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HIS HAS BEEN a vear of extraordinary
I events—the tall ships sailing into New York
Harhor on that marvelous July 4, those un-
forgettable Olympic performances in Montreal, the
pageantry of two political conventions, the success-
ful landing and search for life on Mars. The dif-
ference between our own time and any other 1s that
now evervone can vicariousiy attend these hap-
penings through the powerful medium of television
In conveving their excitement and color, television
18 unsurpassed—>but, unfortunately, these wongder-
ful moments do not make up the bulk of network
programming: Much of it 15 drab, & gray droning in
the background of American family life.

Maore than a decade ago, the National Geographic
soctety decided there was a place in television for
programs characterized by the same qualities we
seek to maintain in the magazine. “Americans on
Everest” premiered in September 1965 as the grand
begmning of whial has proved lo be among the
longest-running and most honored documentary
series in the history of television

Last year our progrums found a comfortable
home with the Public Broadcasting Service, thanks
o 4 generous grant from Gulf il Corporation. We
were ill delighted when “The Incredible Machine,”
that stunning film an the human body, accomplished
a unique feat, swamping compeling progrims on
vommercial networks in New York, Boston, and
Los Angeles.

A new series, co-prodoced with station WQEDR/
Pittsburpgh, begins next month. We hope to keep
luring millions of viewers to the public side of the
broadceasting band with programs that offer high
adventure and educational content On Tuesday,
Diecember 7, we share 1n one of the most fascinating
and tragedv-shadowed treasure hunts of modem
times as Mel Fisher locates the wreck of the Span-
ish galleon Atocha, battered and sunk off Florida
by & hurricane 1n 1622

Cin January 18 we jain the crew of the vovaging
canoe Heokule's as thev crass 3000 miles of open
Pacific, using only the navigation methods—uwindd,
wave, star, and bird—aof the ancient Polvnesians.
U February 15 we tnke a fascinating, and moving,
look at “The New Indians"—four native Amen-
cans segking to preserve their identity in @ muoss
society. And on March 8 we travel the great Volga
River, known to the Russians as Matushka, Mother,
through the heartland of the Soviet Union.

For these voyages of discovery, the only reserva-
ton required s vour television dinl, tumed to
public television.
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What's Happening to
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Cooling in the Northern Hemisphere, thawing
in the Antarctic . .. shifting rain, snow, and
Fovrm patterny . fee caps, voloanic dast, air
pollution, sunspots—the myriad forces that
change carth’s basic environment are srill far
frivm wunderstood, Samuel W, Matthews
reviewy the weather forecast for ftomarrpw.
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Actir Robert Redford and photographer
Jonathan Blair follow history's hoofprints fnto
the hidden cornery of a nog-so-old Wesr,
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Returming fooone of the worladhy ot ixodted
fands, John Scoficld finds the Himalayvin
realm and ity 20-vear-old monarel moving
canfiously infe modern fimes.
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Beset by a frozen land that sheuld nor be
damuaged, by problims phat might have been
foreseen, and by construction costs Hhal
cannol be kept down, the most expensive
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lemperatures change
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Weather report fromm vesterday unfolds as climatologists date anmual bivers of smiow

butldup n Antarctice. Workdwide, average lemperatures have dropisd about half n de-

oree Pooafter six decnddes of abnormad warmith, durme which world population doullesd




The frigid
nuise of
Antarctica

XPANDING and contracting in rhythm with

the seasons, theé south polar we sheet demon
strates how quirkly va=1 expanses of e can form
Microwave radiation images recorded by the
rrmbus 5 satellite are color-coded o reveal dif
feTences In osnow and waler surfaces: They show
the entire contiment, outiined i wihite, with (rogen
winilier seps dooblineg the extent of Antaretic ice.

In late January (left), high summer at the South
Fole, sea joe barely fringes the lamimass; whose

ity indanel e dome alicites o shades of green




aive] dark blue relatively low rates of snow [ and raise sen level worldwade? Or will the warmith
-wumsilntion. Eight months later, betore the end of cause added evaporition and snowilmll that will
ralar winter (right), foating e extends far out t eventually re-enlarge Antarctica's ice capr
spa, appearing in hues of rose and brown. Offshorn U'nderstanding the mechanisms of sun, ocfan
winds and upwellings of warm waler Keep open o currents, and ce remains oritical o antcipating
gray patch of ocenn off the coast at right future climate. By some cooling procesz in ages
Scientists do not vet [ully understand the role of paast, joe bulldup has triggered huge glncial
nojar iee in climatic change The West Antarcti marches across the planets tace. Climatologists
we shieet, far example, southwest of the Antarctn assume it will happen agan, but they still lack
Peninsuln. may he gradually shrmking. Is the pres the data to tell whether we have already entered
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The ice wall cometh to a8 forest in south-central
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senlomi=t John Imbre told me ot Brown Linid
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lead a major U, 5. Government-funded effort,
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| Tedictiond, to
chart weather patiemms of Like pasi |1 hope o
learning what muy happen in the future

‘In the 19700, really lor the hirst time, we
ifellites, big computers, and

5 well as the data to attack that ques-

have Lhe tools
S b LE]
tion, o me, this 15 the most exciting nnd criti-
cal challenge facing soence todny.”

i just what 3 gomp on with the climate?
What changes are taking place around us?

“From 1880 to about 1940 the world
particularly the MNorthern Hemisphere
|!'|._Illj:_" i |"._'F'Il|-|| O SITULCANT WATTNINE, i
heard from 1. Murrin
Vatchell, Jr, 0Ol the Natonal Oceanie and
vimosphieric Administration (NOAA),
ong of this nnti most respected chima

toloeists (next paegel. He went on
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pveraee global temperature. IEs tallen about

Wiat's Happening to Chur Climati

half a degree Fahrenheit—even more in high
latitudes of the MNorthern Hemisphere”

| Frowing season shrank
1950 and 1966,
Lamb has noted. In the northern trer

Englamd's annua
by nine or ten days between
Huber
of the U, &5 ¥hdwest, summer frosts aggim oc-
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ben e has returned to Ieeland’s coasts

1 1
abber more than torty vears of virtaal absendce
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During the last 20 1o 30 vears, world
temperature has fallen, irregularly

ai firsi bul more sharply over ihe
last decade.

L%, NATIHOMNAL SCIENCE HOARD, 1974

Alaska and Scandinavia have
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Have Berun advancing amuan

Yet, oddly, in the eastern United States

wiestern Soviet Undon, and much of Europe

LS wetre 1

the winters of 1973 througch
warmest in decardes. And recent studtes have

hinted that the southern Hemiisphers may be
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Cooling trend of world climute was docy-
mented in the 19%00% by |, Murray Mitchell,
Ir., of the Mationnal Oceanic and Atmnsgher-
i Administration (¥04a) Now, he notes,
carbon dipxide pollution mav be contribut
INE- L0 An Oppostie, or wirming ff:l‘-jl_'lll.:'..
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"Humun voleano™: Hedd A Bryson aof the
Umiversity of Wisconsin coined that phrase
ey desenbe how an exploding population
hits flune particulate matter, such as dast
fromcultivabion, into the tmaesphere Ther
it blocks solar ruys, and surface tempern
tures drop. In the complex climate equation
this mayv be a ertical factor, he believes

warming by ot least as much as the Northern
has been cooling off

“It 1= possible thit we are on the brink of a
several-decade-long period of rupid warm
ing, observes Dr. Wallace 5. Broecker of
LColumbia Umiversity's Lamont-Doherty Geo-
lpercal Observatory. “1F the naturid cooling
trend  bottoms  out . global  temperature
would begin a dramatic rise this warming
wotld. by the vear 2000, bring average global
temperatures bevond the range expernience:d
curing the past 1,000 vears"

A steéady buildup of carbon dioxide in the
earth's atmosphere from the buming of fos-
=1l Juel—cond and oil—has occurred since the
industrid revolution besan, Higher levels of
this colorless, odorless gas tend to warm up

Were the cooling trend to reverse . .

the varth could warm relatively rapidly,

with porentially catastrophic effect.
NATHINAL SCTESCE FOUNTIATION, 1975

the planet by the so-called greenhouse effect,
holding in the infrored radintion—hent—that
would otherwisg escape Into space

The CC); level 1s already up more than 10
percent since 1850 by the year 2000, experts
sav, il may have risen another 200 percent,
epough to cause a 0.6 C. (17 F.) rise in aver
age world temperature

THER SCIENTISTS debate whether
particles thrown up by man—in smoke
from industry and slash-and-burn. aeri
culture, i dust from cleared land. in exhausts
from cars and arrcrafti—also warm the atmo
sphere, or have an opposite effect, cooling off
the earth by reflecting incoming sunhght

The violent eruption of Bali's Mount Agung
i 153 threw enouch voleanic dust into the
stratosphere 1o reduce measurably the amount
of snlpr rarhation reachme the eround around
the world.

The effect was only temporary. Bul the sen-
silivity of climate was pointed up indepen
dently by a Soviet and an American scientist,
who concluded that a permanent drop of only
1.6 to 2 percent inenergv reaching the earth
“would lead to an unstable condition in which
continental =now cover wouwld advance to
the Equator (Contmued on page 550)

National Geographic, November 1976



Wit ithe history of climate bhefon A storm of ransistors churms  stmulated
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Crystal ball of glacial ice mav help Witk
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Glimatic clues

HE HISTORY OF CLIMATE on our planst

s been marked by the chilling grip ol

massive e ages ongd the |-.-r1;|]r|t_-. ol clulnee
Ml of haman civilizaton has taken ploce within
o parbcuiarty bemen: penod of some 10,0000
viars. Each climatic era leoves evidence of its

presence-—clues now-sought to help unravel the
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W OF DEBRIS on the

whenn Moor affers & revarsd of

climate above the surface. The
bvipes af Liny 1ossis [ound o
different levels in the sample
chow s temperitures of the

far past. Analvsis of sediments

i this tubular ¢ore, taken

from the North Atlantic, provaded
ghmpses of world climale over

a span of 100 million veurs.

SEA CREATURE the size of a pinkead,
Neogloboguadrina pachyderma. forms a shell

spiraling one way (abovel in water
colder than45°F. [7°C.} and the
other way theiow! in warmer conditions.

HAPID CHANGE In

Morthern Hemisphere
aktLLION  tlimate from subl roplcal
TEARS AGOD to glacial about thnes
rratlicn YEArE 300
Fepresents a majod
giscovery From thiz cors,
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THEE HINES M”?“T' ACCLURATE DATING vet developed for past
00 B.C, 860 B.C. climate comes from tree rines, whose width, density,

WARM mric other IJf-‘JIJE"ﬂJL‘.‘ revenl local I-_'|:u|:ll|-_ cormditions vear by
L"'. ﬂ M vear. From hall a century of work m the American southwest
ll""-"'. II-/- fﬁh‘ _..r""-l'. it cohtinuods netord of tree growth extends over thousands
\II I[Lﬂu:, \ u.t. years. The wregular -:L!tl lefti from o 'ET”',ITll |_| liristlecony
pitse thal grew in the White Mountzons of Califormin cobtains
rinirs that can be counted back to about 2000 pc. They show
trevdds of local temperature (gruph, below) that can e
i( ‘I‘ 1|‘| correlated with clmade around the world
‘l ; WARM COLD
; : - _.l-L_'I':r-':i
_ ipEn e e — IBE0 — Beginning of GG-year warming:
. . . 1 N waorld food autput and population grow
l ' e rapidly; Oy in atmosphare rises
' |50
KOO - JBDC — Coal conditions proviiled
ity the Califarnia mount ams during the pariod
Y — 1000 komarwrs in Evr ope 4% the Lt len ;='|.r._.-r. 0
; _ ._-:_: I000-1300 — Shkarp warming in Califernia
1::. i P was iater than around the North Atlantic,
- . _[[h |~ 500  when Vikings settled |celand and
'g T’, Creenland
;. .-

e

300 B.C.~400 A.D. - Warm, dry period

Ly e _ AD saw the Romans build the grealest
,:‘ AP ' B.C empire of ancient times.

V. SHARP |

-V chilled the L s 500 B.C. — Glaciers advance in

[ - warld son  estern North America during a cool
. jo9.000 B9.800. |' wet period.

ao0-860 B.C. — Magnlfed tree section
000 (inset) shows yearly climate in California
botwaen building of first temple in
Jerusalem and founding of Carthage.

s : 1500
III"E.Hﬂ.'!":n Aﬁﬁ 1526 B.C. — Thin ring from very cald
¥ summer, possibly due to sun-deflecting
RF o T aust thrown into the stratosphere by
o = y valeana Thera in the .i!ln:geﬂn Sea
".:E nm{Es ' 2000
]
. : i
XYGEN In ﬁ!iﬂﬁﬂ Kr ..,H-hE]:E"-l AND ‘:_
varies according to the | iCRLeRE - A NG TR |

temperatuee in which snow . LIVING _-EE ;‘*rﬂ:ﬂi;ﬂ
fell o form the jce sheet. '-_I : :F;E:;:::;nf:;m-rl dﬂj*:

Usiny A mass. Specaimities L} trees to artend bristlecans
to measure the lil-ﬁ'-l &4 3 4 parws chronology back B.200
(avien isotopes 16 bl 15 at ! s yEars, This éxact yearly
various levels i the ice core ' e growth record has been usad
above, drillesd ﬂ{:.i.'ll'l:il'i [:rt.'ﬂ fJ to correct the radmocarbon
tarv, Gireenlani, l-l_Hl:'l'lT:iﬂ-l'l'- | F) _ TODAY :al_e-nd&: for dating events
't]'lﬂﬂ I-'ﬁth{llif !-'hl'ﬂ.]:l.ﬂl.'l!l_i ﬂwr .II_. . |'I i : E-lm E-[: LR | " II ||_ |I|_!_||I| A u I:'I'I'."I'I:IFI': '|l|IT-r.‘| En I-“u't':n
moore o 1000000, voars: b |



REFLECTION OF SOLAR RAYS from snow, ice, and

clouds affects the amount of heat retained by the

ADIATION -H'H'Ilmrhr.l Open water, land surfaces, and the EARTH'S OCEANS store and transport heat.
SR i  atmosphere absorb as well as reflect solar energy. The warm Gulf Stream flows far north to temper
et e P S R ATMOSPHERIC POLLUTION from the bUrning the climate of Europe.
i . : TS i Fromsd fuels can cause giotyal ellmakss ]
! 8 i hangs by increasing the blanket of carbon
:.-Ir'll. " .-. Chang dioxide, particles, and other ce F*‘il'l'“‘EIF':E-
: HOLHEE TRinGUs  gresnihsg Hieal
that normally would radiate into space

IHDE raise dust and
: . affecting
of the subtropics.
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UELED by solar energy, earth's
F atmosphere churns in constant

motion. Heat rises at the tropics
and moves toward the Poles, while
cold polar air sinks and moves
toward the Equator. Surface water
evaporates, rises, and travels great
distances, until cooling causes it to fall
as rain or snow. Earth’s spinning motion
steers the warm and cold air masses
of an ever-changing weather system.

Although dav-to-day rhvthms of
weather are now largely understood,
gradual alterations of climate remain

mystifving. A downturn of tempeérature

after 1940 brought Iceland more winter MORE SUNLIGHT reaches the

sea ice until 1972, In the same period sarth near the Equator than at the o THE ROTATING EARTH daflects ocean

Britain's growing season shrank by znrh":;*xt E"'g.ﬂ“'" "IL' of maving the | ~ currents and twists the winds flowing

nearly two weeks, though the past few general circulation pattern of the : AOUNTAIN betatepn the Equator ind the-Toles:

years have warmed again. The climate Deflected by rotation of the earth, the Hadley _ ‘current s rike them, the resulting

machine seems to be shifting gears. Cells and the Polar Cails form the trade winds Tonm 4|'r"'i L}_“ ‘werather : hundreds of rmlﬁ.lwur.
and polar easterlies. Large-scale frictional forces | in into t ral:mmpl'mhy

drive the prevailing westerlies of the Ferrel Cells. ! H'ull:anl: Erup lons can :ml thn earth by reflecting
)7 | some of the incoming solar radiation.

, ATLANTIC OCEAN

"'.l--




VARIATIONS IN EARTH'S FLIGHT
around the sun alter the amount ar

distribution of solar anergy received.

The planet changes in tilt and
wobbles on its axis labovel, and
its arbit slowly changes.

DURING ICE AGES, huge glacial
mirrors cool the planet by refiecting
more solar heat. The northern p-nhr
cap extended into central North
America 18,000 years ago-

COLD POLAR AIR extends into

earth's middle latitudes like the hem of
a wavy skirt — the circumpolar vortex.

When the wave shifts, so do our
weather patterns.
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of e and each retreat took thousands to
tens of thousands of vears, but the climatic
shifts that set off those ponderous changes
may have ocourred quite rapidly—perhaps in
only a few centunes. One drop from fairly
warm times into full we-age cold ook place
in Greenland 89,500 vears ago—apparently in
less than a hundred yvears,

As weather turned colder, winter snow did
not entirely melt awav in cooler summers
New snow then fell on the old, glaciers and
ice sheets were born, and the ice began
spreading into lower Iatitudes and downward
from the mountain valleys and slopes.

Al = greatest extent, the [ast such advance
of ice came far down into North America,
northern Europe, and to lesser degree across
northwestern Siberia. A mile or more thick,
it pushed relentlessly south, carving the
Gireat Lakes basins, bulldozing hills Aat,
carrying huge boulders and ground-up ter-
rain before it. Eventually, on this contiment,
ice covered virtually all Canada and reached

The climates of the earth have always
been changing, and they will doubtless
continue to do so in the future, How
large these future changes will be, and
where and how rapidly they will occur,
we do not know,

SMATHINAL ACADEMY OF SCIENCES, 1975

south into what is now Washington State and
Montana, Nebraska, [lhinois, Indinna, Ohio,
Pennsylvania, and New Jersev. Long Island
and Cape Cod are both heaps of glacial
debris left behind when the ice withdrew.

That most recent glacial mantle began re-
treating 18,000 to 14,000 vears ago. It has
been only some 8,000 vears since the last of
the ice sheet melted off the Scandinavian
peninsula, and scarcely 6,000 wvears since
it disappeared from the northerm Canadian
mainiand. Both regions are still rebounding
from release of the weipht, rising as much as
eight inches a yvear.

What caused these extraordinary great
stretches of cold? What changed to bring on
the ice? Are there indeed cycles, some sort of
cosmic time pulse, beating every 250 milhon
vears, and more recently every 100,000 vears?
science simply does not vet know,
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A decade ago two Lamont oceanographers,
David B. Ericson and Goesta Wollin, wrote
wryvlv: “It has been estimated that o new
theory to explain continental glaciations has
been published for every vear that has passed
since the first recognition of the evidence for
past glaciation. .. "

And the eminent British climatologist
C. E.P. Brooks, who died in 1960, quoted
Kipling's “There are nine and sixty ways, OF
constructing tribal lays, And every single one
of them is right.” Added Brooks, “There are
at least nine and sixty wayvs of constructing
a theory of climatic change, .. ."

HAT CLIMATE has changed, and con-

tinues to change, is obvious even in the

brief span of man’s written history—a
mere instant in geological terms

Human avilizalion as we kpow it has
arisen almost entirely in the 10,000 vears since
the great ice sheets last melted back, to leave
only those on Antarctica and Greenland.

The warmest weather in this whole inter-
giacial period came hard on the heels of the
ice. In the so-called Climatic Optimum, be-
ginning about 2,000 yvears dago, average tem-
perature in the Northern Hemisphere ranged
a degree or two higher even than today's,

Man learned in that warm time, across the
Fertile Crescent from the Nile Valley to the
Persian Gulf, to farm, to live in communities,
lo write, to travel by watercraft, to tame ani-
mals. He built the first gréat civilizations—
the Epyvptian, the Sumerian, and others in
India and the Onent

Between about 3000 and 2200 g.c., much
drier conditions befell the ancient world:
once-lush reaches of North Africa and Arabia
turned to desert. Semitic peoples were driven
out of the Arabian Peninsula into the Levant.
Drought eventually destroyed the advanced
Huarappan civilization of the Indus Valley.
Similarly, inhabitants of 2 once-wet Sahara
disappeared into dry oblivion,

Cooler, wetter, stormier times returned
after 2000 n.c,, and agnin a thousand vears
later. Hittite invaders swept south into Asia
Minor, Medes into Assyria, Arvans into Indin,
Donans into the Greece of Ulvsses’ day,

The cool and wet were succeeded by the
warm and dry once more. Greece and Rome
knew their golden ages between 300 B.C. and
A.D, 400, But droughts also returned; crops in

National Geographic, November 1976



Tiny pieces in 4 global puzzhe: Dust partiches
seent by o seanning electron microscope can tell of
climnie that existed when they fell on the West
Antarctic joe sheet near Byrd Station. Iron in a
eravish speck (top) indicates it probably blew
from the pearby Transantarcte Mountaims 5,000
vears ago during o warm period of fow 10e cover
The sphernical particle may b pard of an iron
miteonte that entered the atmosphere 10,000 1o
14,000 yvears ago. Two glissy particles (hottom)
mark volcanic penods some 15,000 and 15,000
vears ago, dated by counting seasonal lnyvers.
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Opening o dinry written in ice, a voleano in 1969
pndd 1970 split deep nfts i a glacier on Deception
island near the Antarctic Peninsula By reading
alternate lavers of winter =now and summer wind-
blown nsh, soentisis can compore the regon’s
climatic change with MNorthem Hermsphere datu
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Ghilly August, 16,000B.C.

M.""l_""ﬁl-"';TT."'l-:""-' [SLAND hies under hall a mile
of fce, bt purt= of Alaskn, then linked (oo Asin,

are e free. The Gulf Stream runs almost due
301 epst Sealevel stands 300 feet lower than today,
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extending Southeast Asia nenrly i Australia
Tyvpical summer conditions ut the height of the
lnst glacial advance have been mapped by scien-
tsts (or a project called craMar. They analyze
ponlome daty lo estimiale sea-suriace temperatunes,
extent and thickiess of we, ol propertces of lond
surfaces, includimg different tvpes ol vepretation




Landmasees are keved (righty A, show and ice
(elevations in meters): B, deserts or snow -covered
forests; O, steppes and semudeserts; L), grassiands;

anil E. (orests ardd other vegetabon: Each surlnce
reflects @ characteristic amount of sunlight, Hhis
affecting local climate. Ocean lemperitures, plot
el in degrees Celsius, color-code from darkess

blue (coldest) throwgh lighter bluee to vellows and
grange (warmest) crisar will next chart the pre-
vious wirm interglactal periocd 120,000 venrs ngo,
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Morth Africa fadled; forests and grass vanished
from Lebanon and Galilee,

It turned colder and wetter agnin, and
as some historians have tried to read cause
and effect—bharbarans came to overthrow
Rome. Furope fell into the Dark Ages

When the climate rewarmed somewhat
between AD. 300 and 1004, the Vikings burst
out of Scandinavia They sailed the North
Atlantic to found colonies in Iceland, in a
preener Lreenland, and even in Vinland m
MNarth Amenca Wine grapes were cultivated
In England, farther north than at any time
until the present century

But the cold would return. By 1200 pack ice
was besetting Iceland and the Greenland colo-
nies; the Greenlanders, stunted and starved,
would die to the last man by the late 1400's.
(:laciers in the Alps, Norway, and Alaska ex-
panded. Wet, cold summers ruined European
grain crops and brought terrible famine in
1315 and 1316 The Baltic Sea froze over solid-
Iy in the winter of 1422-23,

From then until the mid-1800% occurred
what Is called the Little Iee Age. Around the
Northern Hemisphere it was colder than it
hias been since the big 1ce withdrew, Famine,
plague, and peasant revolt wracked Europe
In the Amencan HREevolution, ocuns were
dragged across river ice to Staten Island.
From New England to the Carolinas, news-
papers called 1816 the “Year Without i Sum-
mer” or “Eighteen Hundred and Froze to
Death™; snow fell and freezes ruined crops in
Pennsylvania that July and August

It was not without reason: The vear before,
in the spring of 18135, the voleano Tambora,
on the East Indies island of Sumbawa; ex-
ploded in one of the greatest eruptions known
in historic times. Estimates of the amount of
debris and dust thrown into the atrmosphere
range from seven to ffty cubic miles. Sunset
skies turned red around the globe by that fall;
average temperaturedropped 2° F. in the Alps

Clacial retreat high in the Austrian Alps
marks the abmormal warmth that prevatled
in the first half of this century, By 19440, the
confluence of the glaciers Hinterelsferner
and Resselwandierner hias hroken. Where ice
ance ay 650 Teet thick, only & small tongoe
of Hintereisferner apipenrs at Gar left in 19546,
nearly a mile from s farthest advance
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The climatic trend changed once again by
the mid-16th century. The northern temper-
ate zone grew markedlv warmer; indeed, the
century from 1875 to 1975 is now regarded by
some as one of the warmest since the Cli-
matic Optimum ended about 4,000 vears ago.

In this time the industrial age boomed, and
world population more than doubled. Farm-
ing and fizhing expanded to keep up with food
needs; Canada’s wheat line inched a hundred
miles north, for example. But this period of
climate, which our grandfathers and fathers
came to regard as normal, is now recogmzed
by scientists to have been highly abnormal—
abnormally warm and beneficent What wall
happen to our food output if there 1s a return
to the more truly normal?

Judging from the record of the pasi
interglacial ages, the present time of
high temperatures should be drawing
to an end . . . leading into the next
glacial age. . ..

NMATHINAL SUEESNUE MirAty, 172

begun? Are we now at the end of a ovele?

Or 15 the present-day northern cooling
aonly a brief pause in that warming trend that
began in the mid-1800"s? Are there cveles at
all in the climate? 1 asked Murray Mitchell
of NOAA, as [ did many others.

“Put any two climatologists together,” he
replied with a grin, “and that's a subject cer-
tain to start o fight!”

Since the lnst interglacial period more than
100,000 vears ago, he told me. as ce sheeis
have grown and melted back, the oceans have
fallen and risen about every 20,000 vears.

“Urlacial studies in Alaska and Sweden,” he
went on, “have shown what appears to be a
2. 500-vear pulse as well—a cyele of little ice
ages, some lasting 800 ar 900 years,”

But over shorter periods, varnations in cli-
matic evidence occur so errmtically that no
positive cyveles can be pinned down.

“We can’t predict statistically whether a
climate change is likely in the near future—
next vear, next decade, next century,” said Dr.
Mitchell. “We must learn first why climate
varies—what the major forces are and how
they change, if indeed they change™

HA.S A RETURN toward a cooler climate

Basically this planet's long-term weather
—its temperature, rain and snowfall, the stir-
ring of the atmospheére by wind—results from
the flow of energy in and energy out over
different parts of the spinning sphere. The
atmospheric heat engine, or weather ma-
chine, is driven by sunlight—radiant energy.
That enerzy is estimated to arrive at the rate
of 230 trilhon horsepower. Tt is assumed—
but onlv assumed—1o stav absolutely steady.
In torm the earth sends energy back into
space. Some is directly reflected from clouds,
snow and ice cover, the sea, and hight-colored
land. Other energy re-radintes as infrared
wives—hent

Energy in and energy out must match over
the long run, or the planet would grow steacdi-
Iy hotter or colder, and the oceans would
¢ither boil or freeze. But what if the sun slow-
lv “blinks,"” changing by ever so little the
amount of meoming energy? Is there any
change in the =o-called solar constant?

“Galileo in 1611 saw spots that moved
across the face of the sun and thus realized
the sun was spinning,” astrophysicist John A
Eddy told me at the High Altitude (bserva-
tory of the Natiomal Center for Atmospheric
Research imcar) in Boulder, Colorado.

“We know now that sunspots vary in size
and number. They change in cveles of 11 and
22 years—though for one 70-year stretch in
the Little Tre Age, 1645 to 1715, they seem to
have vamshed almost entirely.”

Many have tried to link sunspots to solar-
cnergy outpul and (o climate. Dr. Charles G.
Abbot, a former Secretary of the Smithsonian
Institution, gave moch of his 101-yveuar life
spian tothat question, Other astronomers have
tried as well, but their instruments, working
under earth’s atmosphere, have not heen able
to detect any significant solar change.

“To me, one of the greatest scientific omis-
sions of the 1960's was that men landed on
the moon, drove around, and swung golf
clubs, but didn't leave behind an instrument
to measure the solar constant”™ So 1 heard
from Dr. Stephen H. Schneider, yvoung, out-
spoken climatolomst of NCAR.

To which astronomer Keith Pierce of Kitt
Peak National Observalory in Arnzona re-
plied a few doayvs later; “That was one of the
first instruments discussed for the first moon
Linding. But when you've left it up there, how
do you keep it calibrated, working perfectly

Ly
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for a century? The project wasn't even tried.”

Dir: Pierce and others are hopeful that fu-
ture solar-constant nstruments—carned in
an orbiting satellite serviced by space shuttle
—will resolve whether the sun indeed dims
or brightens enough to alter climate on earth

NERGY IN mav vary for another reason.
however—changes in the swing of our
planet in space. In the 1920% the Yugo-

slavinn  astronomer Milutin Milankovitch
calculated changes in solar radiation received
by earth caused by the shape of earth's orhit
around the sun, its il and the precession of
its anis, which waobbles shightly like a child's
top zlowing down (page 589)

Milankovitch postulated climatic cyveles of
roughly 95,000, 40,000, and 20,000 vears: The
first is close to the magic 100,000-vear pulse
of the ice age in which we still live. Scientists
today do not dispute these orbital cveles but
doubt that thev alone control climate. How,
they ask, do they produce guarter-billion-
vedr periods without any e on earth at all?

For those epochs, others look to changes an
carth itself—the rearing up and wearing down
of mountains, the slow drift of continents
across garth's face ® Such changes, thev <ay,
must radically alter creculation of the oceans
and the atmosphere—the two vast heit-
carrving mechanisms of the climate machine.

Fifty mallion vears ago, {or example, Ant-
arctica and Australin were joined; there was
no free sweep of ocean currents amd winds
entirely around the south polar reglon, as is
true today. Nooisthmus linked North and
South America; currents  fowed  directly
hetween Atlantic and Pacific. The Gull
Stream, if it Aowed at all, was far weaker,
and the MNorth Atlantic and Europe much
colder. There wus no link between the Arctic
Ucean and early Atlantic. Mo Sierra blocked
Pacific rain from western Amernica:

such changes (Continued on page 600,

*The author descrbed “This Changing Farth™ in the
Januory 1973 National GEOGRAPHIC

Dhusty cough of Guatemala's Fuepn Violcano
chokes the sky with a powdery clowd that
scientists feel may tripeer climatic change
Veils of volcanic dust enshrowding our planet
reflect the sun's rays, conling the canth. Per-
ods of intensified volcanic activity may have
nuriored giaciers and triggered ice ages.
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Ample food depenids upon the vagaries
of climate. and the future of an expiand-
ing workd population hangs= in the hal-
ance. In 1972 a Minnesata fermer culti-
vittes o huxuriant field of corn tright) as
rain clouds water crops 10 neighboring
fields. Four years later 0 lew senred
stalks rise nbove parched soll (bottom
right) in one of 6 Minnesols counties
struck by =svere drought. Attempls al
chud seeding o provoke rfain have
beent miude by spraving clouds with
silver iodidde crystals in hopes  that
moisture will coalesce around thim inlo
raindrops.  Results have been mixed

man remains at the mercy of nature

Ihvoss the decreased rainfall represent
merely a temporary dip into ndry pen-
ocl, s indicwted in the graph at bottom?
Chr ds America’s brenpdbasket being of-
fectéd by major climatic change thal
could create more dust stormes; like the
ane that envelops o farmbouse Dneor
Cedar Rapids, lown (above), in March
19764 I the ploandet has been coofing, s
soymie scientists theorze, the circum
polar vortex may be sending cobd a@ir
farther =outh, blocking the usual flow
af waurm, moisture-lnden troproal gr
The shift could shorten growing sea-
sons groumnd the MNorthern Hennspilere

1840







Muan tries to culture rain as he cultures pearls. Planes spew silver iodide crysdals—

in land and seas had to alter world climate,
the cLiMAP people told me. Continental drift
cotld have brought on the Pleistocene,

Atmospheric circulation and heat exchange
between the oceans and the mir are gradually
becoming better understood, Murray Mitchell
told me. But trving to measure and rechice to
equations the vast swirls of the earth’s atmo-
sphere, and to predict from them what may
happen [ar away, imposes on wenthermen
problems of sheer mathematics and dala-
handhng <o complex as to be almost mmcom-
prehensible to a lavman

One tiny variation mav have vastly multi-
phed effect=. Professor Edward N. Lorenz of
the Massachusetts Institute of Technology 1s
famed for his nol-go-fecetious guery, “UCan
the Hap of a butterfhv's wings in Peru cause a
tornado in Jowa!™ He was senous: He argued
that a random tiny disturbance to the atmo-
sphere on one side of the zlobe might kick off
others, grow, and change entire weather pat-
terns on the other side

Despite the sheer size Of such problems, sci-
entists are tving to salve them. The coming of
the electronic computer vastly extended what
they could do. Beginning in 1946 with the late
John von Neumann at the Institute for Ad
vanced Study in Princeton, New Jersey, math-
ematicians set about trving to “model” the

| MJ

weather, and thus predict its course. Evientu-
ally they wsed a computer callecd MANIAC

In a federally owned computing laboratory
at Princeton 1 saw von Neumann's heirs
working on the same probléem nearly thify
vears ldter. Now they were using o machine
iabeled ASC—Advanced >cientific Computer.
Maochines such as asc and ILLIAC 1V, at Ames

Will we be able to recognize the
first phases of a truly significant
climatic change when it does occur?

