Geographic, Ocrober 1979



Massive conduit to the eastern

plain, the Colorado-Big Thompson Calarado 15 the most popuiar
Project diverts Pacific-bound skiing state alony the divide,
willer easfward under the divide. with 32 resorts. The U.S. Forest Service
= rrist still mark out new
vy ﬁ traifs afong 90 percent of
New Merxico's proposed roote:

Congress gave the go-ahead for development in 1978, Even after remamning rights-
of-way are acquired, lightly traveled roads and old railway beds will fill in gaps.
The U, 5. Forest Service hopes to have the route marked and maps published by 1981,

the Forest Service. “I'don’t mind picking up
trash,” she said, "because this is a place 1
care about.”

I met Ellen on a trail that climbs along
Johnson Creek, under the spikes of the Nee-
dle range. Things one doesn't expect in an
official wilderness happened along that
trail. A helicopter landed at the base of near-
by Florida Mountain and collected two
men. That night motors rumbled and lights
shone on the mountain,

The next day 1 hiked to the other side of
Florida Mountain and looked down on a
camp of sheet-metal buildings, the summer
home of drillers and geologists. Public Ser-
vice Company of Oklahoma has been pros-
pecting for uranium since 1975 on old gold
and silver claims within the Weminuche.

“This area never should have been desig-
nated as wilderness,” a geologist said. "It
was known there were minerals here."” And
not only uranium; melybdenum also has at-
tracted prospectors. Under the Wilderness
Act, prospecting is legal until the end of
1983, and mining could begin after that,

The helicopter mayv be noisy, but it
doesn't pound trails as mule trains would

Alang the Grear Divide

—and it flies oot garbage. Your modern
mine camp—portable buildings, a belicop-
ter, toilets that biodegrade, The West has
seen worse. But on the whole, the Wemin-
uche is beleaguered: too beautiful, too rich.

Composer Captures Rockies™ Spirit

It had been a fine summer, said the young
man with flaxen hair. “T've written six
songs, I think they're some of my best.”

There's no method in the way he creates.
“I getathought ora phrase, like'leavingona
jet plane’ or ‘poems, prayvers, and promises,’
and build around it. " He thinks of himself as
merely a vehicle for music: “the guy who was
sitting there when a song came floating by
and needed somebody to write it down, "

John Denver sat on a Victorian sofa in his
small office in Aspen, wearing jeans and
sandals. Winter skiers were gone, but be-
neath the window joggers floated past in
mindless rhythm. A few miles cut of town
cyclists strained legs and lungs to reach In-
dependence Pass, where the divide touches
12,005 feet. In Aspen the cult of the body is
strong. And the cult of the mind too, Mighty
thoughts on oil and the economy spring from
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the Aspen Institute for Humanistic Studies.
Bach and Beethoven fill the Aspen Music
estival tent.”

Aspen’s fundamental appedl. however,
remains that which inspired John Denver's
“Rocky Mountain High™: the conifers soar-
ing like shaggy arrows, the sparkling air, the
golden glorvy of autumn, the snow’s gleam

Aspen in 1945 was a stagnant ex-suver-
mining town. As it developed, 1t became
“in"—the premier resort of the Rockies. Ski
instructors became millionaires in real es-
tate. Only 1,200 acres, the town burgeons
today with 6,000 residents—plus visitors by
the thousands. Luxury homes sprinkle the
slopes of nearby Red Mountain, and dish-
washers commute thirty miles from Carbon-
dale, Some older Aspenites complain that
the town has attracted too many idle rich,

Shedding long johns and inhibitions, cross-country skiers in Yellowstone National

that the real people are being squeezed oul.

Mayor Stacy Standley, who camein 1965
campaigned on a platform of taming the
“growth gorilla."” City and county have now
fashioned a growth plan that himits con-
striuction and gives preference to buliders of
homes with resale restrictions; the intent 15
to hold prices down. The planis, Stacy said,
“our last hope.” Aspen’'s real trouble is that
too many people elsewhere look out thewr
windows and see concrete instead of what
John Denver sees.

Between Aspen and Leadville the divide
jogs in a semicircle, embracing 14,000-foot
skvscrapers like Mount Elbert and Mount
Massive, second and third highest peaks In

*Aspen’s town, mountsins. and way of life were
explored by Jill Durrance and Dick Durrance I in the
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the lower forty-eight, ranked behind Cali-
fornia’s Whitney

| didn't see anvone in jogging shorts in
Leadville, Its mining-camp roots still reach
for are, The view from many a home is of a
slag heap where a smelter stood

Gold, tungsten, lead, manganese, zinc,
tin: This high-rise region has proved rich in-
deed. But it was silver that creuted instant
milionaires in the 19th centurv and en-
dowed Leadville with 118 saloons, a lush
tenderloin, and a population representing
maost of Europe

There were the Sixth Street Irish and the
Chicken Hill Swedes. There was a Finn
Town, a Jacktown of Cornishmen. Charles
Fitzsimmons, going strong at 35, remem-
bers Austrians and Italians arriving in the
carly 1900’s, consigned, as it were, toa labor

Park rejuvenate weary muscles in a creek warmed by waters from a hot spring.

importer. “They got off the train wearing
tegs that said ‘Frank Zaitz_ Leadville, Colo-
rade.’ They were shipped like packages."

Edward “Ned"” Blair, serious student of
hils native town, took me for a ride. Califor-
nia Gulch looked as if it had been turned
inside out. Ned pointed out the A Y. and
Minnie, mines that founded the Guggen-
heim fortune. The Accident, the Matchless,
the Mayer, the Clear Grit: Ned reeled off the
bonanzas. J. J. Brown prospered from the
Little Jonny; his wife was the Unsinkable
Maolly—though she really was called Marga-
ret or Maggie, said Ned.

The Leadville area has vielded ore worth
more than two and a half billion dollars. The
greatest part of that has come from Climax,
under the divide's brow. This mine, and
another divide-side mine at Henderson,
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produce half the free worlds supply of
maolvbdenum, a steel hardener,

The Climax Molyvbdenum Company’s
tailing dumps, smothering subalpine val-
leve, dismayv some conservationists. To the
company's credit, seven million dollars is
being spent to reclaim a valley near the Hen-
derson mine. A company ecologst, Dr,
Larry F. Brown, devised an ersatz topsoil of
crushed rock, wood chips, and sewage
sludge, It grows grass and conifers,

Climax tailings will be evesores for
decades; the mine holds ore enough for
thirty-five vears, I expect this is fine with
Leadville, which has no wizh to wither.

Searching for a Not-so-mighty River

From far off comes the vip of a coyote,
making the dawn seem colder. Pink light
glows on the peaks of the Never Summer
Mountains to the west, but morning has not
reached down to our tent in La Poudre Pass,

I shake the water bottle. Tce. We'd like a
campfire, but Rocky Mountain National
Park forbids open fires in much of its back-
country. I pump up my backpack stove and
fumble for coffec. Atlast, sunlight descends
to our camp, bringing a cheeky jay demand-
ing a share of our breakfast.

The day before, Lyn and I had hiked
north to La Poudre Pass, following a crystal
stream. Presently the trail took higher
ground, offering vistas of plunging water.

Determined to see the source, I slogged
into a marsh in the pass. Waist-high grass
hid the watercourse, but at last I got on it
Here an its North Fork the great Colorado
River is puny ensugh to hop across.

The Colorado would be a good deal
mightier were it not for the Grand Ditch.
Shuttling a sizable stream from the western
slope of the divide to the eastern, this canal
transits La Poudre Pass.

Two-thirds of Colorado lies east of the di-
vide: two-thirde of the water is west,
dumped by Pacific storms, Some 24 diver-
sions tinker with the imbalance. Other-side
water goes to cities like Denver and Pueblo.

By far the biggest project, the Colorado-
Big Thompson, carries Colorado River wa-
ter under Rocky Mountain Park in 4 tunnel
13.1 miles long. Conceived in the Depres-
sion to aid drought-stricken farmers, the
“Big T" also produces electricity at five
power plants outside the park. Growing
cities as well as smelters welcome the ener-
gv. That apostle of irrigation, John Wesley
Powell, prophesied to Montanans a century
apo that their future would be measured in
acre-feet. Looking at the whole West today,
he might add: And in kilowatt-hours.

In southern Wyoming the divide plunges
out of timber and sparkling streams into
sage and dry gulches. And then the divide
divides. Two ridges enclose the Great Di-
vide Basin, 85 miles across.

The Continental Divide Trail would fol-
low roads along the basin's eastern and
northern rims, through country thatis lnrge-
Iy empty. But not gquite. There is Jefirey
City, instant bhoomtown of 3,500 people
lured by vet another uranium strike.

“If a miner can'tearn 325,000 a vear here,
he's not tryving,” banker Keith Bourn said.

When the price of uranium shot from $8 a
pound in the early 1970's to $40 and more,
mobile homes, prefab apartments, and even
tents bloomed in Jeffrey City like desert
flowers after a rain. Nearby mines produce
four million tons of ore a year.

Harry Estes, oiler of heavy equipment,
isn't in the $350,000 bracket, but $9.96 an
hour, plus other benefits, is pretty good toa
man from a Missouri poverty pocket. Har-
rv's Ozark drawl is as long as his drooping
mustache. “When we come out here, all we
had was a 68 Ford van that looked like
somethin’ out of a junkyard, three kids, and
one twentv-dollar bill. Now we got a trailer
house and i *74 Chevy Blazer—and 1 still got
the twenty."

To the west, near where the two divides
reunite, [ came to South Pass City and At-
lantic City. Surely, a century ago, men in
these gold-mining towns were as happy as
Harry, In 1868  (Continued on page 502)

Snowbirds; Hundreds of thousands of skiers each winter descend on Colorado,
where the nation’s greatest concentration of shi resorts flanks the Continental Divide.
At Steamboat Springs (right) a downfall of “champagne”—the light dry powder

for which the area is noted—heightens the mood at one of the resort’s 18 lifts.
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Life-style pioneer, Jim Auster
(left, with voungest daughter
."'.'I-'I-_'_I fas b "l"l'll.'.!l‘l.I his r'.zr.".'.'_*'
with a most unlikely, though
comfortable, home near Aspen,
Colorado: a three-story tepee, The
conservation-minded architect
put his principles to work on the

| 400-sguare-foot tepee (above],
which cost him only $300 in




muaterials and msi{ation. !
bousts wooden floors, solor-heated
weter, and a smuall generalor fo
Jim-to power his tools.
Professional dancer and mother

of four, wife Leah (top, right)
eritertains in Aspen. In an

agutdoor shed five-yvear-old
aerafing (right) feeds a id from
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(Contintied from page 496) south Pass
City boasted five hotels and (to cite the usual
mine-camp measurement) 13 saloons, Al-
lantic City had 2,000 people. Today South
Pazs Citv is dead, save for a smattering of
tourists looking at its restored buildings;
Atlantic City is a one-zaloon town of 30
souls. Object lessons for Jeffrey City?

Just one of Atlantic City's citizens contin-
ues to mine gold. I met 78-vear-old “Shorty™
Haddenham—real name, David—al the
mouth of the St. Louis. “If I'd known you
were coming, I'd have ¢leaned up,” Shorty
said in his Bogart voice. 1 think the natural
Shorty—grizzled, begrimed, rolling his own
smokes—is the better sight. “Mining's in my
blood,” he said. 1 believed him.

Shorty savs he bought the St. Louis in the
1940°s because, having lived through the
Depression, he wanted security. At the cur-
rent price of gold, I imagine he's a lot more
secure than most of us.

I went back to Jeffrey City, crossed the
Green Mountains—maore brown than greeén
in summer—and drove into the basin, also
called the Red Desert.

The divide's ridges limn the horizon at
7,500 feet or more. The floor is wrinkled,
sunbaked, stubbled like an old cowpoke's
visage. Such moisture as falls—a few inches
a year—largely vanishes into gulches.

“If vou give out of water, there’s plenty
of beer,” someone had told me—meaning
soaner or later vou would run across one of
the basin's oil and gas fields, or meet a
prospector.

Ina four-wheel-drive van I followed some
of the tracks that radiate, interséct, and
peter out. Since this is mostly public land,
people drive where they please. I noted nu-
merous claim stakes. There is uranium in
the basin, as well as other minerals,

Antelope bounded across the scrub, rais-
ing whiffs of dust. T parked in the lee of a
ridge and watched the basin rim dissolve
into the deep blackness of night. When stars
appeared, the basin seemed not around me
but above, a glittering bowl] of sky. 1 almost

forgot—but not quite—aboul prospectors’
stakes and tracks, and my own van’s tres-
passing on a fragile environment.

The next day 1 followed a pickup out of
the basin and turned north to South Pass,
not far from the old town with that name.
There are tracks there too, but older ones:
More than a quarter of a million people—
trappers, California fortune seekers, home-
steaders, Mormons bound for Utah—trav-
eled the Oregon Trail to this gentle crossing
of the Continental Divide.

Tortuous Trail to Glimpse a Glacier

South of Dubois and west of the Wind
River's red-streaked gorge. .. beyond
road's end on Torrey Creek...up to a
meadow purpled by gentians, There, at
11,000 feet, the grand view opens: a sharp,
bright glint, like enamel, on distant peaks.

Gannett, Dinwoody, Fremont, Mam-
moth, Grasshopper, and 58 more: Wyo-
ming's Wind River Range boasts more
glaciers than anv strétch of the U. 8. Rock-
tes, In all, 18 square miles of ice are clasped
to its stony bosom.

Part of the nation’s first forest reserve,
created in 1891, the Winds are parceled to-
day among three national forests, with most
of the high country protected as wilderness.
In mymind, itequals in grandeur any region
along the divide.

But I had to work for that first clear
glimpse, scrambling up the rubble of a land-
slide, switchbacking up Arrow Mountain,
burning mv lungs to gain 3,500 feet of eleva-
tion. I had started from road’s end without
water—a foolish thing, for this part of the
trail was dry.

Even from that gentian-carpeted mead-
ow, the promise of the glaciers was not easily
delivered. Sixteen trail miles still separated
me from the peaks.

At least there was no shortage of water
bevond. The trall was bathed and bogged.
August sun torching February snow sent
gushers down the fnountains, bound for
crops on the (Coniinued on page 510)

First gas-filled balloon to cross the Continental Divide, Columbing LI breezes over
Colorado's Sawateh Range in July 1978, A month later, one of the pilots, Moxie L.
Anderson, would take part in a much more historic flight: the first ballpon crossing
of the Atlantic {n Double Eagle T1 (NATIONAL GEOGRAPHIC, December 1978).

Nationul Géographic, October 1979









Hiker's view of the divide...

Lush alpine meadows, foot-
blistering glocial moraines,
deserts, grasslonds, qand
forests; A rich mosmic of
terrgins abuts the
Continertal Exvide. To
complete the new trail, the
govermment st sl
acgqidre gome 600 miles of
right-of-way across
nonfederal land. But hikers
find no lack of opportanity to
explore this greatest swath
of wiiderness tn the lower
forty-vight states,
particularly along 600 miles
of divide trail in natiomnagl
paries and wilderness areas

in Montana's Bob
Marshall Wildermess, where
puffball mushrooms (left)
grow in the shade of
thousand-foot cliffs, 100
mitles of divide trail [ead
towidrd dnother 100 miiles i
Crigcrer National Park

Along the 40 miles of the
tradl in Colorado’s Rocky
Mountain Nariohal Park,
colmbine and [ndidan
paintbrish grace the way
(right). Look, but don't pick
these wild flowers. [f some
Caloradans had their way,
thie $25 fine paid by
viglators would be followed
oy pubiic dynchings.

