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By GORDON YOUNG
Photographs by JAMES P. BLAIR

Both Nutrotal Gedgraphic Stafl

Threat to Man's Only Home

A thin envelope of air surtounds the planet.
We use its pxveen, exhaling carbon dioxide,
which vegetation absorbs. Plants use the car-
bon for growth by the marvelous progess
called photosynthesis, and return oxygen to
the atmosphere. Thus nature s delicate bai-
ance: is maintained (see panting on the re-
verse side of The World map supplemunt),

Consider First Our Overloaded Aiar

For same “air pollution,” lel us give thanks
Dist and other particles o the atmosphero
serve @s nuclel about which raindrops form
But man has overloaded the sky. For centu:
ried he has pumped particulate matter and
eases into the atmosphere. As far back as
l66 1, a truct on adr pollution was published in
England: Fumifuginm! or the Inconvenience
af the Aer and Smoake of London Digsipated.

Today much of the world suffers from the
eve-smarting, lung-scarring curse we call
smog. In Lo Angeles and pther great cities it
comes in large part from automobile engines.

Last March 1 braved the streets of Tokvao,
in that careeming, cacophonous time of day
the lapancse call rushawa. | was there for the
first Imternational Syvmposivm on Environ-
mental Distuption, where scientists from 13
countries had gathered 1o exchange views.

“Environmental disruption” was egasy
encueh to see from the window of my taxi.
Where else in the world, | wondered, must
traffic policemen pause regularly to breathe
oxveen (page 747), Conditions became so bad
lnst summér that all cars were banned from

122 Tokvo streets on Sundavs—the busiest of
lapan’s shopping days.

In Essen, Germany, I saw disruption in an-
other form—smog caused mainly by indus-
tries. The chief of air-pollution control and
land protection for North Bhine-Westphalin,
. Heinnch Stratmann, showed me two
small steel squares. The hrst wias bright and
new. The second, exposed to the Ruhr's smog
for only two months, was chocolate brown
amd deeply corroded.

Hut the hizht to cleéar the e was under way
In a laboratory I peered through electron
microscopes, watched particle counters “talk”
o computers, and wvisited special rooms
where plants were being grown in scien-
tifically polluted environments. Leaving: |
rin intoe the laboratory's own rushawa: Forts
Volkswagens flocked min the parking lot
Their drivers had spent the day taking alr
samples that would be analvzed and plotted
an the daily air-pollution map

The Ruhr's battle is far from won. Sull,
industry and power generation have doubled
in the region during the past two decades,
without an increase i oair pollution; that is
a victory, of soris

Polluted Ajr Circles the Earth

We can clean up land before we use it, and
purify water hefore we drink it, but—except
in wir-conditioned room=—we must breathe
alr as L comes to use Scientists have trackesd
one type of air pallution—radioactive falloat
—wice around the globe. The hazy air [ am
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(Conlinued from page 7391
hreathing now in Washington, D). C., may
contain sulphur from a Pittshurgh stee] mall
and carbon monoxkde from a Chicago taxi,
for thizs continent’s weather patterns often
send a river of polluted air lowing southeast-
witrd, Someone in Norfolk, Vireinia, will be
using this air ngainwhen Tam finished with it

Automohiles, Tactories. heating furpaces,
power plants, trash incineratore—each adds
to the problem, so control is difficult. Com-
pounding that difficulty has been the diversity
of agencies responsible for control, Until the
President this vear established a new Envi-
ronmental Protection Agency, mr-pollution
control came chiefly under the Department
of Health, Education, and Welfare, water
pollution under the Department of the In-
terior, and land pollution under the Depart-
ments of Agricubture, HEW, and Interior,

Now virtually all pollution control s o he
directed by one federal agency. But n will
still be a complex problem, with much re-
sponsibility  devolving upon state, county,
and municipal governments

The National Air Pollution Control Ad-
ministration is in the process of dividing most
of the country intoe air-guality control rewions
When such a region is designated, states fall-
ing within it have about 15 months (450 days)
to set nir-quality standards that meet federad
requirements, and to begin putting them into
effect. Natwonal standards have already been
established to control automotive pollution.

Hard Chodce Foaces Many Communilies

Most states today are il equipped to moni-
tor the thousands of air-pollution sources
within their borders. And, because corrective
meastres can be tremendously expensive,
venrs may pass before a factory stops spoul-
ing black smoke. If a plant has polluted the
air for fifty vears, and is operating on a close
budget—can we, In good conscience, make
demands that will drive it into bankruptey ?
On the other hand, can we afford to risk our
health by continuing to breathe the smoke?

Valley towns, especially, can be smojit traps
Missoula, Montana, is such a town. When a
laver of stable lifeless air hovers overhead,
it holds industrial haze and dust in the valley
and gives Missoula an air-pollution intensity
that rivale New York Citv's (pages 756-7)

And, of course, there is Los Angeles. “Smoj
City, US.A" come call it (following pages)
But the Angelenos have tackled their prob-
lem head on. Adr-pollution regulations there

are bronder thun those the Federal Govern-
ment has formulated, and the regulations
grow tougher vear by vear. Still, new residents
potr into the city, bringing their automobiles
Lot Angeles, like the Rulr, 15 just managing
ta keep its smog density from rising.

If Los Angeles can't Hve without its auto-
muobiles and can't ive with them, what is the
solution? Electric cars?

I asked the question of Raiph K. Longaker,
regional air-pollution control divector.

“The electric companies would love that,”
he replied. “Their lowest demand for power
is at might—and that, of course, would be the
time when people would be recharging all
those electric-car batteries. But there would
be such a tremendous increase m electric-
power requirements that many more pener-
ating plants would bave to be built. Would
all those power plants be less harmiul to the
environment than automobiles? At this point,
we just don't know."

Killer Fogs Led to London’s Air Cleanugp

Twenty vears apo London could have
claimed the title “Smog City, Europe.” Three-
fourths of its smoke 15 gone now—a remark-
able changze triggered by a series of killer fogs
in the late 1940% and early 1950's (page 778)

The warst of these settled ovier London on
December 5, 1952, For four consecutive days
the otv's normal daily death rate of 300
more than tripled; in all, zome 4,000 extra
deaths that winter were blamed on the inci-
dent. More such fogs came in the winters that
followedl Each took its toll

In 1956 Parlinment passed the Clean A
Act, decreeing that factories and homes n
critical areas of the city must swilch from soft
high-sulphur coal to less smoky fuels: hard
coal, gne, electricity, or oil. Inevitably there
were economic repercussions, both to house-
holders and to industries. But, with each pass-
ing vear, London’s air grew clearer.

I visited the city last spring and Tound it a
spirit-lifting experience after passing through
<0 many smog-blanketed cities. In 51 James's
Park, deck choirs were hlled with tanming
Londoners (pages 778-9),

London has proved that the vell ol smog
can be cast off, bul its success story stands
almost alope. In sunny Spain, Madrid bas
joined the ranke of shrouded cities. In Italy,
acid from smog eats into centuries-old sculp-
ture (page 752 And each rmin here in Wash-
ington washes more acid onto our marble
bisildings and monuments

743






Smog shrouds Los Angeles:
Tokyo hehts tor breath

s 0050 on o June mormnez in Los Anpeles
l Metth, wmel 1l air hangs heavy wwith cartsm
notisxdde, hvidrocarbons, oxides of nitrogen
il L SLEC T FEFEMTRLELT . TINGELERT s G 10TH Il"'ii-'-
aidd st By noon the pad] sl e aven thicKer

This wilehes" hriew of LA llubinngs, & |-I.-'.'.-'-! i
marily by automobiles, mteracts with sunshine
o prdluce stll ot her poxsion s (T MK THE S I"ha
rietdisct of Lhis photochemical reaction 1S pop
ularhy termed smog. When an overlving laver
i S i o S 1N EF T e A KT IR irapn=
the smoe in the laos Aneeles bpsin, eves and
throats Become rribated; lor those with respi
atory diseases, the haze mav mennce Life ilself

Parandoxically, Los Aneeles has led the Sation
I Entorcing sirct standards for mddietrial anel
residentinl emicsions. But automobile exhausi

i;_|l_'- il 1 he |'”I' fively ||' i =]

Whills of oxvigen, hspensed in a streetsidd
Jatiom cireshy o tratin |---i'--"|.|II IN SMTHES
phoked Trokvyo, Pedestrians week the same 1

el mt vending moachies A hilanket of smoe
kst Tulvy sent more thap 5000 peopie o hos

pritals Ade paollafion now aflincts alinosl evels

maree Ciiv in the worlid, and many small ones




b massive struggle (o clean our ar began so recently
that victory seems far off But we
portant step—we reéaliae we must do somethmg. In the
requently guoted] words of Pogo, Walt Kellv's |

rAVE ri.I:J-i.'i'Ii FLE N

il oo
possum, "We have met the enemv, and he is us
the factory smokestacks stop pashing
noXiows smoke and grasps—iar it s easer 1o rrjI_I'|1.’Hl' and
[nctory than it 15 to depollute ten thousand automaobiles.
But here in the United States, motor vehicles contribute
neatly hall our air pollution. A hundred and nine mil
Hon exhausts spout carbon monoxide, oxtdes of nitropen,
lead, and n vanety of liv

letrnethyl lead, an padditive to most
acknowledged potsan, although experts disagree on the
long-term effects of small amount= of lead in the human
Primitive man carred aboul two milligrams ol
lend in his Bones, Todav™s city dweller carries S0 1o 100
times that amount—up to one-third of whmnt
doctors constder dangerous

Wi
lurers redouble their efforts to develop more efficient
emission-control devices pnd less harmbual Toels

s by one

rocarbons

SRS LTEES, 15 AN

!.II.|I|_I.

raAnk

g lepislators frame Jirtngent new laws, manufac

What ¢lse can be done to reduce antomaobile pollution?
Increased use of car pools and moss transit would help.
say environmentalisis. 50, perhaps, would emgimes o
mare modest horsepower Cthers Teel such talk s deteat
150, except ns a short-term measuare, and ook (o new

technologcad adsances for the answer,

Crasoline 1sn the only fue] available. In San Fran-
cisen, I orode inogn unusunl car. [ts engine burned pri-
pane, which gives off few pallutants At least thirty col-
A humber of industrial Grms aré trving Lo
develop low-pollution engines powered by steam, elec

tricity, or natural pas (page 762)

beves  Anid

Jet Planes Spew Tons of Water

Mo tyvpe of air pollution s more evident than the dark
ing jeb airhners. By 1973 this jet smoke will
WeIT enEines
But jets al=o spew less visible pollutants. And another
contrbgiion 1o envirommaental

siteaks Lrat

virtugally be pone, for airhines are modifvineg 1

change 15 strangely.
water vapor. Burn a ton of jet fuel, and vou produce 1Y,
tons ol water, the hyvdrogen in the fuel combanes with
axveen from the atmosphere
ink this has resplted in an
INCreERse 1IN clowd cover—aand g corresponading reduction
in the amount of solar energy reaching the earth
jet adreraft began to fiv in the [9310
far has been estimaled at a3 high as
one vt knows whether It wil
the effect on the world's rainfall been determinied
The much-discussed supersonic
ther important questions. Public controversy has focused
0 LW Polnte

WSome meleoraloEistas |

SINCE
| hr e riase Lhus
LU ptrcent, Ul nn

nrove harmiul, nor has
ransport radses fur-

Sronomiice: and broken windows  Hul

(Continued on page 753)
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Like o canary in a coal mine, veoe
talion rencts with greater sensthivitv o
biad air than coes man. Chsone, o o
photochemicnl  smor.
severely damapes hall the ponderosa
riares i the =an Hernardine Satwnal
Forest, 60 miles east of Lot Anceles, ac-
cofdiig to L. Paul B Miller ifar nght),

L. 5 Forest Service pathologist. Ceone

component  of

tnjured needles torm & motthed yellow,
then brown (right). The sreakened pines
fall pres to plne-bark beetles, whiosy
tunnels eirdle the inher <arface of the
bark. killing the tree

Close-up of polluted aiv: Particles
sprwed Trom tactories and automobiles,
Limes, speckie ths
phitomicroegraph of Loz Angeles smog

enloreed 0 (K
lhe average—aone billion particles s

15 ten times the con-
glear davs. Engineers
designing control devices use ‘=uch
pmpdes o understand their problem
Wordage parthcls
crtased appreciably in 15
the area afflictied by

ciibie foot ol asr

ventration  on

density hns not K

Jears. bt

moe has spread
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Pollution, Threat to Man's Unly Home

scientists point o the fuct that the strito-
sphere—aruising level of the S5T—has little
vertical interchange of air. Pollutants there
tend o remuin in suspension longer, ond
water vispor might have even greater cloud-
making capabilities

Wikat will be the total effect of the 85T on
our environment# We can’t be sure Military
supersonic aircraft have not been numeérous
tnough to mve as answers. Fhere 15 stll so
much that we don't know!

Rivers Overwhelmed by Man's Wastes

Euch morning. in Washington, | dnve to
work pcross Lhe Francls Scott Key Bridee,
hich above the Potomac River Traffic often
stops me there—Key Bridge has justly been
called “the car-<trangled spanner™—so I have
time 1o ook around.

Seemingly I'm poleed between past and
present, Upsteeam the river is tree lined and
peaceful, looking much ns it must have looked
two hundred vears ngo. But the downstream
view 15 more modern, Industry lines the
northern bank, souatting low bepeath the
Whitehurst Freeway Farther down, Wash-
ington's skvlineg is veiled in the mists of
morning traffic fumes. A jetliner sweeps down
1o lnnd at Natonal Airport

| prefer the upstream view, but even there
the Potomac's beauty s only surface deep,
The' river lost s purity many vears ago, In
December 1897 an article titled " Pollution of
the Potomac River” appearcd in THE Na-
TIONAL GEOGRAPHIC MAGAZINE, Its nuthor’s
conclusion was this: “Until state or national
legislation can be secured to regulate such
matters, the Potomee . miusl serve ns i osor
of sewer into which towns and manufacturing
estublishments empty their refuse”

Why have so many of America’s rivers be-
rome casualties as the country grew? Short-
stthteidness® Not at Arst. When only a few
sottlements dotted a river's banks, the sewnge
that poured in caused little harm The organ-
e wastes ‘were reeyveled into potrients th

a3

nourished the tiny forms of life that fed the
fish, The river purifiedd lt=ell before it reached
the next selilement.