S TREYN AL AL ARMEMY (0 SCUTESUES, 1575

Kesearch Center near San Francisco, can
handle more mathematical data, perform
more calculations at higher rates of speed,
than any other computers vet bult

ASC calculates the dynamics of the entire
atmosphere, at nine different altitude levels,
as well as the circulation of the oceans. MLLIAC
v, using only a two-level model, can calea-
iate @ d;;_l.l-' elobal weather i two minutes

Dr. Joseph Smuagorinsky, dark-eved, quick-
talking director of NoaA's Geophysical Fluid
Dyvnamics Laboratory at Princeton (page 583),
told me some of this and let me <ee the huee,
muiticabineted AsSC. “We do such things as

et Geographiic, November | V70



mithematically change thie suns mntensity
and see what happens to the world weather
map,” he zaid YAt the end we have a set of
answers, Then wie have 1o find out if we're
¢ven close to being right.”

=0 cxpensive and arcane 15 this game ol
simulating global climate in detail that only
a few computing laborutornes can take part in
it: Princeton, ucLa, the Rand Corporation,
NCAR at Boulder

All have a role in a decade-long scientthe
effort ander the United Nations—the Cilohal
Atmospheric Research Programme (GARP),
el up In part Lo ";ln.'-"-.]rlt' rreater know ledge
of basic physical forces affecting chimate.™

OW DO MATHEMATICIANS know
whether their models are aocurate,
whether compuater simulations of climate

give answers that match what actually hap-
pens, of has happened/?

CLIMAP provides ane of the wavs It hus
drawn a map of the world as 1t actually was
during an average August 1B.O00 vears oo,
at the height of the last glacial advance (pages
592-3). The map shows not only the pgreat
e sheets reaching over New York and Lon-
don. but also sea level some 300 test below
today’s 1t indicates the sea-surface tempera-
tures of those different oceans. It shows polar

What's Happening to Owr Climate?

“oraing of sand” for ratndrops—in an attemgt to waler Minnesota's parched foeids,

waters reaching much closer to the Equator
than todav, and the Gulf Stream flowing far-
ther south as well, straight east toward Spain
=urprising and ingeniods woavs are used o
tell what the actual climate was in past timies:
Ancient soil lavers—windblown dust from
arctic or desert plmns, for example, versus
rich gumbo laid down in swamps—reveal
climatic changes. Fossil pollen, 1n peat beds
and lake-bottom sediments, shows what sorts
of trees and plants grew where and when
Growth rings of trees can indicate weather
of a region vear by vear for centuries
Moraines and till—elacial debris: henped
and across  the landscape—and
buried forests can date the passage of 1oe
samples drlled from ice caps-and glaciers
show annual snow aepths as well as the air
temperature at which the snow fell
Even such esoteric evidence a2 owl drop
pings in ancient caves indicale what small
antmisls were being eaten, hence the climiate
“Probably the méost important spurce of
CLIMAP datn, however,™ Dr. James . Havs
of Lamont-Doherty (page 583) told me, "
dieep-sen cores, or hottom samples. brought
back from all parts of the world's oceans.”
Ty shells and skeletons of myrad sea
creatures, preserved in lavers in the long tu-
bular core samples, are the key to changes of
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sea-surface tempernture, and thus of climate

“By identifving under o microscope plank-
ton called foraminifera—{orams—a marine
peologist can read right down a long core,
laver by laver, sea temperatures as far back
as a milhon vears,” Jim Huays said.

“There are even forams whase shells coil
to the left below a certain tempernture, but to
the right in warmer water [page 584). We can
tell not only ocenn warmth, and thus currents
and winds, but also how much ice covered
the world at different timies.”

I must have lookerd skeptical, he grinned
and went on. "Two kinds, or isotopes, of
oxXVEen oxist in seawater: 0 and 0", the
secomd shghtly heavier than the first, Forams
butid them into their shells in differing ratio.
For vears it was thought the ratio varned chief-
Iy with sea-surface temperature, giving us
another thermometer (o the past. But recently
it's been realided that 4 more important factor
ts how much water is locked up in ice. High
evaparation and snowfall onto e caps takes
out more 0 leaving more 0'F in the oceans

“Micholas Shackleton, an isotope specialist
lrom Cambndge University who's working
here at Lamont for a vear, is using this effect
o measure world ice volume—the ice ages—
from seabed cores.”

Nick Shackleton turned out to be a voung,
rumpled, friendly Britisher. He showed me
how he goes about his magical measurements

Peering into his microscope and wielding

ol

Grim crop of bones bleaches in the
sun us o band of Tuareg plods by n
Niger (mght), victims of persistent
droughts in the Sahel, or sub-Sahar
The ard, emipty African  desert
known Lo the modern world bloomed
with lie thousands of yvears ago, as
shown by a Stone Age rock painting
that depicts people gathering wild
grain n a graceiul ballet (left). Simi-
lar paintings portray animals wsy-
nlly associnted with Jush srassy
roinons. Their pastures dried when
a chmatic shift in air currents
dropped  rmin  elsewhere; another
shaft mow: may be blocking molst
windds that once watered the Sahel
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a very fine moist panthrush, he separated
four or five foram shells the size of sand prains
from a dried sample of seabed ooze. “These
all live in bottom water, very deep, where
temperature s almost constant, only a few
degrees above freczing even in the tropics,”
Nick explained. He let me see their beautiful
shapes, ke tiny chambered nautiluses.

Labeled and sent back to his lab in Cam-
bridge, the shells would be dissolved in acid
An instrument called a mass spectrometer
would read the oxvgen-isotope ratio; from
many such samples from the same core would
comne a curve of world ice volume over tens,
even hundreds, of thousands of vears,

OT ONLY SEABED OOZE but ancient
e as well, buned deep in the Antaretic
andl Crreenland, records past climate.

At the U, 5. Armyv's Cold Regions Research
and Engineering Labomtory in Hanover,
New Hampshire, experts such as Dir, Anthony
Grow study chunks of a 1'A-mile-long ice core
drilled at Antarctica’s Byvrd Station in 1067
and 1968, They look for volcanic ash and
atmospheric dust and gases, clues to climate
as far back as 75,000 vears (page 606).

In Copenhagen, Willi Dansganrd, who with
Uanish, U 5., and Swiss colleaaes has drilled
deep into the Greenland ice cap, uses o mass
spectrometer; much like Nick Shackleton's
il Cambndge, (o measure oXyvEen S0topes in
the e lavers, and thus air temperatures in

Nettworitl G eopraphic, November 1976






Crreenland for o thousand centuries back

Dir. Dansgnard sees rapid changes, or sharp
spikes, in his sotope curves that show' ex
tremely rapd falls in averase temperature
He discovered the apparently quick drop mito
full ice-age cold that took place nearly 4, 0KK)
YCAars g, lor |'.'n:;HI1|1|1.'

Muore recently Dansgaard has seen what he
considers a curtous time warp between the
Csreenland temperalung curve el werather
records from England and western North
America. They show that long-term tempira
rure trends m Greenland, of least back to AD
858(k—as revedled by annual samples from the
e core—have antiopated these of England
and Europe by 250 vears:

England's descent into the Little Ice Age,
hetween aboul 1300 ancd 1700, was preciiled
b unusual cold over Gereenland from 1050 to
1450, By thé end of that bme the Viking
colonies were sone, exterminated. Foar to the
west, oddlv, tree rings in California show the
same climatie phihse or ometable as En
gland’s, 250 vears later than Greenlond's

If thus time warp holds true—more drilling
in Greenland in coming: veprs will seek to
confirm it—Europe and North America could
be headed into much colder weather, such as
Grreenlandd had from 1706 to 1900

CE AT THE BOTTOM OF THE GLOBE
may hold the power to change world cb
mate as well Isthe Antarctic foe cap, which

holds 90 percent of ull fresh water on earth,
rapiclly melting away and rasmg sea level? Is
that enormous ice cap itself (pages 378-9) the
crucial contral over the climate?

A New Lealand sclentist, Alex 1. Wilson,
has supgested that possibility. As we bulds
up on the south polar continent, he theorizes,
it reaches a poimnt where its sheer mass, plus
heat from below, melts its base and starts it to
move. Frictional heat addeto the melting, and
it slides faster. The Byrd Station drill hole in
1068 it water between e and bedrock

Surginge outward on this lubricating laver
of water, the lee may push far arross the
Antarctic seas. Increased refection of solar
rafiation, Wilson thinks, might cool the
planel enough to set off another ice age

Other glacolomsts wonder if & genernl
breakup, or “collapse,” of sectors of the Ant
arctic ice cap is now going on. They say that
the West Antarctic ice sheet, much of it based

fald

The Gulf Stream, flowing off the U, 5. East
Coast, brings the Athantic preat swirls of

warmth, shown in purple (hottest), red, and
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orange in this color-enhanced portradt by 4 NOAA wieather satellite, Colder water shades 1o

dark blue; clouds shivw in white (top). The vast heat thus moved and the varving sea-surface
temperatures of the North Atlantic divectly influence the climate of Europe, far to the east







New tools probe
an age-old ridle

RSENAL of modern instruments helps
arientists chart the course of climate,
At the University of Copenhagen, Dr
Claus Hommer aims a high-intensits
laser beum (1) to detect dust particlesin a
vial of glacial melt from a Greenlond ice
core. No laser 16 necessary (o spot puerti-
cles in ice tnken al a depth of 2,400 feet
from the other end of the globe. Thinky
sliced and held over a lght wble &) at
the L% Army's Cold Regions Research
and Engineering Laboratory at Hanover,
New  Hampshire, a core sumple from
Byrd Station in Antoretien displavs a
thin gray hine of volcanic ash. Magnified
under polarized Hght, another section re-
veals an psh band by a pattern of smaller,
more-compact ioe orystaks (), sheared
amd broken into tiny pleves by friction
with the foreign particies,

Familinr hands of a tree's prowth rings
elp dendrochronologists at the Unjver-
ity of Artzona identiv a dry spell that
occurred 700 veors ago (4. A Series of
marrow  rings (hetween arrows! on on
Louglas fir from western New Mexicoo
marks o widespread drought that struck
the Amencan Southwest in the lnte 15th
century, Using a stercomicroscope, LD,
William |. Robinson examines a shice of
a tree cut In Arizona in AD. 623 51 Its
s reveal o record of ancient roimnindl
i the remon. By calibrating recent nings
with known tempersture records, et
temperatures may be reconstructed from
the width of each rnog Fed mto a com-
puter alomg with tree-rmg widths from
other areas, the information produces a
color-coded map of 1. 5. temperatunes
tor the spring of 1815 (G)

What's Happening o Our Climgte?

below =¢a level or actually afloat, as in the
Ross and Weddell Sess, has been lowing out-
ward, but breaking off and melting away
faster than it spreads.

*“The collapse has been going on for at least
16,000 vears,” Dr. George Denton told me at
the University of Maine. “It may have speeded
up during the warm spell some 7,000 years
ago, If it goes on—as it might well do—sea
level could rnise another 15 feet, even though
northern climate apparently now has turned
colder pagain.”

To check whal is actually happening, his
collencue D Terence Hughes and glaciolo-
gists at other universities are planning a West
Antarcuic lce Stream Project (wise) 1o iake
measurements over the next {ew vears It
might foretell the fate of Venice, already
awash in the Adnatic Sea. a8 well as of
seaports and shorelines around the globe,

We live in an wnasual epoch: today
the polar regions have large ice caps,
whereas during most of the earth’s
histary the poles have been ice-free.

NATHINAL ACALFEMY OF SCTENCES, 1975

Some scientists believe the Northern and
Southern Hemispheres are “out of step.”

"“We are certain that large regions of the
Northern and Southern Hemispheres have
experienced opposite changes in surface air
temperature during the past three decades,”
states o 1976 report by Dr. Paul E. Damon of
the University of Arizona and Dr: Steven M
Kunen of the University of Utah

Data for the Antarctic have been accumu-
lated by a Norweman glacier expert, Dr. Olay
Orrheim, who has recorded the annual weather
of 300 vears from winter snow and summer
melt on ice-covered Deception Island, off the
Antarctic Peninsula (page 591). The island is
an active volcano that in 1970 blew a guarter-
mile-wide hole through a glacier hundreds of
feet thick. The following vear, Orheim, sus-
pended on a rope lndder on the wall of the ice
crater, read annuul weather layers, like tree
rings, back to A.D. 1680,

More recently, in Oslo; Olav showed me
L. 5. satellite maps; shot through polar dark-
ness and cloud cover, that show the entire
baottom of the world at a glance. They map

(o7



Ships cbtain ocean salinity and temperature mdlﬂg:
Hﬂnnduphthumdhiﬂmm t0 Measure &

temperature, humidity, and wind speed.
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W-Regos e Ml Balloans. sent alaft

g Fa A T from land stations
and ships, record
upper-air data.

U5, geostationary weather satellite,
whose orbit keeps it always above the
sarne spot on earth, will monitor clouds
gver the Americas and western Atlantic.

Twe U. 5. palar-orbiting Tires-N

‘satellites will gather data on
temperature, humidity, and cloud
cover over the antire globe

Hm'rldlmmm%

Nuirogean Spaca Agancy Wil

Second send up a satellite to cover
gmtahlc':rir-_r Europe, Africa, and the
satallite will supply = e iyl eastern Atlantic,

cloud data over / e T R Y I

the eastern Pacific. /,

]
|
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% |
— Soviet geostationary satellite
t' s __— will cover Indian Ocean.
U.5.5R. polar-orbiting
satellite will add its data
to that of the two ’ satallite
Tiros-N weather syes, will provide data

an weastern Facific.
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Worldwide

Electronic eves and cars

II 974 were trained on a 20-million-
wpuare-mile swath of the

equitornl reglin a8 70 nations took part
m the Atlemtic Tropical Expermment. Tts
sipceess in moniloning weather systems

paved the way for a stmilar survelllince
of the entire globe in 1978

The most detatled study
1“7 of Earth's atmosphere ever

condnoted will begin m 1975,
Over a 24-month period. surtace statons,
ships, planes, buoys, balloons, rockets, and
silelhites wall attempt 1o track aer amd
muiisture movemonts and temperaiure
variations aver every region of earth’s surface

The progect will be part of the Unirted Nations'

Lelobal Atmosphers Hesearch Programme
IGARE) From the First carp Global
Expeniment (FGGE) will come models for
hetter understanding of weather
developments, and perhaps some of the
reasonsd for lonmer-term climady chanee.

winter seg-ice buildup that each vear more
than doubles the total expanse of ice in the
Antarctic (pages 57R-0—"like o great beating
heart,” Olav calls 1t

Cn the other side of the planet, Norwegians
are planning to drill on an sland north of
Spitshergen, northernmost inhabited Lland on
carth, hoping to obtain a record equivalent to
that from Dedeption. They want to know if
cold and warm spells occur simultaneousiy in
north and south polar remons, or if the two
hermspheres are really out of step over short
time periods—and, if =0, by how much.

URING 15 YEARS as “the only worker
on climate chanee in the whole British
Metearplogica! Office,” Hubert Lamb
laboriously gathered, studied, and correlated
all manner of historical records—old shipy’
o, amateur wenthermen's diares, news
accounts of crop fallures and freezes (page
5%3) He's still in the process of writing a mon-
umental two-volume work, Cltmuate: Fresent,
Fist and Futnre,

=0 know ledeeable did he become that, as he
told me, “in my government post [ worked
myself to a standsbll—all 1 was doing was
answering letters from other scientists™

He left to found the Chmatic Research
it of the University of East Anglia, now
supported o part by the Rockefeller Foun-
dation. “We've begun a thotsand-vesr pro-
gram.” he said quite modestly. “We intend to
map the wenther of all four sessons across
Europe vear by vear, agnin using just histori-
cal records.” The project will provide match-
less new insight into the Little Ioe Age, and
perhaps belp tell what the decades and cen-
turies ahead may hold

Another unique look into the climatic past
= provided by dendrochronolosy—tree-nng
dating. Pioneered by astronomer  Andrew
Fllicott Douglass in the early 1900%, with aid
from the vouthful National Geographic So-
ciety, this unlikely science gives the most pre-
cise method vet devised for dating past cli
mate changes (pages 584-6 and 606).

Amencan  tree-ring  Sequences  now go
back thousands of vears at sites from Alaska
te Mexico, Bristlecone pines from the White
Mountains of Calffornia  establish one
calendar line that goes back 8,200 years.

From some 60,000 pencil-thin cores, slices
of uld beams, chunks of charcoal, and the like,

[l it



the Laboratory of Tree-Ring Research at the
University of Arizona in Tucson can detect
and eross-comipare growth patterns in weath-
er-sensitive trees. The rings may be corre-
lated with temperature, barometric pressure,
winds, and rainfall to produce weather maps
lor western North Amertca, as well as far out
aeross the Pacilic Ocean, long before mén and
ships kept records. Tree rings can show runoff
of nvers, lake levels in Canada, drought pat-
terns across the West for centunes past

Valmore C. La Marche, Jr., like his ¢ol-
league Harald C. Fritts and others in Tucson,
iscleeply invoelved in climate study, La Marche
helped butld the bristlecone ping chronology.

“From pines pear the upper tree line,” he
said in explaining his climate calendar, “we
can read prowth that's controlled mainly by
temperature. Lower down, near the desert,
the trees are more sensitive 1o drought.”

Dir. La Marche believes he can see volcanic
eruptions in his tree-rng sequences—vears
in which a summer frost ring may indicate
dust vetling the high atmosphere.

“Here, that's Krakatoa, which erupted in
1853 inthe Bast Indies " He pointed to g dark
line on a color photograph of tree rings. “And
that hne was formied in 1626 w.c. [t mav have
been coused by dust from the voleanic ex-
plosion of Thera, or Santorin, the iclund in
the Aegean that blew up m Minoan times."

ing hard at evidence of volcanic explo-
sions and their effect on weather, both
short term and possibly over entire ice ages.

In England, Hubert Lamb has charted
eruptions since the wvear 1500, scaled them
against the Krakatoa blust—whose effects on
European weather are known—and com-
pared the largest with temperature and sky
conditions around the world.

Lamb finds an average of five ¢ruptions as
large as Krokatoa occurred in each of the
past. five centuries. He ascribes many of the
coldest, wettest summers in British records
to them: 1695, 1725, 1816 (the vear after Tam-
bora blew up}, and as recently as 1912, when
Mount Katmai erupted in Ablaska

Perinds of exceptional valcanism, such as
between 1600 and 1900, can affect chmate
over many vears, savs Lamb. But he is quick
to add that volcanic dust may not be the only
driving force for the changes, The Little Ice

E MARCHIE 15 not the only scientist ook

G 10

Age was nearly over at the last peak of vol-
canism, the world continued to warm alfter
Krakatoa cooled it briefly in the 1880
A Finnish geologist, Vaing Auer of the
University of Helsinki, has found velcanic
ash lavers in Patagonian peat bogs that in-
dicate extraordinary surges of volcanic activ-
ity at other times in our present interglacial—
between 0 and 500 p.c., 2000 and 3000 B.C.,
and 7000 and 9000 B.C.
Even more-ancient eruptions have  left
thetr marks on earth. Yellowstone National
urk hes within an all-but-obliterated calders
stretching scores of miles across. Crater Lake
in Oregon, West Germany's Eifel area, Afn-
can volcanic fields, and all of leeland supgest
eruptions countless times Krakatoa’s power.
Two American investigators, Harry A
Cunther, Jr., and Arthur I Watt, and a num-
ber-of colleagues have devoted vears to study-
ing the effects on climate of the dust that vol-
canoes throw into the stratosphere. Gunther

- Man may even be able to change the
climate of the earth. This ix one of the
maost important guestions of our tme. . .,

NATHRNAL SULENCE iealtly, 1497

looks at such things as earth tides, alignments
of the earth, sun, and moon in their orbits,
mugnetic asowell as gravitational forces on
the earth. He studies volcanism as an indi-
cation of even greater lorces producing moun-
tain building, continental drift. wobhbles of
the spinning planet, and—almost inciden-
tally—the growth and death of e caps and
other changes in earth's climate

Recently two University of Rhode Taland
geeanographers, jJames P Kennett and Robert
C. Thunell, stbdied volcanic ash in seabed
cores obtained by the drill ship Glomar Chai-
lenper, They reported that g worldwide surge
in explosive volcanism has occurred over the
past  two million vears—the Pleistocene
Epoch, with its great fuctuations in ice sheets,
sea level, and climate, “This general synchro-
nism is almost certmnly not coincidental,”
thev say.

Voleanic blasts may trigeer climatic change
—ar just the reverse may be true. Another
Rhode Island geologst, Dr. B K. Matthews
of Brown University, who has studied rise

National Geographic, Navember 1976



and fall of ancient sea level, points out that
the shaft of weight from ice to water and back
to e might cause enough stress on earth's
crust to set off volcanic eruptions.

Then, | thought, volcanic dust would cool
the earth, ice caps would grow and sea level
fall, and. .

HUS THE LIST of Grand Theories of

Climate grows, the “nine and soxty ways"

Theé oceans warm, and evaporation in-
creases. Shows mount, ice caps build and
flow, and the plunet cools. Volcanoes trigger
e ares, or ice sefs off volcanoes, Inner churn-
mngs move continents and build moantains,
which block and change crculation of the
atmosphere and the seas. The =un may
blink in total encrey outpul] sunspots may
reviertl =uch varatwons and be the key to
short-term climate changes

Murray Mitchell savs of this, *Sunspots
may have no more effect on the ciroulation of
earth’s atmosphere than a BB hitting:a can-
nonball.” But like other scientists, be 1= not so
sure; some see climatic oyeles that miay be
related to solar vanation.

Whatever the answers, all agree there 15 a
new factor in the game of climate change, a
“wild card™ never there before—man himself
For the first time in earth's long history, cli-
matolomsts agree, human activities may be
heginning o affect weather and climate an a
nar with natural forces

“If mature i¢ indeed trving o pull g2 mto
another ice age,” save Murray Mitchell of the
cooling trend since 1940, “we're possibly
warming up the world an equal amount with
our carbon dioxade. I'd ke to know which
way it will go, for my grandchildren’s sake.”

Another noted chimate researcher, Dir, Reid
A. Brvson of the University of Wisconsin
(page 352), calls the overall effect of man's
activities—his smoke, tractor dust, jet ex-
houst, smog from cities—the “humian vol-
cana’ (next page)l We are indeed a factor in
the climite equation, he savs; we mayv b the
decisive factor. Man may tip the balance and
bring on even minor changes that in their
effect on agriculture could tip an evercrowd-
erl world into starvation and ultimate tragedy

Many scientific e¢fforts are under way to
aasess man = impact on chmate. Some seek
to measure the influence ol major cities, heat-
producing power plants, and industries on

Whar's Happening o Cwr Climene?

Once upon a Little lee Age, ns skaters
ghded on Dutch canals. earth shivererd
with cold. From 00 1o 1850 elimate’s chill
brenth nourished slaciers and rained crops,
breeding famine, plague, and revolt. Con-
vierse  climatic woes—beal  wiaves  and
drought—grippéd Europe this vear. In
Britain, the River Thames ot Kew above
London shrank to o mudsdy trickle (below)




Progress casts a pall over o heaw
inclustry complex mnthe U7 5 Northwiest
where <mokestack efAuvigm dime the
marmimng sun (above), To the possihi
ciimatic miluences of reflective ice anid
volcanmic dusl vells must pow be aidded
the influences of the human volean
Lommercial smoke, jet exhpost, ity
smog—all have become an unknown
[actor m the planet's fiure clima

A view from abwive revenls hosw man
e clouds already aifect present-Uay
weather might). In muesase  Landsad
e, dorie paumaes of paollution swee
- northenst from Chicago amd Ganyv,
Ml breed snow that falls on Tak
Michernn's eastern shoe Ynooedeciron
e rodranh shiows how (RHTRTET RS |+l
e crvitilds form groundd lead [AELrtad s

[romn an mdomobibe™s exliaost
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atmaosphere, weather, farming downwind,
and bumun environment, (See “Laboratory in
a Lhrty Skv,” beginning on page 616
Whether man alters the climaly inadvert-
ently, a8 many now suspect, be 1s also setting
out to do it deliberatelv. Rainmaking is a
direct means of modifving weather {pages
G060 ), 30, ton, are efforts to seed hurricanes
to blunt their destructiveness, to disperse fog
aver airports, to merease snowiall on moun-
tains and thus spring runotl for irrgation
Though all such efforts are still young—
and therr efectiveness largely unproved—the
potential abihity to alter long-term weather,
to benefit one srea of the earth’s surface, pos-
siblv to the detriment of another, requires
a preater awareness of whid mian is doing—
economically, politically, even irreversibly.

(+14

What will be the worldwide effects of clear
ing more land for farmine—the Brazilian
rain forest, for example? Of 4 seeming in-
crease of cirrus cloud cover siee 19510 alone
heavily traveled jet airliner routes? Of major
soviet dam bullding amnd canal projects on
rivers flowing north to the Arctic?

Consider just the last for a moment. Fresh
witer floals atop salt and freezes more guick-
v, Less fresh water i the Arctic might re-
duce ice cover, opening shipping lanes longer
each year, perhaps even clearing the entire
ocean of we as more solar enerey 1s absorbed

But ... open witer also Increases evapori-
ton, boosting snowiall and cloud cover over
the Arctic, which conceivably could star
glacters and continental ice sheets prowing
again. Could another ice agse thus ensue? A

Nutwanal Geographic, Noverber 976
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T MAY SEEM that there are

MOLINT AGLING
on Bali erupted in
1963; its dust caused
marked coaling.

as many theones on climate

s there are chimalologists,
Dl experts agree off one paoind
They cannol vet predict climabc
change with any assurance
Severtheless, the three lower
graphs on these two [
itlustrate two Important points
First, climatic change moves in
ireegular oveles. Seconed, we are
living in one of the warmest
periods of the past million vears.

A change of two degrees Celsius

wollld have profotmd effects

arable land—but only if accompan
by increased rainfall. Warmith,
however, mixht bring drier
comditions. Lower emperniures
cortld produce a climate generally
woller and less sianhle, ane marked

1960
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mile-high wall of ice advancing down the
Hudson Valley toward Manhattan's towers?

I Berng Strait were dammed, would cur-
rents change around the Pacific, thereby al-
tering the weather map of North America?
Present work on lone-range UL S, weather
prediction, under Dr. Jerome Namias of
Seripps Institution of Oceanography in Cali
fornia, links barometric pressure and storm
palierns (o changes i sea-surface empera-
tures far out across the northern Pacific

Behind such work remains one simple and
pcknowledped fact: Man still does not really
know what controls and chanpes his climate,
his dadly weather, his seasonal comfort, his
vear-by-vear livelihood, and the crucial houn-
diry conditions of life

A recenl report published by the National

Wnat's Happening to Owr Climate?

by stirmes, flooads, snd (recres,

Little lce

Academy of Sciences, Understanding Cli-
matic Chonge, urges a magor U. 5. research
program (o add to our basic knowledge.

“Will we be able to recognize the first
phases of a truly significant climatic change
when it does aoccur®” the report asks: It goes
on to note what its authors call the problem
of “don’t know, squared—that 15, those who
are called upon to implement the program
mayv not know that we don't know the an-
swers to the central questions —or even, savs
Murray Mitchell, what questions to ask!

I'n which another chmate scientist, W.
Lawrence Gates of Oregon State University,
added to me: “The question of climatic change
& no longer just curiosity. We simply coannot
afford to armive unprepared at the doorstep of
¢limatic catastroplhe.” 1]
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RACKED BY CHASE PLANES and

sclentists in instrumented vans, the flving

lab dnfts over lllinois and into Indiana
(map), stll ndmg in the same clowd of pollu.
tuon bequeather by 5t Louis the day before
The dnfting platform (right) provides a
unique method of studving ar. Airplanes
cannot stay in the air being tested, and hixed,
eround-based mstroments can measure ondy
the segments of air thal pass by,

Now, at 905 am.,
after
helium.

24 hours and 200 miles
launching, we descerwl by venling
The controlled release of ballast
sentles our descent, and we touch down soft-
Iv in the wheat field of farmer James Nash,
who extends a welcoming hand (below)
Foil-covered bags of air samples zo to scien
tific colleagues om the ground (left)

Pleasure at having successfully tested an
extraordinary means of studvine the lower
atmosphere 1s diminished, however, by sober-
ing mplications. The balloon has ridden the
dirtv air of St. Louiz to the broad and peace
[l fields of Indiann. Tall smokestacks used in
St Louts might be sparing the city people
high exposures. but they are also sprending
the problem Moreover, as the pobiution
travels to distant points, it 15 changed by the
sun mto other toxic mixiures

We had landed. but the palluted air abowve
s wis still movine on ]






RIDING THE QUTLAW

By ROBEERT REDFORD
Photographs by JONATHAN BLAIR

SO oomun long ride ahead. L. 1 Hollvwoodd behind, the author iodns 1ial

||_ III 'lll_-:!I' :.'!_'IIII- -||'._'_ I iad T i !l'i 1 .l_ '_ ! _;_._!I:” ..'_|--|.||II| .E:l! I

L as=nly (Iacing page)l Rediord found the Wild West that was—and in somie pord



TRalL

RODE HARD 1o reach the campsite near

Hole-in-theWall before dark. After an

intense vear of filming Al the Presiident’s

Men, it felt pood to shuke the city dust

Irom my bones. Un a distant ridge a few
aspens shll strugzled to hold theirr awesome
vellows against oncoming winter, and the
Cictober wind stung me into an alertness |
hadn't felt for months

Hole-in-theAall, for vears a notorious rel-
uge for rustlers, killers, and thieves, is a nar-
row notch m the great Bed Wall of central
Wiyoming. When | reined up, others were
alreaddy camper in the dryv, sloping valley
below, milling around a fire; voung faces
and old, some wenthered by the elements
under sweal-stamed stetsons curled to the
owners liking

From this rendezvous we would set out to
retrace a major, 600-mile segment of A his-
toric, rugeed route—olten glorified, in pliaces
still mysterious or long erased—hknown as the
Outlaw Trail

As technology thrusts us relentlessly into
the future, 1 find myseli, perversely, more 1n-
terested in the past We seem to have lost
somethinge
individuality and passion. That may be why
we tend to view the western gutlaw, rightly
ar not, as a remantic fgore. [ know 'm guilty
af 1t, and for years T have besn fascinated by
that part of the West that offered <anctuary
g escape rodtes to hundreds of colorful,
lawless men.

The Outlaw Trail actuallv ran from north:
ern Montana to Mexico (map, page 630). It
had dozens of offshoots, but the main stem
wound from Montana south and across W vo-
ming, through Utah and part of Colorado to
Arnizona and New Mexico, southeast toward
Texas and the Mexican border

For some forty vears, beginning about
IX70, it was a lawless area where 2 man with

something wital, something of
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ke a rifle serhit 1o a 3-mitle sandstone rider reanineg out of the Wyomineg eras

und This hideout and others alone a rourh ooy fom northern Montans to

Mexico beviame konowh collectvely as the Ouatlissy Trail




a past or price on his head was free to roam
nameless. Hut he had to be good with a gun,
fast on a horse, and cleverer than the next. On
this tridl no holds were barred, and old age
was a freak condition

I had heard tales of what survives in ths
country, forgotten or buried by time: old
graves, cabins, caves, zaloons, whaole towns
now untended. I'd heard stories of the outlaw
bands and notorious men who rode the traik:
the Red Sash gang, Butch Cassidy and the
Sundance Kid, Jesse and Frank James, the
McCarty brothers, Matt Warner, Big MNose
(rearge Parrott. Nate Champlon, Tom Horn,
and many others.

