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HEN ORIA Douglas-Hamilton

W warned in our November issue that

the trumpeting of Africa’s elephants

might be silenced forever by the predation of

ivory poachers and the pressures of civiliza-
tion, concerned readers responded.

Rebekah Holman, 11, of Washington,
D.C., wrote, “The article made me very
sad, " She enclosed three dollars, requesting
that we send it to an organization that will
use the money for the elephants: “I hope vou
can help these elephants and not let them be-
come ¢xtinct before I die.”

Thousands of other Geographic members
sent contributions to the World Wildlife
Fund's special elephant collection. In Wich-
ita, Kansas, banker Robert Langenwalter
appealed to a group of friends, the Cessna
Aircraft Company, and King Radio Corpo-
ration for help in providing an airplane es-
sential to patrolling the vast elephant
habitat, The result: a 3102,000 Cessna 185
contributed 1o the National Geographic So-
ciety for the Douglas-Hamiltons' work.

During his tenure on earth, mankind has
dominated, exploited, domesticated, and
come to love the animal life surrounding
him. As boys, we grew up with the seeming
necessity to prove ourselves as hunters—
suveess often manifested in the Victorian
trophy room with its dark walls sprouting
the horns and stuffed heads of game. We
spend millions each vear for the status and
the comfort of wearing coats of animal fur.
And vet we share our homes and our lives
with dogs, cats, birds, fishes, and all man-
ner of beast.

Ironically this benevolent fascination for
animals and their products also fuels the
massive illegal international traffic in en-
dangered species that threatens them. Staff
writer Noel Grove and photographer Steve
Ravmer—at high risk—traveled the some-
times sledzry world of these animal exploiters
to provide the chocking report that leads this
issue, You'll see mounds of elephant tusksin
a Hong Kong shop being cut up for ivory
trinkets for tourists.

If the public's willingness to buy objects of
ivory continues, at least some areas of Africa
certainly will see the end of the elephant in
Rebekah's lifetime.

2teer B S pirth

EDITOR

NATIONAL
GEOGRAPHIC

Tiil WA HOMAL GrTS-RAFEIC MASATIRED §BL. THE WO 3

Corplign? I (s B mATIONAL DLDDRAREE S20IETY
NItEINGITE. L NTEREATCRIEL CorTEGar SITUEED

March 1981

Wild Cargo: the Business

of Smuggling Animals 28;

[llegal trude in wildlife endangers rare species
woridwide, Noel Grove and Steve Raymer
report & growing commitment to stem this
traffic, vet find that creatures still face far
more peril than poachers and smugglers,
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Finally Flies 317

Possengers and “getaway special” cargo will
leave earth's atmosphere for a host of research
tasks aboard NASA’s hybrid space voyagers.

The missions and the craft are described by

Rick Gore, with photographs by Jon Schneeberger
and detailed paintings by Ken Dallison.

Thoreau, a

Different Man 349

William Howarth and Farrell Grehan retrace
the journeys, both mental and physical,

of the famed American writer-naturalist,
whose ideas seem still as fresh as morning
heside Walden Pond.
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Eye-opener for much of the world, ritual drink
of millions, the aromatic beverage fills the
treasuries of exporting nations. By Ethel A
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Vast natural resources give earth's sixth largest
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David Alan Harvey portray Sumatra today.
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Will profit freeze the cry of an endangered leopard cat ina

Banghok market (left) as it did for its stuffed kin, seized af

the Honolulu airport (fabove)? Tough new international reg-

! o " 'y | AR e R R el e
FIORns dom df cCurnthine oliefal CModeE tn EnNe WO s il
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HE WHOLE OPERATION went off critcht sound, one that must haunt the
ke clocEwork. with hannan serving as l[reams of more than 20 Bombay merchants
LI MAInsSpPring, ne has subpoenaéd since earky 1979
. hannan, an agent of India’s Dhrec- | he carelul planning of the Indian law of
torate of Wildlite Preservation, wagesacon-  Dcer was evident when 1 stood 1n a Bombay
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skins. A large, well-proportioned, benign- hide. A man with a turban as black as his
looking man, carrving 4 bnefcase and tend-  neatly tnnmmed beard walked in the door

ing toward open-necked sport shirts, he and bought a lzard-skin wallet; after pock

IPPEAr: more an accountant than a detec- atine the s CEIPL, he showed the identifica-
tive. His shoes make an unstealthy sevitch  tion of a wildlife mspecto



Hunters become the prey in Kenya, where rangers hold two suspected poach
ers caught near the Somall border. Their bows and poisoned arrows could bring

down Africa’s biggest moammials

sophisticafed poachers use modern automati

weapons and, occasionally, helicopters for wholesale gathering of fwory and
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“You have zold goods that violate the
Wildhife Protection Act,”™ he todd the startied
clerk. “The
to begin proceedings. ™
From outside the shi
kannan's
spund like the creak of a slowlv opening door
in a horror movie, promising soon-to-be-

dizclosed details, probably unpleazant.

geent in charge will arrive soon
i Cami the seridcH
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in wild animals and their products 15 esca-
lating around the world, Within the past
after government has
restrict or prohibit the sale of
hunting and
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wildlife seriously depleted by
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nefarious schemes

Wildlife 1= big business

lectors will pay 310,01

habitat

 lor a hvacinth ma-
AW, Al saks Fifth Avenue in New York |
triecd on a4 pair of trendy western boots
trimmed in lizard skin. The price? "Two
hundd e .'|||.'1:-.'-|'i_'. &, the clerk said, with an
archness suggesting that most of his custom
ersdidn’t bother to ask

At Harrods department store in London 1
peered into a display case at wallets of croco-
dile hide selling for more than £250 apigce

thout S600). In Parns, Chrstian Lior's




director of fur desien, Frédéric Castet, let
me fondle a downy coat made from the helly
tur of 17 bynx and prced at $100,000. “We
make only two a vear because of restrictions

on lynx trade,” he explained. “But we cou

sell many more. "
[hese items are being sold legally. But
somewhere in the dim beginnings of then
trail through commerce. thev may have
been acouired illegally

The hvacinth macaw, for example, 1s
found principally in Brazil, which bans it:
export. Most shipments to the United States

come from Paracuay and Bolivia, whicl
have very few, Ornithologists familiar with

A fortune in tvory surrotnds carvers (n
Hong Kong as they saow off the jogged root
of o tush; soapny water iubricates the blode
Nearly a tom of ivory from some 50 ele
phants arrives daily. Only exports sand
tioned by the country of origin can Dé
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accepled, but documents can b forged

¢ried prrool o f l.'l"|-_'.':.-": DEcOmMes oDECLre a8
vory passes through numerous ports
Popularity of scrimshaw by Howaiilan
grrists (below) has increosed the kill of
Pacific walruses. Alashan traders circum-
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artisans by shipping them to Howaif with

miiruamal Eskimo scribbiings on them.







the area say that most of these macaw ship
menis were smuggled across the border from
Brazil. The hzard boaots, the crocodile wal-
lets, and a host of other wild animals or thelr
products may have the same questionable
legal history

According 1o the Iatest fipures from the
U. 5. Fish and Wildlife Service (FW S), some
427.000 live hirds and more than 1. 1 million
reptiles and amphibians were imported into
the United Statesin 1979, Raw wildlife hides
and skins totaled 11. 83 million. Of individual
items made from wild animals, 120, 6 million
were imported that same yvear

This fascination with wildlife within the
affluent nations of the world adds (o the
disappearance of animals in the less devel-
oped countries, In between stand the illegal
traders, willing to circumvent wildlite
protection laws to satisfy the demand and
their own pocketbooks.

FWS estimates that for every ten ship
ments of wild anmimals or their products that
enter the United States by proper channels,
at least one and perhaps as many as lour
shipments enter tllegally, at a large profit Lo
the smugeler. The recent trial of a Philadel-
phia animal dealer revealed that Fij Islands
lizards, purchased illegally in the Far East
for 520 & pair, were sold in Lthis country for
S350, The U. 5. Department of Justice esti-
mates the total value of such entries as-any-
where from 50 to 100 milhon dollars a vear

Wildhie smuggling = costing the U. 5
millions of dollars to control and 15 denying
incame to the treasury of anv nation thal
would otherwise recerve duty from legal im-
ports. It has spread diseases that would have

Proof is negotiable ot a Bombay pet shop
To verify the heaith of export birds, buyers
can purchase signed but blank health cer-
tificates—easily forged—Iike this one held
before a cage of Alexandrine paraheets
Cibtained by a bird dealer, the certifi-
cate awaits only the listing of the cargo—
untested dords that may carry diseases
gribery and hidden shipments compli-
cale attempis to control the fuge pet-bird
trade, some four and a half million birds
annuaily. Many more are removed from
the wild; perhaps one in ten survives the

Jourmey jrom reefop (D Wireg age

Animal sleuth P. Kannan holds a cured tiger
sftin taken from a foreggn diplomat ar a Bombay
atrport. Exorbitant prices paid for extremel
rarg animals often make them trresistible to
poachers. This skin could bring $10.000 (n un-
derground markets. To retton such peits to his
evidence room, Ranpan, an agent of India’s Dh-
rectorate of Wildlife Preservation, stuffs them in

a bag (bottom) "lest they tempt others




been detected in legal guarantine periods.
An outbreak of Newcastle disease—carried
by exotic birds and fatal to domestic poul-
try—in Cahifornia im 1971 cost 36 million
dollarsto control. U, 5. Department of Agri-
culture otficials say an outbreak of major
proportions could cost a quarter of a billion
dollars to eradicate

Anirreversible effect of illegal trade could
be Lthe extmction of animal species that are
finding fewer and fewer placesto hide. Ofan
estimated 13,200 species of mammals and
birds known in the 17th century, more than
130 are pone forever and another 240 are
consicdered endangered, together with many
reptiles, amphibians, fishes, and inverte-
Most losses and near losses can be
traced o man's activities, either from hunt-
ing or habitatl destruction

No imagimable consumption can threat-

en ammals if they have sufficient habitat
into which they can retreat,” I was told by
William Conway, director of the New York
Loologcal Society. “But at the rate the
world's rain forests are disappearing—30
ACTES every minute—excessive trade can
contribute to the downfall of some

1 he worst thing about the wildlife trade
1s that 1t provides things for people who do
not need them. No one really needs a leopard
coat. And certainly not a togcan. ™

hirates

ILDLIFE TRADE is probably as old
as currency. and tlegal wildlife trade
must date to the first conservation
laws. In the U, 5.; the Lacev Act of
1935 prohibited importation tnto this coun-
try of any wildlile acquired illegally in
another country. The U. 5. Endangered
species Conservation Act of 1969 banned
L. 5. import of any amimals on the Endan-
List. Othér gpovernments
passed laws too, but enforcement was rare

“Until recently, few of us knew one spe-
cies from another,” a U. S customs officer
told me candidly. “You just sort of glanced
al the shipping papers that came with them
and waved them on through.™

The first serious effort to control all wild-
life sales and plug the smugeling leaks took
place in Washington, ID. €., in 1973, when
B natians mel to draft the Convention on
International Trade in Endangered Species
of Wild Fauna and Flora (CITES). The

gered Species
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vied has been
called the most remarkable trade pact eve:

compiex mechanism that evo

devised. "It's like issuing passports for
animals—dead or alive—that pass from om
country toanother,” a Hong Kong customs
official told me.