What villaee could restst using =uch n ¢on-
ventent disposal svstem? Pour sewage in, and
it disappeared downstream

Then villages grew into towns The niver
recked a bit on hot summer dayvs, but towns-
people knew that the tainted water soon
would be disappearing o the “boundless”
sea. The answer to pollution was dilution

Most towns today remove ab least some
of the sewage belore pouring the wastes into
the rivers. Primary plants settle out about o
third of the solid matter. More-sophisticated
treatment plants add a second step, using bac-
teria to convert the remainihg organic mate-
rial into inorganic nitrates and phosohates

But even this disrupts the nver's evele The
"urified” water 1= too rich in these nutrients
Dieterezent wastes add more. and so do the fer-
tilzers that wash in from farmland

Nitrates and phosphates are food for the
witler plants such as algae. In the overnour-
ished river, too many algae grow (ppges 743-
1), Bul alzae need sanlight to livé. When the
algae laver becomes too thick for light to
penetrate, the deeper-lving algae die and sink
to the niver bottom in a thick brown soup
Uisveen s consumed by the decayving algie,
makine the water uninhabitable by fish

Thermal pollution, o, afilicls our rivers
When power plants gulp water 1o cool their
steam generators, they return it warmer than
before. A tempernture rise of just a few de-
arees caf disrupt the breeding habits of fish,
‘eook™ somie of the oxveen out of the water,
and increase wlgnl prowth

Industrial chemicals pour into nvers. Pesti-
ciddes wash in from tarm helds Petrolesm
products from manne engines and incustrial
spillagge coat the surface, inhibiting the river's
oxveen intake, Ohin's oilv Cuvnhoga River
ipages 74042 sctunlly cought hre lust vear
anid burned two railrond bridges.

(Continted on pgee 7581

Stone cancer spreads across o marble Madonna carved about 1650 beneath a but-
tress af the Cathedral of Milan, Here in Italy's industrial centet, as in many world etties,
the hurning of high-sulphur coal and oil generates sulphur oxides: Deposited on stone,
they combine with rmin water to form sulphuric acid The highly reactive Huld produces
a chemical change in the stone, eventually disintegrating o under prolonged exposare
The acid has not remained long enough on the Hghter preas to damage them severely
Such destruction thremens many of man’s noblest moenuments, from the gargoyies of

“otre Dame e Paris to the Lineoln Memarial,

frEarmE g i s D w6 8



(il fouls troubled waters

"T”: HIED WAS [HOMED, sakd noted orm-
thologist Dr. Alexander Wetmore of this
western grebe, swimming thoough an ol slick

causerd by an offshore well Bliwoul Bear Santa
Barbiara., California, i eardy 1965 " The ail so
damared his feathers that hyman help woulid
e of o aval”

Raw petroleom gishes ke o gevser (rom o
drilling platform off Lowistana {abowve), The
sl oo oo Bist March alter a fire that raged
ait of control for a month

['he ol OGN r::-|_u_|||:-||'-ir._- apaetil il
Wons to clean bepches, birds, and water. Hul
the di=asters dramalize man's iNCrensing abuse
of the st Harbor spulls and bilege cleaning al
e release milbens of gallons of oll Power
plants discharge bhot water, and cifes dump
sewnee. Such allen o agents disrupt ife evele:
tong the conbimental «helf, spavwning ground
il minsl O0Ean il|-|' SECTEFIAFY 04 §85 JIIII'rI-Ir
Walter Hickel warn=, “The [uture of our ¢n

vironment 15 ol stake in these oflshore areas.”
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Lakes can be even more vulterable than
riviers. 'Witness Lake Erne. second smuolles
nfter Ontarm) and shallowest of the five
Grrent Lakes. No body of fresh water in the
coutitry has received more attention than
Erie, a lake dving of too much nourishment

“Lake Erie 1= suffering {rom cutraphica
fion,” 1 was told by Franms= T. Vovo, Greal
akes Remonal Director of the Federal Water
Craality Admindstration. " That word comes
From the LGreek ewtrophos, meaning “well
noutrished.” A lake becomes overnourished us
part of ks normal aging process, bBul muan i
celerntes the process tromendousty by poure-
mmg in putrents and mcodustrial chemicals

When | asked il Lake Erie coulel be saved,
e :|r|1:||1|3|J '|_r_ .I'J:J'. 1i t|1' ‘-.:".'l'-|| :"";I:IIII'I'I'l:I.' Cin
affard o write it off."

But salvation comes hard. I lenmed Many
rodlustrial plants and mumcpalities arouni
the lake must change their wavs. The tribu
buries that How into the lake must be cleaned
up—including the inflammable Cuvahoga
River. Sewage plants must be upgoracor
arricultural runoff must be controbled

‘™itrates are very difficult to remove from
sewnse water,” Mr *About 50
percent of the phosphoros can be taken out
chemicallv, though, and that
down algae Once the pollution stops. Erne
chould begn to clean itsell. Its Bushing time
15 only three to live vears
takes to repliace all 15 water ™

[f three to Ave vears seems long, considar
Lake Michigan's fluzhing timé one century!
The lake’s only outlets are the slow-moving
Chicage RKiver and the Strangs of Mackinm
Thus Michigun rates special concern from
Mr, Mavo and his associates, The lake's pol-
lution load i+ lght—by Erne standards, at
but any pollution = bownd 1o be there

il

Mavo sadd

should hald

fhHat's the time i

zl'.:]"-E

for o longe, long time
Tahoe » Sewawe Woater Fit to Drnk

A oan environmentid conference 1in Wash-
meton last spring, Dwas geven o gloss of wales
o drink. I zsipped with some misgiving, for it
wis the end produoct of o sewape plom

Thore was an amused ghint in the eves of
Frank Sebastian (page 774) as he watcherd
how slowly | tilted the glass. Mr. Sebastian ¢
semior Vice President of Envirotech, a Ca
[ornia corporation thiat makeés, nmong olher

"
|

things. tertiary sewase-pdanl ecuipment.
“It"s purer than the water that comes from
vour faucets at home,” he said comfortingly

I'he water—which tasterd like any othes

=
¥
i

¥ AN T B HIE B HLE T

Sexunl trickery mayv lead to the downfall of the
cabrhape Kopes, a major farm pest Entomaologists
pl Lthe Universitv of Californin. Riverslde, have
learned that when Lhe odor of the female moth 1s
spiread] over whaole Helds, males become too con-
fused o mate. Oscillascope (above) records this
male moth's response 1o the female aroma. Fed
eral and sitate povermments are piishinge develop-
ment ol alternatives Lo
pesticides that threaten wildlife
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cracked or crushed by the mother. Eight
olthers falled to develop, and anlv one hatehlme,
ratheer than the wsual
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Lake Tahoe, Cabfornig (pages 774-5)
et tiful Lake Tahoe hoas long been known
1< one of the purest Inkes i the world, buot
hie number ol tourssts and resiclents on )
hores has skvrocketeod i the pa WO e
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Alzal problem? To me, Lake Tahoe looked  Sound stretehes along the city's western edge

ne clear as blue crvstal. Where were the almuw 20-mile<lone Lake Wazhington on the east

girthing 1hetr nutrioni Uhnt lake i important o the people. Ten
Lir. Cenrlddmann remunoded me ol construction rars ago 1t was on its way to Lake Ene
el s#en around the ke IF ol that Bl ke I'hl"".L.'1'4j treated seware gushed

Plzine sn | done very caretfulh gred af e o vorreen soum could be seen on the lake's
1 topsnl]l  wiansh L1l the loke dlurineg lowdy surface. and the unpleasant stench of

iy fTedt (down bhelween unddeerwnier roe ks Puret Sound was1n trouhle, too, for seventy
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with aleae or stt, 1S hife-sastamning abilit Four up-to-date sewinge plunts wert built, re
will be greatty reduced placing 28 old ones. It was expensive bul

When residents of Seattle, Washingion worthwhile. Dhacharge of trentedd wastes into
sl for the water—and most of them do ol Lk Washington has ended entirely. Output
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Trash Mountain Provides Ski S lopes

Landfill poses problems, too. Leaching
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recreational assel. kach dave collection of round trips in the course of s useful i

rarbage and trash s spread, tamped Hrmiy, I saw an minguing answer to the Dot
nd covered by a sixcinch laver of gravel and  problem in Stockholm, Sweden. It was a plas
clay, which controls decomposition and un tic beer battle that would eradunlly turn Lo
pleasant odors. So, laver by laver, the hill dust after it had been druned gne Qiscarded
rrows. By July 1971, it will be capped with  Sunlight’s uitraviclet rays work the tran
more clay and soil and, riging some. 120 Teet, tion. UL S, and other scientists are working on
will stand as the highest elévation in the =similar boitles that would break down in su
county. Six tobopean runs and Ave ski slope Herht and dissolve in wali
will weave dowen its <1 LConseder, now. the mine milhion cars that
Even a garbage-hlled mountmin must b urrently mre disposed of each year. Vany
ipmedl Locally it’s called “Mt Trashmore™ of them are simply abandoned on the street
What can be done Lo roduce the astronomn 150 3 dav in New York Citv alone—and
U numbier of descarced 15 and bottles? In the cost of hauling them to junkvards puis a
number of U, S citieg, the Revnolels Metals heavy financial burden on city budgets
Company is buving back aluminum cans fin Suppose a form of "bottle deposit™ wen
melbng and re-u BReturnable bottles are mdded to the car's original price. As the car
becoming more popular with conservabion passed from owner to owner, each one would
niticeal HousewiIve or each one redic Y ENE RSl —5a) et L—ANd- recall '
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“Clean enough to drink,” sayvs Frank Schas-
tian of sparkiing water that vesterdny was
seware enferning the puoneering treatment [a-
cility at South Lake Tahoe, California (below),
Hit firm, Envirotech, of Palo Alto—-one of the
burgeonmg  companies devoted 1o pallution
abatement—insialled the chemical-reclama-
thary andd sludpe-burming svstems for the planL

Voter's cholce: As carly as 1931, alarmed resi-
dents of the south side of Lake Tahoe deter-
mined (o save its pristine waters. They ap
proved plans and pasd much of the S28, 000,000
cist for a hlehly advanced sewage system

Ahout 30 percent of the Nalon's sewnge
plants ylilize primary settling alone. An adds-
Honal secondary stage, emploved by another
A0 percent, removes most pollutants and = the
poal of federal water-quulity standands for all
cities: by 1073 The Tahoe plant ndds even
more-sophisticated tertiary treatment, Cost for
the antire operation dverages less than three
conts per day lor each residence
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up that matter of asking all the right ques-
tions. Had they all been asked before long-
lasting pesticides were pul inlo use?

“The side effects of something like DDT
show up only after massive use” Dr. Du-
Bridge replied. “Similarly, the smog-creating
qualities. ol automobiles weren't apparent
untdl traffic had built up”

I asked him whut we could do to reduce
the danger of unexpected side effects

“The new Council on Environmental Qual-
ity will help,” he answered, “One of its func-
tions is technology assessment, environmental
prediction. Whepever another government
agency or an industry s working on 4 project
that might affect the environment, the coun-
cil can demand a report on its actions und on
the precautions it 1& taking If the report is

unsatisfactory, the council can insst on more

tomprehensive tesis”
But Dir. DuBridge added o cautioning note

“It will have to be a rational process. If re-
strictions on mtroducing new deas became
war rigid, they would tend o stop all research
antl development.”

Dr. DuBridee subscribes to the “no-free-
lunch” theory. “There seems to be a law of
nature that every benefit that is introduced to
improve our happiness, our welfare, or our
security has a cost factor someplace.

“Sometimes it's o dollar facter,” he went
on. *Sometimes it's an environmental factor.
And that's the real job for human mgenuity
today—to develop concepis that wall let us
measure the benefits against the risks.”

Mercury: Man's Helper and Poisoner

All 'of us—including farmers, industnalists,
and sewage-plant syperintendents—want o

clean and healthful world Then why i our

environment being polluted?
It comes down to this: Engrossed in our
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Whﬂhﬁhﬂwﬂﬁmh Lake Tahoe:
thﬂanmlreﬂmtﬂmr

(One of the most advanced systems in' the world,
this plant can doily transform 7% milhon gallony of
sewage into water pure enough to drink. Valuable
processing chemiculs—lime and activated carbon—
are reclaimed and solid wistes ure mr:inﬂnml.. ull
without damage to the environment.

Since state law requires the removal of waste

derivatives—even purified water—from the Tahoe

Busin, the plant’s product is pumped 27 miles 1o

Indinn Creek Reservoir for water sports, trout fish-
im and irrigition,
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e actrvities, we have little awareness of

sicle elfects that those activities may be hav

ing on the world outside. et me tllustrate
by following one pollutant
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Strip Mines Bavage the Land

Perhaps our tardiness in combating moer
cury poisoning can be laid to its lnck of visi-
Guity, Hul what of 20 visible a destrover of
OUr environment as sieip muinne e

This mode of extraction has brought devas-
hentocky, West Virmma,
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Sweden Teaches s Citizens Ecology

Among bBuronepan countries, one ol L
chadiers in the hghl ngainst pollution s
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When Kachel Carson's hook Selent Sprg wias pub
lished here,

that bime, too, we looked around to discover that out

he spid, “it made guite an impact, Abou

envirnnment wiks detenomibine But vou don't just make
alaw saving there shall be no pollution. To et it gndes
control, we needed pablic support.™

His evies twinkled “After all, this has bheen called a
socinhst country with a capitalist economy

caucition was the Rev, A Swedish student starts
lenrning ecology in primary grades, o he'll be exposed
1o the subject all the wav throurh high school. Th colleer
he can cross npormal ncademic lines—f{or instunce, by
can major m biology and alzo in the legal aspects of
pollution control. In 19658 adult courses were set up all
ovier Sweden, nanced by FOLEsAM, a lirge insurance
Cingperalive More than 150000 godults 100k the coures
in that first vear—in a country of etight million

Hans Palmstierni, secretary of the government's
AAVISOTY COMMILIEE ON @hviranmoni, l."-.||! IIf!II'-:l e witi
mite goml “Chur targets are the people at local govern-
meEnt levels,” e <gdd " Before a community acrees o et
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Paollution. Threat to Man's Un h Home
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experis in many countries, Here is the gist of
what I have learned:

Virtually every scientist 1 histened to—and
they numbered in the dozens—emphasized
thut mankind mustcontrol population growth
They forecast widespread famine if popula-
ton soars unchecked. Plagues, too—for in the
meglopolitan sprawl of the future there will
no longer be sparsely settled buffer zones
around cities to curb epidemics.