Inventive Outlaws Mode Crime Py

The most efficient and elusive outlaw gnng
in the histary of the Americnn West was the
Wild Bunch, numbering anvwhers from three
to ten, with up to a4 hundred bhangers-on
They rustled cattle. stole horses, robbed banks
and pavrolls, and held up ans mhalf a
dozen states for about six yvears around the
turn of the century

The mang dissolved after its undisputed
leader, Butch Cassidy, and his sidekick Harn
Longabaugh (the Sundance Kid) satled for
South Americe. There, according to some

historians, the two were cornered and killed
v Bolivian soldiers

Butch Cassidy and his ¢rew were masters
af the “pony express” concept for their get-
aways—using fresh horses and supplies post-
ed at a network of way stations about twenty
miles apart. The most important of these on
the Outlaw Trail were Hole-in-the-Wall,
Wyoming, Browns Park on the border be-
tween Utah and Colorado; and Robbers
Roost in Utnh. Caches of weapons were kept
it strategic locations. Outlaw post offices for
letters and messages were hollow trees, holes
or ledges, or chinks in log cabins

By this svstem a robbery could be perpe-
traterd near Rawlins, Wyoming, on Monday,
and the outlyws could be 120 miles awday
Browns Park, Utah, on Tuesday, leaving the
aw batfled az o how it was accomplished.

Far the trip 1 had in mind, 1 had invited
eizht compuinions, mostly unacquainted and
from different places and backegrounds. But
thev did share a deep love of the outdoors
and an interest o western history

'hey  included Jonathan
Blair and his wife, Arlinka; Dan Arensmeter,
i Fort Collins, Colorado, marketing consul-
tant and his wife, Sherry; and Kerrv Ross
Boren, a western historian from Salt Lake

|:I|E|II11'|],.[I!'i_i|_II:'II;'|'

"Howdv. I'm Tex Raper. That's my name.'

A Kayeee, Wyoming, cowhand, Tex gave
the Redford party plenty of good conversa
it during the first leg of their nide, 1o Hole-
in-theWall Like manv folks in this area,
Tex takes pride in @ mvysterious past. He
tnlks of mobbing n bank mm San Antonin,
Texas, in his vouth, and the twinkle m his
eve leaves the listener wonderini

“You know, things have just gone crazy
around here,” laughs Garvin Toavlar, right,
ieader of the author’s tradl rde to Hole-tn-
the-Wall “Saw some of them hang gliders
the othet day, thought mavhe they was from
Murs." Hi=s son Curt, left. co-owner of the
Hlue Creek Ranch, s more progmatic abous
the fulure He bmments plons to dom and
flood a nearbiy valley for indostrial and -
rigation water: “MNew peaple will come In—
the place will never be the ssme”



City. Three of the sroup would jom us along A bottle made the rounds Evervone wi
the trail: Terry Minger; town manager of vail mellowed out now, the fire, the tood, and the
Colorado: Edward Abbev, @ novelist and  drink a settling force. The talk turmed to mon
naturahst from Moab, Utah; and Kim Whit serous matters

acles. a Ulah artisr and odad fmen | of rmiins L LE Favior seemed to be tha ST FRESITIAT
now transplanted to New York City for the group, and be was worned about the
ruirdes  for Hole-in-the-Wall, starting future: “What's happening to the rancher n

poinl of our INp, WeEre Larvin .':I_'- OF, 2%, Al this area? Ranchers nre one ol the smialléest

LA

his son Curt. who run the Blue Creek Kancl mincrities thore ls——damned few and gettn’
Around that first night’s camphire, Garvin fewer. I'd make more money 1if T sold and
||r.--.||| hime=elf an artist of hiz Kind L TR verd on the interest.’

stop westeérn raconteur with an impressive “Why don't vous

fund of saddle wisdom: He had bed g nich and My othin' short of foreclosin’ would pry me
viemed hife, and admitted (o having been an out. 1 love the land, [ love th risuce [t ha
outlaw once himseld L fabulous history, | guess wie Teel purt of 1

Somenne kidded Garvin about his new e el iy o

Rising Costs Foree Bapnchers Oul

He spoke of the Hole-in-theAVall area o descrnbied a common rancher's dilemma

WaVs—wWays i tatisel by the outlaw= who de: Copl, oil, ras. or powel COMPAnms w L]
-|-":|;-! i'. l".E.rl' |..'I,|.'|||:.||.i|,._||-_-..i | 1YV Uj iR AL rciIs e :.!:IIEI Al '.I.|||| 1T T

A grizzled ald cowhand rode into cam; land they really want in mineral areas. They
looking as though he had consumed an entin pay the rancher a good prce, but this rajses
distillerv. His name wus Tex, and he tenis the assessed value of his newghbors’ [
cows for the Taviors. He had tangled with a witll as their taxes, (Other ranchers are then
bhank clerk in San Antomio in 1927, T was told tempted to sell, and s0 a slow squeeze pliy 13
and fed to Hole-in-the-Vyall. He'd been in the SEL 1T ITNOTION
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NEW SUITS L& 7'
FROM 20T LooT

afie oy i 1900, would be for him
i {owr members of the Wik ".i

Hunch o have their pictures taker

in Fort Worth, Texas wenring out
NEs DpLent with m RIS thie CANE Do

recert “withodrawn fmom a bank L %

.,I. Nevada, Seated. Jefi to right ﬁl

Harmy Longabauch (aliss the Sun
dance hkid), Ben Kilpminck i{alias
the Tall Texan), atwd Robert LeRon
Purker (aliae Butch Cassidy). Stand
tinz: Bill Carver (noled for smelling
ke A sEunk) aned Harvieev Loga)
s Kl Cures
Seventv-siy vears later Warren
t. bronch muanager of the First
National Bank of Nevada m Winne
mucei (below), displavs monevhas
[rom the same bank the Wild Bunch
knocked over, now located arrss
the stree
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ﬂzd all passed some nl' the
biest-known names in the Did Waest:
Big Mose George Parrott . . . the
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S - Powder Springs gang . .. and,
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Named for settler Baptiste

"'-._‘ d EG‘ “ 'DHADH Brown, this hnhtudlvalh'.l

became a fur-trapping center
in the 1830%. Kit Carson
—~worked here as a hunter,

This canyonland hideout was n" d'ﬂ.ﬂ £
natural fortross for daspurhdata‘ ”Jm g .ﬂ.i‘huqunrqm -~ -
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wmen antered “death would be 151 Johns
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prungud inte the mouth af a voleano. E (




a hundred dollars an acre here now,” said
Curt. “Taxes and L:-':‘uciljl'timk costs will kill
virl. You make only two-thirds of what 1t
coists you to ralse 8 oow.

Other local people around the hre mur
mured their assent Someane spoke of grow-
ing Government intervention and regulation
i1 the West

“Gettin' so i vou want 1o spit these davs
vou - need o permit.

“Yeah, and vou got to dig a hole frst™

"Thq-_'. |'-t'u]J_=Lh|1.' ot 4 handbook on that,
too—Hotwe to e Your Hole”

“1 dont need no handbook.” rasped Tex,
siidenty abive again. "My [ife 15 a dug hoie.™

It was already 1 am. The temperature had
cropped below [reezine, and snow wis hegin-
ning to fall. Some had crept away to sleeping
hite, bedroll, or temt

The ground was hard and cold. 1 had mis
Lakenly brought my son's slee
was toosmall to stufl mysell into | cursed I
carelessress and doezed off thinkine of the
cowhoys who spent months like this, back
when there were no down sleeping bags, hand
warmers, snow boots, or thermal underwear
[ thought nhout nared ground
and hard bones and the saddle for a p

ing bag, and it

hat—-ahown

LW

Cowbov Colfee Cures the Stillness

Morning. We hau
soimid of lex's voice, and now wie woke up
to 1t like musical accompanmiment. Except i
sounded more like a cattle wagon being
drageed over a dry river boltom

The fresh smell of cowboy coffee o cul
the dead chill of dawn. The sizzle of bacon
and sourdough pancakes. The awakening of
voices, the sound of saddle leather, utensils
clialtenng, stff-body groans, and 3 lot of
coughing from the old-timers

somenne was cobking esps Tex: “The
chicken is the only thing we cal belore it's
Lorm and after if's dead. "

After breakiast Garvin led the ride up the
sloping valley to the actunl Hole-in-the-Wall
—the Veshuped opening ot the top of the red
stone escarpment, barely wide enough for a
horse, There, two men with Winchesters
cordled stand off an army (pares 624-5)

Lin the way we saw virtually nothing of the
old outlaw “ranch™—once a few crude log
huts, tents, a saloon—in which rustlers and
other outlaws gathered in the past century

all gone 1o bed o the

There was zood prass here (o fatten stolen
cattleé and horses. Garvin pointed to a spot on
the trail where a rustler was shot by o group
ol cattiermern.

1 psked nboyt the famous johnson County
War. In April 1892, Chevenne cattle barons
mported a gang of 20 gunhghters from lexas
to clean out this part of Wyoming of rustlers
and small cattlemen alike But the “invaders”
were held to a stalemate, It took the U, S
Covitlre to rescue them from o counterziepe
by a force of irate settlers and outlaws.

[ hal read a film seript that told of at leéast
a hundred people shot tn the war. *That’s o
lot of puckie,” Caarvin said. “Cnly four was
killed. Mate Champion and Nick Ray was
ambushed 1in 5 cabin nght over there” He

Sourdough pancakes and black coffee
satisty hearty appetites early in the morning

near Hole-in-the\Wall The author and has
group silsoexplored two other outlaw strong-
holds alone the tmil: Browns Park and Rob-
bers Roost (map. facing page)



SADDEST APPLE
IN THE BUNCE

Ihe Tramp, Tiger of the Wild
Hunch, Kid Curry. Harvey Lo-
gan. They were all the same man
letth, ane of the most infamous
of all the outlagws The record
credits lim with at least eight
murcers. Powell “Pike” Landu:
kV was the first, runned down

during an 894 Christmas marts

in the Montanma town named lor
e Today his tombstone lies siro-
tected on Tom Kolezak's ramch
(below left) near Landusks
seventren vears and a long.
bloody  traal later, Kid Curr

met his own end 1 Argentina
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. and murdercd by another Ameri

_—.e . can outiaw
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A
B THE LADY AND
HER MAN

T il
“She appeirs 1o be a refined type,”

L el
r -—
fpotied the Gle on Etta Place at the

~ Lol

Hagvey Locan Avias Kip Cugny

KEE a L] =

famous Pinkerton detective apen
cy. That, mnd her ability to ride
intl shoot, were probably how
she hooked Harmv Longabaueh
the Sundance Kid (rght) Thi
pholograph was made i MNew
York City m 1901, where Sun-
lance, Ena, nnd HButch Cassidy
penl J ot of money befoare beay-
g for South America There
they resumed careers of crime

Etta later fell il and réeturned
nome, but historonns di=puate the
fate of DET pArtners. SOme S
that Butch, ton, eventunlly came
back Others claim that soldiers
surrounced the palr in san vl
cente. Bolivia, o 1909 and
Hitch Cassidy and the sunikinee
kil ended thelr careers in o hail

I I
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podmedd toop distant tat, “Ohne guy shot b
self 1 the toot and gol enngrene. Another died
from something el=e. But hell, ther

people shol in a poker game in Geolletie

W ITION
['he climb gy the will o the mche, or hole,
wis steep and nlittle dangerous over the loose
rubible. The rest of us dismounted and led ou
horses the st third of the wass, bul '|;.';I". i
rode right o the top. A horse can sen=¢ when
a renl horsemon 15 1 the
hors

s W rodle goross

Jiclclle. Usarvin's

T ERY ]!-. eY{l |'.'|r-.l 1}

the fints stretching end
essly toward a grayv-black horizon, 1 put up
my ¢ollar and turmed down my hat arains
with

the chill wind Garvin rodde eloveless,

DIy & denim jacketl 1o protect him

“"She swore, she dronk. she wore men's
ot hang she Wwiis

her tme " That was Calamity Jane in 189

st Nty vears aheadd of
ead] m friend mmcl el
L few with
bar in Usilted e, Montana
[ry the Mercantile saloon 1n Atlantic €
Wioming (nght), the aothor fmds time o

Grili-=inmng with the locils
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clidme Lo hvie ol

LTy ragiil 1 retind rodeo skar
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surveyed the Middle Forl
Powrer River Valley far below

I'TONm { esn wie

S0OW TRresl-

el by development

“Water 15 a very bie tssue here” <itd Cur

“Uhl interests want to build a dam., Aood this
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Citllette for coal-gasification plant= Thev'd
el more than two-thirds of the water: thi

sed for irrieation. But the dam
Would Dring maore arnd
Fole-tn-the-\yall, as we
thine of th el '

He was bitter
thing unhappy here
setthing

anc with i

more people, and

would be a

JSRTRLY |

| here 1s some
| thought, somethine un

i fear that a way of life 1=
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We went on to the Blue Creek Ranch 1o Around here, early in s outlaw career, Butch

mieet Mrs Ethel K Tavior, Geanvin's mother Cossicdy tupd possed lumsell off ns .8 horss

L sweel, spirmted woman mooher 805 You  dealer; some noticed, however. that he was
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spirit—a tough, durable sensibalinty our histonan, sad Cassidy was supposed
‘Manv people from around hereé come from have cached 30,000 in these mountains
outlaw backgrounds,” <he sgid, “Sometimes Tust outside Lander on the climb o thi
thiy lenve mivsienously we dan't ever ask Continental [hvide = the =mall, all-but
Wi Wi re prowd of 1t forpotten settlemient of Atlantic City, nn ald
When we snnl our sood-hyves, 1 thought gold-mimng town. A dirt road led us into o
Mrs, Tavior had the strongest handshake cup ol a valley where, to our amazement and
%o Seashore in Atlantic City joy, nothing seemed to have changed for
nEariy a4 century. A few tiny cilins stood 1k
Char trad] took wus to Shoshonn, Biverton, witden sentries Amunst stark hrown-and
E||--|r'-nlr---|.-. and hmaldy e Lapdder, al the whitie <l

L] i Bl I.-| B L] I - L, 1 22
f the beautiful Wingd Kivi e v oTew (lode i live hiereaboits, bul




FANCY BAR MOR 4
LAWLESS BREED

Lhis den of inlguity and oasis of
plemsure—ihe Hole-in-the-\Wall Saloon
(above l—eraverd] Thermopnlis, Wi
e, 1Or many vVears, A saw is
share of pretty Indies, sunbiphts, podoes
PTLTIES .IIII'I Ililll_ I I||".'|"E'""I'- !:li" L
o I Ik el rodimel 1900, sweith son
aof the locnl bovs oatime out tront

[t ownir, 4 man named SKinner,
served many a whiskey to the colorful
rogues Wi passed throwgh thwn on
Chedr wiay to the outlaw refuso 75 mitl
to the enst He even outfitted theen f
thietr Hights trom the inw

When thes banldine was tom down
thir hancdsaomely carverd hackbar and
counter top, ornminally froam Treland,
wWiere simply moved (o ancther estab
lishment in Thermopolis Thev sl
HOVICIE i commioriabie hoackon |4 h-‘ltl

For o I'I'i-.:u-! v EEme Of Chnce

Yartoria! Cre ':_'r'J.'-".ll" Yovaormiier |9 iy



there s only one hub of activity 1n Atlantic
City—the Mercantile, a combmation bar and
general store, We walked up its worn steps
and were instantly cast back in time: pot-
bellied stove, photegraphs of suspendered
store clerks with high collars and mustaches
and cowhoyvs with fresh hatrcuts that left the
ears naked and the scalp pale around them,
staring wide-eved into the camera.

Here Terry Minger was waiting to join our
party. Beer in hand, he introduced us to Terry
Wehrman, who tends bar and acts as city
councilman, mailman, cook, father confessor,
and keeper of goodwill in Atlantic City. He
1= one of many voung men and women who
are striking out on their own.

Terry Wehrman, a transplant from lowa,
is shy, gentle, and openhearted. *T'm worried
about the developing interests, sure,” he said.
“The Anaconda Company, for instance, took
aut leases on-somé of the old gold mines and
staked for other minerals as well. U, 5 Steel
has a mine here for iron ore.

“If the development gets too great, [ re-
jocate. I'm hoping it doesn't. You see, the
good thing about Atlantic City is that it's a
vhost town and no one wants it But it has
attracted some good people—young ones who
dan't want to work for anybaody else bul are
willing to build ssmething for themselves."

Listeners Alwavs Welcome at the Bar

Mot all were voung newcomers. Chver al the
bar, in Pendleton shirt, suspenders, and straw
hat, was an old-timer named Larry Roupe.
I asked if I could baay him a beer. He squinted
at me-and said, “Who the hell are your™ He
sounded like a frog with larynudtis

I told him I was just passing through the
area and wanted o know more of its history.

“Sure, vou can buy me one.” [ wanted to
listen; that was enough for him.

“] came from Oregon in 1922 on the Emi-
grant Trail,” Larry said. "My dad was a cattle
buyer—he'd go down to Texas, buy steers for
two dollars a head, then bring them up to
Wyoming and sell them.

“T was just a kid then, but 1 loved this
country. I ran cattle for a while, then took
to rodecin’ "

“Were vou ever an outlmw "

“No, I never went that wav. I could have—
could’ve been a good outlaw, But 1 jes' never
went that way.”

Riding the Qurlaw Trail

“There were a lot around these parts,
weren't therer”

“Oh, yeah—aull over.”

“Even in 1922727

“Hell, ves, later'n that. .. ] could tell you
stories,”

The talk turned to Butch Cassidy,

“He was the best, the smartest,” Larry said
“Know how he got the name “Buteh'...?
Worked in & butcher shop over in Rock
Springs. His real name was Parker.”

“Yes," | said, “Robert LeRoy Parker.”

“Yeah . .." he seemed surprised 1 knew.
“LeRoy Parker. Butch and his bovs hung out
mostly over ‘round Bages and Dixon, Wyo-
ming, The ranchers all liked Butch. He was
oo 1o them. The real bad one was Harvey
Logian, Jes' as =oon Kill vou as look at vou,
Harvey used the alias Kid Curry. He killed
old Pike Landusky up there in Montong . ..
then he robbed this train down at Wilcox.™

Slow Trains for Quick Holdups

Larry assumed everyone knew who and
where these people and plices were. The
small world of the cowboy

“Why were therg so many outlaws here?”

“Well, there was gold here, and H was easy
to ol stugeconches and trains then ., |, they'd
jump them trains when they was slowed goin’
up a grade, then they'd hold "em up.”

He sipped his beer. 1 could tell vou lotsa
things about this country—Ilike the ‘big die-
up.' That was the big blizzard in "K6-'87—
froze damn near evervone here. Some of the
old-timers said vou could walk across the
State of Kansas into Colorado just steppin’
on one dead animal after another. Monty
Blevins, he's been dead for years, he had
18,000 head of cattle and lost 'em nfl. Lost
two cowbovs oo, froke to death sittin® in the
sacddle up on Sand Creek Pass”

I askeéed what he koew about Tom Hom,
one of the most mysterious and fascinating
churacters in western history (page 641).

“Well, he was a bounty hunter, hired by
them hig cattle barons to get nd of rustlers.”

Horm moved in secret and alone. His past
and frue story to this day are, at best, shad-
owy. He died on the gallows in Chevenne in
1903, accused of murdering a 14-vear-ald boy,

Ihd Roupe think he did?

“Thon't know. _ . . No one knows= | "

1 said good-bve to Larry Roupe and thanked

Ga7



him. It had beepn rewarding He said, “Sure,
lad, anytime."

The Iree spirdt thrives among the area’s
newromers as well A mile or so oot of town
lives John Mioncamski. Riding toward his
cabin, the first thing vou can see s o winl-
charger. a crude wooden tower with a small
windmill atop and a wire keading down to a
12-yolt battery.

The cabin itzelf s designed for need, giving
it atruly natural warmth. John built it himself
—out of logs, dead standing timber, boards
lrom an - old hichwav snow fence, and aban-
doned machine parts—a snug home made of
waste miterials

He s nestled there on ten acres with a
stack of firewood for winter and goats for
milk moaming nearbv. No one can touch him
We were greeted by a tall, slender, dark voung
man Later we munched a raw potato from
his root cellar, opened o beer, and talked

“1 worry about this becoming fashionable,”
John said. “People coming in from Rock
springs, where the big power plant is, or from
Califormia 1 love it here. But if the flow gets
o greit, 'l pick up and legve.”

Someone else came—a young, attractive,
green-eved woman from Rentucky. “What
are vou dotng bere?” 1 asked Living,” she
caid It was said straight and simply. There i
areturn-to-the-tand movement, and it is alive
and well in Atlantie City.

Chost Town Offered Cramped Quarters

south Pass Citv, our next stop, is another
centurv-old tintyvpe, this one restored by the
State of Wyoming. It seemed as barren as a
Salvador Dali landscape, except for the min-
iature town with its warped boardwalks
Could it be that so much history happened
here? Why did evenyvthing seem so small—
like dollhouses? Were rooms really that tiny
andd beds that narrow and stairs that tight?

Through South Pass, a 20-mile-wide niche
in the Continental Divide, moverl such fipures
as fim Brndger, Iir. Morcus Whitman, Kit
Carson, Jedediah Smith, and Broken Hand
Fitzpatrick—as well as outlaws by the score

Thousands of emigrants rolled through
here in wagon troins between 1340 and 1869,
when the transcontinental rallroad was com-
pleted. In 1868 a gold rush began, and the
population swelled from a few hundred to
more than 2,000 overnight.

fids

Here John Browning, inventor of the
Browning automatic nfle, was an apprentice
m a gun shop, and Buffalo Bill “cut his teeth
with the pony express.” Here, ton, lived Ca-
lamity Jane and Esther Morris, the frst
woman justice of the peace in the West

By the mid-1870' the mines that had pro-
duced millions were plaved out, and the town
wits mven over o outlaws. In 1896 it became
a link in the chain of hideouts established by
Butch Cassidy and the Wild Bunch.

We walked silenthy through the old general
store, post office, jail, saloon. At the old bar,
ane could almost hear the faint calliope of
volces, music, poker chips, breaking glass
Then the hotel, with hallwavs barely wide
enough to walk through And the jail cells:
small, dark, claustrophobic—1 couldn’t con-
ceive of spending five minutes in one

Violence Begets Violence Among Outlaws

Among the jail’s former occupants, Kerry
told us, was Jesse Ewing, a8 hardcase outlaw
who had been clawed so badly by a grnzzly
bear that he was nicknamed the “Ugliest Man
in South Pass,"” and Izom Dart, a black rustler
andd horse trainer for outlaws (page 643)

Ewing didn't take to sharing a cell with o
hlack and forced Dart to kneel while he used
his back as a table. Isom, it seems, consented
because he fedred he'd be vniched were he to
abuse the white man. The score was settlod
later when a friend of Dart's blew Ewing's
head off. And, in keeping with those violent
timess, Dart himself was shot from ambush by
the mysterious Tom Horn as the hlack man
stepped from his cabin nenr Browns Park.

south Pass City hod truly one of the wildest
reputations in the West, with its steady influx
of miners, gamblers, thieves, Pmkerton men,
cittlemen, and browling railroad workers

As 1 stood in the center of the main street,
looking to the grav-brown hills bevond, 1 was
Iost in this memory—a memory of the rich,
raucous Innocence of the new frontier. of
boardwalks and temts and snake-oil eager-
ness—an indomitable spint. All quiet now,
faded into a still freeze here in the sepia time
of late afternoon, All an echo now, of a rich
and vibrant part of our heritage.

South Pass City was for me, finally, a sad
place.

We traveled now by four-wheel vehicle to
our next horse and saddle station, Browns
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SUPER POSSE
ON CASSIDY'S

TRAIL

% band of moarksmen—the best
n the West—hesd after Butch
Cassidy and the Wild Banch
afler the gne robbed the Umaoa
Pacific troun ot Tipton, Wy
ming, in 1900, In a4 previows
heldup at Wiloox, Wyoming,
thie autlaws hilew up the safe as
wiell as the railroad car with

dvnamite (left), “Tt went up

with a boane.™ onée cine member

Fecalbisd—sacattenne SA0. 000 all

over the place



Park, Utah. It was about a 150-mile drive
from South Pass City to the park via Rock
Sprimges, Wyoming.

This is flat, wide range country with
streams flowing from the high passes at the
Continental Divide, October here Is & grav-
streaked sky; a lovely time, the time just be-
fore the winter, with a stillniess in the air. The
calm before the storm.

Tomorrow the hunt will hegin. To be sure,
many people still hunt out of genuing need, to
provide for the familv. But they are almost
st i the vast army—from as far g5 Cali-
fornin: and the East—who come and kill for
the sport. Too many will shoot anvthing that
moves. 1) doay. We hurry south toward the
Utah border and Browns Park.

New Energy, New People

Rock Springs, Wyoming, speaks for itself:
boomtown. Transmission linés and neon
stretching out in the middle of a vast plain,
Construction trailers and temporary housing
panting a portrait of impermangnce.

Nearby the 400-million-dollar Jim Bridger
Power Plant is still under construction, and
thick, low-sulfur coal seams lie beneath sur-
rounding Sweetwater County. Production
was 218,000 tons in 1970; it may reach 12
million tons by 1980, Chemical plants in the
vicinity turn ool more than half the nation's
soida ash for industry, and two new uranium
mines are opempg. Population has increased
from 18,400 in 1970 to 40,000 today.

I wonder. In another century will someone
come glong and view Rock Springs with the
same historical interest we had just given to
South Pass City?

Perhaps no location on the Outlaw Trail
has =uch a varied history as Browns Park,
located on the Utah-Colorado border just
south of the Wyoming line.

In 1825 the famous expedition of William
H. Ashley and his fur trappers penetrated
this J0-mile-long valley in bullboats along the
Cxreen River. In the 1830°s kit Carson traded
here among the Ute and Shoshone Indians.

Outlews used this isolated haven as early
as 1860, when they began pilfering horses and
cattle from the wangron trains streaming wesi-
ward along the Oregon-Mormon Trail. Big-
time rustling, however, came after the Civil
Wiar. Unemployed trail hands and other
drifters raided the big herds of longhorns

G40

moving from Tex:as to fresher pastures in
Wyoming and Montana. They often wintered
the rustled cattle in Browns Park until they
could be sold,

Untll the turn of the century the only law
it Browns Park was that of the fastest gun.
The graves of men who died violently are
scatiered along the river. But most of the
other markers, cabins, saloons, and hideouts
ATE POTE oW

We headed for the Allen ranch, one of four
left in the Utah section of Browns Park. A
cowboy had told us to "follow the road to the
first left, then go down a long canvon. .
head out to the juniper, turn left again™
Needless to say, we pot totally lost

After many wrong turns and with the gas
gauge nearing empty, we saw a singhe light,
like some small island in adark sea—the Allen
ranch. We went in and met up with two more
of our group who were enlisting late: Edward
Abbey and Kim Whitesides

Ed, an all-around western adventurer,
doesn’t talk much about the West: he lives
it Omne suspects that beneath his calm, raw-
boned exterior thers 3 a great rage about
what's happening to this part of the country.
kim Whitesides is an prtist with a voice like
a slowed-down phonograph. His movements
are slow and his hand is sure.

They had arrived separately and were al-
ready ensconced with the Allen family in
good talk by a fire, and eating the rancher
snack—biscuits, jam, and colfee

Murie Allen is the daughter of early settlers
in the Browns Park vallev, and the Allens’
Bome is a pioneer ranch house, simple, warm,
and mnviting. They are Mormons; with them
you are welcome, vou can share, no one is
going to push you, But vou are not going to
push them either.

You sense in the Mormons an incredible
strength that stems from persecution and
survivid, both in their struggle with the land
and in the historv of their religion.

Bassett Sisters o Sturdy Breed

Next morning we set out to explore Browns
Park, nding west from the ranch. Kerry
Boren grew up in the nearby town of Monila;
he knows this area well. His grandfather, he
says; used to sell and keep horses for Butch
Cassidy when the outlaw rode throuih.

Rerry took us to meet Esther Campbell, &
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hively and untroubled 76-vear-old woman
who maintains a relic of a limestone buld-
ing in her backyard as a8 museum. This was
once the property of John Jarvie, who ran the
vadley's hrst store and post office; he was
murdered in 1909

Esther told us about the famous Bassett
sisters who lived at the opposite end of the
park. Josie and Ann Basseft learned to nide,
rope, and shoot alongside any man in the area
Ann, refined mnd well educated, grew up to
become “Oueen of the Cattle Rustlers™ Her
sister, Josie, a girl fmend of Butch Cassidy, was
more domestic, yvel did ber own hshing and
hunting, The Bassett ranch became the social
center of the valley

Esther keeps artifacts from the past at the
old Jarvie cabin—ore buckets, tomahawks,
arrowhends, and pictures of Josie, Queen Ann,
and others. Outside she showed us a crosshir
removed from the corral gate of the Bassett
=nreard, from which enmged refabivies and
rtends of 2 murdered man hanged one Jack
Bennett in 1898

Umne Outlow Joined the Opposition

We crossed a wooden bridee that spans the
Lrreen River and pitched camp on o shallow
hank. After dinner the fire simmered o a
purple gow, the night chill surrounded us,
and shadows of the park’s historv caome Lo
life. Within a few miles, Kerrv tokd us, stood
the old cabin of Matt Warner, one of the Wild
Bunch, amoeng the last to survive (he ended
his life as the town marshal of Price, Utah)
Nearby was the cride rock-pile grave of a
drifter named Indian Joe, who was knifed in
a poker: game

~iexl morning we moved deeper inlo the
park, riding on the cliffs that border the Green
River about ten miles below the old Jarvie
ranch. It was tough poing, and one false move
would basve pitched horse and nder several
hundred feet below to the river (pages 642-3)

A long sweep through a grazing valley once
used by outlaws and we were winding back
to the east, passing below the foot of Dinmond
Mountain and Cassidy Point. Kerry told us
that onpinally there had been g cabin an the
point, concealed bencath an overhanging
ledge bul commanding i view of the park for
miles 1 all directions. All that remustins at the
cabin site now is a larce trench in which the
men proposed Lo (ol ned on Page B840 )

Riding the Outliw Treil

T0M HORN:
MAN HUNTER

Brayvding o cow-halr rope, one of the West's

sl cuntroversil chacpeters awints the
gaklows. A lnwman and Government Drdinn
aroil much of his life, Tom Hom was lated
mred by persons unknown for one purpose
L kall et lawes any way he felt Bke domae i
(Hten Horn would sit {for hours, waiting for
his victim, Then, crack. His rifte spoke. Tn
1S the law finally sprang the trapdoor on
tim for the alleged muorder of a 14-venr-old
bey. Same sav he was (ramiesd
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out in Browns Park are leoon 1som Diart center for settlers and otthiws alike Ann
top), ane of the few black outlaws, met his  Bassett (above), who once said, *1 don'
death near hiere at the hords of Tom Ham want 1o be o ledv. | want o be a cowbow,’
Butech Cassidy and others of the Wid Bunch grew up o become "Dueen ol the Cattle

often staved at the Basselt ranch, o social  Ruastlers
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JUSTICE,
FRONTIER STYLE

They honeg him gl Georee Witherill shot
Brre mmn Lo ey, o the citizens of Lanot
City, Colorndo, draggecd hom oot o jadl
one black nizht in 1538 and decorated s
telemmph pole with him (letth Then, a5 o
warning to others, thoy cut off his mus
tache and ".|'-;-I-I'-.-'|'- it an o loeal hotel. An
gutlaw had to be smart 1o survive, wheit
with U.5 Mar=hal John X. Beidler (right
and the famed “Cowboy  Detective,”
Pinkerton asent Charles Sinnego (below)
after him. Tim Baker thelow, right)

in enrhy fur trapper, gulde, and Eobedr
spfter in southern Wyoming

E/F Jl{
Hrg eum tHat viuniied By tRE R
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(Continteed from poge 041 make a last
stand if surrounded. It was supposedly here
and at the Powder Springs hideout that
Cassidy made plans for the “Train Robbers
Sviwdicate,” mcluding such Wild Bunch mem-
bers as William Ellsworth (Elzv) Lay, Kid
Curry, and the Sundance Kid: Between 1899
anil 1901 they robbed three trains in Wyo-
ming and Montana, though the safe of one
express cur vielded only 350,40,

We rode down into a flat area near the
river, where we saw the remains of an old
cabin and a springhouse, This, said Rerry,
wits old Doc Parsons' place. Doc died in 1881
anid is buried nearby. Matt Warner lived in
the cabin for a while, as did Butch Cussidy,
Elxy Lay, and other outlaws.