Eighty-five miles
southwest of the parl, ski
trails score the high slopes
near Aspen foverleaf): a
setting of splendid isolation
for the Auster family tepeg,
seen i the foreground.
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For some antmals the remots
backeountry of the notion's watershed
represents ong of thetr last refuges n
the lower forly-cight states. In
NMontana’'s Lew'ts and Clark
ovattonal Forest, a young grizzly bear
(left) 15 one of fewer than a thousand
sratiered i.:l:l."l_J.: |lII!l.' I_I:" |.-|I'.' i1 .III_I..:III'
qMontgna, and Wiyoming, Une of
Lriacier National Park’s first cilizens,
a mountoos goal (abowe) feeds on
glancier [Lles (na high mountain
PasfLre

{ ireatened ondly with easy {iving
gropnd sguirrels in Rocky Mountain
Notional! Parle, [ithe this one with iis
cheehs fill of tourist pearniics

(right), are veterogn panhandlers
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A split in the continent’s spine cradles Wyoming's Great Divide Basin, 2,250,000

Condinued from page

thirsty plains
of eastern Montana

steep walls, |
shucked wet boots and dozed. In late after-
noon 1 felt ready for the last couple of miles
Up again, BCross l then a

sloping meadow aflame with Indian paint-

Enterine a4 horseshoe of

broken granite,
birush, then slabs of smooth rock polished by
freignted ice

Al around mu
a purgle from a snowfield, a splach from
Dinwoody Creek. Finally, the source: ice
labbed against the ridgebone of the Winds,
cirque topped by cirgque in a scalloped fan
Crevassed and turquoise hued, Dinwoody

was the =ound of water

1

Glacier touched the divide 2,500 feet above
me and poured a trickle at my Teet

he majesty of soaring rock and ice
seemed to demand kettledrums and trume-
pets, I sat on & boulder, thinking of Mus-
SOTESKY S 5714 if an Exhibition

What I heard was a whistle. A fat mar-
mot, upon his own boulder, eved me. He
whistled again. A marmot’s cheeky call has
always reminded me ol some street shyster s
summons, acall from an allevway that says
“Hev buddy, wanna buy a watch cheaps”

| whistled back. The marmot considered
this response, then turned away. No sale

Meriwether Lewis on August 12, 1805

ki
FIiTE

i [}
l"|||"| FEErR | ¥ YR FRE R g Py -II L T |I'|I



II-.;- Jj-ﬁ.
e
r.FJ 3 i

acres of buttes, badlands, and dunes that drain neither east nor west,

“the road was still plain, I therefore did not
dizpair of shortly finding a passage over the
mountains and of taisting the waters of the
great Columbia this evening.”

It was an Indian path Lewis had found, in
his quest with William Clark for the North-
west Passage. Theirs was guesswork travel,
through country no white man had ever
seen, | hev knew onlv that somew here to the
westa river named Columbia. discovered in
1792, reached the Pacific. A continent-long
train of nages separating all great western
watersheds? Geographic knowledee was far
short of such a concept.

Lewis followed the “plain™ road up to a

Al the Crreat Divide

spring—=the most distant fountain of the
waters of the Mighty Missouri in surch of
which we have spent so many tollsome days
gnd wristless nights,” 1, too, reached that
spring on an August day, following a road
up Trail Creek in the Beaverhead Moun-
tains—modest mountains, 9,000 {eet or 50,
where cattle wander on rolling grasslands,

Atros: a ridge Lewis found a "handsome
bold runing Créek of cold Clear water,” and

“here I first tasted the water of the great Co-

jumba river.” In fact, it was a tributary of
the little Lemhi, which joins the Salmon,
which joins the Snake, which—{finallv—
mingles with the Columbia.
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) |_|'J' as later l"-.:;lj- rers and LEADPETS filled
inthe blankson ||-..|;"--i':|'| the great conlinen-
tal barrier begin to take clear shape.

In an ecastward joe from the Beaverheans
the divide
Anaconda and Butte, then Helena
the gold strike at Last Chance Gulch bullf
Maontana's capital

Then it 15 back into wilderngss—a monu

Azswesprawled

embraces the copper towns of

mental chunk of wilderness
full-bellied by a campfire, Dick Klick ob-
served: “Onewavof looking at this big coun-
try, it's
some cricks and that rock up there, the Chi-
nese Wall—but there are things other places

more spectacular than that. Still, it adds up

itist a lot of nothing. some trees and

to something special,’

The Klick family guest ranch, the K Bar

L., nestles between forks of the Sun River
Upstream sprawls the Bob Marshall Wil
derness, larger than Rhode 1sland, with al
most no work of man except a lew trails
With two adjoining national forest wilder-

1 ., the Scapegoat and the Greal

" " =
5 i
!l. u 'l.l-l -

Bear, plus Glacier National Park to the

stretch of wild land survives in

which a man can walk north for 200 miles

north. a

and cross pavement only PWICE

Rlicks have guided hunters and fisher
men for fifty vears. Dick’s father, Eml,
complains at 80 that his knees bave “give
out"—hbut he rides all day. Dhick, rasing a
Stetson to six-feet-three, W !'lll:'j"i"1 [rai it
ropes like string az eight of us saddled up for
a 2 i-mile journey to the Chinese Wall. 1 hatl

soaring limestone cliff (pages 482-3) carres




the divide for 12 miles in the Hob Marshall
Marshall himself would have gone on
toot. This wilderness advocate of the 1930's
walked 30 miles in a day 200 times. At least
once he hiked an mcredible 70 miales, As
chief of the Forest Service Division of Rec-
reation and Lands, he worked to preserve
five million acres in a natural state
Marshall died at 38, but few could hope
for a monument finer than the wilderness
that bears his name, that sprawling p
teee and creek and rock. | remember Moose
Creek, where nearly every flyv cast at twi-
ght drew a flash of gold. And Spotted Bear
Pass, where we looked into a huge basin of
lovely emptiness, doubly satishving because
bevond lay another basin just as empty
Beneath the Chinese Wall we lunched in a

ace ol

garden of bear grass and lupine. Nearly a
thousand feet above us, mountain goats
were putis of white. 1 nough a hunter all s
lfe, thek had worked hard to keep
the Bob Mars

‘Animals need a place
hassled," he said, gazsing around him
like people do.

yart of

iall a no-hunting preserve

where Lthey re nod
“Tust

Sature 8 Apswer to Man: More Beors

The storm blew and blew, lashing all the
northern Kockies. Glacier National Park lay
under seven inches of white, The snow soan
metted in the vallevs; but there lingered =
somber mood of change

In northern high places around the end of
Aupust, there comes a telescoped time that |

call summertall. New snow a few hundred

Y-

s

Bona fide cowboys are still seen along
the meadowed segment of the

divide that separates Idaho and
Montana. Here [daho ranchers drive
their stock to the border town of
Monida, Montana, for their big fall sale
To celebrate this annual payday
fmilies fabove) 10in the tranl crew for

[unch at a nearhy cof






feet overhead, willows vellowing at your
feet—and asters and columbines preening
and praving for one more day of sunshine,
That's the way with flowers: They never
know when to quit. Sassy ground squirrels
beg one more handout from hikers. And the
bears are restless. Glacier Park's animal
population includes 500 black bears and 200
grizzlies—perhaps more.

“Seems like every grizzly sow has three
cubs this vear instead of one or two,” said
Roger Lewis, a bear-management ranger
with the Park Service. “Mavbe that's na-
ture’s way of fighting humans—cranking
out more bears.”

He was at Granite Park Chalet, a 42-bed
wildérness hostelry, when Lyn, Mick, and 1
arrived on a cool afternoon. Chalet guests
were training binoculars on a grizzly sow
and cubs in o wooded basin.

Someone exclaimed, “Hev, there are
more hikers on the trail, and the bears are
going toward 'em!” Roger sped away. His
pack held a .44 Magnum for emergencies,
but he used only his radio, twirling the
squelch knob to emit static and shrieks.
“¥ou don’t scare grizzlies,” he had told us.
“You just get "em to acknowledge vour pres-
ence.” The sow and cubs disappeared.

It was an empty trail that we followed
north the next morning, noisy only with the
gurgle of water under scree and the rumble
of Mineral Creek far below. Canaca was
only 26 miles distant, and we wauldn’t have
to walk even that far. Fiordlike Waterton
Lake probes three miles into Glacier from
Canada's adjoining Waterton Lakes Na-
tional Park, and in summer an excursion
boat, the Imternational, makes daily trips,

Wild strawberry plants now bore russet
leaves. Summerfall's little cinquefoils and
columbines blossomed defiantly, old friends
from the Wemmuche and the Winds,

We started a steadyv, laborious ascent.
Clouds like cotton batting came over the
Livingston Range to the west, and soon we
were walking in rain. When the clouds

passed, the Livingston peaks were whiter.

Onward, upward. Around sunset we
reached a notch at 7,000 feet. Departing
Pacific-bound waters, we took up with
streams headed for Hudson Bay,

The rest of the trip would be downhill—to
the lowest point on the Continental Divide
Trail, 4,200 feet, at Waterton Lake. Strange
to realize the low point is in the northern
Rockies—I had been 1,500 feet higher on
that dirt road in New Mexico.

Dawn, 257F, A fire helped us get moving,
We joined the little Waterton River: its bed
of limestone and mudstone shone in rich
shades of rust, green, and gray.

We camped that evening by the Kootenai
Lakes, A bull moose and three cows for-
aged. Ludicrous; cumbersome animals, yet
majestic, they paid us no mind,

Divide Bestows Most Precious Gift

Mist on the Kootenais at davbreak. I hear
geese honking overhead, Lyn starts toward
Waterton Lake alone, reassured by spider-
webs across the path; no grizzly has walked
there this morning,

I dawdle. The southbound geese have
driven home the point: I am northbound at
summer'send, at the end of my own migra-
tion. On the lake a mother mallard coaxes
heryoung totry to fly. Will they makeiit, oris
it too late?

I am melanchely at the thought of white
death on the land, the inevitable concluding
act of summerfall, Storms will Blanket Gla-
cier with the raw stuff that aeons ago carved
this park’s cirques, shaved its peaks, flung
its rock toward one coast or another,

But next spring there will be a trickle, a
gush, then a torrent destined for far ocean
shores. Glacier Park’s ranges, and those
other mountains that stretch to the south, do
not really know death. The gifts of the Con-
tinental Divide are birth, renewal, life,

I shoulder my pack, walk the casy trail,
climbaboard the Imfernational, and float off
to Canada. : 0

Starkly upthrust vertebrae in the nation’s backbone, the mountains of
Montana’s Glacier National Park appear much loftier than their modest nine-
and ten-thousand-foot altttudes would suggest. Reachable only by a lengthy
hike, the Granite Park Chalet (Teft) lies hard against the western wall of the
Great Divide, which 26 miles north begins its trans-Canada journey to Alaska.

Along the Grear Divide
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FIBER OPTIGS

Hannessing
Light

Dy 8
Thnead

By ALLEN A. BORAIKO

ST IERNAT CEEENATHIN NTAF ]

Photographs by FRED WARD

WLSE K BIAR

Minuscule comets spark the bright new
world of fiber optics as fight is piped
through strands of glass or plastic

as thin s human hoir and pliable
encugh to be knotted. Glass optical
fibers are already used by doctors (o
gerutinize the roller-coaster turns of

the dipgestive truct and other inaccessible
areas of the body. Thetr ability to
tranismit huge amounts of information
with the speed of light promises a
revolution in communications. Teamed
with g laser, e single fiber can, in one
second, transmit 200 books letter by
letter. “The stage is set for an enrichmenl
of life lilke that following the invention
of the steam engine, the light bulb,

and the transistor,” asserts Dir. Charles
K. Kao, a ploneer in the figld.

516

ON'T BITE, just swallow slowly and it
won't hurt a bat. ™

In & Minneapolis hospital I watch a

doctor slip a thin flexible tube down

the throat of a mildly sedated but

fully alert patient. The probe goes down

easily, and the doctor peers through it to

sean the esophagus, a whitish pink passage-

way that channels food to the stomach. A

sheal of wispy glass fibers in the probe bril-

liantly illuminates the tissue, highlighting a
cancer too tiny for X rays to detect

In Chicago, engineers show me a control
panel in one of the country’s busiest tele-
phone exchanges. Among all the lights, me-
ters, and levers that crowd the panel, one
switch in particular intrigues me. Throw it,
and you instantly transfer hundreds of calls
from a bulging, overloaded coppercable to a
single pair of glass fibers, each as fine as a
human hair. Sealed in protective plastic, the
two plass “wires” can carrv 672 simuita-
neous calls, transmitting them in streams of
coded light pulses.

And at a community computer center in a
suburb of Osaka, Japan, 1 join a schoolboy
for a push-button Japanese lesson. Seated at
a television set, the voungster taps a key-
board to conjure up sketches of a man, a
house, and an apple tree. Each drawing 1=
followed by its kanji, or calligraphic charnc-
ter. As the boy drills, a computer relays the
lesson over a fine glass fiber to the television
screen. Since my visit, cables of glass fibers
have been laid to carry such computer ser-
vices directly into local homes.

Surer cancer detection, better telephone
service, and at-home computer instruction
are but three of the benefits of fiber optics, a
revolutionary new technology based on
the transmission of light through slender
strands of ultrapure glass or plastic.

These gossamer filaments—called optical
{ibers—are appearing everywhere
* Nuclear-power engineers peer into radio-
active reactor units with inspection tools
containing bundles of optical Nbers, At air-
ports mechanics use similar devices to scan
the interiors of jet engines for problems,

* (ptical fibers save space and facilitate
maintenance in automobile dashboards,
where they pipe light from one bulb to sev-
eral switches and instrument displayvs simul-
taneously. In some new cars they monitor






external lights, alerting the driver when a
turn signal fails or a brake light burns out.
* Thin glass plates made of optical {ibers
transmit light in night-vision devices that
amplify starlight a hundred thousand trmes.
Los Angeles County Fire Department heli-
copter crews strap on night-vision goggles
for after-dark flights. Military light intensi-
fiers have inspired the invention of a pocket
scope for victims of retinitis pigmentosa, a
group of hereditary degenerative eve dis-
eases responsible for night blindness

* Af some intersections in Miami, Florida,
and Nashville, Tennessee, pedestrians heed
crosswalk signals containing as many as
160,000 optical fibers. The fiber-optic units
are brighter than incandescent or neon sig-
nals and operate on less energy.

o Optical fibers are in prototypes of the
U. 5. Air Force's YC-14 military transpaort
and Army field telephone systems, and the
Navy is considering their use in hydro-
phones. At the North American Air Defense
Command Operations Center near Colora-
do Springs, Colorado, cables of optical fi-
bers link computers that digest data from
radars around the globe.