We have been brousght up to equate growth
with success. A town should grow, we feel,
w pach town vies to attract more business
and more inhabitants. But many ecologists
point out that each resident’s shoare of lund
and air and water is redoced by growth. At
some point, the guality of life declines

Ecologistc think of towns that wav. And
nations, And the planet itsell

What are the priorities? Most ecologists
amswered something hke this; Clean up the
most threatened areas first Work to unsnarl
the fragmented, overlapping responsihility
nn national, state, and locil levels. Focus
research on finding environmental answers—
there 15 so much vet to be learned.

He reabistic about immediate goals. Al
lenst for now, séttle for makmg a river clean
enough to serve its particular purpose Later,
it can be made clean enough to drink.

(et priactical, enforceable pollution laws
passed—standardized ones that will apply to
both sides of a river, for instance, when it
fHows hetween twio states.

Before using # new chemical, explore for
side effects. And when o new  product is
developed, plan for its ultimate digpozal
Work toward recvcling one factory’s indus-
trinl waste can beanother plant’sraw material.

And make each individual aware of the
problems—and his role in solving them,

“Massive Debt to Our Environment™

Said Russell E, Train, Chairman of the
Council on Environmental Quality:

“The astronaut’s view of the earth as a
smull, vulnerable, infinitely precious object
15 4 useful one as n point of departure for o
report on pollution. But 2o is the view from
thiz Washington office—or any city window,

“1 can't help wondering whether man has
looked carefully at that view recently. Mavhe
he's hecome blind to his surroundings and
insensitive to hiz environment in a wav he
never was when he hved closer to the lnnd.
Perhaps we're evolving too guickly, moving
too fast, traveling too hurriedly from plice

8L

Littérbugs” leavings spoil the beauty of
Washington's cherry blossoms. Here around
the Tidal Bagin, a0 cul de sac of the hegvily
e luted Potomac River, refuse lelt by some
of the 700,000 visitors io the Cherry Blos-
sy Festival last April floats bepeath the
famous fiordl display near the Washington
Monument

pilhb el i @7 samiih # o D 8 50

to place. Perhaps speed dulls the senses.

“Whatever the reason, we've lost track of
the basic truth that man and his enviranment
ure interdependent. Pollution s just one
symptom of that ¢rucial imperception.

“What's the prognosis? I'm an optimist, |
sty we can get an top of our problems, 1t's
easy to siy that we've gol o serious situation
on our hands;, of course we have Whikt hos to
he stressed is that its cure is going to take time

“We're an impatient people. We like to see
resultss But in this instance we're going to
have to be patient. We have barely begun to
measure the task that faces us, We'll see
improvements in the condition of our rivers
in two to four vedrs. Our air will be cleaner
biw then But there will be pollutants cropping
up that we don't even dream about now. And
when it comes to land use, we're way behind
mast civilized countries. We still hold 1o the
old frontier philosophy that a man can do as
he pleases with what he owns, and there’s
plenty more fand if he wears out what he has

“We're zoing to have to get rid of that cher-
tshed notion, and a few others. We've got o
replace them with hard knowledee of a son
we don't vet posséss. We have o develop
clénr-cut national policies to unify our efforts
vou can't work separately or segmentally on
the several faces of pollution,

“But no policies will work unless people
understand them pnd stand behind them. Our
citizens must be informed, urgently and accu-
ratelv. We need new attitudes: not those of
epdless abundance, of the ever-expanding
irontier, but those of a mature, responsible
snciely

“If we're to be responsible, we must accept
the fact that we owe o massive diebt to our
environment. It won't be settled in a matter of
mofnths, amd it won't be forgiven us

“We're all responsilile. We all owe, and
we're all going to have to pay. Nineteen
seventy may go down in history as the vear in
which ‘we began to settle our account with
ourenvironment, the yvear in which we made
our first down pavment on our debt to oor
wiorrlel.” THE EXND






SPECIAL MAP-AND-PAINTING SUPPLEMENT

The World
and How We Abuse It

isaue, the Nabonal (yéographic Sociely

brings to its members a large new map,
The World—and. on ity reverse side, a
graphic view of How Man Pollutes His
World. Thiz extraordinary supplement yn-
folds 17 sguare feet of up-to-date cartography
and thought-provoking art.

The reverse-side poainting, by staff artisi
William H. Bond, illustrates dramatically the
dangers described in the tssue's lead article,
“Pollution, Threat to Man's Only Home ™ It
divides planet Earth into land, sea, and skv—
wnd shows how man is polluting his environ-
ment from stratasphere to ocean depths

Ecologists: and  pollution-contral experts
worked closely with the Society in prepara-
tion of the painting Designed as a simple vis-
upl reminder of the dangers lacing us all
from tod-carelez< use of our world's natural
riches, it i2 intended for wide use by schools
and community organizations as well 45 in
the home.*

ﬂﬁ A DOUBLE SUPPLEMENT to this

Revisions Include 14 New MNations

The map it=e¢lf reveals muny changes since
Febiruary 1965, when the Society last ssued
a global wall map 1o its milhons of members
The winds of the world ripple 14 stranee new
flags. The sharp-pronged trident of mythology
has rizen from the sen to emblason the na-
tinnal banner of newlvy independent Barbacdos,
And in the African nation of Lesotho ({formir-
Iy Basutoland), citizens now pledee allemance
to i fag adorned with a conical hat (opposite),

This wiave ol nationplism has rechnstened
cities s well. Thus, in the Democratic He-
jublic of the Congn, Leapoldville has become
hinshasa, and Stanlevwille & Kisanganm. In

“In welddithon to the 1we-sided world mop and pallution
panmting, cdpdhes of The World map afone and of the
potiution parntingg alore may be ordered from Dept 61,
sational Geographic Society, Washington, D O 2004
Prices for the map-paiibting: £32 on paper, 54 on plasts
trodledly; for bt workld map or painting alone, 32 on
piagier. 53 on plastie, plus pesstage ad hanilling

r&

LZambin, Broken Hill is now officially Kitwe.
In Canada, the Lake Superior towns of

Port Arthur and Fort Willinm have vanished

—mierged into acity, Thunder Hay.

Piscovery of oil 1n 1968 under the tundra
of Alaska’s North Slope has added another
name to world maps—Prudhoe Bay, This
lonely area on the Beaufort Sea has gained
witle attention as the kev to what may be one
ol the most extensive oll reserves anvwhere.

For the first time on & Geographic world
wall map, different colors help users distin-
vuish between North and South Roren, North
and South Viet Nam, mamland Ching and
Taiwan, and West and Enst Germany.

Guided by the exploratory work of many
nations, our cartograpbers have redrawn the
map of Antarctica. At the base of the Antarc-
tic Peminsula, for example, an area once
thought to be land = now shown s part of
the newly named Edith Ronne lee Shelf, {ac-
ing the Weddell Sea

The South Magnetic Pole, wandering er-
ratically north toward Austraha at about
eight miles a vear, has moved entirely off the
Antarctic Continent. The North Magnetic
Pole likewise migrates, lving now on Bathurst
lsland in the Canadian far north.

In contrast to Antarctica—permanent in-
habitants none—such crowded areas as West-
ern Europe and the Far East stand out on a
population density inset. a fenture of partic-
ular interesi today because of the effect of
ever-growing populntions upon the world's
pollution problems Other insets show the
126 members of the United Nations, vegeta-
tion and land use throughout the world, and
the international time zones

A glossary of eguivalents at the top of the
map ralses the curtain of mystery from for-
eign geographical terms—informing the user,
for example, that bahia, buyt, telnk, and zaliv
all mean the same thing—hay—in Spamsh,
Danish, Indonesian, and Russian,

Tables listing the waorld’s largest and most
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Symbaol of a proud people, the conloal straw hat of
i Basothn tribesman decorates the new flag (below)
¢f Lesotho, in southern Afnca
lerritory of Buasutoland galned independence in 1966 L
Thirtean other new natlons—their standacds shown
here—appear on the Society’s new map. The World.
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The Fragile Beauty
All About Us

PHOTOGRAPHS BY HARRY 5. C, YEN
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Fhe flving birds wo by
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in these things there ey
a desp meaning
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Mcuth agape, a hatchling
begs for mother robin's
oftering. Last spring, when
lite began o guicken, a
pair of robins sedected the
Chimese holly outeicl
Harry's study tor their nest.
"It was qust five inches
rrodm iy window, " he =aid
1 watchied them build the
st and then the mother
labd twi-blue exus. After
thev hatched, | carefully
raised both window and
WCreen 1o phetograph the

MEeling rabies. 1ATTY
-"|".'|I'Ii.'!l'-_'|'| nature s Couor

sCNEme ragm g2reen to recl
By wsing intrated tilm.
This pentle thrush—
mamed robin because i
reminded English colonists
of, thesr hittle radbreast hack
hame — has suffered severely
in many areas from use of
DOT, The poisan is
concentrated in the earth-
worms on which the robin

s largely teeds.
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Land Diving
With the

Pentecost
[sianders

ARTICLE AND PHOTOGRAPHS BY
KAL MULLER

WATCUHED INTENTLY s Ahig climbed

the tree-and-vine tower. Reaching a poind

(0 feet above the ground, he stepped onto
a shaort platform and stood sithoueited aEpins
the sk

Around me; the people of Bunlap and sur
rounding setttements stamped themr eel in
the cirt, raising a choking cloud of dust, and
chanted a forcelul
vouneg man hegh above them

Abhia lifted his feet—hoth ankles bound by
|I_-|T|.1- or -{IVeTr WO l"'||—--||.|T—_- of the

song o encourage the

VINes
platform, and stood poised at the edee He
dendied himself for 24 moment by tewching

peid

Fhen, with his gaze fixed on the honron,
he pulled a few croton leaves Irom his et
is they dnfted to earth,
e ralsed one hand over s hepd, 8 sien that
he wished to speak. Immediately the singing
nnd stomping ceased

Ahia's spreech
had recently bought at an exorbitont price
[ he Ll it
befitted the place and circumstances. For we
wiere im o remote corner of the New Hebrides

rod s |II|L”"I|I:II e s

and released them

oncernéd o tusker plg

sirbieect seemed CUrious one

sland of Pentecost, where tusker [ Fere-
sent werlth, and I was photographing an 1m
el

atithentie  lani

pressive spectiacle: an
seldom witneszed by outsiders

~00n Ahlin finished his speech, and the peo
ple resuimed therr vigorous dancing and sing
g (page 503 The men hopped thoee short
steps back and forth, their eves constantly

gn the erect voung man overhead, As 1fin o

tramce. Abla slowly rised Dis arms over s
head and clapped hie hands three ttmes. His
tocs gripping the edpe, he clenched his fists
anel clozed hi= eves. Then, arching his back,
he slowly leaned forword

audddenly he hurtiing
pround, hesdbrst. The lanas, one end tied to
his ankles and the other to the platform,
Muttered in the breeze. lust as his head touched
dirt, the hanas snapped taut
fall Six men hurried forward to untie the
vites. Smiling proudiy, Ahia jumped to his
feet to show he was unhurt

Wil [ow el the

breaking the

MW AL Was iy Lurn

Guest Performs Withouwt Behearsal

I carefully picked my way upward through
the tower's labyrinth of branches and logs
With u certain optimizm, 1, too, had chosen o
paint 50 feet above the ground. Two islanders,
Benkat and Telkon, who had volunteered to
ssrsl e, walted Just betow my platiorm,
hanas in hand. As | stood on the inside portion
of the platform; the two men guickdy tied 4
ina to ench ankle. Completing
[he next move was mine

wooden Sigal, ol

e | asl knot,
they noddedd

L% platform, projected
six feet bevond the body of the tower (s
Slow v T walked
to the edee. swinging my ankles around both
hortroninl crosshars

wihdth wis & scanl 16 anches
Fhe Banas now hynge in
lang loops below mie

Hefore me a breathtaking panornma un-
lolded. The ocean sparkled just beyvond the
low comstal hills Nearer

banvans dominated tropecal ereen vallevs of

najestic spreading

tree ferns and coconut palms. Clustered be-
low, the wvillagers chanted a song composed
by an old man, Sa, in their nirst
white land cdiver—me

As | pazed at
adventure tale 1 had read a long time ago, as
n child In Hungary. The hero, shipwreckerd
off an aptured by
They offered him a choice: He could be roasted
ahive or he could jump off a tremendoush

the horzon, 1 recalled an

isiand, wias CATNIDILS

Liad] tower

I don't remember which he chose, but my
sttuation was not so dromitic. 1he people of
Buniap had mvited me to jump, an inyvitation

I had soueht for more than two vears, Ever

nee witnessing my brst land dive, I had
wanted to try it mysel]

[l All the lenr ]I.,||||
drained Irom me the night belore, o sieepless
might during which I berated myself for being
a reckless foal. By dawn, myv outlook became

sirmngicly. | My §eEr

far more positive. I these men and bovs could
lump, why couldn’t 17

| knew the tower well. For two weceks | hid
explored 1t from every angle, bottom to top,
and oflen in precanous positions, all for the
sake of photography. 5o, | convinced mysell,
| was prepared

The singing, whistling, and periodic shouts

frey! Eah hey"—welled up
with 1
waved war clubs and the women aotated
their hands over their heads. 1 took some cro
lon leaves from my belt and, conforming to
lonetime costom, released them

“Eah [ Foin

erliow INCTEAsInE InlEnsity TN

"Talk-talk™ Delovs o Determined Diver

Justl then Bong, the village chiel who was
tnding in the tower behind me, cut in. " Kal,
vou sent em one talk he go. Allgetta want to
hor em talk-talk belone vou” He wanted me
o make & speech, but all I wanted at tha
moment was to get the Jump over with!