In 1672, just as valley residents expected
the Utah Division of Wildlife Resources to
raze the cabin, Kerry, Mane Allen, and others
succeeded 1 getting it placed on the state
remster of historic sites. Other places prob-
ably won't be o fortunate.

I looked back toward Diamond Mountain
and the Parsons cabin, and wondered what
would happen to the people who were left
here. Much of this land is under a govern-
ment jurisdiction that seems uninterested in
memory or legends. Ranchers have been
forced to sell under threats of condemnation.

ity Miles by Road, Ten Afoot

We rode back to the Allen ranch, where
Bill Allen was waiting with instructions on
how to get to Little Hole on the Green River,
another historic outlaw hideout of the late
1800%_ Little Hole was also where we filmied
the opening sequence of Jeremiah Johnson,
=0 | had a certain nostalgia for the spot

There were two routes: either fifty miles
by road, or ten miles on foot over a pass. Kim
Whitesides and I decided to hike it; the others,
led by Abbey, would drive around with the
supplies and horses.

It was getting close to 2:30, and the late
autumn sun would die behind the mountains
soon. A move in the wrong direction would
lead us into a labyrinth of canvons and mulleys
Cur apprehensions, however, soon gnve way
to the awesome beauty around ps

Az we followed a dry creek bed through
twisted pinons and huge rocks alive with
aorange lichens, it felt good to be footloose and
unencumbered by horse and pack. I wondered

bab

how many people had taken this route. It
seemed virginal, untrampledd

Night wis coming hard az we sighted the
river and dropped down to the Little Hole
region. We had built an entire settlement (rom
historye photographs for the flm here: a thov-
ing western town with a nver landing, post
office, saloon, and encampment. Thinking
that it might serve neighboring Vernal and
other commumities well as a tourist attraction,
or @ reminder, or simply a point of iInterest, 1
hael prevailed on the studio to leave it there
But the U. 5. Bureau of Land Management,
claiming it a nuisance and health hazard,
had it torn down. It i= now just another bend
in the river.

Incrediblv, Ed Abbey and the others ar-
rnived at Little Hole at the same moment. By
the time we had forded the river, finished
dinner, and settled down; the moon had come
up, full and bright.

A beautiful morning, and a perfect place
lor an outlaw stronghold. A cibin survives
here, that of Tom Crowley, who used to boot-
leg whiskéy to the Indians. Built in 1869 with
stolen railroad ties, it has seen many occu-
pants over the past century. An outlaw named
Mexican Charlie was shot here for cheating
at cards; he lies buried a few vards away.

Crowley's place now stands in danger of
destruction through indifference and increas-
ing development.

History Inumdated by Progress

We headed for Vernal, Utah, wherg out-
laws on the run often obtained fresh horses,
The four-wheel drive took us along the edge
of Flaming Gorge, where many cabins, home-
steads, caves, and grave sites were drowned
when the Green River was dammed to create
this vast reservoir and recregtion Aren

In the distance the Colorado Platean
stretched across the horizon, lean and grace-
ful, encompassing incredible space in perfect
harmony with the sky. It rankled to imagne
the plans for ol shale and other development
that will certainly determine its fate.

Down along the parched, desolate Nine
Mile Canvon we came across n pleasant
stretch of green—apgain part of the old trail
often used by the outlaws.

I stopped to talk to a leathery, squint-eyved
rancher repairing a tractor in a field. 1 was
unprepared for the hostility in his replies.
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“How long have T been here? Too diamn
long."

“It's very beautiful,” 1 offered

“Yeah? Well, vou can have it. You want to
take those cows out there off my hands, vou
gol it. This is a hole—a hellhole. Ain't nothin’
but dust and rocks and =ome starvin® cows.
Lt me outta here and up to Minnesota. That's
the only place left where o man can make a
livin' farman’ or ranchin””

“"What's wrong around here?” | asked

“Moonne ciares dbout it Noowater. No ane
has the money to develop 1t {for ranchin’. All
anvbhody's interested 1 5 buyvin® up mineral
rights for power development and real estate.
We're gettin' starved out.”

Az we rode on, I thought that this was the
repl phght of the ranchers in the area. They
oftenn don't see the beauty of their surround-
ings because they feel economically blocked
by the same surroundings and therefore
resent them

Rugged Canvonlands Discouraged Lawmen

Al Grreen Kaver we med A L. Ekker, who
rung an outfittine and guide service called
Chutlaw Trails. A C. = a hardworking, hard-
riding ex-rodeo cowbov who suppests, more
than anvone 've come across, the verve,
stremgth, and enterprising spirit of the early
zettlers. In ashrinking society of worn leather
andd tired spints, he stands out

He welcomed us with the friendly but wary
eyve of one who suspects a tenderfoot and led
us 1o the Ekker homestead, some eighty miles
wotth, There, in & stucco ranch house, we met
his father, Arthur, who has rmnched the Roost
country for almost 40 vears. At 65, Arthur is
crusty but energetic, with eves almost hidden
in the folds of a squmt. As he told s of this
region, he spoke m bursts of exclamations, as
if he had dozed off between thoughts and
diddn't want to get caught at it

Robbers Roost was the last of the three hig
way stations along the Cutlaw Trail. Unlike
Lthe others, it was not a secluded vallev, but a
dry, rugged, thirty-mile-wide plateau shced
by formidable canvons, with lookout peoints
on all sides. This was desolate country, [so-
lated from settlements by miles of desert, it
was almast mmaccessible except to the few
who knew the route. The outlaws knew where
vital springs were and could survive there.

“Yep, o' Butch was the best," A C. saud

Riding the Outlaw Trail

as he pried away at his mouth with a tooth
pick. “Flenty popular in these parts. Him and
Matt Warner and the MeCartyvs used to biring
in stolen horses from western Ulah, No one
could follow ‘tm—too tough. When the caast
was clear, they'd move 'em on to Colorado.”

*T'hey u=ed to live in sandstone caves or
m crudde cabins of twasted cedar,” Kerrv Boren
chimed in

Butch was aplwavs leaving something for
the ranchers, (Continued on page 652)

One of the slickest jobs Cassidy ever
pulled was in Tellunde, Colommdo. As
purzied townspeople walched, he tramned
his hirse to stand still while he catapultied

into the saddle from behind After Butch
ahd his partners robbed the bank; he used
his new trick for a guick petaway
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HARSH WINTERS IN 4 HARD LAND

"Ohir Josses i cntlde afe simply  mmense,
reporied’ the Kiver Presy of Fort Bentog
Montann, on March 9, ISS5, alter one of thi
wordt blizeard <wepd winters m the histomy
of the West, They called it the “big dic-up,’
Fhe wind blew so hard, sand anotbier news
pagktr aocount, that “catthe hod o e thedr
" Ihiring this win
ter, fomed western artist Chorles M. Kussed)
wits working on the OeH O Banwh, tending

taild to ther hind legs

cattle that beloneed o rancherss i Helena
When one of them wrote wsking for 4 report

om Lhe condibon of s cottle, o iremn] ol Kus-
s ll's tried to wnite a reply but couldnt hnd
the waords, S0 Bussell gob an ddea "Sencd 'em
that "™ he said, tossing a walercolor (left) w
s budidy, Eloguently, it told what had hag
peperd 1o 5,000 head of cuttle | oday snow,
e, amd winter winds remain some of the
rafichier’s bigeest nhghtmares, A llEght soow-
[adl, yust six inches, nestles over the Kobiwrs
Rawisl ranch at dawn (below), ws 0 cowbs
idrives tradl horses bhoack to n corral after
watering them

fa ]




(Corntrmnned From pape 37 )
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their help and always |-.l'-:'|lil.-'.'_ 1%
|'.-ru_|||_-'-
g him. The rule of
then what? “Well,”
b sOrmeone wolllel show up anid
quiire the deal.”

11 snowed that nght In the moming we

shook several inches from our sleeping biag

LM5] akaen BrTtIMent, e
never talked about seem
ward—il vou broke 1

and A |

pul A bullet n voua o s

and headed aut into 5 cold mist for the out-

Liw stronehold on the edee of Roost Flats, A
W I "|il_

hones as birittle as

} i CArTEY (1 fresh cniow, out

Unne ol
¢ shards, the gray oppres-
Aave stillness it Now the sur wiss bloe mnd
[rosty with white evernvwhore—a true white,
with color in it It was revily

dizine, ke tasting

i ranee horses, and

tnking care of

i there were no
other task and oo tomorrow,. The leader of the

we ook ou! alter them as
band was g beputiful buckskin stallion with
Ihick nick wniri |_'.15| 5|.._|‘
I1e led the others for three miles just 4 step
ahoad of us unttdl we caught up and
-lIl'lI'l'_:'~|l||'“ The stallion’s oyYE
wild. Yet | think he sensed, amidst the threat,
ths, After

ook we let them 2o, and they ran away to the

reached the stound

N =
WO .|||_" Anfl
the feehng of play to al a oo
outh, led by this untamed Pegasus. | couldn’
leny a leeline of envy at the sizht

o e Koonst and

down into i small cut where Butch

[t was about six miles
Cassidy’
adeout wis

| he ongmal cormal 15 stll here, and we put
ur horses 1n it while we ate. Atterward we

Koost lookinge al the remnoants of

T
8



700 ORNERY T0 HANG

Bizr Nose George Parrott was the sart vou

wollldn't wanl your sister (o marmy. »onm
otttlaws, hke Hutch Cassidy, were only in-
mondey and never hurl anvon
unless they had to. Then there was Big Nose
Creoroe,. Muoarder came 10 lim as nataradly

terested o

as At did to Charles Bussell, who poanited
Hir Nose holding up the Deadwomnd stage
mbove, left) When George was arrested
anl jatied in Bawhns, Wyoming, o mob
pathered, broke inta te jal, removed hum
b e It

] hanged hom from o telegrap

Riding the Outlaw Trail

ook <ome dolne. First, the s broke
Meanwhile, he bl managed o ante his
jerkedd Lhe
dcler awav amed be prabibied the pol

b Ll e
of his rope. A local phvsician, who later be
cime  governdor of  Ywwoming, «issecied
Creorpe, partindly skmned bim, and made 2
pair of shoes: which he proudly wore, out of
the leather Todav a portrast owned by the
Uinion Pacific Ratlrend (above) B8 about all
that= left of Hig Nose Georege Piarmoti

handes The second tme, they

until he shoowly slipped down






an old outlaw sociwlv—a stone chimnev,
cavies, and carvinges

Cassidv's camp became the cénler of all
actvity in the remon Even PEaDie WO Were
not considered outlaws came here th pliy
poker and race their horses with the sporty
members of the gang It 15 said that Butch
wits the most amiab
laws, fun lovine and a gentleman with wom
en. [here 1= no evidence that he ever killed
anyvone, unless it was at s legpendary final
stand in 1909 al San Vicente, Bolivia

Several women lived at the camp; the
often shopped lor supplies and purchosed
aminously large amounts of ammumtion m
the nearby towns of Pnce and Green River.
Maude Davis (wife of Elzy Lay) was there
and the mysterious, beautiful Etta Place—
gr! friend of the Sundance Kid—was thought
to be among them.

We had to jog along at a vood clip to get to
camp belore dark We had troaveled close to
twentv miles for the day. Men uged o rode Hke
this most of the time, harder and longer, over
evien rougher terrmin, because they hod to

Lid Arthur Ekker remiember those times?
“aure, when I was a kid, a hiorse was the only
way vou could get around. Steal a horse and
vou wis o marked man—hke takin' a man's
gun away from him. But vou could find wild
herds all over these flats. Har L\ .=|h_1.'|L'l| oW,

¢ af all the western oul-

Cassidy's Fate Still Argued

We warmed frozen appendages by the fire,
beat [rozen boots against rocks, drank herb
tea, and hstened to Arthur reminisce,

Un rustling: “Used to change the old brand
of & cow with a hot ron. Some of the rustlers
came up from leéxas—it was a fast wav to get
mto the cattle business.™

Un Butch Cassidy: “Lots ol folks around
these parts bebieve he never died 1n Holivia
Fella named Hanks from over to Hanksvialle,
whir used to take supHies out here (o the
Roost, clmmed he seen Butch in the 2007

Cn hiz vouth: “First ttme I took. this troil

Newlungled trail of power lines marches
above the author’s party near Page, Anzono
There, the Navailo Power Pland uzes Indian
owned codl Lo generate electncity—some for
Wil comsumiption, and some for parts of M

vitda and for Los Angeles, 450 miles awan

LFi
e
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Alone with the past, the outhor imferviews
Laaln Parker Belenson, 92, Butch Cassuyv's
astet, b the obd Parker cabin near Circle-
ville, Utah. She maintains that Butch was
mever Killed in South
angd tobd Ber, moa coamdid

' Mavbe

Americi il vears
later, visiied Iner
moment: “My life his been wiasted

-|"|I|_r -I,i"-l_':-. niod |-I|ri_'I.I‘|'!I_'|I

[ was 7 or 5. In the old days people were
tougher. Whv, over in Hanksville they had to
ride 50 miles for a doctor. By the time vou gof
there, vou was either dead or well
Liker dhid a ot of business

He aleo spoke of the future: “Robbers Roost
won't change much,” he saicl, *You can't trri-
gate it, and there's no coal to dig out. There'll
e livestock here ns alwavs But the national
parks are movin'
and 1 suppose much of the land will be used
tor recreation.”

We headed west out of the Roost, down
ACTESS TJil’I_w.' [ievil River st Hanksville and
south to Lake Powell, created by the damming
of the Colorado in 1963, The next couple of
diavswe traveled by boit—=till om the Outlaw
Trail, but here it remnants were submereed
At the lower end of the lake near Page, Ari-
rofa, the dependable A C, Ekker and one of

is ranch hands were waiting for us.

U'nder-

in on a lot of the ranches,

Buteh Cassidy Lives On in Memory

It seemed fAtting that we finish our trgl
ricle at the home m which Buteh Cassidy grew
up. and celebrate [ Fie JOUrney = cnd with
Hutch's sist 1 Betenson,
and hving in the nearby town af Circleville,
Utah, This would remplete our stor

Lula Betenson and 1 had first met in 1963
visited the film set of Bulch Cassidy
and Ly Sumddance Kad, Inwhich T ploved Sun
dance. She struck me then as an unusual per-
son—spry, witty, strong-willed, and with a
gentle feminine spint Luka was oneof 13 chil-
dren-and only a baby when Butch lelt home

Nowadnys she sits 10 her parior wearing o
pink sweater over her shoulders. Always ener
getic, she jumps up from Ume to Ume to gel
someone Coffee or whatever, refusing to let
anvone oo anvthing

she savs she has just heen to visit
old Marvel Muordock, the daophter of Elev
Lav, now bving imn Heber City, Utah. Luia

in her W's now

'.'I.']Jl'l'l '1|.Il'

§ H-viRr-

'....I"" . -'"Er w

"r.-i. -.-‘ ﬂntjl-‘ . - J ‘Il.p'

| move around so much, wants
amnd hopes we're

asks why we a
to know what the rush
petting somethme out of 1t
Later, she led us all to the onmnal home
stepd and the calan she and Butch grew upin
(above) It was late afternoon and @ Gl breese
was blowing leaves pround the caban, Lula
inel 1 walked alone tozethér through the old
house gnd around the lend, She talked of los-
ing srEht in her nght eve and starting to lose 1

NVational Geovraphic, Novemmber 1976
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Life Slowly Changes in a
Remole Himalayan Kingdom:

ARTICLE AND PHOTOGRAPHS BY JOHN SCOFIELD
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AWA TSERING. Bhutan's able and
arficulate Manistér of Foreipn Adlasrs,
winted to be sure that 1 kept my evies
open. “Please don't descnibe our coun-
trv as some kind of romantic Shangri-La lost
in mysticlsm and witcherpft and unaware of
the world around 1t
“The fact 15" he insisted, “we are a small
and poor nation strugeghing to move ot of our
lewidal past. We want to moderndee as guickiy
as wie cnn, and we gore moving. We Know
'.'l.llll.'ll.' L] |I|"-EIEII.I."EI.I‘- 'J'il.'- -:I]'Jll. we I:I..!'-. L I:.Il."'_:Hrl
1o solve some of Lhem™
After a month and a half of erisscerossing
Bhutan—a privilege that has been granted to
oty a few Westerners—by every means from
the king's hittle jet helicopter to sacddle vak, |
concluded that Dawa Tsering wiis both wrong

e ¥

and right. Wrong only because, Shangri-la or
nol, Bhutin iz undemobly n romantic and
otherworldly place, one of the few penuinely
diferent places left. Consider

* Mo other Asian nation has so completel
escaped the airplane, One small runway exists
bt plianes can reach it only on rare davs when
surrounding peaks are not thickly wrapped
in cloud. Visitors must ride jeeps half a day
from an surfeld in India, and spend another
day twisting and climbing northward nside
Bhutan to reach Thimphu, the capital

® Harter is still so tradidonal and coinaee 2o
scarce that I was sometimes asked to take my
change i choogs, cabes of rock-hard vak
cheese strung hke so many beads on a threard
of black vak hmr

* Within this tiny kingdom (only hall the size

Netioriild e PP |.'|l.'||.'.!| - Ninember 1976



of Indiana) 1 was able to travel—oance by heli-
copter in little more than an hour—{rom high
pastures where vaks graze amul glistening
snow to green and humid jungle where ¢le-
phants and tipers roam

And vet, as Dawa Tsernng wanted me 1o
renlize, such things represent only one sicde of
the picture: Bhutan’s leacers are working
hard and realistically. But the problems to be
r[':-l-ll':'\'-l_‘l" HIT ¢hRormaLlls
¢ Al least ome child m four dies of gastro
intestinal disease in its first vear. A third or
more are dead before Lhey are 5
® [n this meredibly mountainous naton, it =
possible for only a part of each vear to cross
the country from east to west. | marde the
round trip by jeep, probably the first journnl-
st allowed to do sn, over a termibving and

Change Comes o Remolte Bhutan

OQUNTAENOUS DRUEYTUL,
Jl‘l the “land of the Thunder

Diragon,” 18 shightly larger than
whitrerinnmd, bul has ondy i sixth s
many people. Traditionally, fortified
castles enlled deongs bouse ench dis-
trict’s civil and religous authorities
Moo Bhubian's first Wwns ave sprang
up at Thimphu, the capital, and Phoant-
sholing, on the Indian fronter

Inehia eukded the mabon's Ioreisn
affmirs wuntil 1971, Full independencs
anc memberzhup in the United Mations

have swelled outsice ald (largely Irom
Indin), and HBhutan warily increnses
ber contacts with the outside workd

GUVERNMENT:
LCopstitalion:l
monarc hs
AHEA: 18147
sejuiife  miles
AL AT TR
Approxumately
LEI r.".=..||||||
ECONOMY 1 Farmng and anomal boashamcr,
AELIGION: Boddhism, CURRENCY: e
nastiltrsarn edpaals bt 11 UL 5 cenls AN -
TAL: Thimphy (pop 20,0000 CLIMATE!
Vorses with altitude, from lowland jungle
tn venr-rogml srow

still-unpaved road. But monseon-spawned
[Endshidés rip the road apart In Sommier,
and snow bDlocks 15 lofly passes in winter
® Mo=t of Bhutan's million or so mhabt
ants are o scatiered that education cannot
e to them. Chaldren must forgo fuomily e
for much of each vear if their parents elect Lo
senie] thern to one of the country’s half a dozen
central schoals

® The nation iakes m almost no foreien
currency other than that brought by totrists,
and from the sale of pOsStage stamps 1o collec
tors. (One sthmp, actually a tiny phonograph
record, plays the Bhutanese national anthem!)
Fortunately, Colombo Plan and United Na
tons funds help make it possible for a hmited
number of voung Bhutanese (o recelve ad-
vanced education (Cownlinied oi page 000

6 ]






Foarth's Virigest Et"i:.',]1|!1'|l-_', et
Mivear-ald King Teme Singve Wanpechuck
(helow, rieht) beads o povernment
remarkable for the vouthfuness of TLs
offrrials. One of the exi Pricoms Lvomgu
Chogvil, below, left, serves as Minister
Fimanee. Mindful of the groblems that
Dearl nerehbormg Ssepid when 2 LLickelien

enclier] her tolation amed el Westermers

Ii'" 'E L !i-ll,!!.l: CRHETES L1 'Illll' Witn
lehibernte slomerness. “YWe have N
¢ kg "to wadl untll our peopi

Democracy al work amid fovil =plendor
H it 15(-member Nanond Assembid

phove) mests twice & vear in the dapilal's
huee Tashichhodeone (left). Delezate

heck therr ceremoninl daggers outside the
incr (right), then step into the huge hall
to cliscuss probilems in a harmony many a
western legsinture mght envy, vl

nrie seldom ratsed, and speakirs hold forth
vithout fear of mterruption. The king
iresidles from the curtained throne at far
left. Hi=z father, who died in 1972, initiates
nopular rule by voluntarily givinge g

LS = :|||_'l.|_'!'







Once an asset. noew an adversan
Bhutan'= jumbled terrain long

discouraged invaders Today i

hinders development. Takeover of
nétgnboring Libet by China in t
| 230s triggered Bhutan's decision
to Dbutld an eo

sL-Wesh ri
stappering chalienge In thits and
QArng norith-south rnodges
and vallevs, Workers were firs
ronscrpted from among the natuon
awn spirse population, each farmh
providing four weeks™ labor. When
that (miled, siome 25,000 people wen
mmporied from Nepal Pakd under
in Indian gl progrim
[elled trees and prvded mountainsices

rrave] fill by hamd (abovel Roughly

o] now span 120
miles (left), carrying
satonal Highwin)
md-maosKect two-rmile-higl

ciiish again to ville




Yustralis,
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New Lealand, Japan, Singapore, (rreat Hnt
am, and the Unmted

‘And the students come back," Secrétan
of Development Lam Pemjor told me in
Thimphu, "completely out of with

a3 1
|._I|||J|...:||I'-':' FERIEE VLT, Sl Ridd

page 001 ) 111

SLAtes

L |'|
WAL CCONCHTI

values, customs—evervthing Thev want us
to buy airplanes, build tormels, get big loans
from the World Bank

“Hiefore we let thern take the
tor which they have been tramed, we
make them spend six months working 1n some

t hack on the erounid

EOVErnmens

posls

rural area to =1 their Ted
Same Pace for Schools and Jobs

11 was my Hrst lesson in We realism and
nracticality that Hhutan's aj

proach to the futurs anather such
talkéd with the
stem. 1=

but not compulsory

charncterize
[ eained
I'!-!'.'_|.| W e n | _'||_||||!|_ 11
lucation

T | e

¥ ¥ -
JO0DS L |!I_' nan 1ina iand whereg 93 per-

i T 1 1 .
charee of Bhutzn's achool =y
L .1 =
15 avallahle to all.
Are ew

popalion are [TArmers, and the

system has been tatlored to that reality. Com
petitive  examinations In grades five,
anc ten pare ¢

=t students ]n th

eight,

5 |"|""-'|| T to J e VET h I'I"",:t i-
whole aof Bhutan, only the
il Fovernment &xi TS

top 200 may CArry on
after nth grade
"“That must

the elo
-5 i I | SLFEN L :_l_'- VoL SLan-
dards," a school official admitted. “But r
member what happened in parts of
where thousands of educated voung peaple
ulleness  because
there were no obs for them. They became the
troublemakers, the radicals—and who could
blame them? Here we will raise the output of
eclucated men and women as our country
raises 1ts ahility to N

thetn
Bhutan has her

r Ta 'l i - " ] . = ol
eracluated nto frustrated

ahsorh
own ideas about tourisn
-'=l'—llil_'.l- '|'|.I: miake a vigit | ) L -'IiI |.:r;_'-_'-
v off Iimits land the o thing, a goal to be
SOLE Al the price,
Bhutan freelv admits, 15 high

Umnly a few tourists have been permitted to
sample Bhutan's sights—operhaps 500 by the

tme you remd this And though they pay

it ot plmost am

Life remuoins simple (or
lat

niddd beer, or Bnourishing

st Bhiuilinese
pekw himat, andd chilies, washedd dodwn with ¢

151 an the (rdits of thelr

'-.l.:|| SEIET
|1 | i
'I'-'.".'rlu_ |

frntoy which vak butter s been ¢ hurned
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roughly o thousand dollars for a week in
what travel brochures call “earth's last {or-
bidden kingdom,” even this afffuent handful
must be content with conducted mimbus tours
af the Thimphu and Paro Vallevs, which can
be reached by narrow but comfortably paved
rmads. But such is the allure of Bhutan's
dramatic landscape and her handsome and
friendly people that T heard only one com-
plaint. *There 1= nothing to buy,” lamented
an obviously well-heeled visitor

1 hope it stays that way, though it meant
that I also went home almost empty-handed
from & nation still capable of producing
superb  traditional art. Few of Bhutan's
craftsmen, and certminly not the best ones,
work merelv to stock the shelves of shops

If one wants o true expression of the Bhu-
tanese spirit—a religious painting or one of
the intricate silver-and-gilt boxes in which
men carry their betel nut—it is necessary to
make an arrangement with the artist, and be
prepared to wail many months while he
executes 1L And then it mav be not what was
expected, but what he wanted to create. As
was true during Europe’s glittering Renais-
sance, there must still be personal c¢ontact
between artist and patron.

In fact, much remains of an old feudal
structure that has only begun to give way Lo
a money economy. Greal landowners still
maintain  their silversmiths and painters,
their masons and carpenters, ther staffs of
farmers and servants, and their herdsmen
who care for the family's vaks and cattle in
return for a portion of the butter and cheese.

Bealism Rules in Land Allocation

I asked why lind was not being taken from
these wealthy proprietors and redistributed
to the landless. Again a lesson in the practi-
cality exercised by Bhutan's voung officials:

“We began distribating land tn 1956, dur-
ing the previous king's rale,” agricultural
director Dorji Tenzing told me, “nt the same
time that His Majesty abolished serfdom. But
it was public land, five acres per family, plas
loans for fertilizer, seeds, and tools

“The wealthy landowners? We left them
alone. First we must lift the poorest of our
penple, those who have neither land nor land-
lords, In the meantime, the big landowners
will give livelihoods 1o thausands of people.
We must build on what we have instead of

Change Comes to Remote Bhitin

tearing it down before there is something
better to take its place.”

After a few davs in Thimphu I packed for
the trip that had drawn me to return so soon
to Bhutan,* and for which the Bhutanese had
been nervously prepanng—the thousand-
mile round-trip journey by jeep between the
capital and Tashigang (map, pages G60-61)
It was not that thev didn't want me ta go.
But their hospitality and concern for wvisi-
tors leads them to worry endlessly -about
any outsider attempting o use this not-yet-
completed road, with its constant threat of
landslides and its total lack of facilities for
vehicle repair, As it turned out—despite dayvs
of jouncing over lonse rock, mud, and sur-
faces of logs laid crosswise atop the mud,
and half a dozen detayvs while landslides were
clenred—the entire trip came off without so
much as a flat tire.

Trmil Omee Led Through Castle’s Courts

The National Highway, blacktopped for
the first 30 or 60 miles; snakes eastward from
Thimphu, up and down pine-clothed ridges,
across cloud-hung passes, and over noisy
wrrints. In Bhutan one 15 never far from the
souned of rushing water. The road covers
nearky 160 miles to span the 50-mile straight-
line distance to Tongsa Dzong. Until recently,
anly mule and foot trails led to this great
castle, which once controlled trade and hu-
man traffic between eastern and western Bhu-
tan. The trail, in fact, led through a gatewssy
that =till prerces the huge building’s western
wall, then angled across its richly ornamented
courtvards and went out through another
gateway on the edstern side.

When British political agent John Claude
White early in this century made the western
world’s first extended survev of Bhutan, he
found the Tongsa district enjoving a rare
moment of calm wnder a powerful and far-
sighted governor named Ugyven Wangchuck.
White and Wangchuck became fast friends.

In 1907, Bhutan's leading monks and often-
warring district governors, encouraged by
White, sugpested that Tongsa's stability might
be extended to the whole of Bhutan if a he-
reditary monarchy were crented, with Ug-
vern Wangehuok as the country's first Druk
Gyvalpo, or Dragon King. Thus was born both

*The suthor photegraphed the coramebuon of Bhutan's
peesent king for the Octoher 1974 GROGRAPITIC
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modern Bhutan and the Wangchuck dynasty

Usven Wangchuck's grent-grandson is the
nallon's present rolet
iill‘jl._ 'I.._. IWIWET NOS MOYE 1'-.'-'.'-:" !|-|||I
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Power of @ith ordains lavish
ehirines, and the pursuit of
knowlelge makes mongs
become printers. Yearning for
a son and helr, King Jpme
Wangchuck (page 683) direcied
that this shone o Buddhism's
‘angry” deities (left) be created
at Tongsa. He saw his pravers
answered with the birth of
Jigme Dorit Wanechuck, futher
of the present monareh
Tomgsa's viererabile halls also
hotise thivsands of labornousl
carved prinbing biocks, which
mortks ink by hand (night) to
produce Buddhist scriptures in
cels 0l 1A &OF mnere violumes

usually & once-p-yesr affmr. For the rest of
the yvear the Bhutanese farmer—and the oc
casional Westerner who visits him—subsists
lareely on nce and buckwheat, chilies, [red
bread, eepes, and tea

The Bumthang Vallev, a joltng iy east
of Tong=a, 13 Bhutan's point of no returp. 1t
s no more dithcult to continue oan to Takhi-
gang than it would be to turn back again
toward Thimphu Bumthang remsins an
self-sufficient area only tenuously
connected with the rest of | AT
measure of that solation: Letters 1o and {rom
parts: of this central region still travel by
pastal runner, who spends two weeks on each
round, continuously climbing and descending
rocky ridees and jungled slopes

Health care will inevitably be, for a long
time, one of Bhutan's chiet problems. And
nowhere did | find its lack more poignan
than in this

Isoiated.