With potentially ten thousand times as
much information capacity as copper cir-
cuits, such fiber-optic cables are a bright
prospect to end communications congestion
and clear the lnes for dozens of commumica-
tions services we could never afford before

“And that,” savs Dir. Lee L. Davenport,
chief scientist and a vice-president of Lrener-
al Telephone & Electronics Corporation,
“may bring greateér change in our lives than
anvthing since the computer and transistor,
It ushers in the fiber-optics revolution. ™

Mere Specks Produce Light

Two kev technological advances, both re-
cent, are fueling this revolution. Ome is the
development of tiny light sources smaller
than the period at the end of this sentence,
The other is the perfection of high-purity
glass 30 flawless that it makes spectacle
lenses seem opadque by comparison.

Paradoxically, few things loom larger in
fiber optics than exquisitely small semicon-
ductor lasers and light-emitting diodes simi-
lar to those that light up pocket calculators;
they are typically as small as a grain of
salt. Fabricated (Continued on page 323)

a1l

oeeing into the body

NSIDE JOB: An endoscope—a flexible

tuhe filled with bundles of optical
fibers—snakes down to the duodenum
and rurns corners to survey the pancreatic
duct. Dr. Jack A Vennes performs this
diagnostic procedure at the Veterans Ad-
ministration Medical Center in Minne-
apolis (above). Such examinations not
only save the expense and pain of explora-
tory surgery, but aiso pinpoint diseuses
that X ravs may miss. Tools slipped down
the scope can snare foreign objects like the
coin lodged in a bronchial tube (far right)
or snip a rissue sample from a stomach
uleer (Fight) for blopsy.

National Geographic, October 1979
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the tube (nto a thin gloss rod called a preform

enpineér uses a laserto check evenness of layers in
the rod (below). The break in the strigted pattern

projected on the wall tndicates an imperfection

Heated in a furnace, the _."-"L"-"r"l' & r'-i--'l'-'.l' [k
raffy (left) into fiber 0 fine that thowsarnds of
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penicil, Fiber diameter yirigs {

pss than a micron
(thirtyv-nine millionths of an tnch)
A fiber cross section reveals the light-carrying
core anid silica-glass clodding {below ]
High-grade fiper cosis @

i e e il
meber; Mulss proauction

may one day cut the price (o

a few cents. Une raw mad
terial is cheap enough: A
thimbleful of silicon diox-
ide—sand’s main ngredi
ent-—can make more than

a kilometer of fiber
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(Continued from page 518)  fromspecksof
such material as galllum aluminum arse-
nide; these devices radiate invisible infrared
light, which is affected least by impurities
and imperfections in the glass of optical fi-
bers. Some of these lilliputian light sources
can be pulsed a bilhon times each second to
actas miniature modulators, or shutters, for
light beams.

Light, of course, is a form of electromag-
netic energy like radio and microwaves,
Like them, too, light travels in a vibrating
wave. By modulating, or varying, the height
of this wave, a light beam can be made to
Carry messages just as does a radio wave.

A beam of infrared light at its highest fre-
quency oscillates nearly a hundred trillion
times a second; incredibly, visible light
vibrates faster still. Thus modulated light
has immense potential to transmit informa-
tion. Theoretically, one light beam could ac-
commodate every telephone message, radio
broadcast, and television program in North
America simultaneously. In a tenth of a sec-
ond, it could flash every word in the thirty-
volume Encyelopaedia Britannica.

aclentists have sought for vears to tap
light's capacity to carry vast numbers of
messages. In 1880 Alexander Graham Bell
demonstrated the photophone, a contrap-
tion that used vibrating mirrors to transmit
sound on a beam of sunlight. Cumbersome
and unreliable, it never caught on as did
Bell's much admired telephone.

Bell's dream that we would one day talk
on a light beam came tantalizingly closer in
1960, when the laser was invented. For the
first time scientists had a device that put out
an intense, narrowly focused beam of light,
one that could be modulated to carry spec-
tacular amounts of information.

Communications engineers soon found.
however, that even bright laser light cannot
pierce bad weather for any distance, The
problem: Smog, snow, rdin, and fog all
break up and absorb fine light waves just as
dust scatters a sunbeam. The answer, first
proposed in 1966: glass fibers to transmit
meéssage-bearing beams without disruption.

Optical fibers can be made of the same
minerals that go into a windowpane: silica,
spda, and lime. But unlike ordinary glass,
which will stop a light beam in less than a
meter, optical fibers for communication

Fiber Optics: Harnessing Light by a Thread

must be flawless enough to transmit light
over distances measured in kilometers,

In 1966 such a standard could not be met.
Even the best fibers then contained so many
impurities and defects that light signals
dwindled to less than one percent of their
original strength in traveling through as lit-
tle as ten meters of fiber.

Such drastic light loss ruled out long-
distance communication over optical fibers:
signal repeaters would have been necessary
every few meters to boost fading light
pulses. Then in 1970 Corning Glass devel-
oped a fiber good enough to carry light at
least one kilometer without amplification.
Recently, optical fibers have appeared that
transmit, over one kilometer, more than 05
percent of the light beamed into them.

Metamorphosis of a Vacuum Cleaner

Strangely, these dramatic improvements
in aptical fibers owe something to a second-
hand vacuum cleaner. Eleven vears ago
scientists at the Corning Glass Works in
Corning, New York, adapted the hand-me-
down appliance to help make the first in o se-
riesof ever more sophisticated optical fibers.
When I visited the plant recently, produc-
tion manager Rick Lemker guided me
through what had since become a computer-
controlled manufacturing operation.

Rick and I donned protective glasses to
watch a hissing gas torch play back and
forth beneath a silica-glass tube, heating it
to nearly 1600°C (2912°F). One meter long
and about the diameter of a half-dollar, the
tube was fogged inside by a cloudy chemical
vapor. At each pass of the torch some of the
vapor fused to the tube's inner wall to form
an infinitesimally thin laver of glass. A suc-
tion device atone end of the tube drew off ex-
cess vapor, a task once handled by the
vacuum cleaner.

“We vary the chemical composition of the
vapor constantly,” Rick told me. “In this
wav we can line the tube with & hundred or
maore layvers of glass, each one with a differ-
ent refractive index, or ability to bend light.
Then we collapse the tube into a solid rod
called a preform. As the tube collapses, it
consolidates into a glass core jacketed by
the silica cladding—the basic structure of an
optical fiber. The final step is to draw the
preform into (Continued on page 528)
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The human voice makes a
paitern of sound waves {above)
The mouthpiece in a telephone
converts the waves into an
elecrrical signal.

The electrical signal,

here seen as a wave form,
is electronically sampled
8,000 times o second. Each
sample is assigned a
number from 0 to 255,

FEpresenting
wave height.

The number is ranslated

into computer language, a
binary code of on-off light
pulses. The number 175 thus
becomes 10101111, here seen
rraveling up the fiber
{bracketed by vellow line).



The coded pulses of light

can flash through the fiber

at a rate of 44.7 bits, or

pleces of information,

per millionth of a second

The signals may come from
several hundred conversations,
a few of which are represented
by the blue frames at upper
left. At the otherend, a
decoder translates the pulses
back into electrical signals,
which are fed into the

receiving relephones and heard
as human voices.

Talking on a light bea







Cleaning the

lines for
communications

N THE SECOND CENTURY of the telephone. cables with

144 optical fibers, like the one developed by Bell Laboratories
(below), will help ease the telephone traffic jam. More than g
fundred systems in countries such as Britain, Canada. and the
L'mited States now use fiber cables

Most fibers at presént are made in lengths of ten kilometers
(six miles). Field use requires splicing longer lengths (se-
quence, below left). Ends cut with a diamond styvlus are
aligned, then fused by an electric arc

A laser beam sent through 2.2 kilometers of fiber wound on g
drum measures [ight loss (left). In actual use, messages are
pulsed on a beam of infrared light invisible to the eye

The idea of using light in telephone communications s not
new. In [880 Alexander Graham Bell invented a phone that
ged sunlight tn place of wires. "I have heard a ray of sun laugh
and couwgh and sing," he wrote




(Continued from page 523 five or more
kilometers of hair-thin fiber. "

I saw just such a “fiber draw™ minutes
later, when a finger-thick preform was fed
into the top of a small furnace heated to
bright orange incandestence, As the rod
crept through. it softened and stretched like
taffy, then dropped from the mouath of the
furnace in a strand so fine I had to squint to
see it. Threaded next through a tiny funnel,
the fiber seemed to double in thickness with
a coat of fast-drving plastic before spooiing
onto a reel

As 1 watched, [ thought of [airy-tale
magic and Rumpelstiltskin, the dwarf who
spun straw into gold thread.

Before 1 left the Corning plant, Rick
handed me a short optical fiber with instruc-
tions to tie it into a loose knot. Amazingly,
it dicl not break; only when 1 forced the
improbable filament into a tight loop did
it snap.

A newly drawn fiber has nearly as much
tensile strength gs some cast-iron pipe. Yet,
like & diamond scratching a windowpane, a
tiny dust mote can score the fiber with
a molecule-deep flaw—the opening wedge
in & fatal crack.

Most such damage is forestalled by the
plastic coating applied to optical hbers as
they are drawn; thus protected, some spe-
cially fabricated fibers are stronger than
stainless steel. For actual use, fibers are
laminated in flat plastic ribbons or sheathed
in flexible cable,

More astonishing than the strength of op-
tical fibers is their extreme transparéncy,
Some are so transparent that if the Pacific
Ocean were as clear, vou could see its deep-
est point, 11,034 meters down.

Fiber Becomes a Pipeline for Light

Oddly enough, these fibers “leak” very
little of the light traveling through them
Dir. Walter P. Siegmund, technical manager
of Amerncan Optical Corporation’s fiber-
optics operation in Southbridge, Massachu-
setts, explained this paradox.

“A light beam travels through an optical
fiber much like a bullet ncocheting down a
steel pipe. The beam caroms through the fi-
her's core, trapped there by the cladding

“This cladding acts as a cvlindrical mir-
rair, turning light back into the core, a princi-
ple known as total internal reflection,” Dr.
Siegmund sard. “It is so perfect that you can
have millions of such reflections through
many kilometers of fiber and still have a
light beam emerge largely undimmed.”

Notall optical fibers guide light solely by
reflection. Some refract, or bend, the light
ravs, thus refocusing them in the core. This
bending causes the light to snake down the
fiber in a roller-coaster glide, rather than
rigrag. Though the principle differs, the ef-
fect is the same: Optical fibers guide light be-
cause they behave like extremely efficient
light traps.

Firstuse of thisoptical phenomenon came
in the late 19530's, when optical engineers

Miltions of optical fibers are
bundled, fused, cut, and polished
to make up these glass plates pro-
diced by the Amercan Optical
Corporation (left). Called fused
fiber-optic components, they be-
come part of light-amplifying
telescopes, rifle sights, and gog-
gles that enhianee might vision.
Heating and twiating the fiber
bundle results in an inverted tm-
age, as shown by the reversed
number 13,

[n anothor twist of sorts, a sin-
gle giant fiberan inchin diameter
takes the place of the wsual light
mtxer in a photographic enlarger
(right) made by the Viwvitor
. Corporation

National Geographic, October 1979



and doctors developed fber-optic medical
probes
the body

[hese flexibile
LHER through the mouth, nose, or
Uften pencil-thin or slimmer
two fiber bundles. One pipes cold
light into the pabient, the other carries a
color image back to the physician’s eve,

Doctors trained in endoscopy can thus
sCTUtiniZe 1 ]:'H[h'.'”l"-
examine the lungs for cancer, or inspect the
vocal cords for palvps. Attachments allow
specialists to p Jn.-lnl_'r.:..h what they see for
later sf udyor flashiton atelevision monitor
for immediate viewing and diagnosis by col-
leagues or student

hannels in RCCOIM MO

date a whaole doctar’s kit of miniature medi
The specialist, working with tiny
brushes, snares forceps inserted into
endoscopes, can 1JI. ar a blocked windpipe,
cut precancerous polyps from the colon, col
lect tssue samples from the intestine, and
even free :ome trapped gallstones, al
oul major surzgery, Little wonder, then, that
doctors call endoscopes “revolutionary,

in Minneapolis, Dr. Jack A, Vennesz of the
University of Minnesota and the Minneapo-
lis Veteran: Administration Medical Center
showed me how simple an endoscopic ex-
amination 518-19) ‘ﬁ.. hile |
iooked into the evepiece of a student-
teaching attachment, Dr. Vennoes suided
i one-meter-long down a

endoscopeEs—to peeT deep 1nside

tubelike instruments car

reCium

COTTLALD
hright
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stomach for ulcers.
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Al Loois
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can be (pages
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Finer Opnics: flarnessing Light by

s tnroat, What 1 saw recalled Fan
r A 1O T
1 the human |

patient
PR 1-'""'1'-.' seience-liction

alarag!

ched anarrow

vahead strit numid
mucus-streiied muscle, the
esophagus. Rhythmic throbbing behind one
pink wall betraved an arten
wias flecked and mottled, showing where a
passing aspirimn tablet had irctated i At the
| esophagus and stomach, Dr

corridor of

another wall

juhction of
Vennes rotated the g
g patch of paie white tissue about the diame
ter of a pencil eraser; An early cancer—only
Its suspicious coloring gave it away

“Subtle hues of calor mean nothing to an
N ray,” Dr. Vennes said, “and lesions this
small may go undetected; X rays miss more
than a quarter of all stomach ulcers, for ex-
ample. With endoscopes, on tl: other hand
vou catch nearly evervthing

The gastroscope probed |_||_".'I.'.|_'.'|l Again,
on into the stomach. There tightly puckered
cracks relaxed, then clenched again like
poweriul fists: Each contraction rippled &
shimmenng siting of acidlc globules into the
pylorus, a rosette of muscle standing guard
as gatekeeper to the small mtestine

Ahsorbed in this scene, T failed to see De
I'l.'!_lIJ.."- ..I|] ist a knohb on the handle of the
gastroscope. Suddenly the instrument itsel
wasin view, trailing through the dome of the
stomach. Ci the tip of the scope had
TCATrea up to |-~|ll~ overits own shoalder

A brief zcan of the stomach roof turned up
no other ||.-.~-'-||1'- -::r.-i the gasiroscope was
withdrawn. The 12-minute examination
left the [i.'l‘i;"rl' Wi only a tickle in his
throat, and he was prepared later for sur
rFery 1o remove the cancer

Al the University of Washington m Se-
attle, a unique endoscope developed by Dr
Fried Sils Eratiein. L E{||||"| and Dt
David Auth stanches bleeding ulcers with
iight from an argon laser J.I"u' red pigment
of blood cells readily absor
laser light, converting 1t to heat that cauter
i.-'|-7 ||l-'li|l vessels almnst 1TSS :-.' iy et of
carbon dioxide piped through the endoscope
bilows blood, improving the
safety and effectiveness of the procedure

Of all the usesof fibero
much excitement as light
cations, Not long ago expert
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nhralike
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benefit from fiber optics before the turn of
the century. But today, as Stewart E. Miller
of Bell Laboratories puts it: “Light-wave
communications is like the new kid on the
block. It's challenging evervthing in sight.”