I Rept the =peech e short o= traditiiom, per
mitted. My mastery of the local langmiage was
nil =ufficient for an off-the-cull discourse, <o
[ waed the locn] variety of pidgn English

“Me fellp, me glad too much belong me
stop wil em vou allgettin Me learn @m plenty

Ve

ke em vou fFella tod much, Now here me fella

someting long custom belonge vou fells

plad too ‘much vou allgettn vou let em me
ump lone land dive™

| clapped my hands three UmMes over
shouting, and whistling
resumed and welled intowcrescendo. | glanced
at the thick lianas securely wrapped around

wead., The singing

mv ankles, fervently hoping they would hold
1The excitement  was
almost exalted

atretching my arms over my head, 1 arched
ani the

| pushed =lhightly forward, and mv
loated high over the vround Then, |
was hurtling: hegdfirst the soltened
Pt (page 514

enveloping mel 1 lell

Yy back leancol torwared Al F15]
Lpcondd
Lairi ]
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Walking stick’s last stroll amuses it2 voung captor. who will shortly ronst and

#at it

i sEets

Liasle 10 ||'.|||L1' CAVIAT on burmaid Toas], =3ys f b

[slanders relish the insects—along wiath such other
s supplements o therr starchy staples: vams

lelicacies as wildonts and
tiai] Lok, ook frckels






Pocketid in primitive lle between jungle and sea filier-

the Pentecost Tskand villiee where the

| 1 I.I II_'I‘! |' [ _- :|r|'"|_'_r-| |Ili II!I -:-I |!:| |!-|

fhe 130 villaeers find it

ML RS I Tl

I held my arms tight against my chest so
that | wouldn’t break an arm when I touched
ground. My knees were shightly bent,
cr form prescribed. | had been warned not to
ng mv {all, but 1 did any-

The brown mass of earth rushed up as

I
s ."II||
I

open my eves dur
I
I o embrace me

With

AR Er SENRLaL] 1ALl

Incredible precision,  the

['he platform, supported only
|l'..'.I|l |H'-

i ._II:.:I_Ir.l i |'|I__|;|-.I_|| Iliilir_ i -||I|

My

|

hzorbing the shock of the fall
touched
coming to rest upside down

I'wenty men rushed to me The

-'!F.1:r|

:||-.|-| ||.Ir-. '.'-.' I;_l.". He= [

hnatly
1l the
ane] carried me tnumphantly off the

A MEN
hyvervone

N -r-“l.
|

pressing eyveas fronds into ms

hianeds shouted about how well
| had jumped

'Wle look 4 friend Meleun
told me. It was a perfect moment for me

| felt
averrdder

L o drrelt.” me
he exeitement had
Al ma

B
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oty unshaken
any phvsical discomfort
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wKirted girls plait mats at Bunlap

int] three assistants lived for seven months

0SE [eeopie, DUl s tide of travele:

mambmn their trachbonal culture

helped prepare me for the land dive. 1 did not
i L |

escape toially uninjured—some of Ut

'||.l_l|
s ripped off one ankle. It could have bheen
far worse: | learned the next evening that one
i my lanis had broken Then I really heean

warrying aboul what might have happened

I'he land dive was the culmination and the
mast excitng moment of my seven months
stay 1n Bunlap. I had been in the New Hebri
des off several occasions, but knew hittle of
the people of Bunlap except that thev formed
L very close group, did not care for strangers
ancd IE'—LI:'.]I._'- refused to be ;-|:I|II|I._'-‘.I-|-:'I|_'|| B S
LEIr Ceremanles

Dlespite the villagers' isolation, their chiei

crally during
EXRTHIN foppesite paagel, has had extensive con
\s a bov he worked for the
United States Army on Espintu Santo, nrges
sfanil New Hebrides and [ &
major World War I military base. He remem
bered how well our troops treated his people
then. These memaories

contacts with the villamers

tacts wilh whiles

In the SilE i

Neipedl immensely in

LY
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String of verdant beads, the Nou Heliride
1 0 miles east of Australian. France atid
Hrituin ointly. gover) Lhe ard hipelaso

Bunlap leader Chief Bong (upper right), whis
wintked it an American base on Espidritu Sanin
sland in World War 1L approved flming of the
and divies by the nuthor and telper] him

overcome the villsenrs' suspoInn Of foretene
Branch-waving damsels. i shires migele especinl

HOT Lhe ovcasion frieeit). encournes the TLETTY e E

Bunlap stands on a series of es AF[HTErLS
"hl' SEA LM Lj* Abovie) II.'I. ih i :Illrl'.|=EI1|r1|'|
of 130, i is one of the largest non-Christian
concentrilions i the R Eh'llrl-':.'- HIITE
thirty thatched huts line both sides of the
main tral, and an open ceremonial ground
ctanids al the villaee's highest point

When | first arnived there | immediately
the differences between Lhiese el

notieed
and those in other parts of Pentecost, wherr
mnd dives attract a growing number of
wurists® Inhabitants of these areas Chric
tanized for two or three generations: wear
Western-tvpe clothing But Bunlap men usuy-
ally don only a fiber belt and sheath, while
the women dress in traditional fiber ckirts

Fongng reefs along the eastern coast of the
slandl make landings virtually impossible:
hus, Bunlap was overlooked by 1 9th-cen tury
recruiters who, sometimes at gunpoint,

REH siwcbacubinr  clstogm WAS DOFErEved] By " eandlh
(1]

wopns  Toaread bl A Lo vers o dlrving gl Flecta
Johnsom, in the Junuary 1055 GeoGrarim
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Tugeme on a liana. a bullder secures

Iergs without weirg or nails Lest women
brme bad luck, they are barred foom the
constrpction site and from parts of the

ungle where materials gre stockpdled

nnd shared their food. Their staples are vams
ana taro, with varety provided by such deli-
cacies gsten-1nch |l'|'.'-|".I:I-_-:':Ilill'-l:-q'p.||.'-|:Ilji'||_'HE'_-='
of melal-green crickets, ind ot her insects page
8001). They're quite tasty, of you don't think
too much about what vou are eating. With o
Httle mmagrrnation, vou mizght believe o cncket
15 caviar an it shce of slightly burned toast

Lhur diet also included faplap, n mative
puclchng made with vams, tarm, or manioc: a
and such tropica

witde assortment of fish
fare a< purse crab, Hying fox, octopus, and
wildcat We brought a few {ood tems with
us, mecionadmg | I'I||'.1"-|'

amused the villagers that, trving to eat them,

noodies, which o
hev laughed o hard they couldn’t swallow

During rainy periods | conducted classey
Usinr
simphfied Roman alphabet; I tavght them the
17 muost common sounds 1n therr [angunge
and the letter equivalents. Within four months
they could rear] and write simple woreds, and

lor live voung bovs and bwe pdoalis

=

Jungle steeplejacks buld o skvscraper
T ERATRIA] '||;'|:| 'Ir_'||l_ HAINE & v Lres .||'||
wiles for support. Singtng o guicken thi

'-I-I'II' ||_'_":|I||| ||||_'. I _|||j I 1l I|'-ﬂ .|..|'|I

thick brandbes with 1our mibes. o] vine:
Falsing Lhie =troctore me | (s
| |||"l'|||||"||-'.'| Towwer (retth of |_r'=.|- LB rrrgi el

by vines selected] and hung by

thie TuIThers
whia will use them This minn chiredds ving
ankles. Al nghi

men uard the Tower agains! the wenkemnm

Ends 1o Knol arowanid i

ifluence of a mythical “poiEon man

khew some arithmetic and New Hebridean
History jind geographs

After <=chool] | transtston
\t first the students wanted to break i
i people ihside. Eventually they

fursiedd on our

GEN 10 see
oW LEee] ool

Usyally we listened to programs from Viln,
seat of the British-French government in the
Msew Hebrides, where broadeasts are given in
rrench, Enghish, and pidgn English, At the
e of a program, when the announcer bade
farewell to his audience, every villager, taking

i< remnarks personnlly, politely rephed, "Tala

roodbve.”
T of thewr way to

make hife pleasant for us Women brought

e Villagers went out

iresh water in bamboo tubes daily and reey
larly provided vams, taro, bananas, papavis,
nnd watermelons. Every night we met with
the men 10 discuss, over orange-leal tea. their
tracitions and practices

Far the agricultural people of Bunlap, the






In bull Hight, & vind
tet lered diver hortles tow grd
the tareet ared. o plot of
ol Lemedd carth slopune aws,
from the base of the Tawer
When the W snep tehid
lender supports beneatls
b= divine platform collapie,
letiing 1t awing downword
(o lessen recos)

Dhviers-mvie o short
spEec i, perhaps alrins a
marital problem or personal
niustice before they fall Tor
ward Those on the higher
levels muost dive ogtward, stnge
Lhe ovwer Degins (0 curve
ek ft the SO-fool mark (1«0
e i 1] CER ERW gt e ||'||'-|_ |.'|.:‘.|_I-|

couraee foils. Highest dive

fell more than B0 fect

vam provides more than subsistence. it lies at the
heart of the villager's ceremonial life. The land dive,
A-ritual to ensurce a good yam crop, plays an importal
role in this society

Lhe drigm of the land dive = lependary. Tradition
holds that once a man, Tamalié, so mistreated his
wile that she ran oway and climbed 0 banvan tree

[ = T 2 |
niter her she bl tied

He found her and climbe
inas aroond her ankles and, JUSE s Famialie reached
wil to grab her, she jumped and he followed., The
lanas saved her life, but he died The other men
determined that no woman should trick them. beean
practicing dives with lianas around thetr ankles

[he land dive serves several psvehological pu
poses: b mives the men a chance o demonstriate their
coutiee, o show off in front of women, and 1o el 2
wibhe hearing of thetr troubles. Some men, befor
jumping, discuss their marital difhicalties. And, the
pives most stand there and listen

Laughter and Song lLaghten Labors

For two weeks | watched the 83-foot Bunlap tower
rise, 4 marvelous feat of engineering More than
22000 feet of vines bound together 1000 Joes and
thick branches. Not a nall. not the smallesi ||i|_|| i
wire, nothirse that beloneged to the: white man wios
isedl in the construction (preceding pages and above)

Uhe atmosphere of cooperation wias wonderad
While some men gathered materials, others toiled o
the tower, laughinge and singing in umison, As thi
tower ook shiape. 1 felt it almost come alive. neguir-
INg-an independent exisience that was more than the
st of all the care the workers put into it When th

-\.|"|







Fuaces etehed by concern, 1

befoire & cive In this moment ol

vt e spertalors endurE 1he awilal tenddon foe

male ghere, wamen mav el stns. onlby whi

-||. II'_'I ., o owion LLEfl Ik CEELER Lo .'.II_|._I_i By I _||| fEF ITCEETY M Lihee i E ,||||_ I:l_' i r'_lli

propect was hall r|.|-|;-||-r|_-|| the people told

me that the spirit of Tamalié had come o

I I 1] . = . - -—
vy bradhition demanded, women were ¢£x-

cluded from the site durine construction and

bact were forbidden Lo eross areas where

i

urlldine materials were aocumulated. New

paths were cleared so the women would not

CEEITEE Tl Las

L tower. which -?-ll--i in i

garden area about half 2 mile from the vil T

[ |;l' |ii'|'l

VIEWwErs coillid

afte offered o fat area: wher

congregate, and o sloping

pliace for the lanchne spot—o give the divers

4 better chance

af survival if the hanas broke

Dunng construction, the workers jolked
with me as I climbed into precarious position:
LOT TSKE THCLUNES Vit hio 176 | |'.|l| = I1|'| | 'l.".l-|||l|
jump, many villasers were not convinced

Ratl, biambai [hy and by] vou think vou savwy
jumps” one axked *"Me no think swhite man
he savvy jump, bamba vou fright too much.”™

| wswdly contented myself with smiling
and sypgesting they wiit and see

Construction of the tower was a collective
eliort. The tower =l was completed in 10
davs, nnd the numerows log platforms took
another three or four davs. Each jumper bt

nis own platform and selected his hanoas. Since




Too voung lor the tower, a biz-eved
by - 5 periorm His da
oo Come, (o sme lads make

L AIRYTE R I FRST I'.':'-I-:'! |r|=|||= Kl Ti18)
i elder thelow | wear pig-tusk pendan
1o achiove the curl boar's two ugiped

bund. Yine-anchoreod, <hi
1% free-fallme pursgl proved |

men perfect the

| odidn’l trust myv own skills, |
the offér of two Bunlap friends to con
druct myv plutform and choose the lianas
Hove as voune a= 5 or O, preparnng to
dive from a lower part of the tower, bl
Lherr aswn platforms
For Bunlap voungsters, learning (o
land dive begins carly in e A larel first
Faciices by lempine headiong off the
shoulders of his [ather, who holas the

DOy 5 .|_|'-|-;|l__- LIn =sevietil od =Ll |

walchied small bove bhaud model lowers,

noor éght feet high, complete
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Jubalant diver, m the arms o

riht), greels his galiery with i
wernlist, Relatives and frends wi
WALl o
s |
fn paih frmom. a pulled muscle a mpathetic Ci
TMDrECe NEIM ATH] Massase e ey, Urir
wiserd no serious injuries, and, sdanders
aCrurred
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Old Salem
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<ip o mug of steaming coffee, and that's
all there i3 to a loveleast, as far as the
fare i= concerned,

But a lovefeast is o feast of the heéart, and
for those who pack Old Salem's Home Church
gach Christmas Eve, it i rich fare indeed

Moravians from Pennsylvania and Europe
settled in this: North Carolina  Predmaont
countty in 1753, Twelve vears later thev
began to clear land for their central town,
which they named Salem—ifrom the Hebrew
word for peace. And on every Christmis Eve
since 1771, when women and children began
to join the menfolk in the raw new villuge,
there has been a loveédenst here. Now my wife,
three sons, and I were nbout 1o attend one.