W' NALIon

heautiful and seldom-visited
reglon, where one voung »wiss doctor and s
wite struggled to help people who often did
not wani o be helped

“Uhnly when they can no longer stand the
pain,” the doctor lamented, “do they come o
me- Then it s often oo late" He wagged his
heat] <adly. "1 must say to them, Lo home. I
= not good thal people should come (o me

'|r||'-. '-‘.'|!‘|‘|I -.Jﬁ"'- alfe -'I":'Ili'- L ':.:il

I remiember Bumthange not only Tor its ded-
wated doctor and his lonely strugele, but for
the kind of romantic image Dawa 1sering

Lo fginee oy fiy ixeue B hiiladd

nad wirned me agnmst; the leopard that

fAashed across the road one evening ahead of
my jeep; shrines of unbelievable splendor;
the great Hwvakar hrong hulking  cloud
mantled atop its hill; and, at mght, @ necklace

af tw |||-.:|1',!_' hres where farmers -||'|.t'. in their

mountamsicde helds o protect ripening Buck-

wheat from marauding bears
Tiny Shops Herald o Town Aboming

Tashigang, eastern terminus of the intant
wabonal Highway, came as the perfect pnt
dote 1o Bumthang's romanticism. Here was
one of earth’s lenst-vissted settlements. | ar
FIVEd expectimg what? Certainly not paved
streets, or a hvidroelectric plant thit makes
possible house and even street lighting. Nor a

hospital, a central school, and least of all that

s traditional land
of barter: a doubde row of cubbyhaole shops

Father Willlam Mackev's eves twinkled
when [ nsked about the shops After 13 vears

newest of phenomeng Tl

In castern Hhutan, the e Jesull s
known far and wide for his Sherubtse Publi
~Chool—the best, all peree, 1n the country

It was incredible,” Father Mackey chuck-
led, “the chpnge the fOrst shop created n
Tashigung., Suddenly

[erSOng

coins and pleces of
paper appeared that would buy a new Rettle
ar a length of the remon's beanbiiul hand-
woven cloth, which up to then had chaneed
hands in return for a4 week's supply of rice of

uckwheat, some (Comtinued on page 477)






(e a mighty fortress pusrding the
hief tracde route from Taibet, Dukve
Dizong (wbove) now stands liresgulied

gned abandoned,

MVosate masterworks, rice fields neas
Fhimphu are among the world's loftest

rarmers whose peuloies e at 7500 feel or

Higher explain apoleetically that they can

harvest only one ample crop esch vear of
the countrv's distinctive red rice. In lower
ARSI |-|I'.:..’.|"T ETTHVWITRE S 3ASLn r|'..'|.i:r'_--:
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farm animals, or a few back loads of firewood.
=alt had been the closest thing we had to mon-
ey A handiul for half a c
tor a basket ot corn

“1 remember going home to Canada and
mking some cloth. The customs people asked
how much 1 hed paid for it. They didn't
nelleve me when [ sad, ‘A cupful of salt ™"

Though Tashigang's clutch of tiny shops
has already begun to create something ven
close to a village, the drzong stll functions
much as did the castles of medieval Europe.
Peasants live in loose communities on the
slopes around it. and the dzong still houses
civil pauthorities—the dzongdd and fhrmmpon
and their staffs—and a group of monks headexl
by an abbot And, as did the peasants ol
medieval Europe, the populace assembles
periodically m the castle’'s shadowed mner

I11'|ﬁ1'1:-..1l"ll'- LD S --I.’III ]ll' SECT II-". i

oren egEs, another

e district

authorities, and to witness a morality play
Clowns Create o Puzzling Note

For three davs dancers in rainbow brocades
aCled out ancient tales of the high Himalsvas:
triumphs of pood over evil, and the dangers
ench in the audience would face during Bar-
do. In this pernlous tme after death, plous
Buddhists belbieve, one's spirit can miluence
ife or bring on
the disaster of rebirth on a lower plane—as a
burden-carrying donkey or (the gods forbid!)

its emergence mio a higher

A% I g

[ found the performance often difficult to
follow, and curiously disgineting. Suddenly it
dawned on me. | remirmbered circus extrava-
ganzas wath lines of chorus @ris m dazziing
crEiumes, dancing o a soaring wiltz whije
wheeling hehtls turneda & drab tent into o
fmrviand. Alwavs m another ring or nnother

cOrner were the [OWTIS, SeeEmiangely r1--*|'|-.'.n:.'
Lhe pageantry, as il they wanted to bring the
whole illusion crazhing down to readity

In Tashisane, too, half a doren masked
jesters made fun of every motion, every syim-
bolic act in the drama No oné samong actors
or audience wins safe from theu |||I1'I'|:'. flis-
respectiul and often obscene parodies. And
vt the abibot of Tashignng wiutched tolernnl
v from a high winrdow , and the people laugherd
uproariously at the jesters’ disruptions

Bhulancese see nothine &t mll stranee 10
poking fun al organieed religion, thoosh no

ane | asked, from  (Condinued on paee A80)

[ |'||_'|.;_h||' { (T Tt ] _|||;'.| Friiale |Ir|'||.'_|'.j.'_'

Coirls in the front row measure Lh
march of women's rights in Bhotan, Bt

COmMpAaratnaely Tew' yourmalers of il

fucalion, populiabion 15 50

s et A ¢
siattem] that stodents must bhoard at one
of the eounbry's half 4 doren central schodls
Fhi= [Initian pepeher instructs in Englsh

] Dhzongkha—the "speech of the deanes.”
Both are ofhcd lenrupees. Young vak
herder (facing page) from Bhutan's snows
northern frontier may never see the mnsude

f a school “Homs" on s vak-felt hai

Liverl rinwaler {rom hie meck ol thc



Yok cargvans once thresded themrr way throueh this precipitous mase
abovel, brinmging wool and salt from Tibet's Chumbi Valley and returning
with tes from Indin's warm plaine to the south. Lingehi Deong, foreground,
sheltered the lofty region's few dettled residents. Otherwise there were

anly shepherds, who took their herds of yvaks down to warmer slopes when
winter came: The author's saddle yaks iright) top a rdege studded with prayer
flages @t 15,000 feet Bevond, cloaked by November's snows, rise I2,300-{mol

Kungphu, left, on the Chinese border, and o sister peak, Takaphu
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(Contined from page 673)  Father Mackey
toy the abbot himself, could mve me a satisfac
tory explanation. My own guess (and 1t 1s only
that) 5 that the jesters were saving in effect,
“After all, even the most serious rifuals are
the mmventions of men, not of pods.”

Tashigang marked the end of my west-to.
east sampling of Bhutan. | had driven some
500 miles to span a raven’s-Hight distance of
only 120. One major goal remalned: the
Tibetan border region

For vears journahsts have been barred
from Bhutan's inhospitable noerthern heights
because of the verv real fear of a shooting
incident il someone should stray across—or
even oo near—this sensitive frontrer. “Ouar
relations with China have been very correct.”
Minister of Foreign Affairs Tsering had told me
shortly after I arrved. He made 1t clear that
Bhutan does her best to keep them that way

Fortunately, the border almost evervwhere
fellows an eastly dehnable course—the main
ricdgeline of the Himalayas—so there are few
places where a mistake cian be made. " As long

Yauk herders feast on the wonders of Tashigane, when
have recently appenred. In the cloud-wrenthed villaee of Ura |right: Indian merchants
come 1o buy Bhutan's chief export crop—potatoes. This porter, who must be helped up

with his

kOl

-ktlogram (210-ponnd) lowd, puffs is be carries ot in the thin air of 1]

as youre going uphill” & Bhutanese afficial
nilf seriously summed up, “vou're in Bhutan.
I vou start downhill again, vou're in China "

Despite the “no journalists” rule, Bhutan's
voung monarch lent me his helicopter for a
visil to Lingshi, an solated hunting camp

just msude the frontier from Tibet's Chumbi

Valley. The comp lies at 13,500 feel, almost
hterally 1 the shadow of spow-mantled
21 430-toot Takaphu and s sister peak,
Kungphu, which rises same 900 feet higher

It wis a memorable experience, for in Bhu
t...ﬂ'l One rare ". ]1.;1.‘- et (L] |H'.:-|E|-'.'- N YIiew I|'||,J_'|'-
vening  ridees cloaked in tropical green
usually screen them, or clowds wrap them in
featureless gray blankets. But here, from the
moment sunrise cast its first orange glow on
the peaks until the last blue hight of dusk, we
were guarded by towering, sifvery sentinels

As the temperature plummeted on our see-
ond ‘night in the hitle camp, turning the
brook that had gurgled hapmly all that sunny
afternoon into an wily stlent cascade, we sat
around a blazing pyramid of rhododendron

m |,|| -||||5_:_ ol |~r|".|_'l ST 1L s

.rp_'||.|r|
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twigs. Save for smoldering, smoky vak dung,
no other fuel existz in this windswept, almost
treeless region

Rinzin Doni, a handsame and personable
aide to Bhutan's Queen Mother, had casually
strolled into camp the day before on a walk-
g tour of this thanly populated region. Y1
can go faster without a horse,” he insisted
Now, contemplating the inevitable rice and
eggs, he gazed moodily mnto the Hames and
wished ploud that there was a blue sheep to
harbecue. That afternoon we had watched a
flock of these beautiful animals, which—to
their misfortune—often run only fiftv vards
or =0 even when a hunter firds at them.

No September, but Two Augusts

Rinzmn Dorji continued his introspective
musme. “In these mountains,” he said, g5 1f
to no one in particular, “T feel ike—what you
call in Western movies?—cowbovs, T am 32,7
he added, as if in answer o a guestion
“Thirty the way vou count” Then, for an
hour, with my face flushed by the fire's glow
and my back chilled by the bitter mountain
night, I was held fascinated by the intricacies
of the Bhutanese calendar.

“We count the nine months a child spends
in 1ts mother’s womb,” REmnzin explained,
“and evervone considers mself a vear older
on the same dayv, New Year's. which comes
vour January or February.” Thue a child born
in October will, no more than five months
later, be considered 2 vears. old

Rinzin defended the idea of one birthday
for all with a certain logie. "How could vou
have a birthday in October if there 5 no
Chctober?” Astrologers, be explaned, review

Yesterday s small world pavs homage

o Bihutan®s secand king, ligme Wanechuck,

at his coronation m 1920 Emissanes bring

pifts elephant tusks; leopard and teer sins,

guns, gems, and rare frats. Only bint of the

oistsade world = a jacketed Englishman
Bhutan's isolated past, reflected in this

mural 1 Tongsa Drong, holds fow clues o

the future: Now she must mingle with a

Lurger sockety of natlone, bulld ransportation

and communication facilities, create a

viahle economy, anid bring socind services

o her people For all of this, Bhutan

neeids time—and intende (o ke it

i3 1

ecach vear in advance; when they come to o
particularly unlucky coincidence of signs for
a combination of day and date, thev simply
leave it oul. A vear may have two Augusts
and no September. And periodicallvy a' few
davs must be added to the 360-day Bhutanese
vear so it doesn't get hopelessly out of phase
with the seasons.

Rinzin conceded that all of this might be a
bit confusing to a newcomer

Miraculously, Bhutan's fickle weather al-
lowed the helicopter that had brought me to
Lingshi to return on schedule. | hurried back
to Thimphu in time for the closing session of
the National Assembly (pages 662-63)

The canopied throne from which Bhutan's
20vear-old king usually presides stood
empty. 1 spotted him in a shadowed corner;
listening from a bench normally set aside for
visitors. He motioned me to join haim.

“They have complete freedom of speech,”
His Majesty explained. He made it clear that
the 1530-member assembly makes no rubber-

N




stamp approvals of legslative proposals,
roval or otherwise. “Even the least educated
among them are very shrewd"” the voung
mipnarch said. “Muost ssues are decided unan
imausty, by voice vote. But when a con
troversy develops, 1t 15 alwavs settled by
secret ballot” He pointed to a draped alcove
where members could cast their votes in
comiortable anonvmity

Work Mav Make a Dream Come True

| saw the king once more before leaving
Bhutan, We talked for an hour on the lawn
of Dechhenchholing Palpce, sitting in the
pleasant autumn sunlight on |eopard-skin
rugs and lunching on dried vak meat, leaf
green (and delicious) pancakelike bread, and
crisp red apples from the palace’s own trees

Both dress and manner expressed the king's
simplicity, Jigme Singve Wangchuck rarely
wears roval insignia, and his ideas for Bhu-
tan's future reveal the same guiet realizsm and
patience | had heard reflected in the words

" "-.l
-

)

af 20 many of Bhutan's government officials
“Perhaps we have moved too fast in some
directions,” he said *Small hvdroelectric
plants, for mstance, when there are so few
whoi really need electricity. Now we will con-
wolidate. Slow, basic improvements in apri-
culture and animal husbandry will help our
people just now far more than will srandiose
projects when there are no Bhutanese trained
o Tun them.” He reiterated what so many
others had told me: Self-sufficlency must be
the first priority of his small, isolated nation
"We want to move forward,” His Majesty
sald as we shook hands. *but ut|]:-. when we
aie prepared. Ve have the ime to go slowly,
and nll of 0 must move ahead together.”
Todav's Bhutan 15 no one’s paradise, as
Dawa Tsering had insisted Hut, with hard
work and a far amount of luck, her reahistic
leaders may vet tum their country into some
thing close to that—a Shangrn-La where
western technology works happily in tandem
with hallowed tradition. []
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The Pipeline:
Alaska's
Inoubled

bolossus

Hy BRYAN HODGSON

Photographs by
STEVE RAYMER

NES LR S E Rl g, AT R AN ET.AFF

SNAKING SOUTH over Dlecak tandrao,
the trons-Aluska pipeline crosses
the Narth Slope on its 800-mile
joweney from FPrudhoe Bay to the
port of Valdez. The zig=ag
consiruction ix designed to alloe
the pipe ta confract and expand
safely ax the temperature changes,
anel to survice unbroken should an
ruﬂ'hqlulki' sirike. Challengod
inttially by encironmentalisis aned
many Alaskans, the line now faces
mouniting consfruction problems
that cowld delay is scheduled

o inE next year.
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T IS FIF P Y-51X BELOW £LERO, and the mignt les
still as crystal on the Arctic plain. brom the east a

bridees of hight builds solemnly across the kv, ther

spills its glory in cataracts of pale fire that ripple and
fow i the silent wind of space. | have never seen i
northern hehts before, and I stand dreamingin the fro

EETl I .;;-;J, orgEet

5

e cold.

ral of 1

I'he bizg Kenworth diesel mutters patiently behind
me, spewing densé white vapor from 8 exhaust
Butch REohweder prins as I chimb ahoard, and puts the
truck in gear. Ahead, our convoy's beacons flick vellow
warnings across the snow, On the horizon another
man-made hght flares 1n the sky

“That's a gas flare at Prudhoe Bay, the end of the
line,” explains Buich. “Hope yvou enjoved the nde.”

"l".'_:'--'- is tog mild a word, For three davs we have

traveled the nation’s northernmost highway, the 360-
mile pravel haul road that breaches Alaska’s wilderness
north of the Yukon River. We have crossed the Arctic
Circle, climbed icy palisades of the Brooks Range, and
chased mirages down the shimmernng valley of Lhe
sapavanirktok River to the shore of the Beaufort Sea
i a rolling grandstand
view s thousands of workers hattle chimate and the
calendar to complete the most costiv and most contro-
versial prmvately financed construction job in history
the 7.7-billion-dollar trans-Alaska pipeline.

spmetime next vear—if nothing élse goes wronge—
the pipeline will start to carry 600,000 barrels of oil a

day on an 200-mile journey across threge mountain

And along the WY [ have

ranges, beneath some 350 rivers and streams, and
across zones of intense earthguake activity. For more
than half the way, the danger of melting the perma-
frost has forced building of the pipe aboveground

1'|_|_ ‘|u__- |'I|',:l' e '.|‘rl1'.i:|.:I i.': 1!...'|-'.“1'.'.". 1'['|l' I'Ii| '-.'.-'Il.l i.ll'
transferted to United States-built tankers for deliven
to refineries in Washington and California, where it will
“hack out” some of the 925,000 barrels of foreign crud
oil now being imported daily to the West Coast

Eight vears of political and legal battles will finally
b ended. and the 9.0-billion-barrel reservoir of Prud
hoe Bav—the larpest field vet discovered m worth
America—will begin to slake the United >tates’ tremen

dous tharst for oll

1-

Pipelining s no picnic, but at least it's warm for
welders working on gathering bines that feed Pump
~tatton 1 at Prudhoe Bav. Their steel-walled *push
chack™ and electine beaters shield them from sub-zéro
old that could nlso faw the welds Nearly 4,000 weld-
i irrepularities were discovered on e pipeline itsell
Repairs alrendy have helped rocket the cost from 1.5

billon doliars to-a staevering 7.7 bubon
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ended. By late 1977, if production reaches

the planned level of 1.2 million barrels a
dav, conservationists and economists may
have the bitter satisfaction of seeing their
predictions fulfilled. West Coast refineries will
not be able to handle the added How. Some
500,000 barrels a day may go to Japan in ex-
change for foreign oil delivered to East Coast
ports—which would require both Presidential
amd Congressional approval—or else be
shinped at great expense to the Gulf Coast
through the Panama Canal Meanwhile, in-
dustry and Government alike ponder addi-
tional pipelines to deliver the crude oil to
Texas, or to the northern border states that
might have been better served by the trans-
Canada route so firmly rejected in 1973

Az 1 traveled north. 1 heard undercurrents
of another controversy that would erupt in
the months ahead—allegations that the build-
ers’ haste to complete the pipeline project had
resulted in extensive violations of strict en-
vironmental and technical regulations.

But a sense of sheer adventure cleanses
such dreary matters from my mind on a
bright and frozen February day as our Bell
JetRanger helicopter swoops low across the
new  28-million-<dollar Yukon River bridge
(pages 695-9), and we land near the waiting
truck convoy in a blizzard of our own making,

A security truck races up, its blue emer-
gency light spitting alarm, and a burly guard
captain demands our *visas." They are in or-
der. GEOGRAFHIC photographer Steve Ray-
mer and I have joined a veteran crew of
drivers for Weaver Bros., Inc., hauling a pair
of giant 158-foot bridge sections from Valdez
to Prudhoe Bayv. The 20-foot-wide loads
must wait until scout cars clear traffic for
miles ahead We travel slowly, with many
stops, and there 15 ime to enjoy the drama
and mystery of the land. Someday this 250-
million-dollar highway may be opened to
public travel as a state parkway. But now it
iz guarded agminst outsiders—including un-
chaperoned journalist=—and we savor our
special privilege.

'I'H_E CONTROVERSIES will nat soom be

Traffic is heavy, and there is much irrever-
ent citizens' band mdio chatter from leeworm,
Dhudley Do-Right, Dirty Diesel, Mudflap, Te-
pee Creeper, and other jovial teamsters whose
good humor is enhanced by earnings of as
much as $30,000 a vear.

At night we learn the folkways of the con-
struction camps, those strange and transient
colonies called Five Mile, Old Man, Happy
Valley, and Atigun, where pretty secretaries
operate batteries of telex and Xerox ma-
chines in the wilderness and plump execu-
tives hive side by side with 31,600-a-weck
skilled craftsmen and 51, 000-a-week laborers

“I came up here from Washington State
just to pet that big paveheck,” Butch Roh-
weder confesses one evening as the truck
labors up the 10 percent grade of Atigun Pass.
“But hell, this is great countrv. Darned if I'm
not tempted to stav. Sure, il gets a little
rough at 60 below. Your brakes can freeze to
the drums, or vou can pop a drive shaft like a
candy cane if vou're not kind of tender with
the pears. Muke a wrong move on a hill, and
suddenly vou're drivin’ an 18-wheel tobogean.
That's how come some guys call this road the
Kamikaze Trail. But it's the best truckin’ in
the world, if you know what you're dom’."

Butch would be a frontiersman in any age
In contrast, T recall the terse comment of a
hefty pipeliner, digging into his third con-
secutive sirloin steak at Five Mile Camp:

“You can talk all vou want about the last
frontier, To me, it's just plain Fat City,”

in so cyvmical a metaphor. But booms are

not conducted in the best of taste, and
manners have suffered somewhat since 1973,
when thousands of new residents and tran-
sient workers began swarming north insearch
of fubulous pipeline payvchecks.

“HAPPINESS 15..10,000 Okies poing
south with a Texan under each arm,” pro-
¢laims a bumper sticker popular on Fairbanks
streets—a surly codicil to the state's official
mattn, “North to the Future,”" which once
adorned Alaskan license plates.

I AM STARTLED to hear Alaska described

Light at the end of the carth, a gas flare illuminates forbidding Prudhor Bay. To help
the 4 500 workers at Prudhoe fight stress and boredom, self<ontained camps function
like space stations of the future, offering doily movies, college extension courses, videotape

television, saunns, and food fit for a king

o=y



But the “pomnty-toes"—so-called for the
cowbaoy boots they wear—will not be leaving
soon. Fach dav a new contingent arrives
aboard the Alasks Airlines Pipeline Express,
cirect from Houston and Dallas. These are
the oil industrv's soldiers of fortune, the pro-
iessional drillers, welders, and pipeline lavers
who follow the oil action from the North Sea
to the Persian Grull, from Africa to the rain
torests of Brazil Today the action 1s in Alas-
ki, and Prudhoe Bay and the pipeline are
only the bemnning

Experts speculate that a fifth of the nation's
undiscovered recoverable oil may lie on Alas-
ka's continental shell (map, pages 702-703)
The L. 5. Department of the Interior has al
ready sold 409 057 acres of leases in the Gulf
of Alaska, and 1s considering 1.6 million acres
in the Bering Sea for lease next yvear. Beau-
fort Sea leases are planned for 1978

(n “Pet 4"—the 23-million-acre L. 5. MNa-
val Petroleum Reserve west of Prudhoe Bay
—five 12,000-{oot wells are being drilled by
the Navy, with predictions of at least five
billion barrels of recoverable oil, plus vast

']':.-:hing hits Life 10 his hinds, o welder olfers

a morsel 1o aerirely bear. No pipeliners have

been senoushly mgured by owald  animals,
though severnd men were bitten by wolves
seeking handouts, Transplonted o outlving
wilderness, some Drown bears guickly re

turmed—ccompeling officinls to shoot them

o

quantities of natural gas. Doyvon, Lid., a na-
Live corporation, has commissioned explora-
tory drilling in the Yukon-Kandik Basin,
estimated by state geologists to contun 1.7
billion barrels of oil and 114 tritlion cubic
leet of natural gas

And now, as oil companies prepare for off-
shore drilling, manv Alaskans fear that boom-
time sprawl will engulf vulnerable coastal
communities ke Yakutat, Cordova, and Ko-
chiak. Fishermen in Homer, on the Kenal
Penimsula, have persuaded the state legisla-
ture to negotiate repurchaze of leases in Ka-
chemuk Bav, one of the richest marine spawn-
ing erounds in the world

“We've spent a lot of ttme worrving about
bears and bald eagles,” said a thoughtful Fair-
banksan. “We should take a look at what's
happened to our Alaskan way of life. We've
had enough get-nich-quick. We need to plan
for get-rich-slow—otherwise the money wall
all go south with the oil, and we'll be left with
some new ghost towns for tounsts i 2076."

HERE ARE NO GHOSTS—and very

few warm bodies—on Fairbanks streets

at minus 307 F. The garich neon lights on
second Avenue—the notorious “Two Street™
—reflect from ice turned black by a winter's
dirt A tavern door crashes open, emuthing
two dishevelerd men who grapple each other
tor support. Inside, electromic cowbovs bawl
uniikely sentiments, competing with the
wheedling of women and the incoherent hra-
vado of ix pipeliners who are—like children
with tov puns—demonstrating [ast draws
with hesvy, brass-hilted pocketknives

A block away, a8 gusrded door with a bing-
bong bell opens on a pleasant room with shag
carpet and mirrored wialls. There 1s a tidv bar,
a @ant bow! of hard candy, and a group of
gquiet men around s dice table. One of them
has 75 black chips. 1 he hundred-doliar ones.
He bets impassively, loses and wins, while 1
husband my shameful pittance for half an
hour. Back to the 350-a-night mote] room
then, o ind two communications: a %27
laundry hill for three shirts, two pairs of jeans,
and some undeérwear—and a card shipped
under the door that promises "Gorgeous Girls
—Licensed and Bonded—No Dogs, No Duds,
No Rip-offs—Your Friend in Fairbanks "

By dayvhght the boom looks different. Two
Sireet boasts the best bookstore and the best

Nonveimmher TUTH
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barbershop in town., And it boasts Dr. Mim
Ihxon, a 27-year-old anthropologist who is
information officer for the Farbanks North
Star Borough Pipeline Impact Information
Center. For almost two vears, in a series of
painstaking reports, she has provided Fair-
banks ctizens with useful information for
dealing with the enormous change.

“Evervone knew the pipeline was coming,
but nohody was ready for 1t,” she sayvs

Almost all statistics are dramatic in Alas-
ka's premier boomtown, where the pipeline
company pours out 200,000 a day in wages
and purchases, and population has soared
from 435,000 to 65,000 since 1973

Estimates put the city's cost of living 12
percent above that of Anchorage—which in
turn is some 40 percent higher than the urban
average in the Lower Forty-Eight In 1976 a
Fairbanks family of four spent an average of
51,500 a month on basic needs. Rents ranged
as high as 3730 for two-bedroom apartments.
Senior citizens have been hardest hit, unable
to compete for housing and services; a survey
shows that two-thirds of them live on less
than 5700 a month—defined a5 low-income
statos in Fairbanks. Many could not afford to
remain in Alaska but for the state’s longevity
bonus of 5125 2 month to those 65-vear-olds
with 25 vears' residence.

City workers were given & 30 percent pay
increase in 1974, plus 15 percent in 1975, to
stem the enormous Tumover as workers
signed up for pipeline jobs.

Paradosdcally, unemployment claims are
up maore than 100 percent as well At the
Teamsters Union hiring hall, 1 find out the
reason why

The construction season has barely begun
in mid-February, and the hall 15 packed solid
with members who have not worked since
the big winter lavoffs of November and
December. Many who might hiave gone south
for the winter have remained in Fairbanks to
cualify for a state-residency card. This vear,
few jobs will go to “Outsiders.”

*Tl dnve anything thev've got” says
Wavne Arnold, of Edreka, California. “I'vé
worked up bere on and off since 1951, and 1
want to retire out of this local. With 20,000
hours a man can retire at 4%—and continue
to get full medical, dental, and legal care for
his whale family to boot. That's as good as
another paviheck right there.”

T'he Pipeline: Alaska's Troubled Colossus

HE TEAMSTERS have grown to 23,000

miembers in Alaska since pipeline construc-

tion began: Emplovers kick in as much as
$3 an hour per worker for benefits and a pen-
sion fund that has topped a hundred million
dollars—one of the state's largest sources of
prvate capital

Manv members will never earn a pension,
but pay 517 monthly dues to stay eligihie for
jabs, plus up o $35 & week in special assess-
ments on their huge pipeline payvichecks,

“I'm not oot to make 4 million,” savs Craig
Paradise, of East Hartford, Connecticut. “I'm
saving for a house back home One more
season and 1 may have it made”

In the plush new offices of Alacka Interna-
tional Industries, 40-vear-old Neil Bergt sits
gazing cheerfully out the window at one of
the seven shiny Lockheed Hercules truns-
ports that almost flew the company into
bankruptey before they made him a success.

Like many Alaskan businessmen, Neil got
caught in the false boom of 1969, mvesting
in equipment only to find the pipeline delayed.
He found clients for his “Hercs™ as far away
a= OUman, Botswana, and Zambia until the
massive pipeline airlifts of 1974 and 1975,

Nedlis Alnska-born, and was earning 51,900
a month running two milk delivery routes.

*] stopped at the airport one morning and
it ocourred to me that the airline pilots really
had it made,” he said. “So T went out and
bought a plane, hired an instructor, and in
six months 1 had myv license, my mstrument
rating, and a job with Interior Airwayvs"

After 13,000 hours ac a line pilot, he took
over the company and changed it to Alaskn
International Air, Inc. Now he heads a con-
glomerate that includes the Weaver Brothers
trucking firm, and o new company, Alaska
International Construction

Across town, at the University of Alaska
Museum, Mim Dixon's hushand, E. James
Dixon, Jr., studies a boom of a much earlier
time—the migration of Asian hunters from
Siberia hefore the Bering land bridge was
Hooled for the last time 14,000 vears agn.

In 1974 Dixon miade an important discov-
erv—a  10,500-vear-old site known as the
Callagher Flint Station in the Brooks Range
near the Sagavanirktok River. The find was
part of an extensive archeological study of
the pipeline route, required by law before
construction could begin.

(4]



Now  he is conducting a sophisticated
5240,000 study of the drowned land bridee
itsell, financed by the U. 5 Bureau of Land
Management

Iixon's co-workers are Dr. Russell D
(ruthrie, of the universitv's Institute of Arciis
Biology,” and Samuel Stoker and Dr. G. D
~harma, of the Institute of Marine Science
They assembled all available research on
Pleistocene landforms, weather, and wildlife
populations in Sberia and Alaska Projecting

Just another pipeliner. J0-vear-old Karen
Wike (facing page) helps position polvure
thane insulation (above) Women earn the

SHINE WAZEes 05 Mel—-dn vernge 51,200 a
week—and hold 10 percent of the jobs
lh-'ll.'h“.l.' the m.!'il'll'I-H 'I.','|.|:||-l i} -|:j:|_r|:|||-1. ITRRETY
are truck drivers, crane operators, and drill-
ers. Hassles from male co-workers generally
end after women show they can do the job

L.

the data on the now-flooded land, they have
plotted areas most hkely to have attracied
human activity. This yvear they will finish an
ocean-bottom survey from aboard the uni
versity's research vessel, 4coma.

*The vdds against discovering human hab-
itation are astronomical,” savs Dhixon, “the
greatest long shot in prehistory, vou might
say. But we have learned something about
early hunting patterns. Who knows. .7

Hi= eves reflect a dawning of that very old
dav when the ancestors of Alaska's Aleuts,
Eskimos, and Indians first possessed the land.

NEW DAY for Alaska's natives dawned
on March 13, 1968, when Atlantic Rich-
field announced cliscos erv ol rich il de-
posits sorme 10,000 feet beneath the tundra at
Prudhoe Bav.® A vear later a similar an-
nouncement wis made by British Petroleum,
which owned lenses that proved to contain
some 533 percent of Prudhoe’s oil and about 27
percent of an estimated 26 trillion cubic fest
of natural gas

Chwnership of public lands was already fro-
zen in poditical debate of native claims. Until
the cliims were settled, a pipeline could not
be bult. Chl companies fervently lobbied on
behall of the Alaska Native Claims Settle-
ment Act of 1971, which created 13 native
corporations, provided them with a billion
doliars 1 revenues, and allowed four vears
tor selection of 40 million acres.t

Meanwhile, the oll companies formed the
Alveska Pipeline Service Company to build
and operate the line. Some B0 miles of 48-
inch pipe was bought for 100 million dollars
from Japancese mills.

For almost four vears the pipe remained
stucked in huge geometric piles at Valdez,
Fairbanks, and Prudhoe Bay while environ-
mentalists waged a series of legal battles
against the pipeline. Not until November
1973, at the heght of the Arab ol em-
bargo, did Congress authorize construction
But environmentialists had won an impor-
tant battle by forcing the Department of the
Intenor to (Continued on page TOO)

*Dir. Guthrie woote of Alsska's Toe Age wildlife in the
March 1972 NatioNaL GEOCRAFHIC

FSer Willlam: 5. F16s" "Will Ot and Tundra Mix?" in
MATIONAL UGEOGRAPIHIC, Ukctober 1971

fhseph Judee assessed the people, problems, and
promese of the 490 State i "Alska: Bising Northern
Star, NMATIONAL GEOGHAFEIC, June 1975

Nutional Geographic, November 976






Hadiator The a8-inch Japanesa-made
pipe & anchored al intervals
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: 1H | these points; Teflon-coated
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allow for quakes and thermal
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Fiberglass sheathing as weli as
polyurethane panels at cach
support insulate the pipe to keep
oil hot enough to be pumpable
through winter shutdowns
lasting as long as 21 days

-.I- i ] 1
b ey Wt T T

.“ : Furml.n-nn'.'l!r fm.q;n g;l‘uul'ﬁ

| . beneaththe earth’s surface, N Ig T
B o colled purmateont, s pifmiion. o \UREs WPTE ol
i ' designers” most eritical Pl IV
4 { :hﬂ.ﬂEﬂg:_ I iLiHI—:pE'htﬂﬁ'i:I‘L . : b o
g e made Up of sand, gravel, and sther g AT - A
i aggregates, stability of buried ¥ 4 . Pipaline that crosses under
. ¥ pipe is easily maintained Y ¢ . wtreams and rivers is jacketed
~ .. Butin unstable. ice-pocked AT DN with afivesinch layer of
) g ‘ground, ail’s heat could thaw the _ s concrete, or weighted with
YT permafrost, causing the pipe te e ring-ton concrete saddles. To
1 % mettle and rupture. Blue arrows - further prevent floating, the
* 7 |abowe lnft! show frost heaving, . -'T:"'ﬁ" ipe is buried a minimum of
\ a streis-producing. upward SN * five feot below streumbeds,
~ ground movement caused by _ — well under the scour depth
4 freating of subsurface water. v *  {arrow). tha level safe Trom
-k N 2 : - R i S maaimum foodwater. Some
i &4 T > o e | of the line's 800 strexm
'1 ' o " \ o £ - STy and Moodplain crossings,
Li T Lt 1. . bowever, utifize abaveground
s} ph %" techniques. On 13 crosuings.
3 e Fi__:_.—-ﬂ-'—-—— - § + -/ Inelidingthe 2,300 foot -
long span over the Yukon

Cancopy’ travels on rollers
inside the empty pipe. allowing
s operator 1o make (rternal
weirld re palrs and inspections
Walding and exhaust fumes are
wphted i:||:]'llr'|:| the diasel-
powered, gyrascope-stabilized
viehicle. Once ail begins to flaw,
i aur'luur--equlpp-l:d device will be
reqularly pumped through the
pipe to chock for Maws

Active ground layer above the
sermafrost altarnately thaws

and freezes. Whearevar possible
along the pipeling routs, vegetation
s left intact, or replanted

T e

sidd s
o

o e 4o

Sections of pipe-are burisd
whore above ground they
would block caribou
megration routes. in areas
of unstablz permafrost,

insulation and reflrigerated
brine, pumped through smail
pipes, keep the ground frosen

Hiver, the pipaiineg i
suppartad on bridges

Tkt
_rln'h"r'.. .

L%z

FAINTING BY RICHAMD SCHLECHIT

St able permafrost permits
conventional pipe burial for
about 350 miles at depths from
thres to twelve fest, Twin
ribbons of rine wire are laid

with all buried pipe to prevent
eloctrochemical corrasion,
palyethylens coating on pipes
further resists pipe deterioration.
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(Conmlinued from page 802) prepare 4 vastly
expanded environmental-impact statement
hnowledpe gained in the study was reflected
in some two hundred technicid and environ-
menta
ments siemisd companies; the State
of Alnska, and the Interior Department

Che such “stip” sums up the pgreements

stipuinbions e the nght-af-way agree

§ fl.'ll. i3l

intent, “If any standand contains a provision
which 15 meonsistent with 4 provision in an
other standard,” the stipulation warns, “the
applv.”