Backing up the cha
telephone line between i
switching station in Long Beach, Califor-
nia, and a local exchange in Artesia
kilometers away, Inaugurated in April 1977
bv General Telephone Company of Calitor
nia. this is how the line works:

Sienal encoders first transiate callers
voices into the ones and zeros of digital com-
puter language. Special circuits mimic these
digits with Yon™ (one}and “off " (zero) electr
cal signals, A light-emitting diode then con-
ectrical stgnals into infrared lght
pulses that flash through an optical fiber,

En route through the fiber, light pulses
are twice detected and rebuilt by repeaters
for further transmission. At the end of the
line the pulses are transformed back into
electrical signals and decoded to reconstruct

lenge is a fAber-opti

lone-cdistani

nine

viertsthe e

T A =

=% |

callers’ voices (pages 5 Two fibers In
use at Long Beach. which now handle as
many as 24 simultaneous
have the potential of carrying 67 2.

Another syvstem 15 undergoing tests in
Chicago, where [llinois Bell Telep
lasers as well as hight~-emitting diodes to
beam Picturephone
images, and computer data over a cable
of 24 optical fibers, Working at full capa
itv, this single cable could transmit all the
text of a hundred wvears of NATIONAIL
(GEQGRAPHICS In one second

Such light-wave communication systems
are 4 boon for engineers trving 1o Keep up
with the 525 million local calls Americans
make each day. Until recently, coping with
ephone tratfic often
ing up city streets at enormous expense to lay
huge amounts of "IIJ]}-L]- COpper cable. Bell
Telephone, for example, owns and operates
mote than 8,000 kilometers of cable in Man-
hatian alone, sandwiched among gas, sew-
er, water; and power lines. Slender cables of

conversations,

1O USES

telephone messages,

sUTEing & meant tedr-

Varional Geographic, October [979



iplical fibers can ship into ducts alongside - television broadeasting. In New York City
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extending this underground labyrinth 'V with a television center |

DEAIMINE DIRO-
l1erhit grams= 1o more than 25 subscribers. A

rather !

han electrical signals, theyv resist  similar link serves 34.000 cuslomers near
K, Lhe passage of stray signals from  Hastings, England. These svstems are hut

one line to another that car CDCCUT 10 ducts ane step lrom pI viding revolutionary new

where coppér cables are jammed closely two-way home-communication services
together. For the same reason, fiber-optic !

YRy ey eyt | : Home Computers Wired to the World
ables are unaffected by random electric

charges such as hghtning and thus cannod At Higasht lRoma model town outsidi

short-circuit, nor can they be easily tanpe: (Jzaka. Tapan. that sten has already b
r electronically jammed taken. lboere Japan's Ministry of Internas
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al Visual
elgium, France, and West Germany to  Information Svstem), a computer and trans
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turn to fiber optics to satisfy communica- mission center linked by f{iber-optic cable
tions demand in those nations. Inthe United  with 158 local homes (page 53
atates, both Hell Telephone and General When [ wvisited Hi-OVIS, managing

Telephone & Electronics are installinemore  director Dr. Masahiro Kawahata was
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| asked how many channels Hi-OVIS could
accommodate

AL MAany as you like: and some of them
two-way, too, You can shop by television at
local ‘stores or tune in commercial broad-
casts, stock-market quotations, train and
plane timetables, or a weather report. A
hand-held kevboard lets vou tap outl an

swers to questions in televised home-studs

courses; 4 computer checks vour replies to
speed up orslow down the course material in
step with vour learning abi

“The HI=OVIS svstem 1= almost intmitels
expandable,” explained Dr. hkawahata
“The immense signal-carrying capacity of a
few optical fibers makes it possible to pro-
vide many more—and more sophsticated—
services than could ever be handled by a hike
amount of copper wire.

In time Hi-OVIS is expected to enable its
users to make and prepay restgurant, the-
ater, and travel reservations, receive news-
papers over a home telecopier; and remotely
contral household heating and cooling,
lights, and appliances. It may one day pro-
vide instant and [Wo-WaAY VIsual AcCess—
over optical fibers—to hospitals, hibranes
and even to city hall

Ity

Soientist Sees Changes in Life-styvle

When will these fiber-optic innovations
reach the average home? [ asked Morns
lanenbaum, vice-president of Bell Tele:
phone Laboratories, who cautioned that *fi-
ber optics must not only cutperform copper
cable but must also provide ser
vices people can afford and really want.”

More optimistic is Dr. Charles K. Kao, a
vice-president and chief scientist at Interna-
tional Telepbone and Telegraph Corpora-
tion and the first to suggest optical fibers for
communication (page 525). “1 think people
will need what fiber optics has to offer,” he
told me, “and in getting it, we'll see fiber op
tics produce major changes in the way we
live and work, perhaps by the year 2000,

Almost & century ago Alexander Grraham
Bell predicted that his photophone, that ear-
lier means of talking on a light beam, would
‘“mrove far more interesting to the scientific
world, than the Telephone, Phonograph,
or Microphone,” Bell was premature, but
change photophone to fiiber optics and you
glimpse truth in his prophecy ]
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Brainstorming
with fiber optics

PLEXIGLAS MODEL illustrating
ﬂ brain-cell action (below) is lighted
by optical fibers. Staff designer Yeorgns
[ I"l'-_f"u'.'n‘.lll..'-"-.'!' creafed It ror g fturg Croo
graphic television special

For space travels in - miimioture, David
Beasley used one (1ght source ared T00 14
hers o [Hominate the windows of the Hat-
Hestar Galactica {right). The ship in the

hackground, the Rising Star, was used in
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CHINA

GUILIN

.
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CHINA'S
BEAUTY
SPOT

ARTICLE AND PHOTOGRAPHS BY
W. E. GARRETT

ANBOCIATE EDTirN

UR GUIDE was pretty of face but boxy of
form from the bulky clothes she wore
against the spring chill. Ina singsong deliv-
ery as precise and passionless as 4 tape re-

cording, she recited the official story of the Ling
Cianal, which Aowed beside us. That done, she perked
up and cheerfully answered questions

Unlike briefings at similar Chinese projects, this
oneincluded no pro forma credit to the late Chairman
Mao for having inspired the workers. For this project,
just north of Gailin, was a relic of a different China; it
apened for business 2,200 years ago.

The Ling Canal proved a good introduction to Gui-
lin, just as Guilin—previously spelled Kueilin or
Kweilin (see note, page 548 —would prove to be a
good introduction to today's China. The ancient proj-
ect helped to unify China geographically by tving the
vist Yangtze River (Continued on page 547)

With slow-motion swordploy, a young woman in

a Guilin park improvises on the disciplined exercises
of tai jl quun. After decades of isolation, the ancignt
city again welcomes foreign visiLors,
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N A SCENE as timeless as China,
farmers and water ouffalo plow
under nitrpgen-rich vetch to
ferrilize the soil of g commune outside
the city, Subtropical rains provide
water to flood the paddies for plonting.
echarmical buffulo (below) are effictent
but few, and their fodder—gasoline at
two dollars a gallon—s scarce
Although agriculture, industry, and
crafts are traditional in Guilin's economy,
some polluting factories have recently been
removed to enhance appeal for tourists
in the coumtryside west and south of
Crutling a third of the people belong to
minority ethnic groups such as the
Zhuing. Thev were considered barlsrions

2,000 years ago by the Hans, who were

extemding thetr empire tnto the region













(Continued from page 5,30 Fin'll h'llh'
Canton area via the Li River, which flows
through Guilin. While the Great Wall was
being constructed a thousand miles to the
north to Keep the barbianans at bay, the Ling
Canal was being built to supply half a mil-
lion Chinese troops conguering lands to the
wsouth. When we arrived 22 centuries later,
China still feared attack from the north
while invading & netghbor to the south

HALD COME TO CHINA soon afte
vice Premier Deng Xiaoping's visit to
the United States last Tanuary, My wifi
Lucille, and 1 wanted particularly to
have a look at Guilin—considered the most
soentc spot in China
Like all China, Guilin was adjusting to
Pering's new policy ending the go-it-alone
AUSTerIY ol Lhi Mno vears with a frenzied
rush to modermize. This policy was high-
lighted by establishment of full diplomati
relations with the United States after thirty
itter vears of political quarantine
In July 1973 the government, alert to th
alue of tourism, announced that Guilin, off
limits to most foreigners since 1949, would

e developed as a tourist center. The deécree
officially acknowledged an ancient reality
for at least 13 centuries Guilin's enchanting.
mist-shrouded landscape of towering lime-
stone hills IthII--p.FL|E;|-1r~ Il artisis—
and attracted visitors (pages 538-9)

L he lirst recorded Westerners in Guilin,
 group of Portuguese seamen, arrived un-
wilhngly in 1350 as prisoners of a Ming em-
e 'k Hi--lhﬁlllﬂ:hvﬂ|}H|f:':“.ﬂirfﬂ | hev
weTe treated well, and some were smuggled
DL DO s leEy

When the Manchus captured Peking in
LO64, the Ming court retreated (o the south
and lved i Couthn and other cities Jesuits,
w ho gccompanied the court, converted most
of the royval household to Christianiny
muother of the last Ming claimant to thi
Lthrone was baptized Mary, his wife Anne
ynd hizs son Constantine. Even the governo

I (1 noalar Fa LA
I TV ETS ETE Lelid |
i 1 |'|I:. ." i I i
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of the province amd the commanding general
of Ming forces were Christinns.

Tourism, doubling annually since 1973,
has tripled so far this year. The 700-bed Li
River Hotel packs in Asian, European, and
American tourists every day. Modern
shops, apartments, factories, and small ho-
tels, most balt since 1960, line the four-lane
main street. Broad sidewalks are shaded by
osmanthus and cinnamon trees, the latter
related to the cassia or Chinese cinnamon
that gave Guilin its name: Forest of Cassia
Trees (gui, cassia, lin, forest), Now i city of
mare than 300,000, surrounded by profit-
able fruit-, vepetable-, and rice-growing
communes and small industrial complexes,
Guilin shows no scars of its many wars.

Tourists and residents alike can ba thank-
ful that the promise of tourist money keeps
Guilin clean. When effluent from factories
polluted the waters of the Li River and
fumes fouled the air, the government closed
zinc, steel, and paper mills and moved a
power plant in 1975 rather than hurt tour-
iem. Such consideration leaves Guilin a
pleasant diversion from the industrial cities
in China, where billowing coal smoke lays
down a blanket of eve-stinging fumes.

T was told that during a visit to Guilin the
late premier of the People’s Republic of
China, Chou En-lai, found a wall blocking
access to a tourist attraction. His mald
criticism had the effect of Joshua's trumpet;
the obstacle promptly came tumbling down,

Last vear 33,000 of the 50,000 foreign
tourists were overseas Chinese, We met one
such family, the Leungs, Paul, the father, 1z
asvstems engineer for a California corpora-
tion. He had left China in 1949, earned a de-
gre¢ tn engineering at Rice University, and
achieved considerable recognition in his
field. Accompanied by his wife, Mabel, and
their three children, he had come back to
China to conduct engineering seminars at
several universities

“Faculty and students kept me on the
podium answering questions until [ lost my
voice,” Paul told me. "1 could have returned
in 1973, but it would have been o waste of

woTE The GeEociarHIc has bégun ysing the Finvin
system of transhiterating Chiness, now  officially
adapted by Ching and by much of the Western press

Conventlonal speliings will be retained for historical
figures and for well-known place-nemes.
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time then. No one would have daved talk to
an American-educated Chinese.”

Lucille and 1 joined the Leung family at
Seven Star Park to watch schoolchildren
pay their respects at the monument to Chen
Guang, & local martvr of the Commumnist
Party. They left paper-flowered wreaths,
bowed their heads in three minutes of silent
meditation, then sang a song pledging alle-
giance to China.

For Paul the scene brought back memo-
ries. He said that as a youth in 1943 he often
used the cave beside us as a bomb shelter.
During World War 11, Guilin's population
jumped from 100,000 to about a million as
refugees fled the Japanese advance.

I later asked historian Theodore H.
White, 2 Chinz correspondent in World
War I, how he remembered the town.
“Plum blossoms, beautiful girls, and brave
American boyvs,"” was the quick answer.

The “brave boys"” were pilots of the famed
Flving Tigers, the American Volunteer
Group organized before Pearl Harbor to
help China. With limited aircraft, no spare
parts, and few tools, they harassed Japanese
farces from Burma to Canton. White de-
scribed them as “the most spectacular single
striking force in the history of aerial
warfare.”

Soon after Pearl Harbor they received
Army Air Corps status, and their small air-
field in Guilin grew to be one of the finest
U. S. ba=es in China.

The “beautiful girls” included some who
lived in the city's gaudy red-light districts.
In contrast, dozens of missionaries—Catho-
lics, Anglicans, and Southern Baptists—
worked in Guilin. In the 1240°% thousands of
residents professed to be Christians,

Gen, Claire L. Chennault, leader of the
Flyving Tigers, wrote that “living conditions
were bad” in subtropical Guilin, Cholera,
tyvphoid, malaria, and other lésser known
diseases plagued the people.

John Alison, a former squadron leader
and now a vice-president of the Northrop
Corporation, told me, "1 saw no hunger, but
vou had to fight flies for your food. It was
appalling to see countless dehydrated chol-
erg victims receiving fluids intravenously. ™

A mission doctor told John it was all he
could do, He had no medicine. “The strong
will live,” he said. “The weak will die."



The living exhibited fortitude, courage,
and immense goodwill toward 1), S. fliers.
Throughout free China they rose, Chen-
nault wrote, like "human ant heaps. .. to
turn mud, rock, lime, and sweat into 3,000
foot runways. . . ." They repaired bombed
airfields with incredible speed. When
American pilots were shot down over enemy
territory, individual Chinese risked their
lives to hide them and guide them safely
back to base. “On two occasions | probably
would have died without their help,” said
John Alison. “One dark night when my
plane went down in flames, [ was rescued
from the river by a young Chinese.”

Asthe Japanese advanced, hordes of resi-
dents fled. Americans methodically blasted
their base to bits as thev pulled out, The end
of the war saw the end of old Guilin.

NLY THE PLUM BLOSSOMS

remain of the cityv White knew,

Now Americans come as tourists,

not heroes, All missionaries were

ordered out in 1951, and no Christians now

worship openivin Guilin. Also gone, but not

missed, are cholera, smallpox, and other
communicable discases,

The gaudiest entertainment now to be
found is in the traditional opera house, the
new music hall, and the two mevie theaters
{admission 22 cents for new films, 17 cents
for old films; students pay only 5 cents),

Mixed with the Chinese films hilled for
the coming weeks were four Charlie Chaplin
classics: The Kid (1921), The Cirens (1928),
The Great Dictator (1940), and Limelight
(1952). The biggest crowds gathered where
the 1978 U, §. film Contoy, starring Kris
hristofferson, was showing.

(ne evenming we attended a musical with
the Leung family. Paul translated the lvries.
The leading lady danced with a red flower,
to be awarded to one of the bovs asa symbol
aof her affection. She seductively withheld
it, explaining in song: “For vears we have
praised the workers and the peasants and ig-
nored the scientists, I am saving mv flower

Lesson in English (s chalked on a
schoolvard, reflecting an eggerness to
learn. English has replaced Russian
as China's second language.







for the boy studving to be a scientist. He will
tead the modernization af China.”