CITES divided waldhife
gOries, or appendixes

Appendix threatened
with extinction and therefore banned from
any commercial trade, such as the rhinoc-
eros and seven of the sight races of tigers,

Appendix II—potentially threatened, but

into three cate-

[—daneeroushy

Metianal Greographic, March 1981
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commerce can take place if shipments are
accompanied by authonzing documents
from the countrv of export. The American
alligator is listed on Appendix I1, for exam-
ple, and can be traded, while the U. 5.
crocodile is on Appendix I and cannot.

Appendix ITT—not considered endan-
gered by the world at large, but listed by
some countries where they originate, out of
concern for their existence there, The scarlet
macaw can be shipped from Panama. but
Costa Rica bans its export because it is rare
in that country.

Anv nation that ratifies the treaty is ex-
pected to honor the three categories, “It puts
the burden of detection on the importing
countries,” said a convention delegate, “1f
an item doesn't have the proper papers,
don'tletitin."

Drafted in 1973, put into effect in 1975,
CITES underwent a slugrish start. In
March 1979 the delegates met in San José,
Costa Rica, and the embers of trade control
were fanned into flame. Two vears after San
Jusé, more than 60 nations have signed and
ratified the treaty.

Enforcement worldwide has toughened,
and smugglers and illegal traders are getting
ataste of whatit'slike to be hunted. Anorga-
nization called TRAFFIC (Trade Records
Analysis of Fauna and Flora in Commerce),
supported mostly by the World Wildlife
Fund, now monitors the movement of ani-
mal products arpund the world. The in-
formation is supplied upon request to gov-
ernment, CITES officials, and conserva-
tionists. TRAFFIC offices now operate in
London, Washington, and Nairobi; others
are planned for Frankfurt and Tokyo.

“Before TRAFFIC there was no single
rieliable source of data about the amounts of
animals and animal products being moved
around the world,” said Nicole Duplaix,
director of the Washington office and one of
the founders of the organization. "I the en-
forcement agencies around the world have
been the arm of the law to stop smuggling,

we have been the arm of documentation.”

With war declared on animal smugglers,
photographer Steve Raymer and [ made an
assessment of the battlegrounds. We visited
areas where wildlife is captured, cities
where it iscollected by animal merchants for
dispersal abroad, and the affluent countries
where it is purchased.

To those concerned about wildlife trade,
the good news is that stricter enforcement
has curbed the activities of smugglers, per-
haps cut them drastically, Some who once
operated openly were driven underground
by CITES, sometimes so deeply that we had
to go there to assure ourselves that illegal
trade existed.

The bad news: We were able to find it.

NPVERYBODY pick a tree!” Park warden

Phil Snyvder’s whispered warnming

seemed to chase a swarm of butterflies

up my back. Five of usanan antipoach-
ing patrol peered around a clump of foliage
into & clearing 1n central Kenya's Aberdare
National Park. Less than 100 vards away, a
black rhinocers: stood broadside to us,
stamping his three-toed feet angrily, swing-
ing his head quickly in one direction, then
another. Hesensed the presence of intruders
but, with his poorevesight and upwind posi-
tion, could not locate us.

1 had always thought the two horns grow-
ing out of a rhino’s nose to be blunt. This fel-
low's scimitarlike weaponry, tvpical of the
wild black rhino, looked capable of shewer-
ing a man like a barbecue spit. That unique
protection i5 also becoming the animal's
downfall. Wealthy North Yemenis will pay
56,000 for a jambiyvyva, the traditional dag-
ger, when the handle is made of rhino horn
(page 301). Many Easterners believe pow-
dered rhino horn holds medicinal powets.

Demand for it has reduced the black
rhino—once widespread throughout most
of equatorial Africa—to scattered remnant
populations totaling perhaps 13,000 to
25,000. More than 15,000 existed in Kenva

Custom competes with protection of the hawhksbill turtle. In Japan a bride’s traditional
hairpiece includes combs made of the sea creature’s colorful shell. Scientists fear the an-
nual harvest of perhaps half a million hawksbills could wipe them out. But Japan still im-
ports the shells, thanks to a reservation clause in the CITES treaty: Nations can “take
gxception” to a ban on trade and continue commerce {n that species,

Nanonal Geographic, March 1951







A poartnership for survival has
tamedd these white rhinos, under
cloge guard in Kenya's Meru Nation-
al Park. Kenva acguired the rhinos
from South Africa to dugment s
own black rhino populdation. Podach-
ers. make no distinction in ther
guest for the nose hom, falsely re-
puted to hold médicinal powers.
Kills have dramatically trimmed
the world’s wild rhino population,
spming desperute ¢ducational pro-
grams and posters (below) by con-
seryation groups infent on heading
off the animal's extinction.

alone in 1269, according to a study by zoolo-
gist A. K. K. "Kes" Hillman. Ten vears later
Kenva's total stood around 1,300 and was
still falling.

Elsewhers, the Sumatran, Javan, and
great Indian rhinos together probably num-
ber fewer than 2,000, and the white rhino,
found mostly in South Africa, survives un-
der close supervision. The trend suggests
that this nearsighted thick-skinned jugger-
naut may be the next large mammal to dis-
appear from the earth

In Kenva the American-born warden Phil
Sovder and hiz patrol were hunting the
poachers who hunt the rhunos. We found
nonée that day, and the rhino, not finding us,
lost interest and trotted away

AL

“Without these patrols there would be no
rhinos here within three weeks,” said
Snvder's assistant, Kamaw Hugangin.

Months later and thousands of miles away
1 was offered rhino horn in a pharmacy on
Macao, the tiny Portuguese colony on the
south China coast. The young clerks, grnn-
ning broadly. produced a whittled chunk of
bonelike grav, at a price of 5450 an ounce
Manv Eastern men consider rhino horn an
aphrodisiac, although there exists no evi-
dence to support the belief. It consists of a
substance called keratin, which s found on
the human body as well. Scientifically, men
with waning sexual powers could obtain the
same results by eating hair trimmings and
chewing their fingernails

Nutfonal Geaeraphic, March {981




WANDERED THROUGH allevs n
crowded Bangkok until I heard a cacoph-
onv of bird sounds behind a high wall.
Five dogs rushed the iron gate as 1
knocked, but polite attendants quieted them
and let me . In=sicde 1 found an ark of ani-
mals from the shrinking Thai rain forest
tree shrews, pythons thick as my thigh, a
tumult of birds, terrified civet cats that spat
from dark corners of their capes, slow-
moving lorises with round eves like goblins,
[ asked the owner, a well-dressed woman
in her 305, if it would be possible for someone
to buy clouded leopards and gibbons from
her for shipment to the United States, (Both
animals are banned from mternational com-
merce under the CI'TES Appéndix I rating. )

Wild Cargo: the Business of Smuggling Animals

~he looked at me carefully, then looked
away. “It would be difficult,” she said. “Itis
prohibited by law. "

“1= 1t possible?™

“Tt would be difficulr.”

E LOOKED everv inch the successful
Singapore busmessman—ilashy finger
rings. gold digital watch, clothes made
by the best Oriental taglors.

“I've made a great deal of money in the
animal trade,” he said. “But I'm getting out
of the business. It's getting too difficult, too
many regulations,”

But he knew exactly how the illegal trad-
ing was done, especially with exotic birds
from Australia, which bans their export. In

209




1‘-'-|r.-.:;1;.-|-::- hotel, he sketched maps tracing
the feather trail through the Far East

“A hshing boat 15 chartered and satled to
Bali, then to the east coast of Australia, out-
side the G3reat Barrier Reef,” he said. “From
there, tw |||-u-h-,::.':r speedboats make a dash
to shore and pick up perhaps 2,000 birds
rosedate cockatoos, sulfur-crested cockatoos,
and pa rakeets

"Tlu- smugglers return to Indonesia and
I_ny TS :1_.11'2‘.“.'.1 that's where the birds
are from. Then the birds are taken ashore
undercover 1n Singapore and sold., mostly to
European dealers. After expenses, such a
trip can clear a milthon dollars. ™

~0 much for so ftew birdsy

“Bird collectors in Europe and the United
States will pay 512,000 for a pair ol golden-
shouldered parakeets,” he said. “Brown
parakeets and Naretha bluebonnet para-
keets go for 38,000 to 510,000

“Of course, there 15 the chance that the
trip may make nothing. Each cage has a
rope tied to it with a rock at the end. If a
patrol boat chases them, the smugglers can
dump the birds overboard.’