T'he oll companies had already discovered
that the original |||;'.|| lor a 1. 5-hillwon-dollar

4 ol
More sirinmeent snl

pipeline was, literally, a pipe dream.
“"We found we had o lot 1o learmn,” savs
Peter Deblay, Alveska vice presideni in
charge of construction
They didn"t have a single foot of pipeline
designes] when 1 came here in 1972, By 1074

we had a complete mile-byv-mile blueprint.”

The rugeed terrain reqguired the most so
phisticated pipelinge ever desimned (diagram,
puges 6094-6). For 425 of its 800 miles, the pips
must travel on a “high-nse ditch” mode of
R0 I8-ineh=chiameter vertical supports
planted 10 permofrost so delicate that o one
degree temperature increase can turm it 1o
siime. Friction generated by pumping pres
sure of up to 1,180 pounds per square meh
keeps Lhe ofl at about 1357 F,, and the pipe
itself must endure ineredible stress from adr
ng from 95 F. o munus
ation 15 requored o Keep
the oll at a pumpeable temperatiyre for as long

as 21 davs in case of 8 winter stoppage

lEfmiperalures rang

60" F. Heavy | I

=0me 30 violent carthguakes have struck
within 50 miles ol the pipeline route since

| 808, and the (Conlinued on page 705)

Flattened by notural forces, sections of
pipeline (right, above) Aoated to the surfnce
of the Smpvanirkiok River only months
piter belng- buned beneath the riverbed
state ofhicials, who mvited photograher
steve Bavmer o inspect the camaee, linked
'||_' .'jli'-|'..lil Lo o lormmuition !n"ui.'.'-.,--_: Lhe
mpe anad o conerele acket: the jacket broke
under the intense pressure of the expanding
e, Replacement sectiong, which will be
buried in the water-hilled ditch spanming the
temporarily dammed river (deght), will be
jacketiess to avoid the problem, but will be

cversd by eredler amolnls of backhll

||.|'|'







Alaska: a vault of
potential enengy

EFORE THE TURN of the century,
Eskimos unknowingly hinted at the
mmense energy stomed beneath

Alaska To Russian am] American
whalers they described mysterions hlack
lakes thal burned.

The discovery of North America's
largest oil field at Prudhoe Bay in 1968
dramatically confirmed the 49h Stae's
energy stores. Yet the 200-wqunre-mile
freld. with estimated reserves of 0.6
ballion barrels, would not satisfy our
mation's oil appetite for even two veirs

Mo oone really knows the extent of
Alaskn's (otal energy resources. A : : R
Estimates of the amount of undiscovered | o B nlhwm
recoverable oil rnge from 12 billion to - o
761 billion barrels, and natural-gas
estimates vary from 29 trillion to 4396
trillion cubic feel In addition, the state
contains ¢normous amounts of coal, as
wiell ns uraniom and geothermal wnd
hydroelectnic energy

A comsortium of etght oil firms s
building the 800-mile trans-Alasks
pipeline. To convert more of the stale’s
gnerey potential o man's use, some
Crovernment offictals believe 7,500 miles
ol pipeline and 6,000 miles of highways
may be needed in the future—"n futare
wE may not want o see” says Governor
Jay 5. Hammond, who advocates
a cautions approach o development.
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(Cantinued from page 700) stupulations re-
gquirg that it be designed to withstand shocks
raneine o 5.5 on the Richter scade. More than
|40 dutonmmte or remotely operidted vialves
will [imat ol spudls to an average of 15,000
barrel=s if & break occurs. At Valdez terminal
storare tanks are desiined to support snow-
fall as l||.'=‘|l as 14 fiet. and tankers will minos
m a4 harbor protected aeainst tsunami (guake-
penerated waves) such as the one that de-
stroved Viddez i the 1904 carthoguake

Che terminal inclodes o witer-trentment
plant that will purify oty ballast water from

LEOOTTRATLEE "-I'il-Z-":'- D COMCeNURRDONS Of ¢ :'_i']

parts per milhon, | he entire line will be mon-
itored and remotely controlled by microwave
."_'- atelhite

sienals from Vialdez and

ROM THE BEGIXNING, pressure was

enormous. Even before the formal apres

rmients were siemed, hundreds of men and
machines had swarmed across the [rozen
Yukon Kiver 1o butld a temporary highway

of wce and snow that wol

ATV eV T
i l'l_:iIIJ'I"II"I-r II'II'1|I'-.'|.III.' |.|'-.'|'.'I-I|'il|i,
a military-styie airhil delivered more than
welling: units plus thousands

of tons of food. fuel, and =supnlies for the con

GO portable

struction crews. By late April 1974, sever

task forees hnd bewsun budlding the vitnl all-
weather haul rogud. The entire job ook only
five months. Now trucks could hanl the thouo

sanils of loads of S0-Toot pipe sections, whicl

had Deen “double-jomfed” o automaled
welding shops in Valdez and Farrbanks from
40-foot factory lengthse—a techmigque that
paived the amount of didbicualt held weleclimg
required. A SO-loot-wide gravel “work pad”™
was built to protect the lond dormng actuml
installatwon of Lhi |1

In the meantime, state and federal poy-
¢roments organiged teams of experts to
monitor construction. Alveska assembled a
complex pvramid of adnumstration:  fve
Joint-venture CoOmpRnies 1o Serve &8 execulion
contractors on the pipeline’s six sections; thie
d 12 pump sia
thors and the huee Valdez terminal, 200 sub

Fluor corporation to bui

contractors ranmng from caterers W X-ras
testers, and in command of the pipeling, re
spianstble for production and quality control
the miant Bechiel corporation. Alveska kepd

| |
*That devastanine queke was descrnbed by William

Carnives 0 the Jelv 1l MAToNAL Giliodikasfe

Swieel smile of suceess bloscoms m the
Leamsters’ ever-crowded Fairbanks hiring
hall iabove) More than 23000 members
givie political clout to Alaska uninn chigf
lesae L. Corr (lacing page), standing bedide
L mode]l of las wealthy unon's new Anchor
we recreation complex. Sign of the times, a
bumper sticker (helow) sayvs what mans
resiclents of Fairhanks feel

-
| |






control of engineering and budeet, and estab-
ished its own quality-assurance plan. A con-
tract was siened with 15 international unjons
und 24 locals, granting them full control of
pipeline hiring in return for a three-vear
no-strike asreenmient.

Y MIDSUMMER of 1972 the enormous

nroject was in Tull swing, with 20,000

men and women working 12 hours a day,
seven days a week, racing to complete 50 per-
cent of the pipeline by vear's end

“It was sort of ke landing 1n Normandy,”
Alve<ka's chairman, Edward 1. Pation, =aid
in June 1976, in testimony before the House
subcommittee on Energy and Power

The strain began to take its toll. Viotence
erupted between nival unions. Massive thefts
and abuses of eguipment were reported
Equipment shortages and breakdowns de-
layed the work. Hiring and overtime abuses
became widespread

And in the critically important welding of
pipe sections, an which the integrity of the
line depends, 30 percent of the welds required
repair or replacement.

In Julv 1975, auditors from the U, S. Gen-
eral Accounting Oifice reported that falures
in the quahty-control svstem had resulted m
burial of pipe known to be defective.

In September a disgruntled emplovee Te-
vealed falsihcation of A ravs of pipe welds an
one section of the pipelinge south of the Yukon
River, and 4 confidential Alveska report ac-
knowledeed intimidation of gquality-control
inspectors by production managers, State and
fedieral officials reportéd chronic vielations of
stipulntions covering protection of waterways
and hsheries.

Looking to future pipelines, Allan Car-
s, supervisor of pipeline survelllance for
the Alaska Department of Fish and Game,

Open-pipe surgery will replace dented and
clamzged sectons atop lawnlike tundra near
Happy Valley Camp. Hest expansion on an
unanchored, mile-longe stretch caused the
pipe to creep forward several inches until its
steel “shoes™ slipped off horizontal supports,
letting the pipe crash onto the beams. Con-
struction trffe flows on both the gravel
haul muad (hackerownd) and the work pad
besade the papeline
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impatience of a man who suffers fools badly,
“*“Vanilla” 13 his metaphor for ignorance; 36
vedars in the pipeline business, from welder's
helper to project manager, taught him that
ignorance is the kiss of death for profits.,
His credentinls deserve respect. He man.
agedd the double-jointing operation on the
muain pipeling, completing 42,000 welds with
only eight weld X rays unaccounted for. At
Prudhoe Bay his crews are weldmg 126 miles
of gathering lines, which deliver otl from the
wells to the main pipeline and return natural
gas 1o a plant that pumps it back mto the
eirth to await construction of a natural-gas
pipeline. Their rate of repair is 4 percent—
dndd the job 15 on budget and on schedule
“No mvstery about it," save Mehatil, "We're
using the ANYOnE
Thev're all out of the Pipeliners Local Union
708 down in Tulsa. 1The difference is the way
we operate. We go to Tulza ourselves and test
each man before we'll send him out On the
job we treat him right We get nd of all the
‘outs—the excuses. That way, when he stands
up to the pipe, he's got only one thing to worry
about, and that's to do the best job he can. His
pride’s on the line. He knows we respect him
—anil he knows he'll get run off if he doesn’

same welders as else

High-stakes gamiblers in the oil pume:
Same 500 men and women follow the
action (lell) in the ballroom of an
Anchorape hotel as the U S, accepts
bids totalmg 57018 mulhon dollmrs on
drilling leases in the Gulf of Alaska The
April sale went forward despite efforts
by the state, nnd some ctizens (right),
to  require  further  envirommentol-
mmpact tests in the stormy galls wilers

Whitle state cofferz dudn’t gain from
the pulfl leases, they netted more Lhan
0y million dollars from those at Procd-
hoe Bay. Once that field hits full pro-
duction, rovalties and taxes will eam
Aluska a billion dollars a vear—more
than the state's present annual budget.

do the job. But we do the rmunning. If anvone
¢lse bothers that man, I'll ratse more hell than
YOU CiAn Say grace over.

Howard Rush likes that just fine

“We'll make money for anvone who treals
us nght Otherwise—awatch out,” savs the
mild-mannered man from North Yulch,
Texas. Howard iz a top “bead hand” who has
plied his trade all across the Lower Forty-
Eight, plus Brazl, Nigena, the Persian Laulf;
and the stormy North Sea off Scotland. He
finds the North Slope more comfortable

“T'll tell vou, welding on a barge in Oity
[oot waves gets a little tricky,” he savs

Even on dry land it never gets ecasy. Firs
the pipe must be heated to 250° F, to lessen
the heat shock of the 6.500°F, welding arc
Then two bead hands make the critical first
wild—a Aawless seam in the bottom of the
V formed bv the beveled pipe ends. Next
comes the “hot pass.” which must be done
within ten minutes, before the pipe cools be-
low 200" F. A second crew, called the firing
line, follows with the “filler passes™—from

three to seven welds, depending on pipe
thickness—which fill up the V, and then
finiches off with a final weld called the “cap.”

“Each man siensoff on his welds,” Howard

i1l



IT S TOUGH ON THE MEN bl .'.';J'_ﬁ'r _,Irl,'.!I" the salmaon

i blast along the Delte Ricer floosdplain in winter,
when red-topped charges can't cause siltation of
spawning grounds downstream. Elvewhere, work was
halted during Dall sheep lambing, and a pump station
was moved [0 sacve peregrine falcon nests, Such effords
win proise, Buf problems stall abound, from ehroni
minar o1l spills to widespread eragion,

[ ¥







savs, “You gel o one-eighth-inch gas pockel, o poker game 15 in progress, and the pot i= o
that means a repair. If more than 8 percent of tossed green silad of 520, 550, nnd 100 bills

the wirth shows defects, that méans a cutout That's what vou might call ‘easv go, SHAY

—.I_!'I!_ o | I_E:_ |-.|_'! |.l|.'li|' 10T |!|I_ Mn !||.|_! |!I|| it Hownrd "HIJ’ |I|| ||':| Viiill, Inn 1 |i_-. !|'|5-|::|_--

For “7/98°ers —as members ol Local 798 there ain’lt any such a thing as "edsy com

are known—home 15 a sometime thing. How Frudhoe Bav:s nches will not come epsy

ard spends some 320 days 4 vear on the jol either, As summer edged townrd autumn in

. tned mnching

o o while.,” Howard Alaska, hundrecs of men and machines start-
gavs, “But seems hike 'd just work from “can el Lhe dificult and Irustrating joby of digeing
to ‘cain't’ and never zet to 4 catch-up place M

:
His 51,560-a-week paycheck shrinks tp  mafrost so that questioned welds could be X

- 08-9) in the iron-hard per

g B i T I ' B 3 [
=) alter laxes. He Inll.'_ S A W oo lars {1 FAVEd O r'epalriedd :""'ulllf.'! nf the Hrooks I":..:III:.'_I-_'

stich luxuries as snulf and sends the rest homi tlone, mare than 200 holes were dug, Mean

MNol all his co-workers follow suit. Next door while, on the Samavanirktok RKiver, some

Superport with a super view, Valde re I nlhon barrels of oil in the

Uspser Ler ol Lank< je it awanls nent b LAl u of tanks below will bold ofh




[,800 feet of improperly buried pipe floated o
12 ¢concrete jackel crumbled by
intense ice pressure. Such problems have in

turn delaved the critical hvdrostatic testing of

!||L' sUFTACE

the pipe—hlling miles-long sections with wa-
ter at more than 1,400 pounds per square inch
for 24 hours. Winter prohibits such testing

Alveska
would ask waivers of welding stipulations on
guestinnable joints buned beneath rivers and
flondplains—a prospect that brings State
Pipeline Coordinator Chuck Charmpion to a
rapid boil

“I think both zidez have overreacted on this

officials also announced thes

~EARPCL AT

‘As far as the
state’s con rl'lll".l. thire ST O 'I_'. | 45 wielids

weldine business," he fumes

1At need repalr, and 82 more with missing or
duplicated X rave that need verification
regandless of ther location. When these are
taken care of, we'll have the safest pipeline
ever hult.”

By 10580, welders will be coping with the
cven tougher job ol bulding a pipeline for
Pructhoe Hay's natural gas. Three routes have
been proposed. One would travel across the
Arctic National Wildlife Range along the
zhore of the Beaufort Sea, and then through

Cannda’s Mackenzie River Vallev to Alberta

ballast water 1o be purified. All tanks and the pipeline's computerized lenk-detection system
sit bevond reach of quake-caused waves, which wiped out much of old Valdez in 1964 715
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and the United Stoates

posed as an alternative 1o

thee route onc T -
the Alaska oil line
A second route would follow the present oil
line to o pomnt near Valdez, requirnge a huege
eas Hguetacthion plant in Alaska and o regasi
bhcation plant in California, plus a new feet of
tinkers to carry tha -:;||-|-r.--n-||-|| ZAS The
third proposal would pipe grs to Delta Tun

tion south of Fairbanks and

Aliska Highwav toward Alberta

then along the

VEN MORE PRESSING 15 the question
ol utitlizing the S00,000-barrel-ga-day Wesl
Coast ol sumilus predicted for 1978, At
ieast three proposals are being considered
. A pipeline  that could carmy
¢ SLO00 barrels of Alaskan and forelen cradle
from Kitimat, Britisl

and then through existinge lnes

F Aat-rmle
| I|.'.'- | |-::Irl ||-| Ll
Edmonton
to the Umited States; thi proposal would
maost quickly solve the crtical problem cre
ated by Canada’s decision to phase out o1l
exports (o the northern border states

* A 1.,500-mile pipeline thal CIrTY
SO00,000 barrels & dayv to the same areas from
Port Angeles. Washington
would also serve the Centrad >intes

* A 1 (Klmile pipeline from Long Beach
California, to Midland, Texas, which would
use an existing natural-gas pipeline; this line
would be operated by Standard Chl of Ohio,
which will be 34 percent owned by British
Petroleum when production from >ohio’s

COHA i

Both proposals

i chiny
one of these lines s likely to be completed
before the end of 1978,

Whatever
production will nod
merease i UL S, crude-oil imports recorded
between July 1973 and Julv 1976. Amencans
curréntly wuse almost 17 milbon barme
datlv., Domestic production 3 shnnking
steadily, while demand 1s nisme agaun after o
bref slowdown following the il embareo

L story without enid
5 an adventure in the

|1'~|.=-|_' Al rmean’ | 15 M0 W0k | -ﬂl."-‘l_' -

15 III'IIIEl"I], |‘r|I-I|:-'u' E"r:'.'. il

ITRALCT |E'II' L) BT Tl

5 £ O

[t seems Somehow
".'l.l:.J-r N 'I-'.-li Erii:
irozen arctic mghl hos become a thekering
of numbers and discord

| prefer to remember my last view of the
pipeline: It s winter still, and fiving south
from Deadhorse 1 see the zigzrag pattern on
the smow, ke a hair on a weddineg cake
so0n the boomers will be gone, the construc-
triansient begernds

trucked away

LUon camps

| r.l':'.'

L he pipe will remain,
carrving its enormous welght of wealth until

Alaskan saga

e earth runs dry of 1t
Anicd the highway will stay as wel
someday 1 may drve it again, and marvel al

erhaps

& nNriher ]!L'.".".-. or heas

frozen snowclrifts be-

the voice of a by
S REETS '.'..I.'ll! -.I','II|IIL'_ Il
nedith my feel. OUr | may se¢ again a fox and a
raven Beht 5 doel of appetites,
white upon the wilderness

1 he Brooks
| open the small souvenir bottle and snif tse
crucle oil i

“Prudhoe Bay cologne,”

hilack

Lanpee passes beneath the wing

conkains
iL's § .'.||1'-'| |I smiells

ke city streets an/ 4 hot summer dis ]

lIIl-:I.Illlr.lllI ‘ll'll..llllll.llnl:ll .l'llll'.: |IIIIII| ! .'.II'I -I-I



like Debra Smith (left). th




Announcing...
Exciting new books for children
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Four for now...

four beautiful books that will delight every 4-through-8-year-old on your
gift list. And we don't say that just because we believe in these books —but because
we have surveyed young readers all across the country. Before the titles were even
selected, we went into elementary and preschool classrooms and asked the chil-
dren to tell us what books they would like us to publish just for them.

This year the subjects they asked for most were camping, dolphins, animal
hames, and deserts. And from these great kid-tested ideas grew this new set of
Hooks for Young Explorers,

Just wait until you see them! Each hardbound 8%" x 11" volume is filled with
big, full-color photographs. The text is expertly written and edited especially for
ceginning readers and little listeners. And it's printed on deluxe, heavy paper that
will hold up through lots of enthusiastic handling.

And that's a very important feature. Because children read these books again
and again .. . take them to school . . . use them for class reports . . . and share them
with their tamily and friends.

MNational Geographic is proud to have created them for your 7~
children . . . and pleased to announce their publication to you. =

...and one to grow on!

As a special bonus, we include a colorful, 24-page
parants’ supplement entitled More About. . . . This useful
booklet contains additional information on each book's
subject; more photographs and illustrations: and a bib-
liography. It provides answers to lots of questions the
oooks will spark, And it will also become a useful tool
for the children, as they grow and Increase their
reading skills. (Continued on page 720)

Return this self-mailing
order form today

BOOKS FOR YOUNG EXPLORERS

Available only as a four-book setl, and only
from National Geographic.

Yes, please send me set(s) of the
new Books for Young Explorars
wonders of the Desert World . .. Camping
Adventure ... The Playful Dolphins...
and Animals that Build their Homes.

Sill me |just 36.95" (plus postage and

nandling) tor sach sei. |1 nol complately
salisfied, | may return the sells) without
payment

AME i
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Post Office Box 1640
Washington, D.C. 20013



This Christmas
give your children
the best gifts of all

Fut thesa bright books under the Christ-
mas trees of all your favorite children and
they will thank you again and again, all year
lang

For a quick preview of each title in the set

.. turn the page. To order your book sets in
time for the holidays . . . use the other side of
this Tiap

Parents and children agree...

. Thank you lor doing something of such
tremendous quality and value for our young
deveioping reader!”

“Bollh my children and | are enjoying the
vasi amount ol information and the
delightful pictures.”

“. .. they really are wonderful books for
children ... you re putting into words and
pictures what my husband and | have
wanted our chitdren to learn.”

lef me also say that as a mother and a
reading speciglist, | am very impressed with
your Books for Young Explorers —my son I8
enthralled by them—and | ook forward 1o
ardering the pther available serias. '

‘These books are wonderful —thank yvou for
such a beautiful bargain!’

p | II'- A b Ersi i A4 B FLAE R P

Each colorful book—an adventure in learning

Camping Adveniurs. Whean
Dave, Rob, and Cindy go camp-
ing with thair mom and dad, they
all prove thal raughimo it can
oe great fun. Carrying everything
ihey will need in their back-
pECKs, thaey explore Ther way
through: parts o! the Hoodvet
wWilderness. Headers of thisbook
will travel the same tral and
shame the fun of pifching tents
CoOKIng on 8 camp stove
using a ftral map Enotting
wildlifa . . . ealching trash trou
for oinnet I|r'.-ﬂ|r!|__',' EFTOAA 1N
S T =nd aven kesping
their food oul af the reach al
hungry bears!

Wonders of the Desert World.
Whan your curlous youngsiers
explore tha desen in this book
thay |l discover an inlrguing
and of fascinating animals
nizarre planis brillimnt fhow-
arg . .. 4nd even occasional rmin-
storma! For instance. the GIE
momsier coverdd with hard
shiny scaies that help keap is
body from drying out; the kan-
gargD ral thal can Ive withoul
evar taxing & drink of water; the
soorplon that carries 118 babies
o ils Back; the boojum ras thal
IOoKS ke Qiant carrol growing
upside down, the desar rsin-
pooia tllied with tadpoles

The Playtul Dolphins. Have you
gver seen a dolphin play baskoet-
balt? Or "walk  on s tal’y Uy
jump through a hoop? Wel|, in
this fun-filled book your favorita
cfrlldren will 388 afl o this and
mara.  Migh  jumps SO

saults . . . precision leaps. Thay |
learn how [hass playiul Swim

mars are frainggd o parform
thedr tricks how [hoy use
sonar o find [ings —aven wnen
blindfoldea how thay go 10
the doctot and how iney take
thelr vitamins. Angd they'|l evon
vizit 2 petling pool, whare chil-
dren can feod and touch thess
charming cregluras

Animals that Bulld their Homes.
Gnawing, spinning, chewing
weaaving, digging, and Gerrying
Aaturg’ s busy creéglurds con-
Eruct EQIMe TRSaC nating places
1o live. In this book childremn will
discover who builds whal in
nature’'s n@ighborhoods. Big
colgr photographs will show
guch sights as the Inside of &
DEayer s ':'.Il'.lgE' 4 fermite
tower taller than a grown-up
3 WOOOpECKOr poKIng (18 bright-
red hésd out of a tree trunk
8 prairis dog & undsrground liv-
ing room. This book will help
maks children aware of the
worid arournd them

o
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We spend nearly 58 bilhon yearly on
highway construction. “Too much,”
sy some. “INot enoggh, say others

s dl Who's right? “%,re Mi
“Eh slwn l'lg 13% ol .||I Amercans hve in metro- Mt IIB
walitan areas. Normally, hey drive
tﬂn m“ch city streets. On vacat wll they nsually mngh on our
* e dove the interstates: new, scenic, (1]
'ﬂ'ﬂ h‘ghm W .:'.;L—. ancd, landsc: HPEL. | |IL'I.-' read rnrﬂl Mdsi

NOW .EII'II then of "I']"':. |'.I]'-'"-I"|'- 1y ap-
propri;gtions. And pay oasoline 1axes
10 fund such [11|-:.r-||'|-. The [axes
seem high and the roads adeguote.
Underst: .n-Jll'.lh some ask. "Do we
need to spend more for haghwiys?™

[he other 27% must travel rural
ropds. B4% of all LS. roads are
rural: 3.2 maulbon mides, Many are
narrow, pot-holed, erscked, blind-
comered, wnshouldered. They link
smiall towns and {arms together: onr
food raisers. Food supplies and costs
are mfluenced m part by these Tural
roads. Yel, most were built Inr light
loads only [.'|-.:'. eross 200, 000
hridees—many deficient—: n._{ there
gre 39,000 mattroad crossmes, less
than half with warmng lights: Such
archalc roads are wosteful—slowing
the movement of supplics 10 farms
and ¢rops 1o market, And they are
dangerops. No wonder mural road

esers are calling for improvements

What's the answer? Responsible peo- 138
ple agree we shouldn't make every ¥
country road a super highway. But, EEtSl
wplect of roral roads affects: the
abtlity of farmers to deliver food to  BEEE
markel, increasing costs. Americs ;.,"'_I
needs a lransporiation system  thal 1
EiVES Proper cmpniasis 1o urban and
riral F'--||.|-. 0 CAPTCISWAYS ||'||_| Lo
mazs transit,

Catgrpillar equipment is uzed to build
andt I.!-I.!!'I! LERL RlMstSA ._.I."|_-i| ';-.!.";-.'_-'3.
rodds, und o power rucks. We be-
lieve in a b ||‘|,.-.-J total transporia-
LI '-;l.'-|-1'|

There are no
simple solutions.
Only
intelligent choices.

[E CATERPILLAR

CiHoed B i Tindesucnn &f Caathaly Trgbler T
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Here’s a wonderful way
to say “Merry Christmas!”
all year long.

Send
MNational Geographic
Society Gift
Memberships to:

MY MAME:

bend gill card sigreed:
Total remittances enclosed §

MAIL TO: THE SECRETARY
MATIOMNAL GEQOGRAPHIC SOCIETY

1 O 4

FUOST OFFHCE BOX 2898

WASHINGTON, D.C 20013
bmPal P15 girt cara slgned Only $8 50
L]

Send ||:|I:':I' card skgned




How could we top the
original $X-70 Land cam-
era? It does things no
other camera can do:

You focus from infinity
to 10.4", closer than almost
any other camera without
a special lens.

You look through the

viewfinder and see right
through the lens, so you
know precisely what you'll
get. (It's an SLR system.)
You press a button and a
12,000 rpm motor delivers
mto your hand an already
developing picture, hard,
flat and dry. In minutes,
ou have a big, beautiful
finished 34" x 34" print.
In daylight, an electric
eye automatically reads
the light and sets the
aperture and electronic
shutter speed for you.
But we didn’t stop there.
We've added a monitored
flash that makes final cor-
rections in exposure, to
ive you better indoor

flash pictures, "J."tm can
even use flash in daylight
to fill in shadows and
eliminate harsh light.

And our new Super
Color film with Colorlock
dyes gives you better color,
crisper detail and a wider
temperature range. It is
one of the most fade-resis-
tant films m all photography.

The new Alpha 1, in gen-
uine leather and a velvety
chrome finish, folds into a
flat, elegant shape to fit
into pocket or purse. A
leather neck strap makes
it even more portable.

Polaroid’s SX-70 Alpha 1.
It's our finest camera, now
even better.



& 1976 Polarokd Corporation “'Polaroid™ and "5¥-70™

You can get this close with the Alpha | while this is the closest most other
without a special lens... cameras will let you ger.




To give yoo an idea of diamond valoues, the piece shown is available
for about S1600. Your jeweler can show you other diamond jewelry
starting af about $200, D Beers Consolidated Mines, Lid,
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THE 2-VOLUME WEBSTER’S

9-POUND, 1,380 PAGE, (-

158,000-DEFINITION
$39.95 DICTIONARY

OW ONLY $19.95! =

hi: Mew Webster Internationg
glish Languige as a victim of
the recession? [ s troe! And just Gs the auto-
makers otfered rebates todrastically improve sales
50 does Webster annoonee an ineredibli naif-price
slash of the publishers list price of $59.595 to an
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Special Premium Offer

Available Only with the porchase of o Dictionary

® | he Universal Edition of

The New Standard Encvelopedia
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man’s knowledge, I8 an exeiting glimpse into his
metts, Updated 1o 977, this hu
TR T NIOrMmed on any

.|-|'|1 i 4 N 10

g i
ACCOM P

[ 4-volume

eyl g well

subject 45 the experts who comptiod 1, M0 fas-
cinating that once vou become immerseéd i read-

'l Bod it hard 1o stop

N ow Cinly 99 495
. N B B N B B B B N |

The Webaier [iwctmaary Cemgany, Inc
Relerence Hook Divomon Dept. WOGE-GE
Saate 350, 625 Nerih Mechagun Avenor
Chucago, [lhmms 50611

= II||| L=

HaE sl el B E ) A 1D iniiw i

itwitbwe, 2-vin] igris B8 5 LE M-

T L L} |
- i || = =. A=k

-!,ill j = ::.. I-._._ '“. .1_|.!...-- |l rnal
Engrimih Leng
1V DOFIEE £1E il | l|l -.ll-'-__| 1

,-
_—.-'
L------

e x iy gl i lim Fa— | [—
2L |.|||.|l!-I |||'| .II - .||-|.|'.'.'..I" -

Yeu, 7N tike mdsantree of The Special Presurps O
i The Niw Stapderd FEmicsclopedia a1 1 S0 85 viriia

Please odd 52 prer wel (31 fo0F prembum encyclopedia
irerpht and craling. Allow -8 weeks delovers
Iranclad Money Back CGanranioe

4T LR 15 Bl I "".I"I.l l!.__ (TIF T i

-
" -
ml
-



The Ultimate
Cooking Center: Microwave.

Seli-cleaning. Smoothtop.

Now with Vari-Cook " oven
control for even greater
cooking versatility.
| e Litton Micromafic
,_.|_| o Imicrouave range
dth Varl-Cook cven
-.s'rru | males iteasiariobring
FH"L|H- IT1 TTHCT O
cooked foods Simphy chanos
OoRing speeds as oy
hange foads: High, reheat.
roast, simmer warm

Sell- l.'h-..mirlq ease,

aave ciean up tme, too. Litton

Micromatics have a setf-cleaning

cven sustem that remiowes

EF LTSN Dt 0001 Siains

.—".I'-". a one-pece smoothtop that

keeps splils {rom dropping away

Completely convenient.

ht.ﬂ*h'*' bt the Mictomatue

| il .'l-".l.": AT Tkl | 15 15 |,J ';.l Ed
§ for your conventence. Vari-Coc

..::‘.a'-%q e O0f I:-.E Micro I".mr'l
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THIS WINTER, EASTERN
HAS OVER 300 WAYS TO GET
YOU OUT OF THE COLD AND

INTO THE SUNSHINE.

This yvear don't take any more winter
than you have to. Take Eastern's sunshine
instead. |

Eastern gives you a choice of over
300 very affordable vacation packages in
36 cities, 13 countries and 1 Magic
Kingdom.

Et:r let it freeze. What do you care?
We ve got your sunshine in Miami, Palm
Beach, Walt Disnev World and all the
other Florida places Eastern can fly you to.

Let it blow. Winter winds can't touch
vou. We've got your sunshine in
Bermuda, Jamaica, Puerto Rico and The
Vacation Islands of the Canibbean. Swim
and tan on our brilliant beaches. Explore
our castles, lagoons, museums and rairn

forests. Go fishing or sailing on our
sparkling clear waters. f!.nd bring home

beautiful things for less from our
duty-free ports.

Let it snow. You won't need galoshes
in Antigua, the Bahamas, St. Maarten
or Mexico City. Our sunis shining and our
world is happy domg a hundred beautiful
things. Orjust sithing back and doing
nothing much at all.

There isn't a better time than winter
to take a vacation. There's so much
mare to get away from. And we've got 20
much to take vou to. No other airiine has
more sunshine and more ways Lo get it
than we do.

Let Eastern show vou the way.
We've got;vour sun shine. And the night
time and the right place for vou.

|

MIAMI/SOUTH FLORIDA. We've pot vour
sunshme here m the Sunshine State, In so many
kinds of places, you could stay lor years and never
really take it all n.

From the big-time elegance of Miami Beach
hotels Lo the awesome lushness of the Flonda
Everglades.

‘rom a town with more boats than cars
(FL Lauderdale) to a chain of Httle islands with 600
kands of game fish (The Flonda Keys).

From a sunny day of golf to a blazmg night at
Jai Alm. From fshing to snorkeling to waterskong.

Chur sunshine is yours. And vou can have it
for 8 days/7 nights at selected Miami Beach hotels
($110-8169%) or Ft. Lauderdale hotels ($43-
$159"). When you stay 7 nights, your Tth night is
free. Plus sightseeing cruise and admission to Dog
Track, Race Track or Jai Ala.