“Just follow the crowds™ This advice,
overheard as we hurry along Academy Street,
15 hirdly needed. Evervoné in lown seems
headed for the hooded front entrances of
Home Church as Iate-afternoon shadows
climb the leafless tracery of trees that arch
over =alem sguare

Yl.',H_T MUNCH a plump brown bun and

Bell Ringers und Carolers Proclaim Joy

Now we sit in the bright white sgnctunry,
our mige upon o painting above the chancel
showing the manger of Bethlehem. It is on &
translucent panel and softly back-lighted, a
traditional bit of Christmas from the 18th
century, Over it hangs another traditional
piece, i glowing Moravian star, its many long,
<lender points reaching oul to the whole
universe. As wesip the coffee and eat the bun,
the sounds of Christmas swell over us—n the
mighty rumble of the organ™s great bass plpes,
i the reverberating carcls of voung bell
ringers, in the high unwavering purity of a
voung boyv's veice. ...

“Movning Star, O cheering sight!
Eve Thow cam’st, hinw davk eurth's night!”

Echoing their small leader’s song, a phrise
gl a time, the congregation celebrates the
coming of the Christ. For me, fresh from i
reddding of the Moravians' hittersweet his-
tory, flood tides of other events rush to mind
—evenls bepinning with John Hus, Czech
patriot and preacher who was burned at the
stnke tn 14158 for demanding church reform.
His call for a cutting away of pomp and
dogma led to the founding, four decades later,
of the Moravians' Unity ol Brethren. Because
of hiz anticipation of Luther's ferment, the
Brethren know him proudly as "the Morning
Star af the Reformation.™

And as 1 visualize a pionger town’s candle-
point of civilization against primeval forest,
the song seems Lo celebrate Salem tself.

Now chandeliers dim, and into the gloom
march Dieners, or servers, bearing travs of
fluming beeswax candles, one lor each wor-
shiper. With candles Hickering fike stars
(opposite), the congregation stands and singes:

“Pyaise the Lovd, Whose saving splendor
Shines into the darkest night;

Q) what praises shall we render
For this never-ceasing light!"

The 45-minute service didn™t seem newrly
that long. “I wasn't ready for it to end.” said
my wife Virginia, echoing my mood, We drafi-
erl nutside and clustered together, a little un-
cerfain teland amid a purposeful current of
people that swirled toward hollied doorways
and crackhing hearths

“This wav to the Salem Tavern [or pump-
kin soup, roast duck, and apple dumplings.”
| smidl.

“What else is it famous for?” son Steve, 12,
wanted (o know,

“Washington slept there,” offered David, 15

“Who said ‘apple dumplings'?" asked 6-
vear-old John,

What Dlavid said about George Wiashinglon
was true; our first President slept in the Tav-
ern on two spring nighte in 1791 during a
stite visit. You can read in Salem’s officind
diaries how he was welcomed with trumpets,
French horns, and trombones, how he admired
the town's system of running water, attended
aspirited Singztunde, or congregational sing-
ing, and made enough appearances to please
farm (amilies who surged in for o glimpse of
“the most notable man in this country.”

When vou sup at the Tavern today, vou do
not go to the restored 1784 hrick bulding,
kept as it wis 1 the 18th century. Instead, you
find & table next door in the cheerful vellow-
frame annex, built in 18316 to handle overflow
suests and mow equipped with modern Kivch-
ens to serve several hundred hungry people
a day (2ee No. 33 in painting, pages 824-5)
There, by a cheery upstairs fire, we dined off
pewter, joined in some caroling, and had tr-
mip soup because the pumpkin soup wis gone.

TheSalem Brethren who greeted Washing-
ton cocked an ear heavenward in all that they
clicl, and their tight-knit commumity reflected
this total reliance upon the Almighty, The
church owned all town property, and the
100,000 acres of surrounding land purchased
from Lord Granvilie, one of Carolina’s roval
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Warld ™ Hulf-timbered Single Brothers House once sheltered sl
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DL SALEM BY mm:-n.:qf-nn_n :#l‘lh:r'.t
night beams hearth warmth and candle glow &
upon o snowy world. Almast half the buildings
of 1820, zenith age for the church-run town,
- hove survived the years. A nonprolit corporation
3 fow restores them, halting o skid of the aren toward
urban blight, Knowledgeable hostesses lead \
visitors through such gems of restoration as the Mikseh

Totikeoo Shop and the mellow beick Tavem where . W
President Ceorge Washington stayed in 179, e - _-
Artist Seddler his bordered his re-treution with objects Sl

meaninglul to Moravians —antigue muosical instruments, a
beeswax candle ribboned in Clristimas redd. oo the chenished
coffee mug and buns of the loveleasts. To keep the browning bread
from blistering, bokers slashed the “M"7 in the dough— for Moravian,
| some speculate. The nightwatchman blew the vonch shell on Tos rounds,
- E] ardd sang o different verse for each hour; “Hear, Brethren, hear! The
honir of nine his come. Keep pure ench heart, And chasten cvery home™
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W richt for unibing ciltrens tnto o bocly that
would restore Salem And that = how Cid
Salem, Inc. was born, tn 1930 Miss Allen

eCHITIE B s e

Winsion

“1 never had money 1o put into i,

[ B4 IsE  enthusiasm 1 I8 once

silem peaple sStart on a project, Vol Can

in them ™
Il has

LW avs

heen a unigue partnership, and nol

an sy oHne il It Biag workeo:

i citizens, local foundations, the govern
fents af Winston-Salem wnd Forsyvth Coum
the Mormvian Uhoreh,

and, 1 recent vears, the State of North Car

~authern Provineg

nntril ftec] mofieEy or enort i

Federal assistance has bheen cousht

Iodav's Hounshine Old Salem progran
rriakes shinky eard
davs But Board Chatrman Jim CGray remem
vers them well
"We operated Tor 18 v

arcinance that nobody beliewvy
tole] me. Lo

{

provided archi

it difficelt to recnll o

HHET a SEnin
§owokilel st
rolect the his

LG preh, Lhe City statute

tectur] contrals that bad never been authon
1zed by any stald
W ohers o [ e

mmne w1

LIl I:l,'Il! DD i' ||:|'i

i - I [}
IeFsHbave acin
OWTIET SR RS

mined to lest thi
hoiight the Rouse
Inc., could ake 1t ol his hand

Jad B2 TR

[ iy L =alem has g zomine law - =olh !|_'

hased onoa 1965 state statute calling for the

|||'|||1|'| g Easp arnel o ;_'.I:-h||. the fovw L

boasted? 4 eravity-Mlow water sv<tem, witl
wollowed-log pipes, that won Gieorge Wiash
neEton s polimitat) LTN { the Soimre. 1
| < 8 el SiEters House remiains 0 hiais
nr sing prs 1% @ el livr it e :

. | _Il T I i I | L Bl

Hotling hrew of ontonskins offend
fise | il LUk EEs YLl e to tirmd varm L

raftsmcenm il l|'||_ -1 ||| T {3 %ET S s o I's RN

| ||. TATE"E 4 .|:.'||'r'.. ; TTLULE b |-| I

Lhleen Anne = [ooe, sassalras rool, to name

I TEW |II earl Sl BT, T hibans Wert LERSTT

tor widoswed, tnk 1ol 1EVEER KE1 1] EE= Il dd

pinE {nr Ittt gird CErT Forr obbilet Il












that cleterred them, hut the frequent ringing of o bell
andd plaving of horns—hig medicone mdeed to men
whise eirs had never heen boambarcded by such sougnds!

[hough Frank Horton turned (o restorine buildines,
he never gave up restoring antigques. As 4 measure of
his talents, he created a new institution for Cld Salem,
- Joint venture with his mot
lsa an authority on antigque furnishines. The resulting
Museum of Early Southern Decorative Arts, at the lool
of Main Streel, comtaths 15 fooms furntshed by period

et vir= Iheo, Valiglerm

from 1690 to [ K
=pecinl recogmition came o Frong and 1o Cld Salem
Inc., last month, in the [ortn of the most prestigious
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listaric Preservitinon—the Loul=e duPort Crownin
shield Award for superlative achievement inrestoralion
“Sleepers. Wake!” Sov Predown Easter Bands
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iy Chureh Street and the erassy misles of God's Acr
“It takes 2.000 people st to stage Uhe service, and
almost 300 of them are members of the bands,” said
. Edwin L. Stockton. We talked i Ins ofhwe, whero
b works as Treasurer ol the Moravian Church, South.
ern Province, across upper Church Street from his care
[ully preserved earhv-1NE-Century home. ™ You onght 1o
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meE on &reet coMmers asl nm
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Fvery rrive, T housiands gather al BEasler suteise o Do
g, “T e Lord 2 psen!” amd march mto the grov
varid to the antiphonal chorales of halt & dozen bands
Flat stones show burmility: anbform siee reflects the
bemderacy of death. Burial 1= not by famalies but by
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Frederick G. Vosburgh
Retires as kEditor:
Gilbert M. Grosvenor
Succeeds Him

By MELVIN M. PAYNE, 5c¢c.L)
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Revisiting his home valley after World War
I, Ted Vosburgh worote “Drmms bo Evosmiss on
the Mohawk."” Julv 1947, Here hie rides the New

rork river with sRipper Edgar | Beverl

s,

Al the bottom of the world in 19460, Ted visits

Marble Point, near Antarctica’s strange dov val-

lgve, Hig GEDGRAPIIC travels have wtaken him

Ly L Siowith Pole ond wiathin siX degrees of the
worth Pole by ar Subjects of his artackes: have
anwed from the Adironddacks to postwar Berlin
gl Japan, tromm et sirplanes o breflies. Dhirng
world YWar 1l he served three vears overseas

with the U 5. Army Alr Forfres

Possing oul the hrst ball, Ted apens the Na
honal Geeographic =societv's 1964 softhall siean-
oy His interest on athletics was whetted when

he cnviered sports 55 4 voung reporter

Bl |

Far aheld, Mr. Visbuorgh toors Tafwan ina
pishicar in 2240 Tis timely “Formosa—Hot
Syl I.'.l. E'...'.'-' .|i.l;|-..||ll| LiEiH allel f e "1-|

tonalist Chinese ed there ftom the modnkEand




Editor Retires: Successor Named B4l

a vear and half ago, "Ted's got a thing about
planets” Resull: the memorable Weaver-
Pesek article, “Voyvare to the Planets," last
Aupust, But he was also fascinated by birds,
anil American Indinns, baseball, Mexican
archeology, Antarcticn,  bloluminescence,
gvpsies, space travel, swamps...the list
cottled o on indefinitely.

His own signed articles in the GEOGRAPHIC
—more than 20—reflect some of his interests
One of his best stortes, "Threatened Glories
of Everglades Natonal Park,” in October
1367, revealed how deeply he and his collab-
orator, Frederick Rent Truslow, felt about
wild creatures and their preservation in an
increasingly artificial world. It also set the
stnff o shining example of how to saturate an
article with valuable, accurate facts and fig-
ures and at the same time make it a sparkling
personal-experience account

With naturnlist-photographer Fred Trus-
low, his long-time friend {(page 839}, he
roamed Florda's drought-ravaged “niver of
grass, meeting many of the park’s creatures,
from cleer and eagles to rattlesnakes and alli-
gators. Their story painted out without edi-
torializing, without stridency, the threat posed
to this irreplacenble treasure by man's diver-
sion of the life-giving water that once seeped
naturally southward from Lake Okeechobee
to the sea.

“The GEOGRAPHIC s way 15 1o hold up the
torch, not to apply it,” I have heard Ted sav
ol this democratic method of furthering o
cood cause by focusing on a problem and
letting the readers decide what to do about it

Concerns over the danger to our total en-
vironment % reflected in the article that
leads this issue—and, In a sense, this one
demonstrates, perbops better than his own
sizned stories, Ted Vosburgh's most valuable
role: at the GEOGRAPHIC. For though he 15 o
fine and prolific writer, his major contribution
has been as an editor

New Dimensions in Map Muaking

The name Frederick G Vosburgh appeared
on the magarine's masthead as Assistant
Editor tn 1931, as Associate Editor under
President-Editor Melville Hell Grosvenor in
1957, and as Editor ten vears later. As Editor
from Aagust 1, 1967, to October 1, 1970, he
exercised decisive judegment as to what the
magazine should and should not publish, and
on this he had strong views

He believed that it was the fundtion and
dutv of the GEoGrRAPHIC to portray with a
broad and sweeping brush the vast changes
taking place in the world around us, for better
or {or worse,

“Our publication may be 50 vears old,” he
told a staflf writer one day, "but it is also as
voung as tomorrow.” This conviction pro-
duced a series of what we sometimes ¢all the
"revolution”™ afticles: *“The Coming Revalo-
tion in Transportation™ (September 1969),
“The Revolution in American Agriculture”
(February 19705, and last maonth’s lead story,
“Behold the Computer Revolution™

Maps, too, reflected his idens. The June
1070 issue included zs a special supplement
a traveler’s map of Iraly, the first of its kind
ever published by the Society, On a 23-by-35-
inch sheet it presents not only a map but also
paintings of important sites, a histiory of Ttaly,
cliscussions of her art, music, and literature,
list of annual festivals, and more. It was n Vos-
burgh idea from the start, and he can be as-
sured there will be traveler's maps of other
lands in future issues

Champion of Clear Prose

Were vau to nsk Ted's colleagues what it is
like to work with and for him, vou would hear
first of all that it was never wise to hand him
wurdy or camplicated copy. He has an impa-
tience with dullness, a fondness for clarity, He
once wrote m a memo to the editorinl staft
“Our fundamental obligation 5 0 make
ourselves understond.”