UCH OF THE tihicil trade 1s carried
on with the help of people assigned to
protect the animals. [ asked a voung
American biologist heading for the

iungliesof Colombia to contact me i he wit-

nessed illegalities. His report weeks later
included personal sighting of ocelot skins en
route by canoe to a dealer in the nearest setl-
tlement, and Appendix 1 otter skins being
d to a government agent

L]

Bitter pill for rhino lovers: Vanity and
., i

false beliefs may wipe out the rhin -
their traditional daggers -ng}rt- TemneT
METL prize handles carved from riino hom
the value of this --.'5,"Ii-"- at a market in
Cana, North Yemen, exceeds £]25,000

In Kyoto, fapan, an apothecary offers
rRmo-horn chips amnd PLHECES {18 G aphro
disiac (upper left). No scientific evidence
gxists for that beltef, nor for the claim that
powderad rhino tablets [Teft) cure head
aches, colds, and . The tablets were
awwrilable o 1980 i Ching, but expected
ratification of the CITES treary should re-

rmove rhinog horm from Chinese shelves






In Panama Citv a top officerin the depart-
ment of natural resources admitted that il-
legal trade from neighboring nations passes
through his country, but that he is powerless
to stop it. “Some of the people doing it have
political connections,” he said

The culprits are notalways ig operators.
On Grand Cavman in the Caribbean, the
saleswoman in a gift shop encouraged me Lo
buy jewelry made from the shell of a green
sen turtle. Even though this species = grown
for market in ashore turtle farm here, all sea
turtle products are banned from United
States impaort. “It"s very small, easy to hide
in vour suitcase,” the saleswoman said, with
a nonchalance that suggested long practice
and past success

Bird-loving Belgans flock each week to
the Sunday marketin Brussels Grand Place
to ogle exotic species from the tropics. “Bel-
gians are enthusiastic bird collectors,” said
a distinguished-looking grayv-haired gentle-
man there, who added that he keepsa back-
vard aviary of some 50 birds. “"Most of these
birds are common waxhills and finches, but
it is possible to buy othets that are very rare,
nearly extinet.

“How does one do thatr”

“Tknow." he said with a smile and a wink.,
“hut I cannot tell vou,”

ERHAPS no single product 1= more syn-
onyvmous with the illegal wildlife trade
than elephant ivory. It touches all the
major aspects of the problem—poach-

ing, briberv, high profits, worldwide distri-
bution, and an animal that finds it almost
impossible ta hide.

One of the world's precious commodities
since hiblical times, ivory sold for about 310
a kilogram (2.2 lbs.) during the first half of
this century. The price shot to 3100 a kilo in
the mid-"70s before seitling back to the pres-
ent $74. With even a medium-size tusker
carrving around some 51,300 on its upper
jaw, clephants began dropping like tliex all
aver Africa, usually outside the law.

Although carved statuary, piano keys,
and trinkets may be the ultimate use, much
of today’s new 1vory is being held as a grisly
investment, according to Au Ming Chi,
chairman of the Hong Kong and Kowloon
Ivory Manufacturers' Association. Many
peaple around the world are buying raw

32

tusks and hoarding them because they be-
lieve the elephant will become extinct and
the price will soar

Most African countries have limitations
an their ivory exports, but official-looking
documents can often be bought. After they
are s0ld and resold in international markets,
their origin becomes increasingly vague, un-
til no one can sav whether a carved figurine
for sale in a Hong Kong ivory shop came

*See OraDouglas-Hamilton's “Can They Survive #
in the November 1980 NATIONAL GEOGRAPHIC

National Geographic, March [98]
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one mormng as he made the day’s patrod
assignments at park headguarters. “You
could tell they were just mowed down by
poachers with automatic weapons.™

The body count 1s not always in animals.
Two park rangers and 20 poachers—most of
them drought-poor Somalis from Kenva's
neighbor 1o the east—have been killed in
shootouts. “It's like a war,” said Joe, who
has been fired at while flving surveillance of
his park in a light plane.

The problems encountered by Joe Kioko
are universal. In 1979 two game wardens
were killed and five seripusly wounded in
Thailand, where diminishing rain forests
have long been a reservolir of birds, reptiles,
and primates for research. *We have 74
wildlife sanctuaries, but onlv 215 guards,' |
was told by Pramote Satwichian of the Wild-
life Conservation Division. “We hope to hire
and train more, but it all depends on the
national budget.”

The actual killing or capturing of the ani-
mals 15 usually the work of villagers, who
then =ell them to dealers, *You have to re-
member that many locals have alwavs made
their living by selling wildlife,” said Angel
Paucar, head of Ecuador's wildlife section
“For them, it is an economic necessity,”

His solution: “We have declared large
areas of our Amnaron Basin #s national
parks. The Indians there will undergo train-
ing and become salaned as park guards. In-
stead of killing the animals, they will be paid

Fashion sets the pace for the demise
of many animals. In Japan, where
spotted cotskins remain chic, the
ownerofa fur beutigue models a coat
made from the furof inx (left). Some
countries, including the U §., legally
export lynx skins, but conservation-
155 worry that legal outiets encournge
(Hegnl ones as well

Im most developed countres public
préessure fues forced spotted-cat furs
off shop displays and. often, off the
streets, Major showrooms (n Paris
hove agreed to stop creating Codats
made from endangered species. "We
felt it would be shameful to continue
to use them," safd Chrstign Dhor's
Fredéric Castet (righti, here design-
ing @ coat ¢f dved Persian lamb

to protect them iIf we can get money to
finance the project.”

“There 1= a reluctance on the part of
governments to spend money on wildhie,
because they do not see the immediate
economic return,” a wildlife official in India
told me. “They prefer to spend money on de-
velopment schemes that bring in bag cash.”

khenva banned all huntmg in 1974 in
hopes of rebullding the game stocks that
draw tourists and trophy hunters. The
World Bank has lent them 17 milhion doliars
for the project.

But a hunting ban does not necessarily
amount to a trade ban, Ivery, rhino horn,
and catskins have continued to leak out of
Kenva, sometimes with the help of public
officials. Kenva's harshest critics concede,
though, that corruption there is decreasing

ROPOSED NEW U.&. lemslation
would tighten the restrictions on ivory
coming into the country. A 1980 bill for
elephant protection would allow im-

ports only from those nations that can prove

they are practicing strict measures of ele-
phant management. The bill passed the

House of Representatives, where iU orig-

nated, but died in the Sénate, It is almost

certain to be reintroduced, and possibly
broadened to cover all endangered species
Strict though the measures may be for the

African tusks, the United States has another

problem to resolve with ivory produced
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within its own borders—the tusks of Alas-
kan walruses.

Most of the U. 5. ivory-carving industry
originated from scrimshaw—the etching of
pictures on the teeth of sperm whales by
early Yankee whalers. Carvers on the East
and West Coasts and the Hawailan
Islands shifted to walrus tusks, then to éle-
phant ivory when walrus kills were regu-
lated. With interstate commerce in sperm
whale teeth now banned in the U. 5. and
elephant-ivory imports reduced, traffic in
walrus vory has escalated. Although the
walrus population haz been creeping up-
ward, 30 has the number of walrus kills—to
maore than 5,000 annually.

Under the U. S. Marine Mammal Protec-
tion Act, walrus hunting in Alaska is strictly
limited. Walrus tusks may be sold only by
native peoples who have worked them into
“auythentic handicrafts.” In the seaside town
of Lahaina on the Hawaiian island of Maui,
I entered shop after shop displaying walrus
ivory etched with seafaring scenes, for sale
to tourists, Sailors instriped T-shirts hauled
in & mainsail on one tusk. A clhipper ship
satled across another piece, which sold for
£775. The names of the artists did not sound
native Alaskan,

I telephoned the artist who signed the
clipper-ship tusk. Isthe fresh ivory “worked
as an authentic native handicraft” before he
gets it from a local importerr

“Sometimes it just has the Eskimo's ini-
tials carved at one end.” he admitted. “T've
even gotten them with ball-point pen scrib-
blings on them.™

Wildlife laws are only as good as the offi-
cials who inspect shipments in and out of
countries, In the United States, customs
officers are attending seminars taught by
animal experts, and visiting zoos and muse-
ums te see and identifv exotic species. Tour-
ists as well as big-time smugglers are feeling
the new emphasis. 1 visited an “evidence
room” in Honolulu. where hundreds of
items seized from individual travelers were
piled to the ceiling. They included leopard-
skin coats, carved whales' teeth, and some
800 hawksbill and green sea turtle shells—
all illegal according to CITES and the U. 5.
Endangered Species Act. “Please, tell peo-
ple to check regulations before they buy
things abroad,” pleaded agent James Bartee
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of the 1. S. Fish and Wildlife Service. “We
don't like to take these things from them."”

Customs and FWS officers make the first
contact with wildlife shipments; the Na-
tional Marine Fisheries Service and the
Department of Agriculture may be called in
to provide positive identification of the
animals being shipped. If any question
arises, the agencies refer shipments to out-
sicle ¢xperts.

I watched customsinspectors Randy Kar-
avanich and Maryvanne Noonan at Los An-
eeles International one day as they checked
crates of monkeys imported for research.
Evervthing seemed in order—clean cages,
healthy animals, shipping documents.

“The papers zay they came from Guate-
mala,” said Randy. "But I've never seen a
Guatemala permit before, so0 1 wouldn'
know if thiz one is false. We'd better have
Rov take a look at it."”

Rov Simipson, the Fish and Wildlife in-
spector on duty, is a guiet, bookish man,
with an eve for detail. He peered at the mon-
kevs and pored over a manual explaining
trade requirements. “One man’s name, and
no other, should be on any shipment from
Guatemala,” he said. *It's missing from
these papers.”

The monkevs were confiscated, to be
cared for at a nearbv holding station while
the case was being investigated. If the final
decision went against the importers, the ani-
mals might later be given to a zoo,

Randy slapped seizure stickers on the
cages, at the same time telling the occupants
in mock seriousness, “All right, vou guysare
being seized. You have the right 1o remain
silent. Anvthing vou chatter mayv be used

agninst vou.™

DVISING MONKEY'S of thetr rights is

a laughing matter, but convicted smug-
glers are finding little humor in penal-

tiez they now receive in the United
States. The emphasis changed in August
1979 with a presidential directive calling for
more attention toillegal animal trade. A spe-
cial wildife section committed to stricter
enforcement was created within the Depart-
ment of Justice, The new section’s eight
attornevs, headed by lawver and wildlife ex-
pert Kenneth Berlin, aid U. S, attornevs in
prosecuting cases at the designated ports

National Geographic, March 1981




where wildlife shipments may enter—New
York, Miami, New Orleans, Chicagp,
Los Angeles, San Francisco, Seattle, Hono-
luly—and several other cities along the
L. 5. borders.