In the musical each family aspired to have
g refrigerator, a washer, and a drver.
“Then,” the star sang, “no one will <ay that

China iz backward
The show could have been scripted on
Madizon Avenue.

E MET many students of the
local college anxious to “earn the
red flower.” Each day a cheerful
band of them ambushed tourists
leaving the hotel, all eager to meet foreigners
and practice theéir English. Their curiosity
seemed insatiable. Did we have pictures of
our home? What's life like in the United
states? How are blacks treated ? What's life
like in Taiwan?

Une student, whom we'll call Chang, of-
fered me money to buy him a dictionary he
couldnt get in China. In halting English he
talked about his life. Both parentsare teach-
ers—his mother in Guilin, his father in a city
far away. Because of the separation, thev,
unlike most workers, are permitted a vaca-
Lian so0 they can be together for three weeks
ench vear,

The only private transportation in China
15 the bicyele. Chang told us they are diffi-
cult to buy. “Ewven if vou have the money,
vou must have a ration ticket. Sometimes
the wait is two vears. If vou have a friend in
the nght place; vou don't have to wat.”

Does he have a bike? “Yes.™

English has replaced Russian as the most
popular foreign language in schools. At a
primaryschool we saw where eaper students
had chalked English exercises on the play-
ground during recess (page 549). Yel rem-
nants of Soviet propaganda remain. In the
hbrary of a Guilin middle school we saw one
English text, Little Tom, written and print
ed inthe U, 5.5 . K. It told of a boy who was
refused treatment for his broken arm by a
white American dm;lr_u‘ because he was

Red tickets to the future are presented

to children trnitiated into the Young
Pioneers. The most capable pupils are set
on a path that can [ead to membership in
the Communist Party, a status enjoved by

less than 4 percent of the-population
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black. The boy wrote to the Soviet Union
asking for nedp

We were told that before Deng Xaoping s
visit Voice of America radio broadcasts 1n
English were intermittently jammed. Now
they are |I‘|j]"u|:41 into the dormitories

Nob everyone welcomes the new contact
with the West. Onedava voung man walked
up behind an American tourist and spat on
her. Hiz collar turned up to cover his tace, he
disappeared into the crowd

What terrible passion would drive a Chi-
nes¢ to such a discourteous act? Our guide
speculated that he might be a follower of the
‘eang of four.” (Four members of the Cen-
tral Committee of the Communist Party, led
by Jiang Qing, Mao Tse-tung's wife, divid-
ed China by opposing all liberal moves. Mao
warned them to “quit acting like & gang of
four.” After his death in 1976 their move to
spize power resulted in their arrest. ) Perhaps
to the rude voung man ‘Western tourists
symbolized & return to the capitalism and
foreign imperialism of old China that the
eang of four had warned against

Biutthen, the |:||'r'||ﬁ|'| _';|_r:||1,'i_I'.IJl_‘|I|.'T'.I|:'I'I’. Peo-
nle of this region, many of them not ethni-
cally Han Chinese but Zhuang, have carned
a reputation over the centuries for being dil-
[icult to Fovern Alwavs an ok sl of Chi-

nese civilization, the area often sphit from

the central government. Guilin was a center
of resistance for seven yvears after Peking
surrendered to the Japanese in World War
{1. It was one of the last ¢ities to be taken by
the Communists in 1944

(Guilin and nearby cities became battle-

srounds during Mao's cultural revolution ol
the late 1960's: by 1968 the fighting had
developed into a civil war about which the
world knew little. Half the smaller city of
Wuzhou, south of Guilin, was reportediy
destroved by two clashing Red Guard fac-
tions. both claiming lovalty to Mao. The
losing side claimed it alone lost 50,000
in the region. If true, that's as many as
the United States lost in tén vears i the
Vietnam War

Displavs of affection between Chinese
friends of the sume sex are commaon, Oul
VOLITE ummdarried men and women are

seldom seen even holding hoands
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Although begging is now forbidden, two
beggars approached us on the street, eager
to capitalize on tourism. In a perverse way
these isolated, unpleasant incidents (the
spitting and begging) were reassuring
China had certainly not become a nation of
automatons

It is also certain that the ald China
where beggars, pickpockets, disease, pover-
ty, starvation, and hatred of “foreign devils"
were commonplace—is gone, But rice and
cotton still must be rationed. With a billion
people to feed, a spell of bad weather could
be disastrous. Still, the optimism, enthusi-
asm, and decent standard of living we found
in Guilin indicated that the average man's
entire life 1s no longer devoted to surviving
hunger and disease, He can look bevond
today and aspire to an education and a better
life for his children

UR CHINA TRAVEL SERVICE
guide arranged a visit to a factory
fora group of us. Asis customary,
we were ushered into the meeting
room for a briefing. Hot tea and cigarettes
were served as factory vice-manager Zhang
Yingchan extended a “warm welcome from
the staff and workers of the Measuring
Instrument and Cutting Tool Factory.”
Then he clapped his hands. We clapped
In return,

The production machines were antiguat-
ed. Final adjustments for accuracy on mi-
crometers were made by hand filing, Yet the
results appeared to be fine tools

The average worker's salary, Mr. Zhang
told us, was fiftv vuan (about $30) a month
“Starting this vear, an incentive program
permits an efficient worker to earn an extra
10 percent. Already we have increased pro-
duction & percent.” He seemed pleased with
the results of this nec-capitalistic idea

In early morning hours we joined jogzers
running under umbrellas in Guilin's unend-
ing spring rains. We enjoyed excellent food,
even a local speciality, dog, On two trips

No baby-sitters are needed in this open-
front neighborhood warkshop where the
seamstresses bring their children
Working for an urban cooperative, they
can earn the eguivalent of $20 a month.

i
¥
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down the Li River we viewed the awesome
stone pinnacles wreathed by swirls of gray
mist—an unreal stage

Even with our eyes wide open we could
se¢ a China of 2,000 vears ago; frail women
in harness dug their toes into the gravel
hanks as their bodies strained to tow ancient
sampans against the current. Legend says
every sailor who drowns in these rapids
becomes a devil clutching at boals trying
to navigate the rapids. Fishing cormoranis
|__;||:='r'-.J.|_|'| an the sterns of small boats—sea-
sonally unemploved since they can’t see to
fish in the muddy waters ol spring

At Yangshuo, where the Li River trip
ended, we visited a 1,300-vear-old banyvan
tree—as ancient as our redwoods. Une big
difference: The Chinese know who planted
this one, and when, and why. It was part of
the landscaping for a temple when the Gui-
lin area was o center for Buddhist culture

E ESPECIALLY remember sit-
ting atop towering Folded Bro-
cade Hill as the citv below us
slowed to meel the night. Sounds
wafted uplike an audible incense to spice the
evening quiet, A rooster crowed. A train
in the distance. Laughing children
hatted a badminton bird in a side street. An
overloaded cart squeaked along, pulled bya
man bent to a draft animal’s work. A tourist
bus announced its sell-importance I
noisy dog by try
path, Most silently ignored it and continued
Lheir leisurely pace
What we saw we hiked, but we left Guilin
frustrated. Our eight-day visit generated
more ||1:1-;u.'::-r|_- than answers., Was China's
shining new liberalism succeeding? It
seemed to be advancing by f1ls anct starts.
Dissident posters were coming down in Pe-
king. Yet agreements were being reached
"L'IHL he West for new factories and hotels.
nderstanding China can be compared to
solving the old Chinese interlocking worcrelen
puzzles, What seems obvious often 1sn't,
and whatl seems ~'II:'!I|II_-L"', mayv be =1I‘.'!|".L'

‘nlike the inln‘l.-q designed to frustrate and

whisl

alt o

cvielists out of its

eonfuse. the Chinese we met seemed eager
fiag ._'_;.,jl_'j'-[_ij',lllljl,[ '_|_['||_: :'rIL-r'n!-Ll.[l. T:I'LI.. ll|.'-.L'

old friends who haven’t spoken to each other

for thirty vears, the people of China and the
7. 5. have a lot of catching up to ds

)
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Harleguin lights splash Reed Flute

Clave. ong of Grullin's pnme attmocticohns

eavry rains filter through the valley

Nefterrnitd Crtog -"-'.'l"=||'|. J { Yot I'I..u"l,'












ISEN from a devastated town,
Crutlin blooms again as a
place of beauty. The five

simdtlar buildings along the Li River
(below), the author was told, house
veterans of the Long March; this

5,000-mile retreat of Commurtist

forces in 1934-35 15 celebrated in

China as a national epic

New housing of stuccoed concréte
(right) iz all apartment style.
Typically, workers from the same
factory [ive together. Bomb sheiters
are built urider the street, since the
threat of attack by the Soviet Union

i3 token with the ubmost SerioEsTess







OMEBADES-IN-ARMS stroll the stdewain

along the main street (above), Sefore The

buses and trucks roll, eariy morming
traffic of bicycles and a handoart (right} pass
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Streaked by arctic suntight, two Pacific walrises swim beneath the pack e off the

northwest coast of Alaska. On a diet ofciomes and snoils, walrses rench massive pro

portions, sometimes weighing two tons: Thick blubber (nsuiares themt frim the Diteer




cotit of the Bering and Chukchi Seas

whose waters support the greatest den

sty o marine mammals o carth,

Learning
the Ways
0f the
Walrus

By G. CARLETON RAY
Photographs b
BILL CURTSINGER

NADAZZLING REALM of sea and sky
oreathing the tonic arctic air, we sat on
bleachers of floe ice watching a conclave
of walruses. Indistinet mounds of brown

flesh soon resolved into lounging clusters of

the largest—whales excepted—aof all north-
eTn mamimuls.

Un that bnght July day in 1977 we were
midcourse in a novel experience: Never be-

[ore had a single walrus herd been followed

in moving pack ice for more than a dav or
two. We kept this group in sig

Having sailed through the Bering Strait
into. the Chukchi Sea (maps, following
pages), we were put overside each day from
the U. 5. Coast Guard icebreaker Glarie
Liur research group, ferried to the ice in in-
latable beats, included graduate students
trom the Johns Hopkins University in Balti-
more, where L am a bhiologist

| his particular day we were fortunate to
see Odobenus vosmarus, the “tooth-walking

iLior 12 davs

sea horse,” In association with the i--"||.:|l'
bear, its only known enemy apart from man
and occasiopally the killer whale, Two
bears were vastly outnumbered by 426 wal
ruses in 45 groups: Une of the bears almos
haphazardly charged two of the walrus

CoOnEregations, (Coniintued on page 569



“Like hogges upon heapes,”™ wrote Jonas
Poole. 1 7th-cerntury marinér, of a ferd of
willrises such as this ore seen from a hell
Ci '_r"‘.: v df*.'l & |II;".' LiCE .J.l!ul'l.'L.l L 'I'I.I':Lllf S

After wiinitering in the Bering Sea, most
.

arrrmals migrate north o the Chuwkct

IL'S
rich feeding grounds. As the weather grows
cold and the pack ice closes up, they swing
south again, rettorting to the Bering Sea in

late fall grd ecrly wintet
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driving dozens of the animals off the ice.

Among the walruses, what we observed
was mostly a monumental somnolence:
Sleeping is the prime activity of out-of-the-
water walruses, But we recorded the “woof
talk” of females and voung, and dominance
and appeasement displavs—the finest hours
I'vehad in two decades of walrus-watching;

Way of Life Assures Strict Privacy

Walruses are, in truth, Poseidon's crea-
tures. The major events of their lives—eat-
ing, courting, mating—occur in a liquid
realm where man is ill suited o follow. For-
tunately, when walruses haul out onto the
seaice to restand bear young, they are quite
casy to approach in ice-breaking ships.

In recent years, observations by remote-
sensing and underwater-acoustic devices as
well as by mini-submarine have given us
new perspectives on this beast, Still, total
walrus behavior remains poorly under-
stood. Like icebergs, they are seen mostly at
the durface, and we must infer the rest

This ignorance could be costly, for the
homeof the Pacific walrus in the Bering and
Chukchi Seas—or Beringia, as the area is
called—is important to man. These shallow
seas cover a continental shelf largely un-
spoiled, despite heavy exploitation of its ani-
mal resources over (wo centuries. Marine
mammals and birds thrive here in the great-
est density and variety anywhere, Beringia's
seas also offer rich fisheries and, undoubted-
ly, vast resources of il and natural gas,

Une way to understand the ecosyvstem of
these fertile waters i= to study “indicator”
species that affect, or are sensitive to,
changes in the marine environment. In tak-
ing the ecological pulse of the Bering and
Chukchi Seas, the walrus is a prime tool.

[ got my start in walrus study gathering
calves in 1958 for the New York Zoological
Society's aguarium at Coney Tsland. Soon
after, I met Dr. Francis H. “Bud” Fay, now
of the University of Alaska's Institute of Ma-
rine Science, and he has become my closest
colleague in walrus research.

O the two subspecies of walrus, Atlantic
(Odobenus rosmarns vosmaris) and Pacific
(0. r. divergens), the Pacific is larger, with
heavier, longer tusks and a broader muzzle.
Male Pacific walruses may weigh two tons.
The enlarged canines projecting downwarrd
from the mustachioed muzzles of both sexes
at times appear to get in the way. and many
walruses accidentally break them, carrving
fractured tusks or only one or none.

Though ungainly on land or ice, the wal-
rus is agile in its preferred environment.
Streamlined, supple, and muscular, it
swims by means of side-to-side sweeps of the
rear flippers, each being used alternately.

For northern peoples the walrus has pro-
vided skins for boats, sinew for cordage,
blubber for fuel, food for humans and dogs,
and ivery for implements and arl objects.
Forme, years of walrus-watching has meant
working with Eskimo hunters, mostly at the
village of Gambell, Alaska, which clings to
the northwestern tip of 5t. Lawrence Island
in the northern Bering Sea. There the an-
nual northward migration of marine mam-
mals begins in April and ends in early June
with the start of the brief ice-free summer.

At Gambell one May in the early sixties, |
wined a crowd of Eskimos speculating
about when the “walrus 1ce” from the south
and west would move in, bearingits heaving
herds. Beach pebbles whispered their re-
sponse to a lazy surl, Sunset silhouetted
Siberian peaks fifty miles to the west.

Winnie James, a veteran walrus hunter
who had agreed to let me accompany him,
sauntered up.

"How does it look, Winnie?" [ asked.

“"Plenty of ice soon. Lotz of walruses, "

And when the walruses did come. we
climbed into clothing of down and wool and
headed for the boat racks, our dogs pulling
sleds piled with outboard motors, rifles,
sealskin pokes, and assorted paraphernalia,

Silently our skin boat slipped into the gray
green water, strewn with broken sea ice.
lce, in fact, was a big part of the poetry of
this day—ice and the dark, clear water, the

An underwater blimp at cruising speed, a bulky cow glides beneath the
surfoce. Plankton gives a white coating to the bottom of the ice and clowuds the
water. Although ungainly on land, walruses are adept swirnmers, diving asdeep
a5 300 feet and remaining submerged for perhaps halfan hour,

Learning the Ways of the Walrus



Long ivory tusks distinguish the adul
walrus (abowe); both males and femoies
gronee these enlorged canines. Scientists
believe that tusk size helps determine an
individual’s status in the herd.,

During deep dives, blood s pumped
from the blubber to underlying tissue to
maintoin body temperature, Thus, when
the animal emérges, the shinis o bleached
color (below), which tums a reddish
brenwn s Blood flushes hack to the surface.