Next, vou would learn that a writer had
best know evervthing there was o know on
his subject. cover evervihing that needed
covering, and above all, never turn i an
arlicle that contained even a single badly
written or evasive sentence. Ted would catch
that sentence every time, no matter how many
editorial eyes it had passed before it reached
his dlesk

MNaturallv, we've had stoff members slow
to forgive their chief for blistered egos. No
onie, however, could ever accuse him of rude-
ness. “Courtesy 15 one of the Society's chief
principles,” he told an Editorinl Coundil meet-
ing, and meant not just courtesy to outsiders,
but good manners around the shop as well,

Finallv, those who worked daily with Ted
Voshurgh were impressed by his unwavering
insistence upon accuracy. He examined,
studied, probed with & mind and eve that
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By FRANK X. OGASAWARA, Ph.D.
Photographs by ELJ] MIYAZAWA, Black Star

Scientist Studies
Japan’s Fantastic
Long-tailed Fowl

OULD YOU BELTEVE vour
Vs 1T SO SRW A rOnsier witn A
i-foot tail?

Hreeders 1n southwestern Japan have
heen ratsing the remarkable long-toiled
fowl for sume three centurig

A bBeautiful bird, evoalved from th
commuon domestic chicken, the long-
tanl 1= usually black and white but some
frmies rel and Dlock or -all white. The
Japanese call it Onagadon, from "0 for
Bl "magg” meanme lone, amd “dorr
for fowl. Unlv the roosters can grow
the long tadls

[ am an avian physiolomst of Japa
nese descent, though my Japanese vo
cabulary 15 hmited. 1 became interested
in the long-til duarnne a 1967 visit 1o N|H-
eovi Undversity, where restarch on the
hird was un :.I_T wiy, With SLITH (FlL Irom
the Natlonal Creograpliic Sociely, I re
turmed (o Japan i Aprl 1970 to learn
moare aboul the ¢redture. My plans 1h-

luded the hope of bringnng back son

eeers to the United States Successiul
hotchine could mive this country Direded
ing stock for research in genetics, cel
growth, and the molting progess

| went to lapan harboring o fals

LTRSSl Mictures 1 had seen of 1hi

one-tatled fowl showed it perched on Showy cousins of common chickens, Jupan

a stone lanteéern or pine branch amid Cmiagadort grow feathers that mav exceed 3 feet, bul the)
manicured temple grounds. From this | must live nearly a dechde to achieve such magnificence
deduced that the Onaradornt had fallen Sine-voar-nld patriarch (oppostiel parades o snow-=whits
under the care of the priests of certain trann, Slately black-and-white (above) remains uhruffied
re e sec s wiinle s owner untangles tad plumes



Not so. 1 quickly learned that this
hird has become the trust of fanciers
und hobbyvists, many of whom are by no
means wfiuent. They cannot properly
display the long-tails at their homes, and
s0 they take them to those settings that
do justice to their fabulous feathers.

Long Tails Limit Movement

A ven to specialize overtakes maost
breeders They concentrate an develop-
ing color changes or greater length of
lail, or on producing fowl to meetl cer-
tain highly <pecific judging standards

With photographer Eijl Mivazawa
and interpreter Svaichi Ioh, [ traveded
sovthwest from Tokve to Kochi on Shi-
koku imap, below) to meet a man who
has. achieved remarkable changes in
color, a spécialty called experimental
breeding. Most Onagador in Japan de-
rive from the birds of Masashi Kubota

Mr. Kubota had agreed to let us see
ant photograph his outstanding collec-
tion, developed over many vearsthrough
solective breedine He raises the three
principal  long-tailed varieties—the
black-and-white Shirafuy and the two
olhers that spring from it, the red-and-
black Akarpca-onagn and the pure-
white Shiro-onaga

Mr. Kubota keeps most of his birds
at his new Onagadort Center, beside the
highway 1in a Kochi suburb called
Nankoky Visitors drop in to buy tea
and sandwiches from one of his attrac-
tive daughters For about 30 cents, they
mury proceed to the center’s showroom
10 observe the long-tailed fowl,

We met Mr. Kubota at his Onagador)
Center, and he led us through the tea-
howse (0 the showroom in the back,
which he designed especinlly for the

T
BFAFLITE WHLES

husbandry and exhibition of his valo-
able birds.

“There are no real sectels lo ralsing
the long-tatled fowl.” he told ws *One
must have good breeding stock and look
tor birds af calm disposition, and one
must keep themin good health and train
them to withstand conlinement.”

Severnl hirds faced us from il
specially built roost boxes |poge 851)
A glass door on one of the narrow boxes
et one see s occupant, his til rolled
ity Joops and suspeénded by a cord
from a hook on the rear wall

Except when being exercised or ex-
hibited, the hirds are kept constantly
in the boxes 1o protect the vards and
virds of tail feathers. If a bird gets sick
or {alls from his perch, the wil feathers
may break ofl

In adjucent breeding pens roosters
with clipped tails emioved greater free-
dom. Birds chosen for breeding are
usually those that won't adjust to the
confinement of the roost hoxes

Regal Bird Requires o Trainbearer

We nccompanied Mr. RKubota as he
took a white Shiro-onaga for a walk n
i field behind his house He carmed the
hird's 25-foot tall as a trainbearer fol-
lows a king, to protect the feathers from
snaEEing stanes:

At the center Mr. Kubota had shown
us his Onagadori eges, which strangely
produde two lemales 1o every male
Smaller than those of other chickens,
the ¢ggs are difficult to hatch 1 felt
deeply honored when our host gave me
30 to take back to the United States

The story of Onagadori begins in
Japan’ 30 wvears ago, when the hbird
wias bred from the domestic chicken

These chicks in hand are worth any
numhber of oedinary fowl, for this
carry the genetic blueprint for the

long-tatled trant—iypminstakingly nure-
trerd over the centuries by hreeders on
Japan’s i=land of Shikoke (map, ledt),
Both the male and female Onoaeador
can pass the apecinl penes on (o

thelr progeny, but only the male
prow s the long feathers
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Many questions remain. How do the  the Unagador will continue to Intrigue
special cells in the feather folbcles of even o enchant—those travelers who

COnasadort respond to the hormones take the trouble to seek out this prowdl

circulatine 10 'the chicken = Blooed 7 high-born roodler with 1bs incerechibi

What would bappen to these cells length of tatl HE END




E STOPPED (JUR LANTDLROVER

Searching oot

in the wilds of northermn Ethiona Be-

vind the chasm loomed ane of the mesa-like

O t etz That dot the Ethiopian mighlnnds. Chffs

u ros¢ a sheer 300 feet in whit looked like an
mpassibile barrier (poaee 858)

- But =omebhow, 1 knew, T would eross the

M e d I ev al porge and scale the cliffs. For in the distance

Jlust below the chiff's top. stood the monasters

of Abba Salama—ancwnt, mysterons, un

CINECios 1N ooy

I owas purstitng a lovely legaey, Through

. . - the incredibly rugpeed fastness of the high
t IO 1;1 S lands, among mountain peaples wha may
FEarL % :|'||'||r|"| Airginsl lrl,l'.'llll_'r: -'-1_'-r_";|-.|r'||.;'1'r'|-|_'|'

'l'i"'_"!lll'." SPECTELS, | wias 2earcl iNE on Foot by

L
- muleback, and Tram the gar for the shrfanes ai
1 b which Ethiopa's Orthodox Christinns haw

Decn worshipmg since the Middle Apes

Hundreds ol these., it has become known o

ARTICLE AND PHOTOGRAPHS BY e past decade or o0, he hidden in the jum
GEORG GERSTER, Ph.D. bled' heights. Most famous are the eleven
churches of Lahbala, carved from hving rock

with some Birndlund H_‘. santine-Aavored frex

coes depictinge the lves of Chrst and th
saints of the Ethioman Church

visiting them, speakine of them, | was
givien hints ol others not listed in ooy recorls
MM even governmental oped, unseen throoeh
Lhw centunes except by local Ethiopians whio
travel wild and doangerons trailss Deeply in
Perested 1o art and architectare. I detérmined
foy [adid My OWTnN 1-r".'--:'r- i 'I-l:-l.' Ol EXperis irom
mainy countries alrendy seekine to lewrn 1
thiese churches el indecd exis

Enomost metances they did. | he current s
of " discovs !'iu_'-u " LTI if !|‘||_--"|' Ty OW . IHOW
contmns well over ity names. The remark
ble thing about the list 15 that nearly even
atie ol these churches s still ||.||'::. T .

And scomelimes one of them bringe its fine-
roan unexpected reward. Tt wall il anto the

saw puzele of Elhiopdnn history, o confus

=,

ing mare ol legend amnd doduamented i

AT ||ir.l:'l|:.||.l MLONEE, On INSCrIiplonR on Al

nge-old painting, a manuscript, spaken tales
of momnke and priets long dwelhing mosolation

. b 1 En e e o it r ] i
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WO Tan | ...1|.|-. um sy bl ire .|.-.I Lt ] Gee <Eihbomiun M cure™ B Nathaniel T Eenm
homiesland = 16 centunes of CHristianity WATIONAL GESEAie, Aol 106

Eve und the serpent decorate o wall of the ancient Chireh of 51 Marv at Oorgor, o
Tegre Province, The suthor discovered such treasures ilurine hi gt for the alimos
unknown reck churchés ol Ethidpia’s remole highlands. Cot from the Iving stona, most

[ these structures still serve as plades of warshij
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to the shrine

of a saint
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eniclary lost Christian kingdom

was mine at Abba salama
When

| gamed the top of the

such a rewari
high point of my hunt haking from
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clift, |
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.

riatdd I must turn off across trackle<s countoy-

siile o reach the monasters aeE 86310
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To add to my few minutes
lammed the Land-
Rover's door while mv right hand still gripperd
the Trame
“There it 1=
rudtle, At (which means Mr) Arava Gesese
You'll make . Then,
crushed hngers, e
Reasonably enodgh, 1 though

earlwer our doover hod
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slancing it m

addded, ®1 hope
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Chain Provides the Final Link
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apre sank too low, they secured o leather thone
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other end of thi
haps—~Kkeep me from tumbiling

thave, a monk greeted me with extended
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the vicious climb. Hi
Tha
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LIKE A PROPHET OF OLD,
a monk exhorts the faithful
at .I’..nli‘bu!n, Ethiopia’s
“New Jerusalem”™ (pages
870-73). The wayfaring
preacher lives on alms as he
spreads the Gospel among
all who will listen.
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have fnws, but it gives the Ethiopian throne
a spiritunl streneth it has found useful,

Prabably aided by Byzantine merchants,
who with other Mediterranean traders did
business al Aksum, Frumentius sowed the
speeds of Christinnity in the Ethippian king-
cdeim, Since that time Ethiopia's Christians
have embroced a faith clocely akin to that of
Egvpt's Coptic Church.

Archeological evidence suggests that the
king's conversion took place around A.D. 330,
and that the roval convert wis Ezana Enrly
coins struck during this sovereign’s reign
curry the pagan svmbaols of crescent and disk;
later pieces bear the Cross |

Aksum’s rulers embraced Christinnity with
fervor, and scattered churches throughout
their realm. They butlt for the ages, decorated
with taste, and bequenthed to Ethiopia o
uniguely styvled legacy of ecclesiastical art
andd architecture.

Ancient Skills Mystify Modem Man

As was natural, they started with forms
their nrtisans already knew. One may study
these today in the ancient capital city of
Aksum, now little more than a sleepy village.
Here the papan Aksumites erected a number
af huge steles, one of which still stands.

How they quarried, moved, anmd radsed
such tremendous slabs of solid rock puzzies
even muodern engineers. The  110-foot-tall
giant of them all, now lyving in pieces on the
ground, ranked as the lareest manolith in the
ancient world

The exteriors of the skyscraper-like steles,
the uses of which are not surely known, were
cirved o resemble buildings familiar to the
artizans. They depict tall dwellings of woaord
and masonry still used in southerm Arabia,
whene the dominant Fthiopian peoples mi-
grated to Africa in the very long apo.

The hrst Christian churches were actually
executed m wood and masonry, with monu-
mental door and window frames, latticed
stone windows, recesses breaking the wall
lines, and above all, sandwich wall construc-
tion of alternate lavers of wood and stone
(puge 851) In such bulldings the ends of
round logs, locally called “monkevheads”
protrude from the exterior walls.

The builders also used wolid rock as their

Crotto's gaping mouth frames the tiny church of
Making Madhane Alam north of Lalibala. Cele-
hrints visit the church to honor a loca] saipe

ErvisErat D W s

Rock-bound reaches of northern Ethiopia may
hatbor as many as 1.500 e i vl churches, Hun-
itredé are still onknown to the outside workd. Their
remite locations stem more from g desire for
monastic solitude than from thought of delense,
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In <uch cases, | would hastuly make an
offer of a penerous cach donation to the com-

munity's  needy, Sometimes this worked
When it did not, I would seck out the highest
ranking temporal officiial known personally to
the local peanle and brinege him with me to the

torhidden church. His presence usually cianse
priestly resistance to crumble

Fortunately
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accompanied Dy
Shebesht Amidew
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the trail.
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on the day [ visited the mon
Yohannt mn Tegre, |
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Tiny passageway, which may once have served as n
water drai, lesls o the Chnreh ool Emanpel ad 1.2
il (right) Main entrance (o the massive ahrine's
courtvard s at the end of labivrinthine trenchs
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etfuck slone Bells (ppre 8780 and beat drums
We saw vwaiting us in a Aeld

When we arrived, all the monks, led by the
nbhbot, were

oty ther fmest ceremomiat tobes. carried

on nand o greet us. They b
their ancient processionnl crosses: and waited
under their bupe aumbrellas of many colors
urch, reached by an eass
| think, in north

len fully
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the most moniesti
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ern Ethiopia
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ciom-yisrted grotto church of Makina Ledatn
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an. »culptured from a smgle block of tuff, the
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Marvam on the heights overlooking Lalibala

T Visl

1. e B 'I'I'I'I.'I'!'Ii"l'FL'II ITIVETY AN el i, Il'.|'.
Roper Schneider, the Luxembourg Oriental-
1=t who was with me al
allowed (o énter, though e represented the
Ethuoplian Archeological Dnstitute

Normally a patient man but now -some-
what unnerved, Boger
ttle church tappinge the walls gnd teflhing the

nrest 1I_I|_". '|.=.'|||J_|||. |_-|-”_1:r=-|_' .,'I_!III ilestros Lhie

the Lime. was ot

witlked around the

nrecious paintings within, There then ensued
Lhis syrreadstic conversatnn
'riest; “There are no paimtings hery

Roger: “Ala! You stripped them and sold

Priest "MNaturally., Alter all, hets an arch-
bizshop"”
Crerster: "'This news of my promotion from
the laity is pleasing to me. Now will vou open
the churchy
Priest: “No. but 'll do so when vou
Learine siens of vour office.”