In addition, speécial task forces are being
set up around the nation to combine the ef-
forts of Justice, Fish and Wildlife, Customs,
National Marine Fisheries, and the Depart-
ment of Agriculture. “We're committing the
expertise of all these agencies to individual
wildlife cases, instead of having each one
conduct its own investigations, " Berlin told
me in Los Angeles,

It's working. A case investigated and
prosecuted by the task force in that city
resulted in a $10,000 fine for the company
importing the wildlife, an 18-month jail
sentence for the principal defendant, and
shorter terms for two associates.

The most celebrated wildlife case so far
took place in Philadelphia in 1879, where
animal dealer Henry Molt was convicted for
illegally importing reptiles into the United
States from Fiji and Papua New Guinea. He
was sentenced to 14 months in prison and
prohibited from importing any reptiles fora
three-vear probation period. Molt is appeal-
ing the verdict.

There 1s action en the international front
as well, “The battle sgainst illegal wildhfe
trade has encouraged countries to set up the
institutions for conservation they didn't
have before," said Dr. Gerard Bertrand,
who has traveled worldwide for FWS, ex-
porting American conservation techniques.
*And there's no question about what started
it all —CITES."

This "most remarkable trade pact™ has its
weaknesses, admits Peter Sand, the high-
energy Bavarian lawyer who heads the
CITES Secretariat. “The treaty allows
member nations to ‘take exception’ to some
trade restrictions,” he told me at CITES
headquarters in Gland, Switzerland.

“France, Italy, West Germany, Japan,
and Switzerland all take exception to the
ban on saltwater crocodiles, for example,
because they process the skins into leather
goods. And since they make most of the
world's handbags, shoes, belts, and other
crocodile-ekin products, their exceptions
undermine the CITES attempt to protect
the species.”

Wild Cargo: the Business of Smuggling Animals

Regulation alone probably cannot stop
wildlife trade.

“You can't cut off trade completely when
demand exists for the product,” a French
tanner of crocodile hides told me angrily,
“You only drive it underground. The only
answer to saving endangered species 15 o
farm them."

ANAGING WILDLIFE to meet the
demand for their products 1s inevita-
ble, 1 heard from conservationists,
animal dealers, tanners, bureau-

crais, and illegal traders.

Management may include as large an
operation as the great South African game
reserves, where elephants, lions, and other
trophv animals are carefully protected and
regularly culled to prevent overcrowding,
Such a controlled harvest can reap national
income from hunting fees and tourism. In
Papua New Guinea, crocodile ranching has
become & national goal.

“The idea is to encourage villagers to cap-
ture the small wild crocs that suffer high
martality anvway and raise them to selling
size," said Melvin Bolton, the United Na-
tions’ project manager, The U.N. has pro-
vided funds and technical assistance for the
project. “It's not easy. These are people with
traditions of hunting, not day-to-day ranch-
ing responsibilities. ™

Villagers at Mamber, a collection of stilt-
legged huts along the broad Sepik River in
the northwest, are accepting the new life.
Amid clouds of mosquitoes 1 walked with
them to four croc pens enclosed by vertical
log walls, Several sets of periscopic eves
peered from muddy pools.

It takes two vears for a captured yearling
croc fed on netted fish to attein a belly width
of 15 inches, proper selling size. Mamber
hoped to sell the first crop of 14 for about
%150 apiece within a vear,

“Eventually we'll sell 20 a vear,” said vil-
lager Moses Gawi. “We'll use the money for
improvements to the village, such as a pump
to bring-a better water supply.”

Two large ranching operations, both
owned by Papuans and managed by Austra-
lians, are under way at Lae and Port Mores-
by. Both fatten their charges on offal from
their own chicken-processing plants, which
operate simultaneously, Croc-skin sales for
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Grold-lined shipmentof ball pythons from
Ghano (below) caught the attention of
Los Angeles customs mspectors, who
found 24-karat bars (bottom) sewn into
the bag that held them. Ina previows ship-
ment, g stmilar bar was found in the belly
of a reptile. The importer wascharged with
fatlure to declare the gold on his customs
form and with ¢ruelty to animals in the
ruanner of shipping.
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theze large-scale operations could number in
the thousands annually,

An exception to the CITES ban on
saltwater croc sitles has been granted Papua
Wew Goinen. The project is seen as a possi-
ble pilot. If crocs can be ranched, why not
leopards, tigers, or cheetahs?

The problem iz one of identification. Who
can tell whether a saltwater crocodile skin
wis rajsed or poached? Conservationists ar-
gue that farming an endangered species cre-
ates g market for it and encourages poaching
of the animals still running wild. Dealers
claim the demand will alwayvs be there and
might as well be accommodated legallv. 1he
world's first green sea turtle farm brought
the arpument to the courts

CITES lists the green sea turtle as Appen-
dix I but allows trade if it is born and raised
in captivity. Cayman Turtle Farm on Grand
Cayman in the Caribbean meetz those re-
quirements, said it manager, William
Johnzon, as we walked past concrete tanks
filled flipper to flipper with tortles. Fed
high-protein pellets, they reach growth of
about 80 pounds within three years before
being butchered.

The farm markets the shells as jewelry
and wall hangings, the o1l for cosmetics,
meat for steaks, fatty calipee for soup, and
flipper skin for leather goods.

In the farm's early davs, Mr, Johnson
admitted, eges were gathered in Suriname,
from beaches said to be doomed to erpsion
Now, he says, the entire stock comes from
the breeding females

Oval submarines with shells four fest
across, they glide through the clear water of
the large breeding pool with & smooth flip-
per motion that resembles flving. The larg
est weighs about 600 pounds. A sand beach
lines one side of the pool, so the femaleés can

Wildlife tycoon, "Mr. Dang” of Banghok
annually sells nearly a million dollars
worth of pets from Asia. I'his rare albino
mvthon could bring $20,000 in Germdmy,
Japan, or the United States, Alsmajor ool
lets. A portable telephone speeds sales, he
says, and jets reduce animod deaths
When we sent them by ship, we would lose
mayvhe half,” he told the author.

MNational Geographic, March 1981







Tangle of hungry crocs rushes toward a
Reeper tossing chopped fish tnto @ pén at

Lake Murray, Papua New Crutned. Villag

grs are ranching crocodiles (o reduce deple

rlon of wild stock. Top-guality skins sell
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lumber ashore to lay their eges, which are
gathered and artificially incubated.,

In 1978 the U. 5. Departments of the Inte-
rior and Commerce banned import of all sea
turtle products into the United States re-
gardless of origin. The agencies argued that
sale of the products ereated a market that en-
couraged the poaching of turtles in the wild.
They added that success of the Cayman
farm might encourage the establishment of
similar companies;, whose start-up oper-
ations might also require collection of eggs
from the wild.

The farm filed suit against the U, S, agen-
cies to stop the embargo on their products,
arguing that theiroperation met the require-
ments of the CITES treaty. As to depletion
of wild turtles, thev point out that hatching
thousands of eggs annually adds to the sea
turtle population.

The U. 8. argument was upheld; the farm
iz appealing the decision.

DEQUATE SPACE exists for both peo-
ple and wildlife, in the opinion of most
biologists, with the establishment of
properly enforced game preserves.
But no preserve is safe as long as there exists
a demand for the creatures and their
products, thus encouraging illicit traffic.

As human population pressures continue,
many nondefenders of wildlife argue, “Who
deserves the space more, people or ani-
mals?" Nalni D. Jayval, an Indian govern-
ment conservationist, does not consider it a
matter of choice. He sees wild animals as an
important measuring stick for the stute of
the waorld. “The earth has developed a suc-
cessful ecosystem, and the presence of all
cregtures init is a sign that it is still healthy,™
he told me in New Delhi. “When we destroy
any part of it, we destroy a bit of ourselves.”

In hiz country, forexample, the handbags
miade from glittering skins of the monitor liz-
ard and the hooded cobra are popular tourist
bargains. Why save these reptiles, one a
throwback o the age of dinozaurs; both the
stuff of nightmares? Because, Mr. Javal

said, they ecat rodents, scourge of India's
struggle to feed itself. Twenty percent of the
annual food production is eaten by rats and
mice, none of which are eaten by handbags.

VER MONTHS of searching for illegal
trade, I found the prey progressively
mare elusive. Traders and dealers told
me they were going out of business or

shifting their emphasis to legitimate ani-
mals, Time after ime | traveled to locations
where, I had been told, the trade was par-
ticularly heavy and blatant. Time after time
it was gone, or forced deep into hiding when
1l arnved,

At hest, the funnel of illegal wildlife he-
came a sieve, in which the holes are slowly
being plugged. A drip can empty a vessel,
but the slower flow at least buv: time for
carth's endangered animals,

Can they be saved before time nuns out?
Or will thev be =acrificed to doomsday
choices such as whether people or animals
deserve to live on the earth?

After | had heard the “people or animals™
question posed a third time on as many con-
tinents, I decided to submit the idea to cold
logic, I imagined a cosmic jury considering
the evidence.

On the one hand, the case 15 argued for the
animals, whose ancestors precéded man's
on earth, and who for the most part main-
tained a svstem of checks and balances on
their numbers.

OUn the other hand, the case of man is
brought forth. A relatively helpless creature
save for a marvelous brain, this compara-
tivelv recent addition brought the ability to
articulate an appreciation of the world and
developed the potential to ease pain and
hardship for all its inhabitants. But man
il=o brought killing for fun and for decora-
tion—killing that began to upsel nature's
delicate balance.

The evidence 15 in. Who more deserves
the shrinking space on earth, animals or
people? As a member of the latter species, |
am worried about the verdict. ]

A taste for the exotic cost an Asian bear itz life; one paw serves as an advertisement
for bear-paw: soup in a Macao restaurant specializing in wildlife dishes. The de-
mand for such luxury items creates a worldwide market that smugeling helps to fill
Can stricter enforcement save the animals before they run out of places to hide?

314







. .I.—\_._I_ i e,
'..1 rr; :||| r-._
. i 1]
——— |I || *--—-'-_-—-.i
e ey




When the
Space Shuttle

Finally Flies

By RICK GORE
Photographs by JON SCHNEEBERGER

i LT .