Ur enjoy 7 davs/b nights at the Fontainebleau
Hotel where big stars appear at night and tennis
players ke you appear by day. 3223%

Ur go all out for sparts at the Doral Country
Club for ? days/6 mghts. Get unhmited golf on four
championship courses. Unhmited tennis on 19
courts (some i for mght plav), and a cruise of
Biscayne Bay on the Island Quwn Soso-D264 ",

How .ihr.ut Kev Biscayne, just minutes from
Miami? Take 7 days/6 nights at the Roval
Biscayne Hotel. You get round-trip transfers,
welcome cocktail and unlimited tennis. :-;'”H"

Or trv yvour luck with a Florida Revs ishing
vacationat the Sombrero Reef Resort m Marathon
for T days/6 mights. Includes two days of party
boat ﬁs-i‘ung, aday of deep-ses ﬁ-fmm:.,I and t W,
J-hour semmars on light tackle ishing. Plus day
and mght tennis, and a subcompact rental car with
unlimited mieage (gas and meurance extra), 32565




"~ WALT DISNEY WORLD. Welcome to
Eastern's warld of family fun. A world so real, it's
unreal, With so many ways to touch your mind and
heart, vou'll never im'EiE[ yeul've been here.

Walt Dhsney World is a Jot of things vou grew

lm'iﬂF. And alot of things vour children
ouldn't grow up without, _

It's a Magic Kingdom with Mickey Mouse and
a towering Cinderella castle. It's Captain Nemo's
submanne, & wild jungle with animals that do
evervthing but breathe, It's Walt Disney’s own
beloved characters ready to shake your hand.

It's a luau on a South Sea sland. A journey
through space in Tomorrowland. It's Frontierland
where vou &nd Davy Crockett scout for danger
and exciternent, Or take a big splash in the old
gswimmin’ hole down in River Country. Then end it

E = all at a Country Bear Jambaree i a place called
LS AR - Uh G%{ﬁi iss Eastern's own free exhibit, “If
~ CENTRAL Nobody knows Flotids - yeathain r e o (es EXERE
like Eastern does. As the official airline of Walt Dikney World,

And right in the heart of Florida is Walt Disney .t roudly off wid of Walt Di
World. An unforgettable place to see. And a smart %rﬁrﬁimﬁmiuﬁgiﬁgl };urinpﬁid Vol ,-_n;rTE
place to start any Florida vacation, As you'll seein vacation at Walt Disney World. Others give you

i momerl. Walt [han arld plus hoice of the best
To the east of Walt Disney World lie Stars o=t Bk oy bt i il i
Hall of Fume, Cape Kennedy Space Center and Sea Stay 5 davs/4 nights at selected hotels in
World. And the famous beaches of Daytona and nearby . Get an exclusive Eastern
historic 5t. Augustine. Airtines’ ticket book for admission to and trans-
To the west, lie the Gulf Coast and St. portation within Walt Disney World for one day
Petﬂ'shnug with its snow-white beaches. And with tickets for nine attractions, Round-trip
Tampa with its fascinating z00. Busch Gardens, transfers included. $49-855%
where hig pame from Mn-:anm iree. And Our Walt Disnev World Bonus gives vou your
Sarasota, home of the Ringling Museums, 6th might at no extra charge when vou stay 7 days/
Eastern Airlines can show it all to you, with a 6 rights at o selected hotel. Plus one exclusive
cal vacation we call the Florida Fly/Drive Eastern Airfines’ Walt Disney Waorld ticket book,
press. Take your choice of accommodations at icluding adriission to and transportation within
scores of selected hotels and inns throughout the Magic Kingdom and nine attractions. You also
Florida for as long as you hke. And get around to get admission to Sea Warld, Stars Hall of Fame,
all the sights in a subcompact rental car with no Cypress Gardens. Andachoice of Busch Gardens,
mileage charge (gas and insurance extra®®). Silver Springs or St. Augustine, $103-§130%
WL example, yHicm nEltHﬂ an 8 day/7 night Or mix the best of Walt Disney World and
v/ Dinve vacation in 0, stay 2 mEhl 5 at i nights
your choice of selected hotels, and get Eastern Daytona Beach. Enjoya selected hotel for:3

Airlines’ exclusive Walt Disney World ticket book,  spjniecs iherwiss inficated, prices are per persan
good lor one admiesion to and transportation double occupancy, effective E:Fgm?ﬁ ugh 4/15/77.
within the Magc Kingdom and nine atiractions: and do not inelude airfare.

Then go an to see great places ke Clearwater, *2520 drop-off charge when car returned to other than
Fort Mvers, Miaml Beach, $140" artivil airport.

— — —
- o e o e o mpp——— — — ——— o — g .




m{illr’e.mdﬂ. Il'.l.l!l'lld-ﬁﬂ one-day admussion Lo WEJI;
Disney World with. Eaﬁtemﬁn“hm& exclusive
aine-attraction ticket book. And a subcompact car
for seven 24-hour periods wﬂ unhnul'.eﬂ mileage
(g and insurance extra). fiiﬂﬂﬂiﬂd
hotel or motel for 4 nights in

Beach on the Florida ( ’-'th. m:m-:'

Or enjoy the Gulf Coast and Walt Disney
Wiorld, 4 mglﬂﬂanﬂlﬁ:!edhulelmTimpﬂ. SE
Petershurg, Ulearwiler, or the Sarasola area.
ﬁm&mﬂﬂ&ﬂ:s&bﬂﬂhlﬁnﬂrﬁhl}mﬁ

World. One-day admmssion and nine Walt Disney
World attractions with Eastern Airiines’ exclusive
ticket hool. Plis an anlimited mileage subeompact
car for seven 24-hour perods {gas and insurance
extra), 3114-F208%
BERMUDA. Since the eurly 1600's, Bermuda
has remaned very British, very charming and very
m'ﬂmg. From its quaint ittle Janes and classic

arjtan houses to its lovely little covies and pink-
ﬂud:r beaches, Bermuda has always beena
civilized place to enjoy your




Eastern offers dozens of guest houses
(596-3126", cottages (5102-5265%), hotels
($180-8265") to choose from. All of them offer
vou 7 davel6 nights of Bermuda. And a choice of
one of the following: & five-hour cruise around the
Great Sound with barbecoe lunch, swimming at o
secluded island, calypso entertainment, & rum
awizzle vi or a land tour by car with admission
to Devil's Hole Aguarium, Lr'. tial Caves and &

perfume factory, (eff. 11/1-3/1).

For golfers, we offer no less than ten hotels
and country clubs to choose from. With a special
i dﬂ:.T."h t goifing Pq.ckﬁﬁe that gives you a
vanety of wave to enjoy the best of Bermuda golf,
depending on which hotel or country club you
select. Breakfast, dinner and round-trip transters
also included. $199-5276% (eff. 11/16-3/15).

Hm. The Bahamas, 700 sunshire
[slands just waiting to greet vou gnd make you
forget all the winter cold and gloom back home.

Two of our favontes, Grand Bahama Island
(Freeport) and New Providence (Nassau),

ﬁu ¢an learn how to skm-dive at the
International Underwater Explorers Club on
Grand Bahama Island.

There's championship golf, tennis, horseback
riding. And the famous casinog of Freeport.

And, of course, duty-free shoppmg al
Freeport's 10-acre international shopping bazaar.

pend 8 days/7 nights at Castawivs Resort.
Get a welcome cocktail and choice of one: West
End tour, Taste of London tour or glass bottom
bout tour. $126%. (eff. 1/1-4/17).

Take advantage of our Freeport Sports
Spectacular for & days/7 mghts at selected hotels.
Enjoy a cocktall and entertamment m 3 Princess
Hotel nightclih and a sightseemg tram nide
through the Princess Hotel Estate. Phus tennis
time during the day. Or greens fees on o choice of
two championship courses. Or a half-day deep-sea
fishing trip. Or a reef snorked trip, Or admission to
Casino's El Kashah El‘uh. including cover
‘and two drinks. 5266-
fnuthﬁ,ﬁl!nﬁ? 2 i hihm lint!tjie

om Nassau, we have a vacation you
<an enjoy, whether you 1{: a g-::lﬁrﬁ 8 SWingng

single or just a stranger
mwnhmﬁhﬂtctﬁwﬁd: 'i'tuglﬂ!- :rm'ﬂ
over 15 features including:

at Patmas Del Mar on the other end o

an

, ilass bottom boat tour, dafmﬂmﬂlim:

and a Goombay Party at the Paradise Festival.
Golfer's vacation also ncludes daidy greens
fiees and transfers to the course. Elﬁﬁ*ﬂﬁﬂ*‘

PUERTO RICO. There’ il nlnms[mlhmgthﬂ
Puerto Rico can't do to make you happy, When
you're feehng !I.'u:lqr San Juan his casinos by the
dozens. When you're hungty, You can take your
cheice of six intemational culsines. |

When vou're feeling energetic, Puerto Rico
can mve vou all the championship golf and tennis
you can handle,

There are so many sides to this sunshine
island. The active side, ike San Juan. The peaceful
side, like Palmas del Mar, one and a half hours by
car from San Juan.

You can lure a sloop with crew fora day to;
take vou sailing, =kin diving or swimiming.

You can walk in a rain forest, you can watch
thoroughbred horse races, sail u:-fftp a castle, doze
on the beaches, and dance the tropical nights away.

You can swim and fish. Take part in a year-long
national festival called LeLolai. Or sit back and
enjnov some of the top stars in all of show business,

A few examples of how Eastern can put you
i the middie of it all:

San Juan LeLoLai Celebration. 7 days/

6 mehts at a selected hotel gets you adrmssion o
El Comandante Race Track, a Puerto Rwan
fulklore exhibition, discount book for Eht:r%!.
attractions m Old San Juan, admisston to Fiesta de
la Danza, and more. $90-8174%

Or see a Sound and Light show tracing the
history of Puerto Rico. Get other exciting LeLoLai
festival features, Plus a tnp to SL Thomas for & day
af duty-free E.hupfnmz{'EmLhE- bargain center of the
Caribbean, Air transfers included. 8 days/7 nights
at selected San Juan hotels. $121-8151%

(eff. 1/1-4/29).
Golf and Tennis Vacations of 8

va/7 nights
Puerto Rico

whﬂeMmmger’sﬂmktﬁler sightseeing
mm%lﬂﬂhﬁmb '?E
-d::pdnaﬂhu'ﬂ huhmrhmﬂn&miﬂlﬂ*
ﬁrmmm complimentary court
mne.auﬂﬁﬂi ﬁwﬂmzulfﬁmtﬁnnﬂb




_ VIRGIN ISLANDS. The shops of 5&. Thomas
offer the best bargains in the Cantbbean, And we
think our Virgm Islands vacations are some of the

best bargmms you'll find Stay 8§ doys/
g mﬂlﬂi}ﬂhndgﬂ’thﬂ fmﬁﬁiﬁmm
t il o X0

free liquor, hﬂtmﬂrﬁﬂﬂmm

tour, and complhmentary snorkel lesson.
51?2'31' E'El'i (eff. 12/20-5/1).

Speaking of snorkeling, the brilliantly clear
Virgan Island waters St. Crolx were made
it SRl iy

nt, 8n underwater 2e 5an
e o o o
Dans, EL‘ & Ol parrot
hﬂngelﬁ:ﬁmuruny | their
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OTHER VACATION ISLANDS OF THE
CARIBBEAN: JAMAICA, Mountains reachmg up to
the sun. Jungle rivers where time flows slowly, A
snow-white beach vou ¢an call vour own. Private
villas and grand hotels. Grass court tennis, Polio.
A tour of plantation great hooses. A round of goli
m & Garden of Eden, Rafting down the Rio Grande.
A calypso feast with the friendliest of people. And
the pounding beat of a reggae band.

Jamaica is a long way from the world you left
behind. And about ten million miles from winter.

Come to Montego Bay's Beachview Hotel for
8 days/V mgnts, get admission to tamous Doctor's
Lave Beach ev Er'i’ day, see the sights at vour
leisure, enjoy a Manager's Cocktall Party. Round-
trip transfers also mcluded. 3116%,

Ur take vour chowce of a dozen Ocho Rios or
Runaway Bay hotels, stay 8 days/7 mights and get
a3 discount coupon book for shopping. glass-bottom
bodt nde, romantic bost nde to a Jamacan feast
with drinks, floor show and dincing under the stars
and ruuml—mp tratsfers, $183-5295%

DOMINICAN REPUBLIC. Christopher
Columbus called it Hispantola when he discovered
it in 1492, It's the second largest island in the
Canbbean. With the tallest mountams (some over
10, 000 feet), Miles of untouched beaches. And
some of the best spearfishing in the world.

This island country in the sun is perfect for
lovers of golf and tennis. And we have a perfect
vacation for both, 7 Emﬁnrm
at Casa De Campo or

gmnsfﬂﬁ with cart and caddy daily for 18 holes.

r unlimited davhght tenms on LH courts with four
-F climics, Round-trip transfers also.

EEE[FJ.EIEE depending on choce of hatel.




ST. MAARTEN/ST. MARTIN. The French and
the Dutch share this gem of a little izland that hes
150 miles east of Puerto Rico. The French side
offers extraordinary dining on fresh fish, lobster
and fresh local vegetables, The Dutch side offers
international shopping, marvelous eating like
rijsttafel, anelaborate and debcious buffet of Dutch
East Indian curmies and condiments.

Enjoy B days/7 mghts with many compl-
mentary extras at LeGabon Beach Hotel. To name
just a few; sailboats, tennis, snotkeling equipment,
daily trip to casino, fishing rods and bait. You'l
also get seven full breakfasts, four dinners and
round-trip transfers between airport and hotel,
$2909.3352%

ANTIGUA. A hit farther south is an island
*..li.'TEh such perfect beaches and gentle climate that

oup of milhonaires has bult a club here, Some
ﬂ- Antigua’s highbghts: Animpressive 18th century
restoration of Nelson's Dockyard in English
Harbour. Snorkeling and scuba diving. picnicking
by Devil's Bridge, day saling with amemifies like
cocktails and beach barbecues.

Stay 8 daye/7 mghts at Halcyon Cove Hotel
Get breakfast and dinner duily and enjoy
complimentary tennis even at night, watersiing.
pedal boats, sunfish sailboats, snorkeling and
scuba ﬂqmpmﬁnt. Manager's Cocktail Party.

Round-trp transfers, $217%
m Beheve it ar not, Barbados was

George Washington's favonite resort almost two
urndred ago. And it's eagy to see why. Just
21 miles long and 14 miles wide, Barbados
nmmed with hﬂﬂﬂhﬁﬂbﬁﬁﬂlﬂﬁibﬂlﬂﬂﬂmtﬂr
beautiful fishmg ind beautiful sights (o see,
Colonial ransions, banana and pmeapple
plantations, gentle green hills and lovely places

to sta
Ihﬂ;ﬂthﬁtiﬂhﬁﬂﬂﬁﬂﬂﬁ#ﬂﬂﬁ&ﬂﬁ!ﬁ
f 4 1% m .
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from Hindu temples to British mansions to
incredible sunsets.

ts at thie Trinidad Hilton puts

8 daya/7

Y mm:h with all of the fun and gets you
daytime tenmis, Happy Hour Rum Party. tour of
Botamical Gardens, fruit and flowers n vour
balconied room, $L16%

WINGS AND WATER. Fly Eastern to Miami
and enjov a 3-day Costa Line 5.5. Flavat l:l'HIEE-IEl-
Nassau. With nightclubs, discotheques, s
pool, movie theater, casino, duty-free shopping
aboard, Ashore: i'lﬂlhr.'ﬁ.m. sun and excitement
Naszau is famows for. 3-day crulse leaves each
Friday. Rﬂmnﬂtﬁhﬁnnrﬂmﬂw Also 4-day
8.5, Flavia cruise same as above, plus pleasure
stop at Freeport, 8260-8475%

Want to see more? How about 8 days/

7 mights with Costa Line's S.S. Amerikanist from
San Juan every Saturdav. You'll make pleasure

Wﬁ&ﬂﬂm e or o v

the time of your life, v parties and
social activities of all ki &germs
hﬂimmhnnrdtﬁs bﬂﬂuﬁdmﬂeﬁhip.
E&w 1,065%




MEXICO. The sun has been supreme here for
centuries. The ancient Aztecs worshipped it
Cantemnporary Americans still do,

In Acapulen, possibly the most beautiful
sunshine resort anywhere.

In Mexico City, a crowning achievement of
many cultures and certainly one of the great cities
on earth.

And in enchanting places hke Taxco, the city
of sitver, Coernavaca, the mountain retreat of
Mexico City's nch and famous. And Teotihuacan,
the ancient Toltec site of the Pyramids of the sun
and moon,

Great avilizations flourished here long before
theancient Greeks. Great sunshine and a truly
unforgettable escape from winter flourish here in
Megeo now,

spend 4 mights at a selected Mexico City
hiotel, list of city cultural attractions 1o be
seen is endless. And day trips to other fascinating
places can easily be arranged. Continue on to
Cuernavaca @nd Taxco, spending the night at a
zelected Taxco hotel, Then on to two relaxing
days and nights at a selected Acapulco hotel
2146-5310"

SECOND VACATION BONUS. Get two
vacations instead of one. [t's easy with Eastern's
Second Vacation Bonus Program. This winter take
B ﬁﬂ? nights at anv of 14 selected hxury hotels
In ida, Bahamas, or Canbbean. And you'll
receive 4 bonus 4 day/3 night vacation you or your
frends can take between May 1 and December 15,
1977, You can take your second vacation at the
mufhtnhteﬂ ﬁtz vou took ynhué Eftll‘ﬁa:jnmt. Er i
one 0 E'Em’:tﬂﬂ Epending on
where you spend vour rglngdn:ﬂ-. All you pay Tor
an vour bonus stay is your Eastern ticket, For

oy 8 days/ 7 mghts lthﬂDIETﬂF._.
;mr.g' % o Get unlited day or

nmight tenms, entertainment in fve lounges and
chibs and a cocktail party. $249-3305* Then take
vour 4 day/3 mght Bonus Vacation at such great
hotels as the Fontamebleay i Miami, El
Conquistador in San Juan, Bluebeard's Castle in

S Thomas or St Tropez in SL. Maarten.
LUXURY APAR’I’EEENT IN THE SUN. Mavbe

vou'd like a change from hotel iving when vou take
vour Eastern sunshine vacation. Then our execiting
new concept in luxury winter vacations is just
what vou've been waiting for. [t's yvours at one of
Amernca's most emovable resorts.

Cret all the comitorts of home for two or four
weeksin a luxunious Inverrary apartment at
Lauderhill, near Ft. Lavderdale. Choice of studio,
one-hedroom or two-bedroom apartment, Al have
color TV, modern kitchens. Enjoy Inverrary's
{abulous resort faciiies: swimming, tenms,
saunas, exercise atd game rooms. Golf privileges
nearby. Plus optional tours to Walt Disney World,
Busch Gardens and more. Rental cars nght on the
premises. Airport transfers included. From $210*
for two weeks mn a studio to $435* for four weeks
in & one-bedroom apartmenl.

CHARGE IT ON WINGS. These vacations,
ar any arhne travel an Eastern, can be charged on
your WINGS credit card with optional extended
payment plans avalable. A WINGS card can make
fiving easer and more
convement. If vou
would likke to apply,
just write WINGS,
Easztern Airlines, P.O.
Box 480787, Mami,
Flonda 33148.

NOBODY HAS LOWER AIRFARES THAN
WE D{). 5¢e the people ot your local travel agency
sonm: They can show you over 300 very affordable
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announces
the opening of its membership rolls

for a limited time o
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Membership rolls
are now open for a limited time in

THE FIRST EDITION SOCIETY




First Editions of major new books

now being written by today’s greatest authors

will be privately printed and bound in genuine leather
exclusively for members of The First Edition Society.

ol are invited 10 enjoy the exclu-
sive privilege of buillding a private
library umlike any that has ever ex-
ited before. A totally unique ¢ol-
leetion of authemtic; leather-hound
First Editions of major now books
by the most distinguished authors of our time, Lim-
ited editton books that wre clearly destined 10-be the
clissics of tomorrow,

Ebach First Edition will mirk the very firve paabili-
cation of one of these outstanding books. To docu-

A

The first editions of major new books by the follow-
ing wuthors ure among those scheduled for publica-
tion by The First Edition Society:

Truman Cipote Viadimir Nubokov
Bruce Catton Trwin Shaw
Jumes Dickey Aleksandr Solzhenitsyn

lumes Jones lrving S1one
Norman Matler Robert Penn Warren
Herman Wouk

4 e

ment this fect Tor fulure generations, éich volume
will contuin a statement of nuthenticity that for-
cver artests 1o -its First Edition status,

These First Editions will be complitely distine-
tive in appearance as well as significunce. They will
be custom-bound in penuine leather and printed on
the distinctive watermarked bookpapers of The
First Edition Society. None of these fine volumes
will be available in bookstores—they will be pub-
lished solely for members of the Society. Thus, the
Society’s members will enjoy o rare and exclusive
collecung opportimity. The opportunity. to syarem-
atically acquire specially designed First Editions of
important pew books as they are published.

Mijor works by great authors

The Soclety is now planning to publish the First
Editions of forthcoming new books by great authors
—books that are being written at this véry moment.
Among them . . . 5 new povel by Herman Wouk set
m the chaotic period of the Second World War. A
monumental history of the United States by the
Pulitzer Prize-winning author Bruce Cation. A
penetrating  psychological study of the criminal
mind by Truman Capote. A new novel by James
Jones, author of From Here 1o Erernire. Trwin
Shaw's exciting sequel to Rich Man, Poor Man.

In addition~an aotobiographical work by the
greal Russian author Aleksandr Solzhenitsyn. A
new collection of poems by Robert Penn Warren.
A major historical novel by Norman Mailer, suthor
of The Naked and the Dead. An imporiant hio-
graphical novel by [rving Stone, who wrote The
Agony and the Ecvtayy. And a brilliant new work
by James Dickey, nuthor of Deliverance.

The First Editions of all these new books—and
others by aupthors of equal renown—will be pub-
lished exclusively for members of The Fird Edition
Society,

Books of incomparable gquality and benuty

Each work selected for publication by The First
Edition Society will be pomted and bound with a
degree of quality lavished only on the finest hand-
made books of the past. Thos. each book will be a
volume of exceptional beauty designed by masiers
of the book-maker's art They will select the leather
for its cover, create the desion that cover will bear,
determine the typography, commission original art,
chodse the labric for the endsheets—and combine
all these elements into a truly exguisité book.

Because each First Edition will be designed indi-
vidually, no two will be alike, Even the sizes of the
different books will vary, and cach will be totaliy
distinctive. The bindings wall be of genuine leather,
and only the moat lusutjous Jeathers will be used.
Each volame will have the rich feel, the lustrous
texture and the unmistakuble aroma that only gen-
uine leather . provides.

To enhance the beauty of euch book, the cover
design will be worked into the leather in 22 karat
gald—=on the front cover, the back cover and the
spine. The spine itself will be “hubbed™ with roised
horizontal ridges that forther set these leather-
bound volumes apart from ordinary books. The
endsheets will be of exquisite moiré fabric. And the
pages of cach book will be fully edged in gold—
offering protection for the leaves as well as em-
bellishment

Leading artists of today will create original works
of @rt for many of the Society's First Editions—and
sich illpstrations will appear anly in the privately
printed volumes of The First Edition Society.

Furthermore, speclal forewords will be writlen
by many of the authors excladively for these First
Editions

Produced in strictly limited edition
To pssore the rarity of the collection, there will be
uonly one printing of each First Edition. This strictly

NAT'DNMAL AECGRAFHIC

hmited editton will be reserved evclusively for in-
dividual members of the Soclety. No one else will
bo given the opportunily to acguire these Flrst
Editions

Asx o member, you will receive each First Edition
puhlished by the Society during the pext three
veurs, with no moreé than twelve books issued each
vear. In addition, you will have the tight to cancel
your membership at any tme upon thirty days’
M lce.

Your price for each of these leather-boand. gold-
ornamented First Editions will be $37, and this
fuvorable price will be gudronteed 10 vou for the
full three-vear membership period.

The membership rolls in the First Edition Sociiety
are now open—but will remain open for new mem-
bers -only until December 15, 1976. Then the So-
ciety’s rolls will be closed for another full year. To
build. your private library of leather-bound First
Editions, mall your application 1o the First Edition
society., Fronkinm Center. Pennsyvlvania. no laler
than December 15, 1976,

Enrollment deadline: December 15, 1976

e i e T W W TS TS T W S S — — - T N O . i e e e i

FIRST EDITICEN
SOCIETY.

SPECIAL MEMBERSHIP APPLICATION

The First Edition Sociéty
Franklin Center, Pennsyivaniu 1909

v
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I

1

|

| Pleasc enrall me a3 a member of The First Edi-
{  tion Society, and send me the First Editions 1o
t  be issued by the Socicly during the three-year
i petiod beginning in January 1977, Easch of these
{  First Editions is to be privately printed and
1 custom-bound in genuine leather expressly for
me, ‘with no more than twelve bookx to be is-
1 sued each year.

I will be billed $37.* for cach leather-bound
volume in advance of shipment, and this price
wWill be gnuronreed 1o me as a member for the full

I three-year period of my subséription. However, |
l hoave the right (o cancel mYy subscription af any
1 thmié upon 30 days” written notice.
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Mt be postmarked by December 15, 1976
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“Axs You Like
17 vacations give you a maximum
choice of 1slands. hotels, and sightseeing
options. You create the Hawan you
wint, as you like it,

Each two- or three-day segment
concentrates on a particular bright spot
in the Islands., such as hively Waikika, or
the “(rarden Isle” of Kaum with a visi
to the exgwsite Fern Grotto

You can even visit a part of Hawun
that few do: the "forgotten” skind of
Molokai, a friendly and restiul jewel in
the Pacilic.

And we've created

1 something special for you
el ) in the friendly skies:
AN Roval Hawaiian
¥ . Service. It includes
Y Polynesian food,
Barty exotic drinks, Hawaiian
stewards . ., . all the

atmosphere of the Islands.

Send the coupon soon, and see what
verd like about Hawaii,

| -

L5 ] 1%
Limited Amrimes
PO Bow 57, Dept. Mg
Cilenview, [L (RIS

Flease senid vour free Hawaan
A Your Like i brochure

a T

ADIDR ESS

CiTY

STarl FALY

QOurlittle corner of the world. |

v/ |

UNITED AIRLINES

|
_______ il

————

Some Things
Just Feel
Right

Slender, balancad,
distinctive—CROSS
Writing Instruments

complemant your style

In lustrous chroms,

gold filled. sterling silver
and solid gold—from six
to one hundred fifty
dollars.®

CROSS

SINCE 1846
*BugEpe it Pricesd
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Exxon i putting its yearsof anergy
axpenance to work 1o furm suniight into a
practical lorm of enargy We've learned
g ot aboul s podentigl and its imitations
and we d ke 10 answer a Tew queastions
pe0pla have asked

“What kind of energy do we get from
the sun?"
Two Kincds—teat and ght. The heal can
provige energy 1or haating, cooling and
nat water systams. The ght can ba
turried cirectly mio electricity
The basc technology for using the sun's
warmth s known, In fact, solar enargy
1= alrgady bemg used o heat buildings
and homeas—aimost always slong with
iZ-i,':l-"I".':'II'II':III.i;I!':i!.!'_-'-['_—'l'l':i
Cur photo shows an exampiz ol a solar
prosect nitiated by the Bay State Gas
Company. The solar penets on the ool of
this Massachusells houss capiura thea
surn s rays for heating and hot waier
“What does it cost to heat a house
with the sun?

Hight now & solar neating system can cos!
you anywhera from 58 000 10 220,000
This s in addihon 1o the convertional
nealing system you d also need, which
would cost about $2 600 for the average-
size house. An auxiliary syslem is
necessary because no one has perfectied
3 way {o store enough solar heat to

gel you infough several cloudy gavs

"How much do solar systems cost to

-
=
H
=
=yt
e
-
T
=

(18111

L

Around 52 .000—about three lirmas more
than conventional systams. They would ba
particulary suitable for people who live

in gh energy cos! areas
‘Why don't more people use solar
heating?
- The systems and storage faciliies are

it eXpensive O manylaciure. And [here
arg gter problams
For instance, installers, maintenance

people and disinbutors have o be eslab-
. HsHed and lraned. Rnancimg melhods
gNo warranheas have 1o e worked oul

heal water for sinks, tubs and washers?"”

rong America

EXXON ANSWERS QUESTIONS
ABOUT ONE OF THE NEWEST

SOURCES OF ENERGY UNDER
THE SUN—THE SUN!

Suliding codes have 1o be adapted. And
ciblies have o deal with ‘sun nghts. (Whal
happens it somacne bullds a tall bullding
that overshadows a smallar one?)

"How much does electncity from the
sun cost?”

Sysiems hal tlum sunlight directly into
gledindily ara Nol 8s widely usad as solar
heating systams. Because the solar cells
reguired are coatly to make, the alectincity
ey produce 1s guite expensive. Al
current prices, sofar elecincity costs
roughly 51.00 10 53.00 per kijowatt-haur
Compare Ihis o 1He 2¢ 1o B¢ you may now
De paying o convenlional esacincly

“When will solar power become a
major source of energy ™
Fossibly inthe next century. That's
Because aconsidaerable amount of tech-
NGy still has 1o be developead

But you may nat have lo watt thal lang

[0 get sciar neal. Exxon s working 1o make
EOiAr noating Sysiems morg econarmcal
and avadahie within the next faw years

"Why is Exxon involved in solar
energy’
Because we'ra more than just a2n oll com-
pany. We've baan conducting produdtive
research torover 50 years. During that time
WE ve Qaingd experience, expearise
Bnd managemant skills in energy tSchnology
And we e putting it to work today 5o tha
YOU Can put sodar energy to work in your

home someday




An American Portrait 2076.

Seversal monihs ago we started our Trcentennial Mearly thres-quarters ol you are in favor of a
Frogram by asking for your thoughts on lide in sower paced, more rural ife

Amenca Dy he year 20/0. Instead of & 1ol ol Ideas

about space ships and robots of the luture mostol  What s helter than stalishcs & the teeling that
the more than 50,000 responses wa v recoiviad the majority of people bekave that [de in the
have been about people s vis:ons of our future uture can e et than @ loday Bul we ve
A5 & MEEn AWAYE Deed ke that. 1f s whal 5 Dean called he

Y TEE T AN E-_Il =M
P e mam poird thial cama through, letter afte
letter, was that most patpie beleve a kot of the Yo v shiown us that e luture of Amenca lies
things that mads Amenca what i 5 iDday will FCEL eny BN a0l OF 1he I BOCNNCHOLIe s We masief
SNEpE oUr Tuiure as wenll Bt 1 the haarts and minds ol e pEogla, our
||l_._.i|-:l_| FEECL TR
An overwheliming number of vou - ety one
percent - 1old us you wart the family 10 rema We didn | inlend to do a scientihc survey bul
aur hasic social unit YOUT responses show SIgmicant msignt mid e
Prolissms and Opporiumities that Tace our nation
Uy 1W0 parcant el the nadon will e Deller V¥e pian fo make those thoughis available ina
V when Thiere s No racial. Sexull oF relkous book refiecting many of the iInteresting letters
escrimmaton

WE VE TECEHYEO

saventy-three percant of you 1old us you expect FPlease note that all meas submitied shall

a reaffirmabaon of relkgon and tadh by the Bme of hecome public property without compensation
out Trncemtermial Trcentennal PO Box 2078, Los Angalos

Coatifewrria SO0
I here s a strong desire - aimost two-thrds - for

ARCO &

IrCasgn DOTor COmmLn

Atiprticic hisidCompany

Thank you for helping us celebrate America's Tricentennial 100 years early.



1977 Monte Carlo.
Personal. Original. Affordable.



sound
movies. ™y

To the family, from the A
family, for the family, -E - )

The unique microphone makes _ You hear """J"".::'." camera records
shooting movies easier than ever. /' /''c" sound monior aliows Yol

what the camera hears ooth before

The new Kodak Ektas wvie Camer: durinag filming
A T : R I.-. _I -

nicrophone right on the handle. It's big R A camera-on light lets yous

1 B
SUDeC s KNow Wihnen movies ane
-
",

has i

|."I.:'i"l'-':! taken. MNew .'-:I_I:rll"-
mctude a viewfinder film gauge
that lets you see how much film
| here are two models you can
e with & zoom léns
soclak Ektasound movie camera is
nristmas gift that keeps on gin
S O Qrowing

Ask your photo dealer for a demonstration

New Kodak Ektasound movie cameras.




Now showing sound movies is
as easy as taking them.