H sometimes 1 loundd Irmgstration b the Rieh

cirrnge

countey, and even daneer, 1 also found beau
tv, and pesce, and warm (rends. Never o |
tire of the Inndscape WiLh i1s tangied ravines
filled with inkv shadows, guping wouands torn
in the land by once-roaring rivers: the winds
plateaus checkered with green helds of young

low paitches of g, a relative of
(Continued on pape 877)

thierm. My {rlemd here has <eent them. He's  grian and ve

f r l. =
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Vsl -alck-shone Tsanciw iy B atvle of coenatruetiion TRE L o i il -||'E| II'.|I',' bils resstoration
when trmde and eoss10 mnter
Mthcentury Bine

Lis a ilivine commiamd ardd with the

Lalibala's popdlation of 9,000 triples on rebigrous holidays,
sperse The festivities. The church 15 one of 11 ro k spnctiyanes built by

Lahbalis in response—says local lepend

et o aneels




Faithful flock to sunken shrines

favorite. Debierns perform a Clirsimas
abpvel on 5L Muary's walls
s o pilgrim

Lalibala's churches, the

if the Waorld's Redvemer ance
Relirious fervor abmost cost

lus life (below) He plunged into a pond in
Miary's courtvard, lorgetting that
nol swim Bystninders savied him
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= U hiire
(reghitl may

"':l'l COroEion
mannlithic shoine dwarfs the nelghbor.

ing-Church of SL Marv, King Lalibala’s

have beent copled from the
church nt Aksum. The
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Out of darkness,
the light of faith
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“My sick uncle lives just across the ravine
[l pay vyou a chicken for the pasoline

| had 1o refuse such nffers, but the ensaing
night-long
while the horn beakers of tally, the locn] beer,

passed from mouth to mouth, robbed me of

palavering around o camplire
much-peeded cleej
Hicdden Treasure Comes to Light

b 1 Hi

I.I""- I |} I.'

[ returned
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Mine times in six
mounitamous mnur
ie's wondrous empire. I Abba Salama’s bur
i mountam, for its histoncal

VTS
B ol

Asscintinmns

' :
long, lone-

was the most valoable prize of ms
far Ethiopia’s wealth of Christian
then Endn Mikael—S1 Michae]'s

was A close runner-up bechuse of 2ronie

Iy guest

churches,

rural uniguensss.

A place name—Dabra Salim-—had been
mentioned to me repeatedly o2 the site of an
important charch, As usual, no one 1 met had
pver been there, nor could anvone locate it
more precisely thion “somewhere an the other
side of Ashl.™ a village in northeastern Tegr
(A, pave 50H5)

| Tound as [abra Salam
{ an hour's drive nnd an hour's hike north
west of Ashi | found it church, too, huddled
beneath an overhang, perched on a rocky
But it was a disappointment. [ts
eXLERIOT Wils crude
whiv recent construction (page 850D

The priest with the kevs Tniled (o show up

1t Ared Rnown

1%

(il POV .

and doubtless of repgsan-

I was about to leave when he m
rvell He opened the door of Enda Mikoel
| stenped nswle—and shouted with o9

hke a

hone 3 bny nncient alrine

Bevond the unprepossessing fagnde,
pEArl inoan ovsier
with every architectural feanture of old Aksum
L 1<, | oy s
I, LhE

sured by all who have since seen

miesi -[II'.'|.-|,I UIAT examme of s '-'I_-.||'
vyl KAOWH

R L
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Umost perfectly preserved. Grran's
sverhaneine
['. v eEn LI

sound as when hrst placed there

overlooked (L. and the

rock hid kept the elements at ba
WOl 15 as

The old chorch is used today as the inner
sanctuary of the enlarzed Enda Mikael Be-
ciause gl Ethiopian church sanctuamnes wre

hioly  seperpl (:ihra Uivoreis, chief

|I|-I|' -
pricat and keeper of the kevs, ot first allowed

IZINE glimpse mto Uhe meoie-

me oniy a tanta
vl shrine
“Basta," he kept repeating. It is the Ttallan
wortd for "enough”; he had learned come-
thing of the laneuapee during the Fascist occa
' He mellowed,

pation of the 1930% and "0

1"'1

however, when be learned that my name, like
his, honored S Gredree. Hrskly he pushed
aut the people who, al news of o loregner s
arreivitl, hnd abandoned thewrr plows and cat
iie o cCome® and e ,"'l.'||'|.1. 1 could -II1||'. Lhe
mimature basithch In peace

Built on & suare some 27 by 22 feet, 1l
Mlends with it Aksumite heritaee most of the
fentures of an architecture taken over from
Byveantine Christinnity
dome. St Michael’s 1= actually ahvbhnd, peart
v erected and partly carved out of the ambia’s
roc Ky steles 10 wos hard (o tell whers constrie-
furlls
had the carvers emuloled the forms of struoc-
Ll architecture (pige S81)

I noticed with plepsare a wall fresco thal
depicted a caparisoned elephand

arches, vaulis, and

vHon ended And carving beean, o gkl

DCeAarng




(wo salntly riders (nexi pagel. To me it sug-
pestied Frumentius ind his comrade Aedesius:
History records that, following their caplure,
||'II' :'.'llll':l'..'_ ETHEE TR II|:'|'ZI.IlII.' |V OriLes= 0l ll'!|.|-..-IZITI:. =
roval fomily and even helped the gueen rule
after the King's death

When I urged Goabra Givores to clean the
cobwebs from another fresco, he hauled out o

e crude broom. | aiyve an anguishned ory ol

“Stap!” Perhaps the plaster and pclure
might oot hive erumbles but 1 dared
not be responsible for making the lest

1 Lalibala, much has been learned in the

past few vears, thanks manly to another ol

SRR

[ -.-|:|:_u.-1-|r'- P ressive granddauneghters,

the Princess Hirgt Desta. She helped orgamze
Lhe Ethuopan Committee [or the Restoration
and Preservation af the Churches of Lalibala

Folding book (left), with 54
[T hment |l.1."-l|'|'- (RIS

pafrirch: prophots,  an

i B |
ik,

archsingel, S
soficealed by cheasainge
—Mary and the Cluld, This
prizedd whieel preture belings

Viary ot

|I|_rr_

ta the chiuarch of S

Plabira Seyvon

Timkling twilight music
Elhicpuan mohks  (lower
it} often greel the guel
mghland fusk and welcom
strangers by tossing pebhles

at hiells mude af stone slabs

Crowns of ostrich eggs
right] tlecorate copsses atop
Ethiopiar
Christinne  consider  Chen
symbolic of both the Resur

rectinn anid the YV irein hirth

TR i |1I'-'|I|'-

sinvce it was once Lhoueht
that the ostrich lelt s epps
m the sand for the sun

representing the Crestor

I hatch, Tradihon calls for
sevin egess herte onbe i
braken. Each weighed alsou
Lheee pounds hefore being
emipkicid. As wild ostriches
disappear. churches turn 1o

ariiliciat epprs

which =et to work in 1966 Lo repair the rav
ages of 200 vears of peltine summeér rams
About half the needed fmancine and much
of the effort came from the New York-based
|nternational Fund for Monuments. The work
Wwas completed st spprng, undet the direction

of Dir. Sandro .-\II:_'IL"|i1=-i. an Italian architect
ARG exhert on rl"-|1lr._:I|i|'-||
*We had 1o remove sheet aron that had

been laid down to protect the roofs,” he told
me “Then from bolh
chipped away the cement and, inch by inch,

rivits and walls we
scrotched off ail plunt—remnunts of carher,
un=uccessiul efforts at preservation

“When we were down to biare rock zeain,
wie apphed a newls

developed erosion:

Al sdlome, ol course, we

preventing liguicd
were ilso clearing silted-up ditches and partly




Commonplace

\'klrlljl. N THE CLIFFSIDE CHURCH of S5 Michae|
i Labra & I1" stmmeks an earber church—a
Jee struciure (opposile Do) that Bow
srvies as Lhe sanctuary of the larger building. The
uthor, won wie welcomed by priests in proce
gonal hnery fleft), learned that the sriginal St
Alichoel ==——probabiy built in the late didodle Age
represenls a survival of the ancient Aksumite
ivie of wood-and-stone construction, | he desigs
of alternating lavers of wood and dressed masonry

Fallen siant of vestervear.,
e of the hupe steles al
Aksum hes shattered on the
rrodnd,  krecter by pre-
Chrstian Ethiopstans more
than 1,600 years apo, prob
abilv a8 o memorial Lo i s
ereiEn. the monolith simu
lates in- granite the lavered
wiisl-and-stone grebhntecture
& the time. Another AKSum

siele 63 feel tall, sl stand

3L



facade hides a rare architectural gem
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Cleaming igloo-white, the church of Abba
Yahanni in Teore Province stands out agaitis!
ite tnn mountaln setting Newly constructed
whitiewnshee] wall Feplice o por of the buthd
i lost in o landshcde centures ago. The
church bears the raume of its founder, behieved

o have been killed at that time Legend

blames the mother of Abba Yohamot for ieine-
no him bad luck. She unexpectediy appeared
at his retrent, disrevarding his vow never L

ok again op the e of 8 WOrTHn

Majestic Abba Yohanni booasts an internor

heteht of thirty feet and ten well-preserved

cupnalns carved into the cove rool. Two can b

ehimnsed above the front arches: two olliers

||':.!:_l|.ﬂ-l;": wlien Lthe il s al

M recent ongm, patntings on cloth decorate

e pillar at Jeft, reflocting the trislitpevnal

Hyle of early Etldogpian relaonds ar

buried walls to unma=k the original contours ol
the holy ity

The newly revenled Lalibala is something of
an embarrassment to those Ethiopan cleem
Men Whio h.|_".'r_- |'.'|--I-I|_'|'| o L =3 s ,l'.ll':'l'- reh
moas significance. The excavations have shown
that there was a military side ti it as well They
have vielded remnants of (oriifcations, and ol
lemst two of the rock-hewn structures, loter used
ns churches, are believed now to have first serviord
ws roval palace and reception hall

The place s named for King Lahbala, who
may have ruled toward the end of the 12th cen
tury. Fle s something of an embrrassment oo
He was o usgrper, a dagwe miountaln wias Lo
who <efeed the reins of power from Aksum al
 time of the old kingdom's weakness

1'-.1rr[u-ru' not, bailibala wias ..'-IIII'|I."I'I| bis, '-Il'.
Ethigpian Uhurch for his Chrstian zeal and
slows life. When the Solomonic line eventually
retrievied the throne trom |
1 2700 1t could hord
tory books, It solved the dilemma

e -...'.'_”l'-.-'- .;|IIIII|

v oernse Lthe saunt from the his

% eradicating
all stens of the profane from Lalibala, the Lagwe
capital. and by terming it inlo a purely religious
nlace. A local brook was renamed in the process
It was known thereadter as the Jordan

Churches Cut From Single Blocks of Hock

Tocdav's Lahbala 15 as incredible as when the
Partuguese Chaplain Francisco Alvares visibed
it in the 15320°% and despaired of hi= report’s
being greeted with anvithing butl disbeled

The comples ol ¢hir hies A ¢ I'Iil|'l'l 5 15 carverd
nto a bank of Nk tuff on the shoukder of o
MOt
Lalibala's maree of tunnels, pallenes, shafts, aol
allevwavs

Workers [reed mnssive rectangular blocks
ol stone by trenching: stronght down nto the
niff. Artists then sculptured these blocks mto

Four of the shrines enmeshed n

are Wierally monodithis

houses of warship, shioning them adter cone
ventional churches, Yet ench 158 nsingle chunk of
eock fromt bose Lo highest gareovle, from altir
o choir loft—and eoch hos it own characts

[he solemn Church of the World's Redeem:
er, FEthioptia's largest rock-hewn monument; hias
five drched aisles, and on s rool Uhe carvers
||i-_':1.|_'l_J LI the arch motil as sheer exuberant
armaméntation (page 8731 The intimate Church

] =l

. Mory femtures husunant Howerlike ce-
signs paimted on its cellings. Emanuel's Church
Fech-
nicque, and in its zeal to copy the ancient tradi

Aksamitle than the

painstakingly emulates sandwich-wall

Hish, 15 T Akstimiles
[penges 870=-71)

Finully, the clegant Church of St George,
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rock and my salvation. .
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WATCH "ETHIOPIA: THE HIDBES Esiring’
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Assuming you want a lot of car and dont want 1o
spend a lot of money... 1971 Dodge Coronet.

You're 3 Tour—i =pgtEan IrEan And vyou v Daan cloth-ang-wny _Eal adt i =] ~eenter fald-down
WOEING TOF org & 1 [he 1T t 5. Dooge el reqal, ound s-1Tncth uphoiat FRelf [} 1 1S
Coronat Browgham lor '7T1. NOt as big as o i =l LE G L 1THH L-FEAETIO | TR YWIEE Wi

II |.| 1M -_-I 1§ LEFT !_l ] ! 1rofen ': I ] '.'-': ] i i .':"I- I 1 - i | -
[ NG & Thi I HUE | L i au Dodos Deslker's. Coroned lout
I i |'|'_- !||_' ' il 111 : Vi1 |: :_-' 1 .' Mo i1 1114 e : L IaE 1B I:I e ..II.-I:- : I.l- il j s : :.