Pammtings by KEN DALLISON

HESECONDSPACE AGE isabout
to begin. Space shuttie thzht one will
depart Cape Canaveral for low earth
orbit as early as March 14, Its trip
will be short—two anrd a third davs.
Astronauts john Young and Bob Cnppen
will take their flagship Columbia around the
world 36 times to test its wings. Thena steep
descent down onto the Mojave Desert. But
at least three dozen space flights will follow,
for tours of a2 week or more. Columbra will be
joined by Clhallenger, Discovery, and A tlan-
tixs, Bv the late 1980s this fleet of orbiters
could be making about 50 flights a vea:
What is the space shuttle? Most people
know that it sometimes rides pigevback on
a Boeing 747, Many have heard about its
main engines bursting into flame on the test
stand, some of its protective tiles falling off,
and the other expensive problems that have
delaved Columbia’s maiden flight for more
than two vears. Yet ask someone how the
shuttle is going to get to space, or better still
what our nine-billion-dollar super machine
will do up there, and the answer will likely
be a stammer or a shrug. 1The space shuttle
has come of age with an identity crisis.

Basically, the shuttle is a spacefaring
cargo ship that can be used over and over
again. ot only will it take satellites, mih-
laryv hardware, and peaple to space, but it
will also bring them back. It will replace all
other Amertcan sateliite launching vehicles
If. once in orbit, a satellite fails, the shuttle
can retrigve it for servicing. The shuttle will
ferry telescopes, earth-scanning cameras,
laboratones, and eventually construction
equipment into orbit. It will move industny
intospace. Apolle’s moon-landing program,
Skylab, and the missions to the planets were
the age of space exploration. The shuttle
begins the age of space explaitation

At times the shuttle also seems to be the
beginning of the people’s space program.
“TI'm convinced that by 1900 people will be
roing on the shuttle routinelv—as on an air-
plane,” says Robert Freitag, an advanced
programs planner at the National Aeronau-
ticsand Space Administration.

For the hirst ime women and minorites
will be in the astronaut corps. My daughter
could well grow up to help build a solar-
power space structure as big as Manhattan
Island that would convert solar energy to

Spaceborne at last? After a nwo-year delay, the space shuttle is poiséd for launch this spring
from Cape Canaveral. The reusable shurtle offers multiple options for the unigue environment of
space; astronomy, communications, Momedicine, defense, even manufacturing, The
payload vehicle, the earth orbiterthat looks like an aircraft mated to rockets and fuel tank {left),
can ferry satellites and instruments to orbit and return to service them
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eplid-rocket hoosters. Solhid rockets, which
aluminum powder,
have long been used by the military. They
have tremendous get-up-and-go. Une 1 saw
i Utah looked as if it were
i< tat] as 1t s=ent a blhind

burn & highly explosivi

heine test-fired in
spitting the sun out
ing holocaust across the desert

No man has ridden solid rockets before,
lareely because they are hard to o
Once ignited, they are on tor good. No se

ond thoughts L
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Incredible machine S
pdyloads 25 satedifes H_,,.-"‘

IGGYBACK on its external fuel tank snd teiescopes e
and two solid- rocket boosters, an orbiter My
will shed them in flight prior to achieving

pribit. Then the vehicle's cargo bay doors

will swing open and space tashs will begin.

By the end of this decade, four orbiters could

be rmtaking a totul of about 50 Aights a year Payiosd bay doors of
graphite epoxy withstand

I'.I!|'I'I|[h:_'|"ﬂ1_!|'-i"! from munin
70" to phas 135°F

Gulping fus! and owndiner
from the externaf fank, gach
of the orhater 1 three mam
rrigiiEl generatss 313 000
pounds of Bhrwst at sea
level, and 470,000 pound:
i the nedr vacowm of
space. Jmaller engines

fice to cnadrt the craft ists
ordi. Tiny thrustess

jockey the vefiicle fo various
orbtal affifudes

Ihe wing's forward
e0ge i layered with
carton o withstand
the et of reentry
Silicz~fiber tiles
eover pther Righ-
temperatire areas

Muare then twa midlion poonds
of eluminem pewder in the two
solid-rocket boosters will
provide 5.8million pounds of Huust
snent after @ bve-minute durn,

the boostery will tesarate and o
parachuted fo earth for reuse,

1
Reentering tha earth’s
atmosphere; the orbier will
wse elevons on the aft
edges of 3 wings for pach
and roll control. My
ripdder will spiit open to
funetion as 2 speed Drare

o .
¥
=




Af erollar can carry a

Radiator panels METOTLE crew oF teven —
dissipate heal from twao pilats and a3 many = =
elgctronms systems as e missaas and

gnd from the crew cabm payload speciadisty

Tipped by a lightming rod,
toe exfernal Lank contadom
140,000 gallom of ligu:d
puygE i it farward bay
and J80.000 galfons of
figusd hydrogen &ft

A canmster contains the
three giant parachotes
thaet will refurn the
salid-rockel boosier fa
earth affer peftrsoning

An igniter, shown in silver,
showots 2 20~foat tangue of
flame info the forward splid-
propelfant segment. W ithin
bwo-tenths of 2 second,
Jﬁf&'nn has tpread throughout
the 149 -foot-long rocket.

o . T Salid-rocket boatters,
S largest ever fiown, have
o cking of half-inch sheel
-
Wand(ike antenne
eandued plasma-ware
experiments
Booms deploy S

magnetometers for
mexurements of
earth's magmetc Held

/

Frying laboratory for diverse
experimenty, spacelah can fake up an
arbiter & entire cargo bay for a seven-
day missian. Built by the Evropean Space
Agency |E5A), spacefab offers 2
pressurized module, forward, wihiere

Cylindrecal instrument A lelescope measurm seigntist-astronauts can monitor the
gugEs JETIE FaYs ultramadet radialion experiments that are performed by a
from cosmic Tourcer. mobtiey of exposed mstruments. aft

Pass:bilitles abound in astronomy, earth
soence, and the manufacture of super-
pire-crystals and umigue alloys




IOENTIFICATION COATING

Different for each tile, 8n dentification E.lﬂ.cl'-gf.i:_::-d costing of boroalicale
number tells batch and location. The glass covars the oufer partion of a tie
number can be fod info & camputer to and does most of the cooling job
produce an identical b shedding about 9% percent of the freal
encontered, The tie's inferor
zirsorbs the remidning 5 percent,
preventing it frem reaching the

orbder’s pluminuim skin

COMPOSITION
Minety percent air, 10
percent wbica fiders & few foals
thick. 4 tie feely something
itka prastzc foam. The silvca

fibers are dedrved fram

Argh—gualdy sand
FLNCTTONS - Gz
trr gl £ Tiad Meat, 2
r:lj:._, rllt-l:?:r.l‘.u:: ;;Jﬂl:fﬁrmm H'" - silicon-rubber glue, senilar fo
shape of the arbiter Duri .'I__,..- ! commaod Bathiub caufling, bondi & tle
fovch thay il indargs' ta it pad, not shown, that s in
srverT acocustic wibratnod turn bonded bo the prbifer’s skin
many times greater than 4 The felt alsocks the stresses of
ll'ﬁl.il'r-i'll.'l'lfl'-il.l.'.‘l wirframe beoding that could dimage

the rigid. brittle bilez

Those incredible,
troublesome tiles

IKE AN UNFINISHED jigsaw puzzle,
heat-dissipating tiles ling the
underside of "Columbia™ (right). Without
them, the orbiter would bum up on
reentering the eurth's atmosphere.
Approximately 34,000 tiles cover abput 70
percent of the orbiter's surfoce
Ar a Lockheed Missiles and Space
Company fociltty in Sunmyvale,
California (left), a rechmcian exhibits
surgeonlike concentration as he masks a
tile before @ ceramic coating ts-applied.
The coating enables the tHles to
withastand temperatures up to 2300°F
Computer-controlled machines cut the
tiles: no two are exactly alike. Installation
ani testing difficulties made them one of
the major elements in the shuttle
progrom’s deday.
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Tile troubleshooting class convenes
underwater for astronaut Richard H
Truly fabove) at NASA's Johnson
Space Center in Houston. Problem
Fill the void left by a lost tile
Danger: In space the loss of tiles

sh [n:i-i"?1£ critical areas, such s
hvdraulic lines, could threaten the
ur'“hr t=elf

PEIFEY SETH

Experiencing reduced gravity, Truly
uses a king-size caulking gun
fill a tile space with glue that
contans an ablating substance, The
patch would fiake off groduclly during
recritry, this 5-'1.“..!41'1'5 the orbiter,
Zones of equal temperature, shown
as o thermogram (right), dictate
the tvpe of protective material needed.

National Geographic, March 19481
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BOTTOM VIEW

TOP VIEW

TEMPERATURE RANGE

2500" F and above
B 2000 to 2500°
B 300" to 2000
B 5007 to BO0"

[ ]o" to s00°

SIDE VIEW

Relatively cool cargo bay doors are
coverad with fireproof felt. Tiles take
over the middle range up to 2300°F,
Heated in a kiln beyond this temperature,
a cube releases interior heat so slowly
that it can be held at the corners (top).
Reinforced carbon protects the nose and
wing edges where temperatures higher
than 2500°F are expected.

When the Space Shurtle Finally Fiies

(Comtinued from page 321) No throttle
back. That has been fine for launching war-
heads, but not for the subtleties of manned
space flight.

Cn the shuttle the sahid rockets are there
just for the muscle. Two are bolted onto the
external tank, and for two minutes they pro-
vide 5.3 million pounds of thrust, That is
about what it would take to get 25 fully load-
ed 7475 airborne. Once the solid fuel is ex-
hausted, explosives fire the rockets away, to
be recovered by a ship off Florida for reuse.

Finding the Orbital Flyway

>0 that 15 the svstem. One orbiter, one ex-
ternal tank, and two solid-rocket boosters,
all taking off at the same moment. Two min-
utes after launch the solid rockets drop off.
A few moments before reaching orbit, the
orbiter eheds the external tank. Then it fires
up two secondary engines, called the orbital
mancuvering system (OMS), which put it in
revolution around the earth.