Walch your mownmes hwo ways

The new Kodak Ektasound Moviedeck pr
JECIOT 1S 50 a5y (D uUse You can even waicl
your movies without setting
up a screen or tumis 13 G
roam hghts. Just pull ut I! s
puilt-in viewd
ideal for small audiences O
-all r'lrl et ONio a reage I|-|!' oL TE T
AT LI IMoovie's, LML

automatic thread
ralures

|'||._§ SCTeE T E:'-_.

CALITSEY, LAOELS
Everny time you

will 2NN the easy-10-us:
mg and automatic rewind |

New Kodak Ektasound Muwedeck projectors.

Shows super 8 and 8 mm fim
The Kodak I ktasound M
s versatile. you can show super
sitent film and 8 mim siler
single switch. And anins ...|.1 rerun fature lefs
yvou replay previous scenes in just seconds
| he design and finish of this projector are so
handsome, vou |l want o leave it out on a

bockshelt or next to your stereo equipment

cli !" |".l cl

1! .'._'!n_'n_J: | |- |'I'I'I HECTON 15
r & sound ':I vl
t filrm at the flip of a

T Tlf"".'ll Line
plavback. The other offers both
apabilities
Lo see vour photo dealer right
away Ask Tor a demonstration,
and | mvinced

:!I'. !l -1'|'. I.I-II
iters sOuna

payback and recording
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‘A few strands of glass fiber

can carry as many phone calls
as this copper cable.

ome relephone calls will soon
e camead on pulses of

of lgser light through
tiny glass fiber about the size of @

1 S
1 " P
[ WigalelaRalell

' ] .
Ti— ot '.'-.--'.'|';_r1 e~y |
I -_l'.l . 1 = [y | gl 1 | S
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L T [ 1t i

P o i AOMIMUNECOTICOns
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anrwave

|
s baing develcped
by Gur reseqrch anda manuractunng

i)
NOTive TO The COpDDar wire used 1o iranser 1
75 50 SUpenori that a few strands of The ulirg-
transparent giass can camy as many calis as a DIg, DuUlky, copper
e room avallable in aliregqy
WQUITS TO expadnd senice wnen s

-

L O IE

cable. That can make much maot
crowded underground |
needed
Lightwave Communications may alse help us onng
communications services fo your horme or business in the fi
Anct unlike copper, we'll never nun out of the natural
resource naeeded 1o make glass. s called sand

Systerm— people using technology to improve

service and keep dowrn

3 wn costs-Keeping your phone system the
best in the world.

@ Bell System



Hold a Minolta.

Release your imagination.

A Minolta 35mm SLA will help vou quickly and eas-
llv iranslate the vision in your mind 10 film.

Fram the moment you pick it up, a Minolla
leais comiariable i your hands. Your fingers 1al
Into place naturally. Everyihing works so smooihly
that the cameriz bacomes a par! of you

with a Minplta SLA, you never have 1o take
your eye from the viewfindar to make adjustments
S0 you can concentrate on creating the picture
withou! losing sight of even 1he fastost moving sub
lect. The image remains big and bright until the
instant you shoot. And your pictures are always
properly exposed because Minolta's patented
“LLUT metering systam handles sven high con-
trast situations with incredible accuracy

Minolta

When vou are the camiera

You're free to probe the limits of your Imag-
nation with a Minoita: More than 20 lenses in the
superbly crafted Rokkor-X and Minolta/ Celtic sys-
tems le! vou bridge distances or caplure a spec-
tacular “fisheye 'pantorama

Minolta offers g wide cholce of slectranic
and match-needle SLEB=, With features 1o match
your neads and budgot. Hegardless of the model
vou choose, you get the superb Minolta handling
that lets you sffortlassly make the transition fram
craative vision to caplured image

For more: Information aboul Minolta 35mm
single fens reflex camearas, sea your deagler or write
Minoita Corporation, 101 Williams Drive, Ramsay
NewJersey 07446, In Canada: Anglophoto, Lid. . P.Q

e

and the camiera 1s vou,



All the time you're protecting
your family's future,you could

be building your own.

Yiost of us are happy to put
our famitlies at the center ol our
lives. Bur there's another part.
our dreams that sometimes get
pushed aside

Well, ar Metropoliten Life
vOu can be msuring not only vour
tamuly' s future, but your own, at
the same 1une

Of all the monevy Metropolitan
paid out last vear, one-third did
po for death benefits. But the
other two-thurds, over 3 bilhon

dollars, went 1o pohicvholders like
yourself, while they were still

very much alive. T'o help pay for
such things as retirement,

vour children’s education, or
MY DE even starting a

business of vour own,

S0 take the time to listen
when a Metropolitan representa-
tive calls. At Metropolitan, we
teel when vou pav for insurance
the better part of vour life, vour
insurance should help pav tor the
best part of 1t,

5 Metropolitan

Where the future 1s now



Introducing the 1977 Lincoln Continental.
Judge any luxury car by this standard.

IThe 1977 Lincoln Continental sets a
hieh standard tor luxury cars, Full-
sized, full-luxury, to give you the
pleasures of space, of comtort, of su-
perb handling on the highway.

[hat's because it's a Contmental. Une
mistakable from its redesigned front
end to its winning Lincoln ride.

ror 1977, some luxury cars are smaller
than last vear.

For 1977, Lincoln Continental retains
its traditional luxury car size.

We believe it's a luxury car that meets
vour standards.

Lincoln Continental, A standard

by which luxury cars are judeed.

LINCOLN CONTINENTAL
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SINCE 18585

Krementz Christmas Collection in 14-Karat Gold Owverlay. Superbly hand-crafted.
Subtle, tastetul and exclusive designs. All of the rich beauty and wearing quality of
the world's finest gold jewelry. Guaranteed by Krementz to last a lifetime. Available
in women's and men’s jewelry in the nation's finest stores.




magine! Instant pictures
with color by Kodak.

Imagine. Clean, dry, self-timing instant
pictures with color by Kodak.

Instant pictures that develop in
minutes—right before vour eves, [nstant
pictures protected by a beautiful textured
Satmluxe " fimsh.

Imagine. Two Kodak instant cameras
with automatic exposure control,
electromce shutter, and "zooming ¢ircle”
thstance hinder

Instant pictures with color by Kodak.
et them at your photo dealer’s. Prices
start at less than $54.

Kodak instant cameras and film

KOodak mskant print 1lm can De uasad onily i

f0da inslanl camers
|-' T = e _|: ,._'.r,.- "l :| jl.l'lil |'||-_|__|-r N | '_I'




For19 77some car plaker S
narrowet, lighter full-size cars.




will offer

you only
Ford has abetter idea.Choice:

shorter,

Ford LT D. The full-size car that kept its size.

This vear some car ke are mak
gt their fullsize cars smaller. Bun
Ford believies that people who wan
the readitionnl full-size car theyre
psed to should have thot chodee. S0
I||-. I. ITT |"| l-'-.I !.:[ ; || &1 | el I
duced by a sainele inch

Your'll fird Fomd LT LY has o domge
wheelbdase than cars |like the dowr
sized OMids 98 and Buick Electra und

abomgt the same size wheelbase as
Coaitloe de Vilie

And Ford LT riow hins ;
14 'Zl.l.”' LI VITHEeD :_='1 14|

mp I b EETLEE & ."|'-'-'I. o I.I-. ..'. II.I

s Tl

come down o the same wheelbas

[ & TG-S0 AANevVelie
Ride, room and
trunkspace—unchanged

wid LT
i i

fi l:.ll sTTV e, _|:5|._-| il |l|!|_-r'|-|
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=RV SIS, &
rogu-Nuesny perTormance,

i . |
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capacity (with optional traller row
ing packnme ) coe ol wnchanred, Keep
all this in mind when vwou po shop
P BOE O Biew canr this yeat
Will "downesized"” cars
have "downssized" prices?
As this magamine does 1o press, 197
prices are nor peallable '-]."u
are, compare LTLYs value o |
downsized competitors.  Compare
with rest doves., What you may
really want ;

* il -|::I|.' Fleie AN

[TTY Lana

qFrI: L | l-‘-IIII-IFII .

rooiminess of Ford's fell-ie Gpas

senger car: e [Y7 bord LD

SITE COMPARISDNS
Cars @sh Full-me e o i s
& DOGH MODELS ey | e
Farid LT 1.8
o or e ¥ - If=|-

Lary willy fiad-gil e wheam bl

Fard LT 1 I YERo™ =

Capeide [ 1iad o

Mgz ] I '|'_ -'I § 5 .:
P i G I_ Ll 0 116.L

I":ll'

And the new trimmer,sportier LI DIL

SRETEET A THLET &

I ou prete 3 1L
i "

ritmimer in size and price than LT

N

:.II|-|I .__r!. =5 '._l”l |I'| Ir i B il I-lu T [FN

Ford introduces a sporty new line of
wifd iAo Uces a sporey new Ling ol

- I | = 4 .
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LTD I

i
I WAL TS —Ca L

A new idea
thats a betrer idea
FLHE ||||:I|-: L

- Bl II
nes L1 LYs traditional

Ford's

Illr_ I|II

Lt III
feved of woramanship with o usicu
sporty spart thar's all s own. Th
.'-.'-|!.||'. a comibirrtable new (W |
et 10 size and pnce than LT
A new kind of value
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.'..'.”l nee all Competitons

VWY prices are announced,

comypare LT T wvalue mor onby witd

iher mid-sze cies, ot eten with
LS cut dowm " LT

. N
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i LTI 1 Semerre, Sowors LT

T : e
. B T | I .
LTTY D and bFord LTD 1977 prices

puib i
include V8, autvmanc ransmission,
power steering, power front disc
| I i
teedbelted radials, Dum

I.'T.IF-I_'\-l
Swrk Jpranon system., and miore

Shop where vou get

a choice
!I-I RLIC LT REANTN S1EEE ST CRLT
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Bast Ford wall: fudl

i trimesie LT 1T

AKETS Wi

= 1o

corsazes i 197
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I N Brenaggham

1

S0 this veurn betore vou decde on
at's best for vou and
vosur family, take o comparison test
drive. And compare prices at
:.!l.' e wihio offers vou o choiie: vout
:I -'..|| I'l T | WraieT

FORD

When Amernica needs a betier ides
Ford puls o an wheels
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THE GREAT ART OF MAN
HOLIDAY GIFT COLLECTION

|EI'I:I

British Museum. 11° $49.95.

——

III[EUI'[-'!-FL '
15801100 %
:mlmdernﬂe W Iﬂnn, H19.

[_r -.:E &

- Jl—-—_—l: I
MmhermuﬂfhﬂdlIWHlLBv Horus Falcon (FM-5). Orig.
Hﬂdﬂfl Princess {B-1). ﬂrh. Waklter A. Hannula. American ﬁahl:nm:r Epyptian,
dark brown stone E?' Contemporary. Stone original. Prolemaic, 663 - 332 B.C.
1400-1300 B.C. 12) ]9;95 B¥aT $49.95, The Louvre. || %314.95.



FOR CENTURIES, FINE ARTISTS
HAVE BEEN DESIGNING THE GIFTS
YOU CAN GIVE THIS HOLIDAY SEASON.

sculprors, goldsmiths, potters, corvers: Throughout
the centuries, I!‘L‘.F'II:':HI designers, artists und crafrs-
men ELI L I..'El"'l.ilh.'.__'I:'I'i..‘lj !'h'l: I'I.‘IH_']'I-I:E f f[q_"._-l_[]l',lh:' ‘||||I'J_I‘|_'i._‘|-
of great beaury,

And now, The National Society of the
Fine Arts s making available, m the fom of the
most respected miseum reproductions ever

created, seven movered sculptural pieces representing

A I'.:lh._._*l_' 1.IE I.."II.I.II.]]'.'I'! FI'E.I-I'I H,I.'l-. 'I:l"lI T -!||'I.I'i|.,||_|_|::_1| [an
CONTEMPOTryY fimes.

These imporunt works of art and history
WETe Cince Condir I.IL'1J. Ly FTiLISesLssTis o 5F O 'l-i_"l.'l._'l..ll.‘.:ﬂ_‘l,i
private ollections: Now they can be brought into
the home, not as ondinary “copies” bur museum
quulity reproductions of great integrity, crafted by
Alva Muscum Replicas, a division of Tune-Life.

THE FINEST QUALITY.
THE MOST INTRIGUING DETAIL

Created under exacting standards, with the surthor

tion and active collaboration of the museums,
collectors and artists with whom the oniginals
reside. ¢ach piece is'a work of remendous beaury,
tascanation and appeal

With few exceptions, each piece s of the
sarmie size us the original, the master model having
been obramed by actual impressions from the
onginal by special, museum-approved processes,
Made of a copyrighted casting material, each is
meticulowsly hand firnshed o mimror the onginol
m color, texrure, and detail

In addition, o caird of muthentication is
micluded with each piece, supplying fascinating
hustonial, cultural and technucal derails, and
signitying that the piece is an authentic reprodis-
o, made from a copyrighted mold of the
ongimual.

THE GIFT OF ART. FOR FRIENDS,
OR FOR YOUR PRIVATE COLLECTION.

You muay arder as many preces as you wish from
LI II.LIII.-IJ...I.'i' sOT 115 E.:Il_h. 'I-lll,"-..,L' LA I_'I:I_"' ":i'l;l_l:ll_-lll.:l.l
either to you, or drectly 1 the ferson o whom vou
wish bo senad it as a gift

The collection will continue to be available
atter the holidays, to ;*uri_'I'lml: for yourself or as
ideal businiess, graduanion, birthday or anmversary
gifts.

To order, hill out and mail the @ VLEpROT B
The Nanonal Society of the Fine Ans, Inc., PO,
Box 520003, Miami, Flodda 33152, Orders subject
i} -'h.'.:fier.II-Ll: :I""|- TI_I!." H'lqui! I8 lrl.:I .._'.'I:H.'ll,"l'l- |||!- TI"|I;' FIII.'I.'

Arrs, Ine. Limited quantities available. Allow
at least 4 weeks for delivery. Price mmcludes base
{where shown in photo), shapping, handling and
tnsuranice withun the Unired States. |[Outside
L5 AL, add 35 per piece to cover additional costs
of postage ). Satistaction s completely puaraneed,
OF Yo may retum the plece for your money back.
It vou wish w order more pieces, please
artach an additional sheer of paper, listing mime
of piece desired; stock number; quanrity; name
and address of peron 1o whom you wish it sent.
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ORDER COUPON

THE NATIONAL SOCIETY OF THE
FINE ARTS, INC.
O, Box 320903, Miami. Fla. 33151

e of prlece

Stk o Lvanrity

YoHir rummhe [I’I-:m: Pririt)

Yorur udidpess

CLky

Staty I_"-L[
| 1Enclsed 3 Check or M.
{Fla, residenn add 4% Sales Tax)
af Charge my Coredin Cand:
:-_. Master € .'|'|.u|'|::|.' |_I “.lr:Ii 'J.||'I'Il|.'rl-|: '.||'|.‘I

A Looumnt #

Mame of Bank on Cand

Card Expination [Dare

Muster Chamge Code Mo

ithie 4 I.||:|r b W mamme o Hhe caed )

Tomir sagTesture
For Citr Deljvery

Reciplent’s MNmae
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LDy

SEre Lip
| [ov order addirhivial giits, attach sepamte lise
sped itying name of plece, stock riumbes, name
aingd adidress of recrpient. nelode check, moo.,
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THE NATIONAL SOCIETY OF
THE FINE ARTS,



and 1
super
redson

6 2ood reasons

why

your new refrigerator

Vegetables, fruit stay
fresh without

Wrapping.
instead of & regula;
this Kenmore Belrigerntor

Nés an anrf g nf COEmpart-

meat called o Humidrower™

Err..-.l.ll II! II L :I:‘:"'_-. I'l:'l I-_[.'II_'

O R o Ll

When we say "frost-
less,”" we mean
frostless,

In many ]
matic Defrmst™
refrigerator section 31aVs
frostless —but the [oeere

= |".-.j| o rend, With this
72, Foulbuc-foot Kenmore.
there & no defrosting evir—

refirirerd oy OF TreserseT

A great antomatic

ice maker, and cold

witer any timee,
This e maker autommat-
cally replaces cubes as you
remove Lhimm, U e auts
matic water dispenser
refills itself, too —and hiolds
apitcheriul

A freezer twice as
large as on our low-
er-priced models,

This Kenmore Hefriperatio
A _l I:' LI I-J'I. W LT

L et v s$oac i s o sLLEM ]

2

ao-va]lad T AWTD
!IIJ-II : o ::.r-

market specials

Kenmore. Solid as

should be a Kenmore.

A porcelain-on-steel
Interior,
1||1I|r'.'.l' ORI I 0 DETIET

codating that's rare durnbla
o aater to elenn. And, ot
wsinble shelves are
codlod with epoxy, Th

rruy e Lheem easy-Loscledin
bon — and nimest impossehile

Lis =crmleh

Saves on electricity.,
Phiz Renmiore hio
polyurethane msula

Cian. And o Power-Miser
mwitch that helps save

The Super Reason:
Kenmore means
SEArs serviee,

Wio've just developed Gk
Cheld; an mgemeous [ittle
bax that plugs into &
Kienmaore Helmgerator amad
Lell= the repairman insfant!s
whire the trouble is. We
psually finish the job or

our very first visit. Amgd
rEmEm e SeGre | DY e el
credit plons, too! Unly ot
"';'r'.'.!-'_ H. IR .':||_1 L ]




Smoking may be robbing

your body of vitamin

C.



Deciding which smoke alarm to buy could
be one of your most important decisions.

Here's why more families are choosing the
Home Sentry’ Smoke Alarmfrom GE than
any other.

ated | ome  Aniled ggainst inmury or loss of

I|l- SITIONE  A1E1TY '||1.| ifire, but the Hom """'l:' Ty
chécking systemy  Smo H Alarmhasalready helped
e alarm and the  people save Ih-..-'.r lives. Every
n working Home Sentry Smoke Alarm is

res a 12.6-volt  backed by the General Electr
iltery made espe namie and the quality and rel
ke alarms by 2R dbihity 1t stands for, Now's the
[ he GE Home Sentry Smioki *1 II I l:"-.. L I ic. And because  time to buv one— or as many as
Alarm is an early warmmg sys-  it's battery-operated, the Home  your home may need
e that “sniffs” the atr for the  Sentry can continue to functio [he Home Sentry Smaoke
Presen il smoke and sounds even i hwusehold W R ks, "'..-. 11 I.'II.IJI.. .f'.ll."||.l vl SaVE VOLET
in alarm whieh smoke reaches it L course, no one can gaar-  home and vour famiiv’'s lives.

Home Sentrv Smoke Alarm
GENERAL D ELECTRIC

Texu.r. Instruments
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STAMPS FREE

A -Hi LD e et MNew lasues— New Countries—Trianglea

YEi g scause g loving 'j:gl-,El; ':.,'_,r and H[_-]'t-‘ HETH—{}IJY}HiPIES_-EEULETE
suparh: athletic ability maka hiim 3 joy 1o own BIRDS —FLOWERS —ANIMALS —
ride. Learn how to select, lead, train pnd ALS0O Old Canadian and U.S. postage
MEiCa’s mast popula MONsE. By i atamps. All genuine. Plus complote

-;r” I"Pr:EI_‘I'r‘II'IIL:I :'rl e fllustrated Canadian Stamp Catalog.

(ASSOCIATION 2. || | GRAY STAMP COMPANY

AN 8. TIGAS Toronte, Ontario. Canada M4W 2M2

Send fen cenls for mailing,




What full-color magazine
delights and informs
1,260,000 children?

This bright, exciting

SRS 1 "Il!'.l- T Frrels

Special features
make a world of difference

# T Ars5|7a o H1daF

" SITLICTIVE '_i-|| =5

' MdLts antl pUuZLies

= ROwW-10 IMSiructions on crais ang hoblties

s "Far-gul Facts

# TFuE-11ms 8 II.__'_| iFEE

* 2NEMOesINg afMmiciBs an Msiory, Biance
subpscription (U, S5 only) for $15.00. Fhis modes] Mature and gecgraphy
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AL GEOGRAPHIC SOCIETY
‘I'."

Washington. D C. 20036
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parson named below. Enclosed 18 subscription

one yea three years
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Let he_f carry you
to the Eltles uf the Dawn
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oiuige ships. And whan you compare
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kept neat, clean, handy

Muegarimes and mage slip imo e handenme IHes
g beCo# valilighls bheary refEerences vidamEs L ooE
ik Tend bhooks an The shell Lesiher-biee boos rod
e reanllully embapsed o gold. Cine e Aolds
£ isniees (12 pew lova nEws Fi OF My mMape. Godd fas
Ior eciding deles incloded. Maoney- bk o i i o

= rl"l" |'l||- ‘I.u'ﬂ' M LI'_'IHJ"'H.‘i'I'

s .23_

Suhics)

H'ﬂ: EIH IHFDHTED TEAF.— FFI!EI-H EAHF.EIR

nieeried Ti e _—l:l'

|3 '1]"IJ Rl P | *IIII-I Figsm fjmgEm Lims ) I!||. N "'I. ."- |
_"_I .--I'rr J__I ] TELT | Hegm= -.ll_-\.-::p . e

. iR,
I_lla._l||l|.|.|-' o b T Fhimlese & e meun '-ﬂ'll-.'r.l-_-
1 the wnilE - (eeen Tenw Bied '."'-'IL"" B LM TS
imailni - Lorplan - Targeiteg Masam - Loy el ey e resa
jirt Piddnnah chimetd ecl hien S eesh Aesyt Tay i Ll oy | i
cpithesy (Lpigrsl bt s e quiily - st o i —

=ad e el Wil g AT i et L S R

Wride [oday for your [III-.EII'E. i free fed bor-1wo SEmiEe pi
S0 CAMEE STHEST aANCOUVE® 8 0 vRE N DANADS

. — — e . e R . e em—

|
Change of Address?

Please print your new address Delow!

WAME
ANOBALES

EITTY, SFELE. LT SellRs

g‘gj.rld attach the addrass |labal from your
MNational Gaeagraphc Magarine wiappor
low, s0 your regords can be updated. Six
weeks advanca nolice should be given

Pagta [ abel! Hers
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Other boats let you
handle the sea.
This one lets you

own It.

Hatteras

Worte for our
norttolio of color hrerature, enclose §2.060
Hatreras Yaches, 3060 Kivetr Drive,
H|:-_*|" Formne, North Carohna 27261

THE AGE OF CHIVALRY

Joumey 1o the labled lands of medigval Europa -
[0 118 Yeudal castles and walled cities, 1is ancient
ports, shrines of faith, and Crusader battlegraunds
From Lonstanting 10 Joan of Arc, the pageant of 11
canturigs comes allve. Witness the birth of Gathie
art and architecture. the invention ol mechanical
clocks, 1he start of universilies and the jury system
478 pages, anlow with 401 color phologtaghs, paint-
Ifds, and maps

211.95, plus postage and handling
Crder from NATIONAL GEQGRAPHIC SOCIETY

Cepl. 60, Washimgion, D, C. 20036

Declare peace withyourself.
In Colerial Wilkinmabure rev o Lk I
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“The shopping is fun. You're free to look as long
pPHig
as you wish. And you always s find
you raeif wanhng to EE} back!’

||I||| oy Jal Forsman on the Forsmans” second visit to Bermiuda,

‘1 guess tor a man and wite to come to
Bermuda to play golf is about as relaxing
as anything could be.”

“The caves are beautiful and the
spectacular view of the water
makes yvou want to
'|"Ll. |'Iu_',ht inthere. 4 ¥
[t's p and clear N, i 2

and blue and lavine there #};,. L

absolutely still” ﬂ_ﬁ e |

LM of | ||_ igehl st 1% 1 i
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Discover the invisible beaut
of PPG glass.

Llass conceals Msel and satety gass 18 parfect for shding of “All American Homes, wiite
displays the workd patio doors. it looks like regular ]
Glass can Work Wonoers glass, but it's sater, If t breaks, N-Z/6, Une Gateway Leanter,

And nobody knows how 1o work crurnbles into small pieces that Fittsburgh, Fa. 15222
them better than PPG recuce the chance of serious
Dur Herculte® K tempered paersonal injuny PPG: a Concarn for the Future
Our Twindow™ insulsting )
glass kels you view the stark
DEeEquly l:'1 WITET I Wariri
cmilized comior -
And our bathroom marors,? - -
Viell, we've taken them beyond .t
the medicime cabinet-and coverad
the walls with them. | he affact
5 Stunning
alass can create many stun-
ning effects. And onée you open
your home waith giass, it will open
wvour enves o what you've been
missINg
Ask your builder or architect
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For a limited time
vou are invited to become a member of the

By long-estabhished traditon
throughout the world, each
Fust Day Cover bears an
arginal cochel harmonizimg
with the theme of the stamp.

“Fust“Da

Relatively few of a countrys
stamps are available abroas,
Most are used in the country
of orgm. The Society ob
tairs first editions oniy of the
mas! outstanding,

over-

Official First Day of lssue
Postmark, avallable only on
the Frest Day ol Issue,
certifies the firsf-edinion. it s
afficielly applied al the oty of
wese, o the countmy of
I,



Each month the Society will obtain three
of the world’'s most important First Day Covers exclusively for Members.

Memberships are now open for a limited time only.
All applications must be postmarked by December 31, 1976,

Irl o small part becaose of theltr beauly,
international First Day Covers are widely regarded
as the most sigrificant and important collectibles
of our fime. And for good reason. They ara the first
editions of the worlds postage stamps. Forever
rnitect to the precise number afficiofly postmarked
hu each ssumg nation on the precise First Day of
lssie

Fruly, few things in the world inspire mare
favorable comment than the world's fascinating
stamps. They are a fabon's METUITRNTS i
maniature. Masterpseces of the designer’'s and th
prnter’s arts. Mirrors ol the world's culture nr.rl
hislory; wildlife and geography; Art and archites
ture; men and women; hopes and aspirations

Yet, relatively few ever reach collectors in the
United States. Of them a small perceniage are
First Diay Covers

An old radition.

The tracdition of collecting Internatonal Firss
Day Covers iz a rather old one, dating back 1o the
ate IH00s. . Lher the vears, wealthy collectors,
dipplormatic officials, and members of rovalty have
built excellent -|I|a.-r'r'-'|"=-

They have prized them as the most desirable
specimens ol a Nation's stamps: lor, unhke the
entire prmiting of a new -stamp, the First Day
Covers are msued for one: day only and so
certified {‘.", rH'J_-T._.‘l autharifes of the ssuing mation
with the official “First Day of lssue™ postmark

A rare collecting opportunity

Lhe First Day Cover of the Month Society ha
been mstrumental n overcoming the barners .-.r
Lme, distance, langquage. and geogranhy (o make i
possibie for the coliector of modest means 1O enjoy
LHils . sae [1r||.1|4-1,'a-._=- of uwldmg an outstanding
private collection of First Day Covers of the
world’s most '.-;'_'.,f]lfi:.'..'l!'.'. starms. And, of receiving
thaemm =-|I:‘I-IT--':1I|.'-.:.i!' Areuagh a convenient monthiy
ACUESTIION W are ssued, from whsgrawer
thiey ane 1ssued

A Lol tiun of world-wide importance.

tach month the Sockety obtainsg First Day
LCovers of three — and arily I.'-rrr_--.' of the world's
mest important First Day  Covers. Exclusively
chasen [or the Membership, they are the handhul
which combiniation of artistic,
mistoncil, amnd technical perfection. The issues
wint'l, the Society believes, are the-most ikely to
stand the test ol trme

Seleciions of great meril

Swgrdficantly, a number of First Day Covers
() 1.':'.LL| iy e Society have later become -:||!_".||'.,_
rated and eagerly sought atter by collectors. An
critstanding Bratish Sailing tssue of June, 1975 for
mstance, (Mustrofed at &), ook the philatelic

world by storm and complete sets =old-out on the

achieve 3 unl PLIE

very First Day of lssue. Certainly, there can be no
quarantee that any particular First Eay Cover wil
mcTease ny value or ment with the passsge of time.
Hut e example pomts to the qualty of the
Socety's selections

All Society selections are carefully chosen
according o the same rgorows oriferna.  And
chixgen before thelr ments are widely discussed:
when they tan be obtained by Members of the
Soriety at the onginal ssuee prce

Authentic 1ssues

Each Fuost Day Cover you recewve will be
authentsc i every respert Every one wall be
designetd, primied, officially postmarked and ssued
according to each nation's established philatehe
traditioms. No two will be alike

rnowipdoeable collectors recognize that this
rich diversity s the hallmark ol authentic Inter
nationial First Day Covers, Those who enroll as
memnbers ol tha socety will expenence first-hand
these same .]r[r'lllll,:":'r whinch have [ascinatled
al First Day Covers for

rearly & century
The Benefits of Membership
Ag a Member, you will receive each month three
Frst Day L-'rwr:- af the worlds most mportan
now stamps. The total price of $2.75 per cown
(3825 per month) will be firmly guaranteed 1o you
tor a full eighteen months — & most unusua and

significant guarantes. In addition, vou may cance

vour mrembershm at any thne upon thirty dagys’

natice, Moweer, who do owill forlest the
opportunity of building a complete collectiom fram
the beginning of 197

A handsomely-designed album to profect and
cisplay the collection will also "LL* provided of fo
aoditional cost, And to enhance the educational
value of the '!.l.!I:I'_l._.r:"::'I'l. an authoritative commen:
tiary will accompany each issue

Memberships close December 31, 1976,

rvever before has it been possible for the average
persem Lo 50 selechively acquire a collection of such
braadih,. As o Member yoll will be able to buila an
excetent, prvate collection of Intermational Firs:
Day Covers, An authentic collection which you,
peet cluldren, ancd ther childrenwillapprecsste for
generations 1o come

Your appiication most be postmarked no later
than December 31, 1976, Alter that dare,
apphcations will be accepled '..I1i|'.' orce _rh"rl ear,
only for a short penod of tme, and only i

prices thern prevailing

r I |I'I

Lo apply Jm‘ rmErmoeTSaR, Ml your spplicaton
grectly o Fleetwood, | Umoower Center
Chevenne, Wyoming B200H, America’s oldest
purveipor ol Frst Day Covers, under whose
ausmces the Socwety was astablished

T E SRS S S - e e R R e e R _-ﬁ*ﬂ—h-——“-1

l'o protect and display the International Collicton of
Fust Day Covers of the Month, a handsnme colleciors
alburn will be provided (o each Membey

&1 ny: acchilzonael cosit

LU T e e — - e S

MEMBERSHIP APPLICATION

“First Oover-

of-the:Vonth *Society™

Deadline for opplication: December 31, 1976
Limit: Clne membership per person,

Fleetwood

Chepentie, Wyommg E2(08

Flease accept my Membership in The First Doy Cover of the

Mosith Sochety. Each month, begmmang m Jarmaary, 1977, | will

receive three Frs! Doy Covers of the warlds most sigreficant

naw stamps. The intil prce of $2.75 peer cover (88,25 per month)

Hroaly gquarandesd to me e & full sighteen moniks &
album will be sent o me  without

hanclsormefsy dirsagoand

=

M | L N il } s i
AOEIRTNALCOrcE. | May Caice Ll sl e ugimnm

thirty clat notirg

3 | encioee S8 25 jor the first month’s selections. [ will b illed

o fuTure shoprmdaits wnth stoometd

J | prefer to charge each month's selections to my credit cand
sccownd a fime of shipement
L MaswrCharge O BankAmencard OO Amerncan Expriss
Card Numbesr

e
IGTIAT LTS
R &
M=
Mefivs, = a

,",“ It rymse

L 1)

:
| il

-
»Lald LD
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When it comes to buying a color TV,
the last thing to trust is your luck.

%

An important opporiunity
for vou
to personally acquire
First Dav Covers
of the world’s
maost important stamps,
as thev are issued
from wherever thev are issued.

The -_:-rr.'-i:-|=..-|' with the z_T:"::',ri luck mettiod of by
myg a TV, is yvou never know how long your luck
witl hold out Which 18 why it poys fo depend on

VTS 2o

We challenge any other TV
maker to make this statement.

In thie Hrel B months, our records show thot dar-

ing the warranty period. 37% ol the new Quasar
| 3" and 15" diogonal sets with the Service Misar

Chassis, required no repairs. And we challenge
ey other television maker tomatch thot,

Ask vour Quasar dealer tor s taocts. Then ask
him toshow you o Quosar

That weay, when you buy your next TV, you'll
finally hove a choice, You can trust the lacts. Or

trus! yvour luck.

vou car¥epand on
Quasar




The Challenge:

To build a luxury car that meets
the demands of the times we live in

T he Achievement:

The 1977 Oldsmobile 98 Regency:
With the kind of uncompromising comfort,quiet, and stability

that todays luxury buyer needs- plus the unexpected
luxury of iImproved fuel economy
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