YOU CANT AFFORD NOT TO BE DODGE MATERIA






-H._-_.._.

NATIONAL GEOGRAPHIC DEC

NATIONAL GEOGRAPHIC NO

e ——

NATIONAL GEOGRAPHIC X1
NATIONAL GEOGRAPHIC SE

15—

NATIONAL GEOGRAPHIC ALK
NATIONAL GEOGRAFPHIC JUL

NATIONAL ﬂ.mﬂﬂ RAFPHIC JUN

O T it

NATIONAL GEOGR APHIC I}
——

NATIONAL GEOGRAPHIC .__..1

NATIONAL GEOGRAPHIC M
NATIONAL GEOGRAPHIC FEB

.ﬂ.l. B Lo o ——

Z}._.-.D____.___._.._F GEOG H.._.__ 1—__ IC .______.__

Pleate enter these memberships in the

¥ =

S

E

0 '
£ BiLE
oA v I
= | .
& §
7 Ea 3
SR 4]
— I
(1 .u.. G
U §igT
Q £5a3
5 e o
L Z3iz
r =ofYs
=8 i A -
1 EE==o£f
of c9gliE,
m ...|.N._.ﬁ
2 fiid
o aEEs
-t PFIO
4 s303
m ”In.uu.m.“.q.
= SI8F
4 ELAELS
F &l

d B

RETARY

aELC

IHE

hAT

Ii.l-

G |

2™

IOMNAL GEOGRAPHIC

HINGT N

- 2138

-
-

Ml

FEIH LR RS

FTEEE A

Toded r@mifPanee eneloaed §



Been looking for that great,
ungainly pen your father had in1927¢

e EEE Lofel] BpSi - bl fedinh mawing . S EEE 5 E

Recontly a young woman
{riend of owrs went up 1o hei
folia’ attec. As she rummapod
through the ostnch-{eather
Lgas and raccoon CoOats; i |"l_|;;||:
Chisrwrserog paen 1ol ontlo the
floac

Parker Duafold, 1t sard cn the
siclie. This 15 positively Victonan,
He thoughl. Modemn pens-are
sleek and shiny, Thes bva plam
andl haopest handiul

Fler conelwsion: Here was a
find, & treasare fraom the good
el days.

And we're tnclined 1o JETEYT

Lig Ped writes again

with her. Too many good e
ol dopsd A0 dhye shai{le 105 timb
to gl back 1o fundamental
valvie s fime for viclue 1o
friwmph

So we're bringing back the
_E'.E.rll A A [ "I'l.l.r roanerd
through e Twenties and
Vhurties wanling checks, letlers,
autographe, petal novels, jurs
and mash noles

Yes, Big Red wieites again, Not
that e hasn't been modermized
Jomtwhat, He now has a soft
. And he noww refills
CORYEm ety '||'|'|r:|'| il FJIr'll:IL'_{' ({5

Iimgan |.I|.|I: s 11T} I1I'_' 4 '|I|'
wame B Red al heart-and he's
VLTS [0 |Ust 33

That's right, 55. Where glse
a0 you Tind such a |'|'|-.'|rl|'|'II FLIN
fum=gift gt that Yiclarian
|_-|r|-';."' a0 Think bz, Eave
bije Big Red-the
most subslantial
E”[ 1T BCPeTh

+ PARKER

Maker o the world's
moit wanied pens



Why are our dishwashers
stainless steel?

Why is anything
stainless steel.

~ntalnless stesl can take a ot
of guff, that's why. It won't crack
under pressure, You can't chip i
Or peel. flake or blister

stainless steel doesn t g0 snap,
crackle or pop. And it wan't rust

That's why it's so perfect for dish
washers. We make our tanks, inner

doors, wash arms and basket rails out of (L. And we

guarantee them against fallura due to corrosion for 20 years.

Sure, plastic-coated and porcelain dishwashers cost less
But wny do they cost less? Why does anything cost less

The stainless steel dishwasher



Fish used to be scared when we looked

Not long ago; the oil industry usually
looked for offshore end with dynamate

Theyexploded it underwater and n corded
the telltale echoes on a sesmograph.

When carefully done. this dud little or no
harm to aquatic hic. But fish wire sometimes
eeared and fed to queter waters. Fishermen
[rommedl.

MNow. the Esso Production Research Com-
pany 1a Jersey affiliate) hasinvented a substitute

for dynamite. We have mcknamed 11 Lhe popper
ancd vou can see one in our picture. [t doesn't
go bang like dynamate, [t simply goes pop.
The device is beautifully simple. A mix-
ture of propane and oxygen is agnited by a
stirk plug inside a rubber sleeve. The pop
inflates the sleeve ke an mstant balloomn,

This suclden expans:on 15 strong enough 1o
rive 1 seismic echo, but not so strong that it
hurts the fish.

But fishermen aren't the only people to
chees

Dvnamite is often tricky stuff to handle.




for o1l. Now they couldn’t care less.

The popper is much safer. Exploration crews  the popper available 1o the o1l industey aroursd
have less danger to contend with. the world.

What's more, a crew using & popper cian Good news for oilmen. Great news for fish,
do an underwater survey six times {aster than  Quite an invention.

a crew using dynamite, They can work night Standard Oil Cﬂw

and dav in rouch weather. Whereas a dyvnamite P

crew needs davlight and comparative calm. (NEW]GI‘&E}T} i

And our popper gives a better seismic picture s T .

in the bargain. ) T i g TR ' e o O
Esso Production Research has now made i e A

AT
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Nobody ever gave her an electric watch betore.

The Electric TIMEX. It never needs winding, $50.



Jimwas achip off the old block.
No job. No schooling. No hope.

Fim's father never really had a chano ment and various learmng materials

He came north right after World War 11, But Jiin saye he sparked to the course immedintely
he just wasn't equipped to work in the industrial  Hewas mtrieaed by the faney equipment, And ks
north, He had litthe schooline. No training. So-all  the fdea ol diagnosing siek engines

his working Life most of the jobs he could el we But more important than that, Jim startéd (o
menial and part-time. With litthe hope for anvthing:  see himseli differentls He hegan to realize that b
betler prtaled Breeomm somethang il hee bearned =samathin

B :--I--- l"-llll!_l ¢ e thok |-".|
pming his father. He spuriied echool. Missed laday. Jim is well on his way, He's @ sopho
s Il-llil'.l sfLdy I".I"'I- I!”:-EI"II': "l'll LI AR 1l A NEES NWew York Uity collese, atuddyvine |-||-I i

I FiE. 4 || kLl L MR LR UL, wWas Gy |-i' k

And the future was a e hlank bves by enginieer.
[ hiers in his junior vear, Jim started o do o | im 15 ol the only spocess story in s cours
o PRRT |-||I LT INMITrMAESELIN H ||'|||'|"'| the ylea o ik [ilr, vt LI Ve o Raye el .I'I 15 I|-|..I"|.
dropping out, And started workmmg hard to stay in, ave gone on to good paving jobs in sutomotive and
He went to all his clesses. And really started digiming  asrceall repan
the hodks Hut the real surprise: many of the youngsiers
What makes a voung man like Jim change? A have gone on to college.
anester who didn’t helieve i the future. One who Shell was delighted with the resulls, So thes
aaw the Tuture nsa lot of stuptd hitthe jobs, And never  extended Lhe course o 12 olhes high schouls. With
enouzh money &5 more to follow

Mo ane knows, Not even Jim | here nrea Lot ol young men oul there 1=t 1K

Bt one of the things Bim alwass mentlons wies  Jimu Youngsters who ean und want te be something
i new course he took at his hiegh school in New York All thev need i o chanee
Loty A [ Fesstonal autaomolive colurse mmitiale | by =hell wanpis fo :'I"|I| eyen more of Lhem
""|:r'|| i 'I: I O IR I'|1'- ith Shell |l'|l'— IFEITLE RERHS NRis=ah i o] Ll |..|.'..-|
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Your picture 1s fimished
When a little cheer goes up.

| his camera 15 not through ment. “Head-and-shoulder™ por
with you when you are the J_|l eep traits from |9 imches. Close-ups
with 1 [rom Y inches. Even sell-portrats
Shoot and pull out the film  electric e electronic sin A1l Palaroid Countdown Liang

pockel. Bul do not po sway ter fisntire ouf every kind of ex- cametas tell you when your pic
‘Beep.” wanire, Automatically ture is ready, and prices start ot
i |
| he spplouse is eloctronic, Chur Clalor tmé exposures up to [} under 380

development Bmer has told vou aeconds, Indoor black-amd-white This one 15 our Madel 350, It's
YOur prcture o8 redmd) hots without fash, This camern pnder %160 and full of tncks
Lhis & one of 1the most aio evien measares the barst of a Bash

T T R A R Countdown Cameras
misde. Just foeus and shoot. The Sriap on an optional attach from I%i]ﬂﬂ]ltl
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mar

anyone

Mew York—Mpls./St. Pa

New York—Chicago—
Sealtle—Tokyo

San Francisco—Honolulu
Tokyo—the Orient

New York—Chicago—
I-_'If:rnﬂlulu

Mpis./51. Paul—Chicago
Seattle—Chicago

Mpls./5t. Paul—-Chicago
Miami

seattle—Chicago—Miam

NORTHWEST ORIENT 7



Kodak
processing
IS as nearas your

nearest mailbox.
Getting Kodak quality process-
ing [or your color prints, color
slides or movies is really easy.

' That’s the whole point, in fact,
o KODAK Prepaid Processing Mailers, All you do
iIs drop your exposed film into the Mailer en-
velope and send it off to Kodak. We'll de-
velop it and send 1t back directly to you.
Ask your dealer for KODAK Prepaid
Processing Mailers. We think
you'll like what develops.




Presenting the last word in radio!
Zenith’s 1l band Trans-Oceanic.” About $270.

Powered fo tune in

the warld with S
International shortwave
bands. The VHF marine
wieather band. Plus
Longwave, Amateur, FIW
and standard AM,
Electronic bandspread
tuning widens dial space
for easier shortwave
sintion selection.

A tuning meter loCcalas
peak signal strength.
Manual RF gain control
to pinpoint RDF locations
and facilitate SS5B

and CW reception.
*Mods!l Royal TO00Y-1, price
optional with dealer,

NATIODOMNMAL EQUOWCHAAFRI L

Paradise Without -'

POLLUTION S

Une of the ,::rul' dangers now
threalening the very existence of
tNé numan race 15 po lutian, The
EiltllF JSSUFRS US Thard i 3 divineg
3 -'-d'.f for-all of man's problems;
inciuding pollution, Send for the L e e =

Hible L Message ol ho Ij-al nnYTﬂNA BEAGH
Send tor a FREE bookilet today

I lE btl- F-'T AREA

i I
I BiIGLE AMSWERS, Dapt. A-P L 1 N THI 1
| Box 50, Garorai Poxt Berice . \ WORLD'S MOST FAMOUS BEACH |
! Pleace saenn me, without obligation : L write for FREE color brochre |
: .I-".-'l'r:!'.:. Ll Ir.|l'." Jit I II TN ' I : FI u_ HI:'_. EII.?E ﬂﬂﬂt I.-l E' u".-r!“raEEJ-EII FIH ]1D1J :
e | :
. Ad I I | L I
l i — I i i r.:. I
I- AL, ] s | I | i q n I :
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Wen your family stands up,
Wil your s B o

KitchenAld



CHANGE OF ADDRESS?
ATTACH YOOT WATVOWAL GEDGUAPEIL LABEL HERE,
gt mew mddrii belne, clip gad muil te Bationsl
Goographin Sschely, Washisgfon, 0O 10004, [Hove
u geudinn nhout yeur megezine? Mtach lobel 19 this
Varm, ood dlkp fa jous lartes |

HEW ADORESS —

CitY SRR Y 4[|

L._----_.l_l__———----I—I--I—l-J

Falded Mirror-Lenas Optics
S50 to SO0 Pouwer
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Celestron Pacific ;0508 amdes, Termacs, Calil. 53404

MAUPINTOUR [/ 1871
THE UNHURRIED HOLIDAYS!
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Celestron 8" Telescope

: Recemi}' we purchased the
illuminated globe with stand.

It is magnificent. We enjoy
ita preat deal.” e i mmbers e
Because the unigue Geographic globe
is freed of the axis rod and rests in a
cradle, you can spin any part of the
world into view! Its transparent
THINKING CAP is a geometer, with
which you measure dislances, com-
pare sizes, determiine sun positions. A
precision mstroment of extraordinary
usefultiess and beauty.

MATIONAL GEDGRAPHIC SOCIETY
Dept. 00, Washington, [2.C 20034

PII;';I:'-: :-:.'I[.'FJ e ."-ilIJ: i-.lr'ri"!_- :i'.'u.'ll.||ii.'|'|!I
I EHLI0aE D

j 1= globe i A

12 illumsinated ghok L

167 globe® = Pl

e 6 (Huminated glote”™ 50y N

i | Walinwe stand for I |'_i||l.'. (evrdorad

with globe 510,00, separately S1TLIAN



doy --lq

“The luggage fell end over end,
and smashed on the dock below...”

“They wers loading it onto the ship and we saw
the whole thing happen. We almost fainled.”

The brutal truth sbout travel is. people don't take
care-of your sultcasa tha way they lake care ol you

a0 we bulld an Amearican Touristar that can lake

care ¢l

=]

We pack sixlean different strong méaterials Into
EVEery single case

Ve wragd [ |_' wilth B 1ough stainiess sies! framsa

Wa reinforce American Tourster with iber glass
(All over. Not |ust on the {'!_1-'"-.—'r'.'!3|.:l

And give each bag non-spring locks, The King
{Hat aon P SETIRG ODEN On Impact

"It seems incredible, bul the locks held tight.
And none of my clothes got hurt at all.”

We do evervihing we can o make sure every
American Touristar hasa lang, hard life.

“When | think what might have happened with a
lesser bag, | feel like fainting again,”

Pie=s—¥% Mrs, Allyn Gerds

American i i
g Grosse Painfe, Michigan

v

American Tourister
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