Duringits orbital flight and later descent,
these OM> engines and 44 smaller thrusters
placed strategically along the spacecraft en-
able the orbiter to turn over or to straighten
up, to change orbitz or to rendezvous and
dock. They also make the precise adjust-
ments needed to take the orbiter out of orbit,
to bank and swerve it safely through the in-
tense heat of reentry.

In April of 1978, when I first saw the or-
biter Columbvia taking shape, there was still
hope that it would flv the next vear. In its
huge hangar at the Rockwell Corporation
Facility in Palmdale, California, the Colum-
bia looked much like any large aircraft un-
der construction. Its green-coated shell sat
amid scaffolding, with men by the score
crawling around the sides and in and out of
cavifies in the fuselage. Men welding. Men
wiring and inspecting. Men scratching and
often shaking their heads:

All these wires would later be hidden, but
at this stage the Columbia was like a body
with its skin off and its nerve ends showing.
This pervous system is one of the hallmarks
of the orbiter.

Nothing as big as the Columbia has ever
been put into orbit, and nothing with wings
has ever flown anywhere near the 17,500
miles an hour the orbiter must encounter. [t
15, nevertheless, the orbiter's brains as much




18 1ts brawn that make it the most amhtious
:1'- g machine ever but
From mine minutes before lift-off unti
just before touchdown, the shuttie thight wil
[during critical

be almost totally automated
phases of flight the
perform some 3 ’%.:"' | aperations a second.
These computers are tén tmes
those controlling the "'|. i Spad
£1X LITTeS ”Z‘.' CIIOTY

The shuttle’s computer svstem is called
‘quad-redundant. 7 Astronaut Deke slavion
|_'"-.|_.4|.L.-]I.r:| “There are four computers, with
a fifth as a backup. The four main comput-
ers all process the same information. All
hay etoagree It one disagrees with the other
three, it tarned off. 1fone of the remaining
three changes its mind, the 1'|‘..Li|-!'1'1'_-' Wins
igain. I the la backup
computeris turned on. [t decides. It can't be

WTOng

irhiter's computers will

[aster than
eoraft, with

st Iwo can't agree, the

This rn_-|-.|.r|l“|:_',r'|l._'|. climinates the need fo
the scores of mission controllers who Kept
tab on all the Apaollo spacecraft svstims and
made crucial lh-: isions for the astronauts

“"With the shuitle we are talking
four ground controllers manning a flighi
versus hundreds on a full-blown Apollo mis-
sion, " saic flight controller Pete Frank
in Houston

1 of ground control, shuttle astro-
nauts will relv on three television
displavs in the cockpit (pages 320-21). 1Two
TV scroens PEOVICHE flata on trajectory and

about

Johnson Space Cente
[1 qlr II
largely

\hi_‘l.l..-lﬂ- LTy /H

puicdance control. The third handles the or-
biter's electrical, environmental, hydraulic,
ano many other systems

If something goes w !nm:
a hydrogen tank
pressure of the lguid ‘.I_'-IZ'."I'.:L'
quentiv drops—astronauts will hear a warn-
ing tone in their headsets and see a master
arm light flash on. A control-panel light
indicating hvdrogen pressure also turns an
T he astronauts can then use a computer Kev-
board to call up details of the problem.

“It's a convenmience, says astronaut
Vance Brand. “This vehicle is so complicat-
ed. Lherg's |.|.'|.:' too much dala
continuously, This ~_'-.—||.-:'.1 frees us in orbit
for work on our most immediate tasks, ™

Office”

Ay a8 heater In
malfunetions and the

n fuel subse-

L0 Imontor

With an Awesome View

Except for the three TV acreens and some
1.400 =switches #nd circuit breakers. the
orbiter cockpit looks much hke that of
any transport plane, Directly behind the
cockpit, though, 1= & small area with sull
maore control boards and a spectacular view
il aver the long IJI:':"r'."-_l-IJ"ir'l'l"i Cargo |'|.".:'.
Here mission  specialists, the
people who actually carry out the business
of a parbgcular fhght., They will be abl
to watch as thev raise the orbiter’s big
remote manipulator arm, pick up a satellite
stored in the bay, and plunk it overboard

The astronaut Orps will be broken into

tWO Filots flv the machine up and

work the

EIDUS

Radiating confidence,
'‘Columbin's™ commander John W
Young 50, far e ft—a veteran of
four spaceflights during the Apollo
nrogram-—and pilot Robert |
Crippen, 4.3, will be gboard for

the *;r.f-r flight. Th

=5 = S W . - I L
|I'.,:'I'||';|:" FErFli. LiNSE I.]l,'rlll v L

eir 10b 15 nof
ietliner-ithke flight deck will carr
Ejection feats

J.1:'|_.:'L:'."II !'i'll: |..|I._'|||
cramped [tving quarters
will thclude three I":JI"T-.n on

sk i

comfl
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back. Mission specialists run the show once
inorbit. Later, a third category, the payvload
specialists, will be added. These will be
outside experts: A solar physicist, for in-
stance, may be brought along on a solar
Aslronomy mission. |

The orbiter cabin has two levels, Neither
15 spacious. Climbing onte the flight deck
and into a cockpit seat wias a feat of contor-
tion. However, my way was impeded by
bulky pilot-ejection seats that will be re-
moved after the shuttle demonstrates sev-
eral times that it can launch safely.

Beneath the flight deck are the Spartan
living gquariers, which include three seats. a
galley, a washroom, space [or either upright
sleeping hammocks or berths, stowage, and
an girlock exit into the pavioad bay. About
ten peaple could stand shoulder to shoulder
in these living quarters. The decor could be
called modern metal file cabinet. As the Co-
lumbia’s first commander, John Young, put
it, "A seven-day mission with six people 1=
going to be pretiv austere.

The interior of the orbiter mav not repre-
sent a breakthrough in comfort, but its exte-
rior has certainly pushed technology, (Ine
gverriding problem in designing a shuttle
was how o keep the spacecraft from burn-
ing like a metearite when it reenters the at
mosphere. Parts of the orbiter will register
temperatures higher than 2500°F

Earlier spacecraft had chemical heat
shields that absorbed the heat, charred, and

F

Feigning zero gravity, scientist
astromauts clamber around the
imnarids of @ spacelab mock-up ai
Marshall Space Fiight Center,
Huntsville, Alobama. From et
foreground are Europeans U
Merbold, Clawde Nicollier, and
Wubbo Ockels. Americans Michoe!
Lampton and Byron Lichtenberg
are at rear. One Europedn and one
American will staff the initial
gPceind missLon

For the first time, astronout
ranks include women, A total of
eight are traiming at Houston.

Wien the dpace Shuttle Finallv Filies

flaked off. But a shuttle orbiter mav have to
reenter the atmosphere 1(X) bimes or more. 1
must have a reusable heat shiedd

The solution was to cover much of the
orhiter's alominum skin with tiles made
from fibers of 99,7 percent pure silica glass.
When they are that pure, silica fibers con-
duct virtually no heat

The Stult 1o Keep Things Coaol

Fngineer F«l Law pulled a small glowing
cube of this white, plastic-foamlike material
from a 25007F kiln at the Lockheed Missiles
and Space Company's Sunnyvvale, Califor-
nia, plant. It had taken more than 30 min-
utes for the furnace to heat the cube cherry
hat. Law picked the cube up by iz corners
and handed it to me

“Be careful to touch only the points of the
corners,” he said. “A Japanese news=man
nearly losi s fingerprints doing this."”

When [ took the cube, just a mild warmth
radiated into my palms. Three minutes later
the cube's 17007 intenor stll slowed, Yet |
could touch the cube anyvwhere on its sur-
{face. The heal very near the surface had
escaped into the air. That trapped within
would take hours to work its wayv out
through the ultrapure silica fibers,

Conversely, the brief intense heat gener-
ated by reentry will not be able to get
through the orbiter’s tiles: 00 percent of it
will be reradiated into the atmosphere

=some 54,000 of these tiles, coated with a

I'@:‘
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tough reflective sealer, cover the underside
and those other parts of the orbiter that will
be subjected to severe reentry heating, They
look like the pieces of a4 great black jigsaw
puzzle (pages 324-5).

Designing and putting that jigsaw puzzle
together has been painstaking. The tiles
have varying shapes and thicknesses, Many
of them have to curve with the contours of
the orbiter, A computer tailorsand cuts each
tile, which iz then attached to the orbiter
by hand, using a space-age glue that every-
one publicly expects—and privately prays
—will hold through the rigors of flight. If
just one tile from a critical part of the orbater
falls off, the entire spacecraft could be se-
virely damaged.

Rocket Engines: Nozzles and Pipes

The greatest challenge to the shuttle de-
sigmers, however, has been the three big
main engines on the orbiter. At full power
these engines release as much energy as 23
Hoover Dams. Yet the engines weigh only
7,000 pounds each and, minus their nozzles,
stand only five feet tall

I am not sure what [ expected to see at a
factory that makes rocket-ship engines.
Mavbe lots of chrome and glitter. Certriniy
sparkling-clean assembly rooms. Buta day
at Rockwell's Rocketdyne plant in Los An-
geles showed me that rocket making 15 a
heavy, sometimes grimy, industry. It n-
volves casting and welding thick chunks of
metal, firing them in room-size furnaces,
and dipping some of their components n
preat vats of electroplating chemicals. Un-
der construction, these engines looked to me
like glorified car motors with nozzles, Ex-
cept for the intricate plumbing,

More than a thousand tiny tubes; for in-
stance, run up and down the sides of the noz-
zles. During combustion these tubes siphon
off the enmine's frigid hvdrogen fuel and use
it to cool the nozzie enough to keep it from
melting. More tubes then collect the hy-
drogen and feed it back to power two tur-
bines that jump the pressures within the
engine to nearly 700 times that of a typical
household préssure cooker.

The engines need to burn hydrogen under
those high pressures to get maximum thrust.
Such pressures put unprecedented demands
on rocket-engine technology. In test firings,
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Rocketing
into orbit

EL-‘.-‘\.‘L‘H PLLS two minutes. Fuel
spent, the splid-rocket boosters are
jettisoned 31 miles up (above). Explosive
halts pop the rockets free; small
rocket motors then propel them outward,
About six minutes later at an altitude
of 59 miles, the main engines are shut
down and the external tank s jettisoned
(right). Inverted flight fuocilitates
separation. Smaller engines fire
to manetver "Columbia™ into orbit,







turbine blades have fluttered and cracked,
bearings and rotating parts have broken
down. Somelimes combustion has begun
where nobody wanted it.