The author speculates thot walruses
feed by rooting along the bottom, feeling
for mollushs with their sensitive whisfeers,

as this painting portrays (right)







panoply of birds, and the Eskimo’s easy har-
mony with it all. Many boats returned laden
g thie crews |+ fi

pnwanted parts ol the carcasses to the sea
Walruses pass Gambell midway m t

i
The procéssion i ludes

spring migrition

whales, porpolses, and
chieflv sider ducks, auklets. fuimars,
and murres. some tarry, some trn west b

Siherin. But most travel on north, In one of
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the ereat sea mammal and bird migrations

on earth, thousands of tons Of HVIDE Crea-
tiires nass throueh the Bernng Strait 1o brel
summer pasturage in the Chukchi or Beau

fort =Seas, or 0o nest along thell shores

Huddled aguinst their mothers, 2-week-old calves find relief from

“outhbound in tall, the walruses are HicK 1n

wor and Jamiurs
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males remain [&r 1o the
Wilrus Islands of Alaska
haps twice that num
Crudf of Anadyr
Walruees lead double Hves, a |.1j'|l"| Li
hoth airand water. Stnee scawater conducts
Neal

FITE [Mhadll mals need extri II..'-'.!l L1 RCH

saouth among thi
2 Bristol Bav, Per

T SUETTUTIEE 11 ~1herta s

aboul Twenby times better than air, ma-
T he
walruz’s hlubber, between skin and muscle,
A i I & r_'-||_ I_ii_rl_'l_' &l I:Il.'- i|| ||'I'.I'

[0 maintain a stable body temperature

LS.




nowever—about the same as humans' 98" to
99" F—nsulation is not enough. On land the
|:.‘-I|Il-i.'[|1 15 olten one of '11=-I|L.I|[i|]£ EXCESS
heat, contrary to the need in the water for
conservation of the body's warmth

The walrus copes through a =pecial kind

wrnoregulation, or tempériiture con
trol. 1 he antmal 15 able to vasodilate—to
shunt hot blood outward to the skin where i
can be cooled. Walrusesvasodilate when the
dpparent itmperaiure (the combined effect
of rachation, wind, and moisture) rises
above about zero degrees Fahrenheit, The
converse occurs when they enter the more

heat-conductive water. Throurh vasocon-

striction, most of the blood is pumped out of
the blubber, which then insulates the bods
Irom the sea's penctrating chill
Although the Pacific walrus 1s not endan

gered, the controversial Marine Mammal
Protection Act of 1972 gave it full protection
from commercial hunting, exempting only
Alaska’s native peoples, who kill perha
3,000 animais a vear. Limiited sport hunting
has been permitted since the spring of 1976
understrict Alaska state control. The kill on
the Soviet side is apparently less than our
own. The impact on the walrus population
of this legal toll is uncertain, since their total
numbers can only be estimaterd

I

chill Bering Sea winds, Without such protection, they would soon perish. 573
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Summertime resort for bull walruses,
Alacka’s Round Island (facing page) isan
ugli—an Eskimo word mearing “houiing
out ploce.”

On beaches as well as ice floes, walruses
constantly jockey for preferred spols o
rest, During disputes, the animals often
feint and parry with their tusks, occasien-
ally jabbing each other (below). The buils
guarrel frequently, but their wounds are
seldom serious since males are armored
with thick skin covered with lumps called
tubercles.

Once comfortably reclined on the beach,
walruses gssume a variety of relaxed pos-
tures (abowve).

e Sl AIN | EELDW AMDO TRITRO PREE]

U. 5.-Soviet aerial surveys in 1975 put
the Pacific walrus population at between
140,000 and 200,000 animals. Certainly the
Pacific walrus has made a remarkable re-
covery from 19th- and early 20th-century
slaughter. In fact its numbers may be near-
ing carrving capacity—the maximum nums-
ber its environment can support.

But the walrus still is highly vulnerable.
A growing demand for scrimshaw—the
carved ivory that commands such high
prices in the souvenir and art trade—could
lead to annual kills in excess of sustainable
losses, The population could also suffer a
catastrophic decline because of environ-
ment degradation, pollution, or exploitation
of rich mollusk beds, the walrus's major
food source. No binding international treaty
for management vet exists

Walruces No Clock-watchers

Onlv four davs oul of Nome on our July
1977 study, we contacted Herd 111.7 (Al-
ready on this trip we had made 110 walrus
sightings.) Following the animals for almost
two weeks, we observed that the herd
moved only & few miles relative to ther
original floes, but the assemblage drifted
sixty miles northeast on the shifting 1ce,

The movements of Herd 111 contradicted
our assumplion that walruses haul out onto
ice every day, mostly at night and midday.
The herd emerged on the ice as a unit—ocon-
tinuouslv out of water for about forty hours,
then constantly in the water for one to three
davs, without any sign of a 24-hour rhythm.

Instrumenting marine mammals is ex-
tremely difficult. But during the summer of
1974 Dr. Douglas Wartzok (my colleague at
Johns Hopkins), Bud Fay, and I traveled on
the research ship Alpha Helix to Round Is-
land in Bristol Bay, where we intended to
try radiotracking the walrus, Alpha Helix is
operated by the Scripps Institution of
Oceanography with National Science Foun-
dation support. As we cruised, we laid our
plans for testing “limpet” transmitters on
three big bulls.

The limpet, which “pins” itself to the
tough walrus hide on contact, is applied

*Support for the author's walrus studies came from
the National Geographic Society, the U. 5. Marine
Mammal Commission, the Office of Naval Research,
WASA and the U. 5. Coast Guard,

L
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from the end of a six-foot pole. The scent of
man sends walruses into a panicky rosh
toward water, so 1 had to stay downwind
and clear of the animals access to the seato
avoid being squashed like a grape should
they stampede. Another hazard was l¢ss ter-
rifving: One good whiff of walris on a warm
summer’s day is nearly enough to unseat my
emotional attachment to the creatures!

The limpet worked. We tracked one burly
subject for half a day—a record, although he
slept most of the time. Three years later we
tried an “improved” limpet, but—alns!—
the walruses easily rid themselves of it. Nev-
ertheless, I am convinced that one day we
will follow marine mammals, including the
walrus, by radio and éven by satellite for
long periods—perhaps for many months.

Big Tusks Tell Who's Boss

Observing herds at Round Island, Dr.
Edward “Ted" Miller has established that
the walrus’s tusks are important in asserting
dominance. Within ¢ach herd the largest
animale with the longest tusks are more ag-
gressive and more successiul in disputes.

I am convinced that walruses do not use
their tusks to dig food. This legend took root
two and a half cénturies ago, although no

Stealth and a downwind approach allow Johns Hophkins University student Rod-
ney Salm to inch close enough to “pin” a radio transmitter (o d witlrus. Designed to

one has ever seen a walrus use its tusks to
dig. A walrus, like n man, is almost weight-
lessunderwater; digging with tools would be
as difficult for it as for any diver. Also, ani-
mals that have lost one or both tusks are just
as fat as those with a full complement.

[ conjectured vears ago, walching cap-
tives, that the walrus feeds by rooting with
its sensitively bewhiskered muzzle in the
soft seafloor, where the animal’s food resides
{pages 570-71), Bud Fay has also concluded
that the walrus's head structure favors muz-
zle rooting. 1 am sure that one lucky day we
will zee it with our own eves.

In fuct, in 1972 in the Bering Se¢a we came
very close. Inthe small research submersible
PC-3B we descended about 125 feet to
the dark bottom. Our searchlights probed
shead over a silty seafloor stréewn with
crahs, starfich, brittle stars, anemones, and
the mounds and tracks of burrowing organ-
isms. Oceasionally a fish drifted by,

Through the forward plastic window, an
odd pattern on the gray brown océan [loor
came into view. “Look at thoge furrows!" I
exclaimed to pilot Mike Adams. Our lights
revealed a tangle of foot-wide troughs; trac-
ing off across the bottom as though some-
thing had been trenching with a giant
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trowel. Evervwhere was the litter of broken

and empty clam and snall shells

sam Stoker, a marine biologist with the
University of Alaska, had emerged from the
submersible a few
that
had been working it over

‘Those must be the trails Sam told us
about,” | ‘Assuming that walruses
made them, there'd be no wav they could dig
such patterns with their tusks. They could
clo 1t only by roocting with their muzzles. "

MNaturalists early identified mollusks as
the main itém of walrus diet, but manv othe
bottom-dwetling, or benthic, invertebriates
are eaten [oo—sea sqQuUIrts, worms, some
crusiaceans. Now and then walruses catch

[1sh, and sometmes they accidentally swal-

aavs belore. réporting
the bottom looked as if & bunch of pigs

oer A

low bits of plants and ocean-floor sediments.

The imphcations of this diet are stagger
ing. Consider each adult walrus's dailv need
lor & hundred pouneds of food. This would
mean eight hundred lare:
or as many as ten thousand of the smaller
hard-shell clams. Shell fragments are rarels
lound 1n walrus stomachs; they apparentls
tear off only the siphons from the soft clams
and feet from the hard clams

Bud Fay believes, as | do from stu

eaft-shell clams

v of

1 — il : . " . B
Lmpet—waorked foroniy a few minutes before the walrus rake

follow the movements of o single animal. the device

captives, Lhat the walrus uses 1ts muzzle and
wihiskers to rool and feel for food. When i
find= a morsel, the lips

-..'Il.'” .I||li :I-.-'-.".l'l'|.|| -I.'II-.IIi','_

ire pursed about the
WEion Ol i
urps out the flesh

FUSes are among the biggest creatures

LOREUe s

Wa
in thelr environment. But what eats them?
We knew that polar bears occasionally take
avoungwalrus, Ohurwork with Herd 111 1n-

dicated that imteractions between these two
powerful mammals may be far more fre-

guent than was previously believe

Bears Snack on Nol-so-last Food

wWe repealedly <aw polar bears chase wal-
ruses. and we observed one bear consuming
the remains of a calf. If the call is the quarry,
now does Lhe polar bear separate it from its
exceedingly protective mother?

vatching herds spooked by polar bears
In the mob's frantic dash for
ast in. We hyvpoth-

esize that polar bears charge walrus groups

FAVE LS 3 IIJI'

Walch, a4 Call 15 olten L

on the random chance of <&i7ine a

heads for the water (followine pages

alf as it

However incomplete our knowledee of
the walrus's feeding and betng fed upon, we

know little more of courtship and reproduc.

tion among these animals. Bud Fav lone
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A charging polar bear scatters a
herd on a Chikcht Sea {ce floe
fabove). The author and hiz col-
teagues speculate that bears rush
whole groups, hoping to seize the
siowercalves before they reach the
water. Un g 1977 expedition they
saw @ young polar bear drag the re-
maitne of ¢ calf across the ce (left)
Upon retrieving the carcass, they
made a remarfable discovery, AF
ter Rilling the calf, the bear had 1n-
cised a hele in (ts neck. Gradually,
devolred the walrus, the bear
had peeled the skin bock and
turned 1t compietely inside out,
like o coat zlecve. When the re-
searchers righted the skin, all they
found was an empty hide (right)
Eskimes have hunted walruses
for cerituries, wsing nearly every
portion of the animioals, from hides
for boats to whiskers for oodh-
picks. Protected from unrestricted
hunting, walrus populations now
appear to be increasing. Future oil
exploration in the Hering and
Chukcht Seas, however, could pose
gnvironmental threots




suspected that female walruses ovulate in
mid or late winter and that courtship also
takes place at that season, far from land in
the southern Bering Sea. To observe them
there,in 1972 wejoineda U. 8. Coast Guard
icebreaker. One March morning, sixty miles
south of St. Lawrence Island, Bud and 1
traded the steel decks of the Burton Island
for Bering Sea ice, which squeaked and
crunched beneath our boots.

We walked upwind toward a walrus herd
and hid behind a pressure ridge. The small
herd of about fifty animals consisted of fe-
males, subadults, and voung, Fewer than a
dozen rested on the great floe. A number of
young splashed at the edge of the ice. The
rest were diving to feed. Then we saw,
among thosein the water, a huge bull.

From time to time we heard a peculiar
knock. The sound came from the water,
And now and then our ears picked up a light,
mellow whistle. T tossed my hydrophone
into the water. Immediately, the instrument
brought to my ears an eerie chorus of knock-
ings and bell tones.

Following a louder series of knocks, a
huge bubble of air bursting on the water’s
surface presaged the appearance of a bull.
He rose to breathe, with mouth open and
nostrils wide. Almost at once we heard a
sound as of a fist striking a wooden door.
Then followed & light whistle, produced be-
tween pursed, beefsteak lips. After a minute
or two, the big male inflated the beach-ball-
size¢ pharyngeal pouches on the sides of his
neck, threw his rear flippers into the air, and
vanizhed downward.

His behavior was remarkably consistent.
Always after he dived, I heard a double
knock, followed by a resonant bell tone—
“knock, knock. boing!" After a few seconds
came another two or three “knock, knock,
boings,” then a series of knocks, slow, then
faster, and ending in a phrase reminiscent of
the familiar folk drumming “shave and a
haircut, two bits!” Another series, a final
loud knock, the air bubble, and the bull
emerged gulping for air.

Over and over he performed. His avérage
durface time was 23 seconds; he submerged
for a bit more than two minutes.

What we observed was clearly involved
with the ceremony of courtship. Yet I know
of no one who has seen walruses mating, 1
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feel sure, however, that they mate in water
and that underwater sound—the repetitive
“gong" of the male—is the primary means of
courtship display. This song must be under-
stood not as an expression of joy or love of
life, but as a highly stereotyped, seasonal,
sexually distinctive call.

The Walrus: Whose Responsibility?

The walrus has been chosen for special at-
tention in joint investigations of the United
States and the Soviet Union under their 1972
environmental protection agreement. The
animal also figures strongly in studies of the
Outer Continental Shell Environmental
Assessment Program in Alaska.

The 1972 Marine Mammal Protection Act
placed the walrus and other marine mam-
malsin U. S. waters solely under federal au-
thority. The act brought proper national
perspectives together in policy, but in some
ways it proved retrogressive. It essentially
relepsed native peopies from management
authority, and it abrogated a state restric-
tion on walrus hunting in Bristol Bay. Alas-
ka had to surrender its emerging prograom of
research and its important marine mammal
responsibilities. True, some authority has
recently been restored to the state.

Wherever the authority may lie, protec-
tion of walruses and other marine mammals
i= an empty gesture without equal concern
for maimtenance of the animals’ environ-
ment—Lthe seas and their total biomass, We
must guard the natural inhabitants® “equal
rights" in a benthos that may be underlain
with coveted ol and natural gas.