It has taken the Rocketdyne engineers
ahout a vear longer than anticipated to work
out the problems. For a while the main en-
gines receiverd most of the blame for the
shuttle's delays.

A Problem With Tiles

Then the thermal tiles proved much trick-
jer to apply than expected. The Columbia
had to be ferried from California atop a 747
with only a small number of its tiles in place.
Enroute fake tiles, put on to protect parns of
the craft from aerodynamic damage on the
flight, fell off, ruining some of the real tiles.
Later, thousands of tiles had to be removed
and rebonded, giving the whole tile program
an aura of fiasco, There were also delays n
developing the computer programs that are
used in the flight simulators that astronauts
train in. That meant that even the astro-
nauts could not have béen ready on time,

One component that could have made the
original date, however, is the huge external
tank. “It's an 80,000-pound balloon,” savs
one NASA engineer. “It's a big tin can,” says
another. Some tin can. The external tank is
actually the backbone of the whole shuttle
system. Both the solid rockets and the or-
biter are bolted toit, and the overwhelming
thrust these five engines produce at launch
converges on the struts and beams of the ex-
ternil tank.

“In one spot the tank's shell may have to
be membrane light and right next to it be
able to withstand the equivalent of an énor-
mous explosion,” said Joseph Marcus of
Martin Marietta, which runs NASA's Mi-
choud azsembly plant near New Orileans.
“The tank also has to hold twenty times its
weight in propellant, and keep it at hun-
dreds of degrees below zero.”

It takes more than halfl a mile of welds to
put an external tank together. Once assem-
bled, a tank is sprayved with foaminsulation.
Why insulate the tank? For one thing, the
shuttle's odd shape will cause drag during its
ascent, and parts of the tank will get quite
hot. Since aluminum loses strength above
350°F, an unprotected tank might fall apar
hefore it separates from the orbiter.
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After separation the tank will reenter the
atmosphere and disintegrate. Recovering
it is not now ¢conomical, but eventually
a small thruster, which would take the
tank on into orbit, could be added. Bright
aerospace-industry minds are dreaming up
wavs o use the discarded tanks. Perhaps
severdl could be the core for a space station,
Mavbe the aluminum could be recovered to
build ferries going from the shuttle's low
carth orbit to construction sites higher up.

What happens for the time being when
the external tank breaks up? The question is
timedv In light of NASA's problems with the
falling debris from the dying Skylab.

“We target where the tank will land," says
Porter Bridwell, one of NASA's external-
tank program managers. “We have selected
a site over the Indian Ocean at least 200
miles from land and with low density ship-
ping, We have enough insulation to keep
it intact down to 165,000 feet. The debris
footprint will be 100 miles wide and 600
miles long."

How big will the pieces of this 80,000-
pound balloon be?

“That's a good question,” said Bridwell.
“It's a magic art trving to predict that sort of
thing. I just don't know.™

Flight Transforms an Ugly Duckling

“I'm a test pilot, and thisis the ultimate in
test flving,” Vance Brand, one of the sight
aztronauts being trained to fly the shuttle,
said in his office at the Johnson Space Cen-
ter. “I'm really excited about this vehicle.
Omn the ground it may be stubby and look like
an ugly duckling, but when it gets into the
air, it's beautiful. It's a true air machine.”

What will it be like to be in the cockpit of
this ultimate flving machine? Brand and his
seven colleagues helped me imagine being
on space shuttle flight one.

The feisty solid rockets make launch seem
more like a lunge toward space. The astro-
nauts are pressed hard against their seats,
amid more roar and shaking than on any
previous manned flight. Two rocky minutes
after lift-off there is a bang and a lurch when
explosive halts blow the spent solid rockets
away. Speed builds as fuel in the external
tank i< consumed and the shuttle lightens,

Soon the computer pilots have to throttle
back the engines to keep the orbiter from

National Geographic, March 198]




An engine’s
growing pains

IGH-PERFORMANCE blend of
H compiexity and sophistication; an
orbiter's main enging (center) 18 rngged
for a test firing at the National Space
INechnology Laboratories, Bay St
Louwts, MississippL. It is the most
efficient rochet engine ever buiilt

[he development of such power put
currently available materials to the
test, and engine failures hawe plaved
a significant role in the delay of the
shuttle program

In Los Angeles a Rocketdyne enigtnedr
inspects fube alignmaent (n the
engine’s main injector (top). Other
enginders check impellers and rofors of
a high-pressure fuel turbopump
(bottom), whose shaft rotates ot
15,000 rpm—twice that of a shaft in

d conventionol jet enging

exceeding the speeds 1ts winged structure
can withstand

The astronauts are flying upside down
now. riding the undersicde of the external
tank. Thizs will :='![_“- the orhiter eparate
from the more massive tank with a mini-
mum of thrust and of Ca-force discomfort. it
also gives a stunning view of the hlue, cloud-
speckled earth. The sky has turned black
But there 1s little time to sightsee. All ¢ves
must concentrate on the 1V monitors that
detail the health of the mission,

suddenly the main engines shut off. Six-
teen seconds later more explosives signal
that the external tank has been separated
Excess fuel streams (rom the tank, and it
spirals off, Now for a minute and three
cuarters, while the tank moves safely away
the orbiter drnift=, Astronaut Bob Crippen
checks position, trajectory, and svstems
data to make sure the arbiter will indees
able to reach orbit. (Otherwize, the crew
could abort and fly once around the world
and home onto a desert landing site in New
Mexico. ) Comdr. John Young then gives the
autopilot the go-ahead. The (JMS engines
flare to life. One OMS bumn takes the ma-
chine on up to orhital height. A second burn
35 minutes later makes its orbit circular

|'| i

When the Space Shurtle Finally Flies
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Power
to burn

HUNDERING at
launch for eight minutes,

an orbiter’s main engines
gEnerale more thnan '.'-'Il-'..lli.’l:-'
power to light the state of
New York. Their 12 fuel
and oxygen turbopumps

I"”'l WL E T !'I'.'.l M h".._'
horsepower needed to propel
1 battleship, with enough
II'_.I: VT Ll I'_I:'-I Ve SOVETR

nuciear submarines,

A main engine (right)
consists of a central rochet
engine flanhed by two
smaller combustors that
drive the turbopumps

A sparh igniter (1)

'I_”:I'-..!ll-'j a i !ll.l-l:i: T1=i l."l-_.'- ::' il

mitxture {n one combust
(2) to drive the turbines (3)
md tmpellers (4) of the
high-pressure hydrogen
turbopump. Small s an
oil drum but generating
the power of 28 digsel
ipcomotives, this pump
compresses the inydrogen
fuel to a pressure of 6,000
pOLMAS per sguare inch

Mearmwhlle, another
sombustor (8) powers th
RigN-pressure oxXyEen
turbopump (6). Exhaust
sases from the combustors
pass through mantfolds (7)
tnte the miain inrector (8)
where tubes deliver
the hot hedrogen pas and
Lguid axvgen to the main
combustion chamber (9)
18 temperature of 3500}
fax
DOLTLE Of Siee

Liguid Aydrogen at
minus 423°F circulates in
passages that surround the
combistion chamber and
main engine nezzie (10}
to maintain metal
temperature aof a

relativelv cool 10OFF







strongest
parachutes

EAVIEST PARACHUTE PAYLOADS
—&0-ton solid-rocket boosters—return
to et for recovery and rewse, enct borne
by three enormous chutes (left) whose
carmbined diameters exceed the length of
a foothall field, Deploved at 6,600 feet
with the rockets traveling at 225 miles an
hour, the mylon chutes hove many gaps
(abowe) to cushion the shock of opening.
After splashdown in the Atlantic Ocean
the rochets will float like buoys.
336 National Geographic, March 1951




The main purpose of space shuttle flight
one is to test out the spacecraft. S0 most of
the next 55 hours 1n space will be spent
making sure all svstems are working, Al-
most immediately the crew will open the big
silver doors of the cargo bay. “We keep the
doors open for most of the thght,” sayz: Crip-
pen. “Radiators inside the doors throw into
space the considerable heat that builds up
from all the electronics on board.™

Later a critical test will be closing the
doors again—a must i the crew wants Lo
comé home in one piece. The doors could
warp from uneven solar heating. Their mo-
tors or the latches could fail. If difficulty
arizes, Crippen may have to don a space
suit, go outside, and fix the problem.

On the second day in space the crew will
rehearse Lheir deorbit routine. Then they do
it for real. Small reaction-control jets turn
the orbiter around, engines first. Over the
Indian Ocean. the OMS engme= burn for
two minutes to slow the orbiter shghtly
from its orbital speed, eguivalent 1o about
25 umes the speed of sound. The craft be-
gins to drop and is turned nose up so that its
tile-coated bellv will absorb the reentrv heat
when it hits the atmosphere some 35 minutes
later over Midway lsland. By now the or-
biter is banking and fiving wide traverses to
control its speed. The strain on the struc-
ture is tremendous, and NASA haz only
wind-tunnel data to <ay that the machine
will not fall apart. Nevertheless, vouches as-
teonaut Joe Engle, “We're going to be con-
centrating so hard there won't be time to be
NErvous,

Gradually the nose begins to drop. By the
time it becomes visible from earth, the or-
hiter is diving ten times more steeply than a
jetliner on its landing approach, and Com-
mander Young is flving it manually, (The
autopilot could let Young land with his
hands folded, but NASA hgures that a
manned landing is safest for the first flight_)
At about 1,800 feet over the Moiave Desert
and a speed of 290 knots, Young hifts the
nose and gently pulls out of the dive. At 270
knots he lowers the landing gear, and at 190
knots he touches down, puts on the brakes,
and bounces to a stap on the wide-open drv
lake bed at Edwards Air Force Base.

Four months later, Ceolumbia will fly
again. After four test flights, landing will be

When the Space Shuitle Finally Fliey

on the much narrower runway at Canaver-
al, The shuttle will be declared operational.