I cannot fault a hunter who tukes his prey
and then, in Melville’s words, “furls his
sails, and lays himto his rest, while under his
very pillow rush herds of walruses and
whales.” Unfortunately, efficient modern
weapons can tempt their users into wasteful
exploitation of the animals of sea and land.

How difficult, from an urban vantage, Lo
place nvalue on wild creatures of arctic seas!
As I study walruses, my companions are the
Ezkimos who kill them and eat their meat.
While subsisting on living things, man seeks
a clearer perception of his niche in the natu-
ral world. Toward this understanding, as
also of the walrus's place, science informs
ourinsight, as conscience and wisdom guide
our hands and minds. B
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WR /! ROSE IN THE 5SO0UTHWEST.,
a ipeclacular streak of color, I'n
about two mansites, before reach-
g the opposite horizon, it had

bvoken up into aboutl 20 big pieces,”

That i3 how sheep-shearing con-
tractor Len Wright describied to me
the apocalvptic sight that sent him
bolfing for his camera at 12:30 a.m
on July 12, 1979, to record the ner.
vously awaited homecoming of the
largest, most complex piece of equip-
ment ever sent into orbit

Clut of 16 possible reentry orbits,
skvlab chose, on its own, the safest:
BL percent over water, with much of
the balance over Australia's virtyally
unpopulated intérior. Despite the
best efforts of NASA to contain the
fall over sea, Skvlnb was to scatter
somme of 18 Nery scrap over the south-
ern Austrahian coast. Fortunatelv, no
1N JUries were réeported.

A week lateron a sheep station two
miles inland. blue-aniformed NASA
scientists of a U. S, inspection team
identify one of the ten water tanks
that once ringed the space lab's work-
shop—perhaps the very one seen here
above the hand of Navy Capt. Alan
L.. Bean, floating weightless as com-
mander of Skviab's second crew of
astronauts in 1973 (right)
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INDERS KEEFPERS was the ruile

after the dust settled . Feelings of re-

lief gave way to Skviah fever. Fired
by reports—many [alse—of huge cash
rewards, hundreds of space-junk
scavengers == out over the outback by
Land-Rovers, trail bikes, and small
planes. Most tantalizing was the pros
pect of finding Skylab's heaviest com-
nonents, such as the telescope mount
and the lead-lned fiim vault

[he heftiest discoveries, a8 of mid-
Aupust. were two oxyeen toinks found
near Rawhinna. One of these proved a
publicist's dream come true for the
Mizs Umiverse contest 'Ilhl_l"l'-lh Al re-
hearsals), telecast from Perth on July
201, By this time the treasure {ever had
cooled, and ctizens of Esperance gen
|-|--|.=*-]-_'. donated to the National Geo-
eraphic Society a chunk of a charred
fiberelass-and-plastic heam found on

Lhe heach near their town D

LR
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Getting more out of coal
takes skills that go beyond coal.
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consumplion. 50, as the nation uns primanly on petmleom, on fareien oil demonstrate a
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How to select a sound system for your

car, boat or plane.
Audiovox candidly reveals what you should
look for, listen to and beware of.

By Robert Harmis, Techmecal Director

ou are confronted by every-

thing from $30 AM radios to
§1,000 high Ndelity systems. Where
should you shop? How much do you
really need to spend? Read on as
Andiovox throws some light on the
subject.

Audinvox ams 1o provide
American motorists with a level of
soiind reproduction previously
pttained onlv mn the home -
through a ramge of more than 119
syslems and components.

Where to buy.

Manmufacturers with a limited range of
prodocts need 1o sell aff of thewr
prodocts (o all Types of sTofes.
Avdiovox, an the ather hand,
markets 3 rotally dtfferent product
groiups, The regular group—providmg
supenor sound reproduction at
reasonable price and availabie
throuph conventonal retuilers, chan
stores, and cutalogs) the 5.P.5.
(Spectal Performance Series) featur-
g original equipment stvling and
features —avalable only from new car
dealers; and the Hi-Comp group - a

Belizii= Criams
Fuifhi- ze=rrgi

PHiEsi-Lafs Ldmp
Fit quadinl~e daimriar

Cuigi-pate pOE ZEY
FEF Fogin s

PulesTad dspign ganat
szz=ire=s 30 hmzi=ne

Cemgiitar-grafe lUfa
lunciise pEisrhEr

S'ant)

cormplete line of “state of the an™
componcents; avallable through car
stereo speciplists,

How much good sound
should cost these days.

You can plck up 5 basic AM radio for
about 350, The average cassetie or
cartridge plaver with built-in AM/FM
radio and rwo good speakers will cost
about $130. And if vou want to shoot
the works, Avdiovox builds an elec-
tronicallv-tuned cecetverfcassetic
playver with auro-reverse, the HOA3
ypeaker system, a 60-wans-per-chan-
nef amplifier, plus Dolby®, Cr02
switch, parmsmetnic equsizer, etc. for
around $950. {Installatvon charges
excluded. |

Speakers — Facts vou
should know.
Ax with home hi-fi, speakers are the
mis! nportant component of a
mabile sound system

Bt ad 1 ot Bl ARG TP B
g T ST

AErchess TR0 G - e
LT S B S T

Hard Parrealing
Topa Viest

Aiilg swdarEE
LabkElle fimmhpeiee

1 sofimm ® JERewnd FeTared are ceryesed iad dereioperd s oy

gt rrrear A Labsmpines pf M

Lad. | Vilebyesea, Tofan

The keéy tssue is compankihny, With
power out-pats of 60 watts per
channel und up, an inappropriate set
of speakers will blow out, I vou play
yvour Audiovox recetverfamplifice
through power-matched Audiovox
speakery, the performance of the
system will be optimized to the fullest.

T he Awho Dome™ 6" x ¥ speaker nvmiom

"THK™ bo-fius denssy

$ iAredmai o ritadnie Hi rmphenae,
iy Ao begh iV v ey

More than 15 vears of

[ eXperience.

Audiovox sound svwtems have s
remarkabie pedigree. The single-
minded pursuit of supenor sound in
automobiles has never been diluted by
diverssfication. The state of the
Audiovox art is superior mobile sound
SYSIETS

For further informanen, urile o
K. Harms, Dept. NG, Aundiooex,
150 Marcus Blvd., Hawppauge,
New York 11787
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emember one thing
for Christmas.

rety gt miemberehips to
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When you stand b'y' each nther for 50 years,
‘ﬂ-m- have an insurance v::it:tn1|:i.ﬂ.|n'4,|«r that will stand hy you too. 5\
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INTRODUCING
THE INCREDIBLE

FORD
FACTORY TOUR.




= =l

What you can own is incredible.

wWhat we re doing s Incregibie.

For tour information write:
The Incredible Ford
Factory Tour,

Box 2000,

Dearborm, Ml 28121.
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“SURE | WANT A MICROWAVE OVEN
BUT | HAVE NO PLACETO PUTIT




Modol JYMES

INTRODUCING THE NEW SPACEMAKER
MICROWAVE OVEN FROM GENERAL ELECTRIC.

We designed it to install easily over your present range.

“Imagine, 3 microwave oven “I love the way it's chunged “My Spacemaker oven has
and range hood in one. my kitchen. an extra-wide oven interior.
With my new Lk SPCC Mk et | pever doeamad how ~i|i'.|.'-:'_ it irs Fpacious gnouzh fof my
ovien | have Lihe I"'.':'.i".'l:- (2 MicTo Lo LI||J be o mive Yy Kiichen i rI'|"'|-._'-_| 1art cassernli |.f|-|'| i |-|..||
waving, and | haven't lost any custom look. The wood tones hlemd  dishes side by side ™

mn beardifully with the rest of my
Kitchen. And with the Spacemaker
DVER 10 Cottimnation with my range
| now have two ovens in che con-
Vietfikenit FoCiatiom.

“It has all the microwave
nven features | need,

| can cook by time or by tem For voul nearest Spaceiminker
I . perature. And with the Microwave  Oven dealer, call toli-free
eounter space, The Spacemaker Lrutche and Cookbook that cime (B ) 44 T-4700). In [linas only
oven Nts n beautifully and has its '.l.;.'||_“':lI spacemaker oven, 'm call (%)) 322-3400,
OWT el fam andd light for my whipping up meals | never realired You can count an GF for
runge below | could microwave! greal ideas in conking.

GENERAL &3 ELECTRIC



You put o lof of time and effort into your shides, becouse ek theinr best, they || put Kodok poper behmd them. You §
you want quolity results. Now get the most enjoyment out know its Kodak poper by the words, "Ths poper monufoc-
of them—in framed enlorgements for — = = tured by Kodok, on the bock of your
your desk, your den, os woll decor, ' printi

Jirst toke your fovorile shides to g store Moke the most of your fovorite shdes
with o ugn that says, "We use Kodok in colorful enlorgements,
paper. . foragood look. They llmake up ovonlable wherever you see
as many enlorgements os you hke, n the Kodok papes sign.
almost ony aze. And to help moke them S Easiminn Bodob Comysny, W19




L
“A II hter car atrong. ightweaight aluminum alloys can help
cars bacoma hohter And reduced weight in
CArs can mean more miles per gallon That's

uses IeSS gaSGIi ne. Wiy many ailminum Darts are Now oeing usad

i vErDus American cars And why many otherns
H 28 r':r:f- '-Infl::r =:::.'r_|:-u_::: :r:!'lsﬁl:lc-rzllr.l :u'l_ "_"'-I"":-'L-'"_-n'
CIC AIC LOWAYS e ey oo ncied o same o
Alcoa aluminum can s e
hEIp increase yaur We can’t wait for tomorrow.

miles pergallon” BALCOA




FREE
ICELANDIC WOOL
CATALOG

Landau offers the lasgest selection of
et men's and childeen s loelaredi
w0 SrOduCie Sriywiiere in LM e
Ponchaon, oasty, jackets, Kansd kel
Faedleis, mitleEns. SCAMES., WAL
and mose. Every Il color <ata

ofg carties & swedch of s un Lxijafemaln § FIrsl sRdmmg 18
-._.: T o T Ei (TEwTH| F :I- Pl RET] BT TER = | ||'-:!"
caarmrine o quality. bewlandic [he win wymbolices liberty

[he Beaneh ol live sak
g Nl [ E AT Wi Ard the lasrel

wioal| |3 exira warm, esira hght
#nira beaiidiful Sened for free swatch
nnd unmigue celandesc wool Calesod
ine the coupan bebow or call TOLL
FREE BDD:25T7-9445: M.J. Hes.
goo-782-8313113.

FREE Catalog
FREE lcelandic Wool Swatch
Call Toll Free or send this coupon

LANDAL
1 14 Nassau St., NG-10
Princeton, MU G530

Fiease rush oy TS full cosolr Lanniad oeland
il sl d@ng imeE WO el

I
I
Mame |
l
E

||;_| 'II.'II

5 [ Afghnamtsn
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Retail Shops in Princeton. MJ /| Mancheater, V1
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JAMAICA RESORT HOTELS
W& THE BEST CHOICE IN JAMAICA




T'he International Society of Postmasters announces

OFFICIAL GOLD ON SILVER PROOFS OF
The World’s First Stamps

A defimitive collection of 73 historic stamps— the first stamps
ever issued by the 73 nations that were the first to tssue postage stamps,
Authentically re-created i 24kt gold on sterling silver

r ™ THE YEAR 1840, the {irst postage stamp 1n his-

tory was i2sued, It was a stamp of Great Hrtam,
which came to be known as the “‘Penny Black® This
-, histonc stamp was destined to change the course
of life throughout the cvilized world. For it heralded the
iFsuance by ether countries of thetr own stamps — and
eventually resulted in an imternational postal network
linking peoples m every corner of the globe

Now. the International Socety of Postimasters will pay
official tribute fo the first stamps of the world by ssuing
gn unprecedented collection

Authentic re-creabions of world's first stamps

Working from the actusl stamps themselves. the sculp-
tore of The Frankhin Mint will re-create the designs for
these historic stamps, capturing all of their distinctive
features. Then the mint's master craftemen will strike
rach gold electroplate on sterling silver stamp in flawless
Prool guality

The result will be a collection of enftrely gocurate rep-
licas of stomps that are among the most significant in
history. Stamps considered among the warlds most
mteresting philatelic treasures.

Cficially authormzed and authenticated

To certify that each gold on sterling stamp bears the
approval of the International Society of Postmasters, the
oifictal symbol of the Socicty will appear on the reverse
of each minted stamp-- and the designation 24kt gald on
sferiimg silver
o0 that each subscriber will be able to displav the col

iection ot home, a custom-designed hardbound aibum
will be included as part of the collection. And a special
magnifier will be provided to study the stamps in detail.

lasued in limited edition

The World's First Stamps will be issued In limited adi-
Hon—and it s being made gvailable only unti] December
al, 1979, After that date, it will never be offered again—
anywhere in the world

The collection will be izsued ot the convenient rate of
one per month, and the guaranteed (ssue prce Tor each
a3kt gold on sterling stamp is just $19.50

To acquire this important new colléction, your sub-
scription must be entered by Decomber 31, 1979, Mail
the application at right to the International Socisty of
Postmasters, ¢/o The Franklin Mint, Franklin Cenier,
Pennsylvania, by that date. Il vour application is post-
marked later than December 318t it will have to be
refused and returned.

A Custom l.lﬂ'.ll;ll'-l':J 1|':|I|-_I=|. CHe T ierl [gls B - HE
meagn fiar ama inclurkdd g5 Gart ol the aolsctinm
Al S |_!",|I._:I'|
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=y

OFFICIAL GOLD ON SILVER PROOES DOF
¥ L &
The World's First Stamps
Must be postmarked by Dycember 3], 1970

The Frank hin Mint
Franklm Center, Pennsglvanoa (908§

Enter my subscription for The World's Firsi
Stamps, twuesd by the Intermational Society ol
Postmasters, and consisting of seventy-three 24ki
gold on sterling silver proel stamps 1o be sent to
mee af the rate of one petr-month

| il send no monry nivw. Bl me- 518 .50 for

each gold on uie rling silver prool stamp in advance
cf is shpiment
* Pluw sy ptars silva 1o
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Guesis are gathered. A toast or
two. And brunch begins.. .a
stcaming slice of Swiss Omelet
Roll adorned with a bit of mus-
tard sauvce. Both made rich
with KRAFT Real Mayonnaise.
And both fine company for

Sunday’s best.
SWISS OMELET ROLL

|

1/8 teaspoon popper

1-1/2 cups fincly chopped ham

1 cup (4 ors. ) shredded
KRAFT Matural Swiss
Cheese

| /4 cup chopped green onion
Watercress

Combine mavonnaise and floyr,
ol ook, trring oty
Fmdmrmmhcﬁ % and
sonings into stifily beaten cgg
ﬂilﬂ.hﬁiﬂnﬁf‘:‘ﬂﬂ-ﬂ}_
inch roll Wax
" at 425°, 20 minutes. Invert

'A'S pan on towel, carefully remove
-3 combined ham, cheese and
.IE‘_ Hu I i T
(A2 lifting with towel while
A2 Top with mustard sauce.
6 10 B servings

y

|.h._
0e
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. This country must get more
involved in resource recovery. 4

And the steel can is the »
easiest resource to recover.

Every day, Americans throw awav the staggering
total of 800 million pounds of trash. Most of this repre
senits valuabie resources we could = and should - re
cover and put back to work

One valuable resource is the steel can, the mos
widely wsed can for food and beverages. Steel &5 the
casiest of all marerials to recover because it cin be
scparated magnetically rom other trash

It all Americassteel cans were recovered. nearly
ve million tons of steel could be recveled annually o
bulld bridges and bulldings and hundreds of othet
necessary things. And, by recycling all of this steel,
we'd alwo be comserving tremendous amounts o
cnergy. since it requires only about half 28 much
energy to make stecl from scrap as it does 1o make
It from scratch.

We reofl toa good start. Many cities are alreads
recovering billlons of steel cans for recveling
Many more, including New' York City have
[CSOUITE recovery plamnts, with magnetic
retrieval of steel cans, in the |.Zi..'-IIII:Z:"._-1 LR
To help vour own community get involved
send {or our ree, fact-filled bookler

Nothing recycles
as easy as steel.

_*—————-1

United States Steel

Ltited Staces Steel, Bax & Dept. € 110

E :f'_*-i.':l.’-_.'h. PA 1z2In
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lwrming Tash into Cxh)
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"This road
system is
a marvel.”

There are -
no simple solutions.

Only intelligent
choices.

[E CATERPILLAR 1 o

7 e A Trpa v ol Lt i -'h'J



Fill out information below

to get your free copy of
“The Worlds of Alaska!”

Additionally, | am interested n more speciic information on

We would like to learn more about people wha are
livtereatedd i Alaska We'd e late pour help Iy
RiiES Ty thesa I-"l.'l‘lllﬁﬂ.l fpuEstlons

IThank vou'

If you read only one book this year,
read this one.

— a0

More than a million copies of “The Worlds of  visitor services, as well as advertisements featuring 95 @4
Alaskal” guide book series have been distributed  the most current offerings from Alaska's tour, E S
in the past four vears. Now the all-new 1980 transportation and lodging companies F Do F
edition is available to help you plan the most  “The Worlds of Alaska!™ is a book that gets = £
exciting vacation experience of your life. people moving. Send foryourfree copytodayand = E E ;
BN =

The 112 full-color pages are filled with all the we'll be looking to welcome you to Alaska in 1980,
information and details you need to make your Mail this tear-off flap

Alaska vacation happen — maps, pictures, descrip- ey .
. - send Alaska to muFﬂEﬂﬁ
tions of all scenic, historic and recreational

i che rear-off flap hoy been reemoved, jear wrep

attractions, detailed listings of more than 1200  Atsks Swie Diuision of Tourien, Pouth E-301 dursss, Al 9911

BUSINESS REPLY CARD | e




THE COMPUTER RADIO.
Free Offer! AT 6:00AM,IT’S SMARTER THAN YOU ARE.

Introducing The Greal Awakening from General
Electric, For starters, it's smart enough to let you

For
! the time directly. . . no flipping around the
GENijgIR(‘)ANP?[I—iC — *.: t.—r'. program it to change stations for you. 5ol

will rock yvou to sieep with Strauss, switch o yous
néews station, and wakeywou at B: 15

WAKE-UF

Readers

Then iI comes back on 1o wake up your better half
o Beathowan a1 7-53. All with push-button eass

WAKE-LIF ?

- When you forget to set the alarm . .. The Great

FhwEL g rer empers 10 remangd you

ARM OFF

T
X

¥ou can scan 2l e AM o2 FM stations by oressing
3 button or, to tune m ons siation, just punch n

ihe fraguency ol wur choice on the Eeyboard

HADIO AM

fiou can also program up to soestations into he
memory. And recat amy gree with the touch of a

Fnges

RADIC FM

Far 3 ittie extra sleep press (e snoaf oar 11 els
YOI SIERD an extra Minute Or 20 X o 1ou fel

the mamary how o

NOOZ TIME
e Great Awakening 15 50 smart o even Tells you
wihen you've made an e, Bul it's easy o

orrec st Dess d Dutlon

'.::'L"lli.i LO LT |]'r."_' I'I'I'|'!_=,-' cH T:I-I'r e |.'-]Eﬁ.'
edition of “The Worlds of Alaskal”™ 112
|

page, tuliy-illustrated offical State guldebook

oy s ERROR
Don’t delay .. because the supply is limited. This

i5 the boak that can tum an Alaska vacation into

a eaiiy 1or Yo

Muailing Instructions:
[. Cut this flap off along the dotted line inside.
2 Fill out the requested information on the

| o

DEREr Side of fms Han
i

1 Fold flap in hailf so ather side is on ouiside
I Seal shut with tape

I
Lirop i matll, No siamp necessary

GENERAL &3 ELECTRIC



NEW COMPUTER SPACE COMMAND.
NOW THE BEST ZENITH EVER
IS EVEN BETTER.




Brand-new Kodak cam-
eras with a flash that
flips out at the touch of a
button. So you're always
ready in a flash for sharp.
clear pictures. Three
cameras, and one is right
for you.

[




Free. 11 ounces of potent medicine for companies
sickofmn:rageausbusingssnmelproblems.

It's a simple fact: the cost of
business travel today is cutrageous.

But there's something simple
vou can do about it

Wirite or call for the free Beech-
craft Business Flying Rit. It's the
kit that's already provided first aid
for hundreds of compames, large
and small, that were sick and tired
of seeing travel costs cuthing deeper
into their profits.

And T}'ths vear the kit has been
updated and expanded with per-
unent new information o make it
even more helpful. Information like:

Up-front answers to your most
important questions about owmng
an mrplane: Do | nead one? 'What
size should it be? Who wiil fly it?

An inside look at dozens of
creative ways companies use busi-
ness airplanes to solve problems
and create new opporfunities:

The Beechoraft Dichess. The
yos e needed at spe

An independent study of the
relationship between business fly-
Ing and eorporate profits,

And you can even figure the
net capital cost of a company air-
plane, like the new T-tailed Beech-
craft Duchess; shown here.

Truth is, a company arplane
isn't always the answer. But with
this kit you'll know the right gues-
tions. And that's the first step to
making a rational decision on a

chiral 4-seal b that can

s oper 190 miph, In guied, solid comfort.

cofnpany airplane.
Find out for yourself why the

company airplane is the fastest-
growing mode of business travel
today.

Send for the Beechcraft Busi-
ness Flying Kit, Ounce for ounce,
it's the most potent information on
business flying today.

' e * F F F N B N NP F N NN N F B B U J

Write on your compan
letterhead to: gced'l Alrcra

L]

Ll

t ; (T
Corporation, Dept. A, Wichita,

| Ransas 67301, Ask for our

! free Business Flying Kit, and

{ please mention if you're'a pi-

# lot. If yvou'd rather call, make

'

L]

i

[

|

)

L]

-

it collect and ask for
Dick Schowalter, Jr.
316-681-7072.

£3 Member of General Avistion
Warnufactizrern Associatlon

L F F F 0 0 R B B 8 B _R_E__ b _Jl S R 2L _J
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HOW TO
CALL YOUR MANN IN MANNHEIM

DIAL DIRECT

Fvour area has inrernaticonal Diali NG, YOU _"il" Call oround he world in almost

No fime. How? DI'-..- dlial Mg YOl Isesif "-..-'-..-"'II"‘- U Deraror assisianca ang Withowut
waining ‘wzrrﬁ annheirm? Just dial

011+ 49+ 601 + tom s

Ir's thar easyl And you save money when you dial --<.'-.|=t.~?-f-'-“‘--’ abour 11% on

[ T Ly

a dminure call to Mannheim w- iNCarmarn

ALMOST DIREGT

Unhil your area has Intemarional Dialing, here's the nexr besr way 1o save fime
on overseas calls: Dial 0, and rell the Operator the counmy: ciry and local number

you wanr, Have all your informarion ar hand. because the fewer questions the

Operator asls, the fasrer -.--:;-_l' | reach your party Be sure to specify Sration or

Person call. ANG Or Srarion calls nor requinng special cperator assistance, you can

ger e same low rates as Infermarional Dialing
F'I_"'.-_ CVenNVoare conN aicl aifecr o WONOao. me LanbHoaEnn l_"",lll—]:_ 403 H':I".-"'-"'F'-I

ana pars of Mexico-jusr as you dial direcr ro cines inside rhe continenral U.S

Tf. i {_;J roONNOge or Imysninc wArh SMON. KeeD Me Cooes |“-._J; —_|T. -_]:‘-___'j L5Ee

rem when you want ro call the world-fast!
D TN PAISCIPAL CTTES T - x
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ECONOMICAL
TRAVEL!

Free. Your guide i economical traved
Terrific rooms at terrific rates. More than
1 M) banpains, Matl the coupan
todiy. Or call 1-B00-446-6900
In Vireinia call 1-B00
382-5881
Economy is
our Hrst name.
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I hoper Exrciibive Tt
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N
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ECONO-TRAVEL
AN BTG Al E0ES
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A Sitmar cruise is just one delicious
experience after another as the 54
chefs and assistants aboard each ship
create everything from buffets to

MNew [ssues—New Countries—Triangles
ROCEKETS—0OLYMPICS—SCOUTS
BIRDE —FLOWERS —ANITMAILS —
ALSDO Old Canadian and 1.5, postage
stamps. All genuine, Plus complete
illustrated Canadian Stamp Catalog.

Nend fon cenia for mmatiing.

GRAY STAMP COMPANY

Torontoe, Ontario, Canada MAW 2M2

Explore Your

World!

Write for
FHREE CATALOG
HATIOWAL JEOGHARRID

SOCIETY
WASHINGTON, 3 © Jugsl

Who could ask for

flambes, from pasta to prime rio

To get a taste of just how good a
Sitmar cruise can be, see your travel
agent about a luxurious 7,10, 11 or



“Don’t risk all
for a can Of oven cleaner.”

=ounds silly. doesnt T Who'd |-.|-I A Lo

bl - _-_1|I _.r' I. Il-
claamaery Lols ot I-..;:;.--I.'. B

DHE, DECauUsa ihey aon | r-.—.4.|...:F. thal aeroso I
gans arg very voialile. Tha heal in an air-tight moving van can
cause tnem D expode, andangenng a whale shipmen!. Don’l
Bver move flammable items or .“:w'.-;r-' | "'I|:_-| Ners

To help you avoid ExpEnsNg mMISiakes and save monegy moy

g, we ve compied 72 hints ----I how-ino's. No mattar how
Wien Or whare yvo

J e gomng, saome of Ingse col
LY L) I': |"--|'_I

J sold facts can save
04Ul Brosainy iearn a 1ol that otiner movers don | 12l yvou

And Ihal should tell you a lot about Wheaton
ror your copy ol money-saving tips, call

your Hocal
Lk o P - =l = 5 My
Wheaton agent or send 50¢ with your name

afldress and zip
>ode (0 Whesion Van Lines, P O Box SO0800. Indignapois
inchiana 45250

—

Wheaton Van Lines
| The Mover people
talk about. Nicely

" :
anything more.
14-day vacation aboard the Liberian

registered [.5.5. Fairwind or Fairsea
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“The lifestyle in Bermuda appeals
to us very much. Golf, swimming,
tennis, the beach. Everything
you want, at your fingertips.’

Stephen and Ann Bell talk about the Bells' second visit to Bermuda.

"The architecture is a delight.

It's nice to see a house exactly as it was.
Like stepping back

a hundred years.’

" don't see how Bermuda can
be improved upon. This is only
the second time we've been here.
But it's not going to be the last.’

%2¢ yoor trpvel agend or wrie Bernuds 3135 12
EXIFine Avme WY ALY, EDO or Sofle TORC, 44 School 5. Soxien, Mass. 0710
or 3OO Karth Stshe Stneel | Chicage 1N biGld
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Myth:

Railroads waste a lot of energy.
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Fact:

America’s freight railroads
are in the forefront of

™ energy conservation.

With energy a scarce commodity, Americas
freighi railroads are leaders in lapping new tech-
nologies o consenve our dwindling eneigy
resources. A new and innovalive throtllke contnol
device that malches a rain's power 10 (15 needs
Can beip reduce rallroad huel consumption by
up o 15,

Sophisticated locomotive fuel injection sys-
lems, automatic shutoff valves al fueling stations
drl improved manlenance practices are signifi
canlly tnmming energy consumpticn. This at 3
time when freighl rmiroads use only 327%.of the
pelmileum consumed by the Iranspartation
ndustry while handling 36.2%: of the nalions

e inlercity reght

Today. the milroads search lor enengy saving
measures is reaching beyond luel conservation
Maintenance-free solar batlenes are being

i lested 1o replace power ines o remole grade
CrOSSING sysems: an energy saving innovalion

thai has lar-reaching polential

Railmads have akways been the most enengy
eflicien] way 1o move bulk cargo overland, Now
with fuel at a premiwm Amencas freight railmoacds
are more important than ever lo the nation

For more information about rairoad enengy
ethciency. wrile: Enengy. Association of Amencan

3 Railroacs. American Railmads Building

Washingion, D.C 20036

Surprise:
Railroads use less than

one percent of the nation's
energy resources each year
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Of course, vou'll find the low net ¢ost of our Vanguard policies a great catch. too.



Meottung in the world of compatitive
spon can match the Olympic challange. Il
i & challenge that demands not ondy the
best n human gthiefic achigngment, bl &
delerminatson thal can be stemmoned up to
OWEICOoMmEe sesmingly Imposaile obstaties.
Yet with all the talerd, skill and dreams the
Qiympic Games focus intd crystal clanty
Il B brigd nsdand, thara can be only a few
who waar the goéd.

For Peggy Fleming and Jean-Claude
Hilly the intensity of thew gold-medal-
winning perfiormances on ihe ice and 1he
slopes passad Iheough them for & few
moments of heamn-stoppeng aclion most of
s never feel ina lletime. Bul Ihe mam-
anes of tha day ive for them lorever. in
photographs

i & because ol he wial imporiance
o the lasting visual recond of Ihese events
ihal Canon has been selectod Official
35mm Camera of the 1880 Olympic Winter
Games. Uinder condstions of ulmost sever-

iy, in & sdustion that decries comprimss,
Canon photographic equipment will be
expecied 10 deliver images thal comply
with one umyieldng standard. They miust
e the best altainabile.

Canon's suppor for the 1880
Olymipic Winter Games goas far beyond
the intimate sorcedy of eye, hand and
camefrd. It extends o every aspec of the
pholographic obigations that the Games
gnfad, Supporting pholographsrs whose

ineShood depends on the mages they
record lo posterity. With prolessional
service and ropair, systéms support and
BuppieMENIEry Of eMErgency equipment.
Standing behind our commitmant to being
best, by offering the best assisiance
money, skill and human dedicalion can
provide.
The quaity standard lor all Canon
photographic products is something you
may not see on the outside, but you'll come
10 appreciale as the years go by. It's tha big
difference between Canon cameras and
others thal saem 10 oNer equnvaken] por-
tormance. Ard il s something that simphy
can't be fakad.

Ir's inpvitable that considenng
Olymplan achisvement calls 1o ming supss-
lative statemants. Al Canon, wa don't use
supariathves lightly. We take being
"DEpl vary sanously.

And weall be at Laks Placid fo
Prove it
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