The bulk of the shuttle’s work will have
little to do with flving. So a person doesn't
have to be a pilot to be an astronaut. Actu-
ally, in the future. “the best man for the job
may be a woman. " That's what the sign over
. Anna Fisher's desk in Houston reads.
None of Dr. Fisher's new astronaut col-
leagues would hother to disagree. Initially,
there was # lot of media attention, and some
new space clothing had to be designed. (Oth-
erwise, ntither Dr. Fisher, fellow physician
Rhea Seddon, biochemist shannon Lucid,
electrical engineer Judith Resnik, physicist
Sally Ride, geologist Kathrvn Sullivan nor
five more recently appointed women astro-
naut candidates have disrupted the pre-
viously masculine normalcy of Building
Four, the astronaut headquarters at the
Johnson Space Center.

Since 1978, 35 people have been added to
the astronaut roster; 19 more are in traning,
These are divided into two groups: shuttle
pilots and mission specialists—the people
who will run the experiments and carry out
the business of each shuttle flight.

When I visited Houston, the Arst 35 were
in the middle of an intensive training pro-
gram to gain background in fields as diverse
as oceanography and solar physics. “It's
heen like taking a drink from a fire hose,”
zaid pilot Dan Brandenstein, “Liketrying to
absorb three vears’ worth of orbital mechan-
ics in three hours. " “It's an incredible experi-
ence,” said Dr. George Nelson, a 30-year-old
astronomer. “It’s living out vour fantasies.”

Escape Hatches Are Portable

(One of the early =creening tests for the
hundreds of astronaut applicants was a 15-
minute stint in aninflatable canvas contrap-
tion called a “rescue ball.”™ This tested for
claustrophobia. If the shuttle has a problem
in orbit that would keep it from coming
home, each specialist could crawl into one of
these balls. I tried it. It's ke entering a col-
lapsed pup tent. You sit cross-legged, zip
vourself in, and inflate the ball. (Pilots have
extravehicular space suits to escape in. )

Rescuers from a second shuttle would ren-
dezvous with the disabled spacecraft, crawl
through the hatch, pull the crew members
out in their cocoons, and string each ball to a
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tether. The pressurized balls have enough
oxveen to keep their guests alive for three
hours. But what if rescuers flubbed, or the
hall came untethered? Tt would be quite a
view through the peephole, as one drifted off
to become a human satellite ina pod.

Bob Everline, one of the men in Houston
who decide how to utilize the shuttle, says
the first 40-zome flights are sold out.
“Through 1986 there's very little space Jeft.”

The first shuttle pavload will be a series of
environmental and earth-resources experi-
ments on {light two, One experiment will
evaluate whether orbiting radar can be used
to make geological maps good enough foroil
and mineral exploration. Another will mea-
sure ocean color, as a means of locating
plankton or good fishing grounds. Other
equipment will measure man-made carbon
monoxide pollution in the atmosphere and
study the structure of lightning from above.

Although flight four will carry up either a
science pallet or a military satellite, the main
business of the first four flights will be
checking out the spacecraft.

Most of the satellites the shuttle carries up
will be deployed with a spring, or if they
must go to higher orbits, with secondary
rockets called upper stages, A few satellites
will simply be picked up and dropped over-
board by the remote manipulator svstem
(RMS), that skinny 50-foot-long arm with a
clever claw. However, the arm’s most im-
portant chore will be retrieving payloads
from space. The shuttle will pull up within
35 feet of an obiject, the claw will grabit, and
the arm will haul it in.

“Learning to use the RMS could be a ca-
reer in itself,” savs astronaul Gordon Fuller-
ton. ¥It's got a bunch of joints—shoulder,
elbow, wrist, and grabber. All have to be
coordinated. You operate it with two hand
controls. Tt takes a lot of practice. You could
bash a hole in your spacecraft with it, so you
don't flail it around indiscriminately.”

The arm will be tested on flight two, and
one of its early assienments will come in
October 1984, when it deplovs—and about
a vear later retrieves—LDEF, the long-
duration exposure facility, LDEF is a big,
free-flving space ark with a menagerie of
experiments and materials that scientists
want to expose for long periods to the uncer-
tninties of space. These materials range
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from novel composites that could be used in
space construction in the 1990s, if they
prove space-hardy, to substances that catch
cosmic-ray particles and micrometeorntes or
that absorh interstellar gases.

LDEF experimenters will also send up
spores and seeds, bning them back, and
grow them to see, for one thing, whether
future space agriculture might encounter
unusual rates of mutation.

On the mission that carries up LDEF, the
chuttle will also retrieve the solar maximum
mission, a satellite that has been focusing
telescopes and other instruments on the
sun's surface during a period of maximum
sunspot activity. This orbiting observatory
will be the first to monitor solar flares out-
side the blurring, obscuring atmosphere.

A Chanee to See Farther Into Space

The atmosphere, which dims incoming
light and makes the stars twinkle, has long
frustrated astronomers, They are overjoved
with the new vision the space shuttle prom-
izes. In 1085 the shuttle will deplov the 45-
foot-long space telescope, which will train
five astronomical instruments an tantaliz-
ing regions of the universe. The space tele-
scope will detect objects 50 times fainter
than those seen by the best earthbound in-
struments. We will be able to see seven times
deeper into space, and look at up to 330
times the volume of universe now visible.

Our knowledge of the universe should
take off like a solid rockel as we zoom in
on mvsterious ahjects such as quasars and
pulsars and locate black holes and perhaps
the borders of the universe itsell.

The shuttle will also take up infrared-
measuring instruments that will study dense
dust regions 17 trillion miles and [arther
away, where new suns may be forming. X-
ray emissions from white dwarfs, black
holes, and other collapsed stars across the
universe will be detected much more easily.
In one vear of ohservation, astronomers ex-
pect to discover more than a million new
spurces of intense X-rayv emissions.

The cream of the shuttle's scientific pay-
loads, however, is called spacelab, which,
when it flies, basically turns the cavernous
pavload bay of the orbiter into an all-
purpose laboratory. Spacelab features a 23-
foot-long habitable module, where people
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can work in shirt sleeves. Spacelab also has
five ten-foot-long pallets, which attach out-
sicie the module and carry experiments that
can or should be exposed to open space. The
module and all five pallets cannot fit all to-
gether in the orbiter bay, but spacelab is
flexible. Depending on the mission, NASA
can break the module in two and fly hali of 1
with varving numbers of pallets. Spacelab
will stay in the orbiter bay throughout its

Defving gravity s tug, high-intensity
sound waves suspend a water droplet to
simulate the reduced grovity of

space. 1 he techinigue could be used to
confine motten materials for processing
aloft without contamination—a sort of
furnace without waolls,

mission, which will tvpically be seven days

Spacelab brings the first European ac-
cents to the L', 5. manned space program. [1
was butlt by a consortium of companies in
member countries of the fledgling European
space Agency. Moreover, a Geérman, a
Dutch, and a Swiss scientist are being
trained as astronauts

“Spacelabis very well known now in (ier-
many, very popular,” said a spokesman for
ERNO, a West German firm that assembled

When the Space Shurtle Finally Fiies

the system. “We in Europe are convinced
that space is going to be a good business."

Many of spacelab’s experiments will focus
on understanding earth's atmosphere and
remote-sensing its environment. But the
Germans are most intrigued by the prospect
of using the nearly zero gravity of space to
manufacture materials that cannot be made
on earth. These include purer crvstals for
electronics components—and hence faster,
smnaller computers—along with better drugs
and unheard-of allovs of metals that simply
will not mix on earth. And s0, among its
trove of laboratory equipment, spacelab
will have manv furnaces for materials
processing and imcubators for biological
expenments

Rivals for the Northern Lights

There ic dizapreement and often pessi-
mism In this countrv about the prospects
for industrializing space, but the attitude
] picked up in Europe was that zero gravity
15 stich an unusual environment that it
would be highly abnormal if the unex-
pected—and potentially verv profitable—
did not occur there

Spacelab’s most spectacular piece of
equipment is being developed in Japan, an-
other country that is eager to glean some of
NASA's space know-how

"We are going to send up a very big elec-
tron  accelerator,” explained Professor
Tatsuzo Obavashi in Tokyo. “In one experi-
ment we will eject some plasma gas into
space and shoot a beam of electrons into it
We hope to produce artificial auroras bore-
alis—perhaps over Tokyo or Washington.”

A careful eve would be able to detect these
auroras, which would be several miles long
and sixty miles high, Spacelab sensors will
spg them in detail. The data thev record
will help verify our theories about how
discharges of electrons from the mag-
netosphere cause natural auroras. Other
spacelab accelerator experiments are basic
phvsics: How do charged gases called plas-
mas and electron streams interact? The sun
15 & giant electron source, and the upper at-
mosphere is rich in plasmas. Spacelab ex-
perniments could help us understand how the
sun s cveies affect our long-term climate

spacelab does have its drawbacks. A sin-
gle spacelab flight costs 26 million dollars
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A superscope
to eye the cosmos .

[GH-FLYING rigiiteraince mon, an
astronoaut fethered to ann orbiter climbs

ard o space telescope (helow). [he ¢veént,

photographed tn minioture af g Californiao

movie studio, (s not likely to happen befor
[ 586, But space-suited orbiter crow maembers
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For rescue,
have a ball

CFDDLED like @

vogi in a protective ball,
an astronaut (s rescued (left)
from a disabled orbiter and
carried by a space-suited
astronaut to a sister ship.
Astronaut Rhea Seddon,
M.D., demonstrates the
rechnigue (bottom) in a
mock-up of the “rescue ball™
in Houstorn

Though a IS-minute
confinement tn the ball
is one of the tests for
FTI'JEFEEI:'] Y dSTTOMNauis,
NASA 1 still refining
details of construction and
[:'-l"L.lL"I."L.!L“""_'.

The ball will likely have
three layvers. From inside
put: leakproof urethane
couted nylon, expansion-
resistant polvester, and an
msulating material to
cope with témperafures
from minus 160" to plug 25(°F

Tl;ITF! MeSCLUET Wanrs a
spacesuit and backpacks
designed for extravehicular
aotivity, tncluding
maneuwvering in spoce. Fis
[eft hand controls jets of
compressed nitrogen at the
corners of the backpack
far propulsion.

EHELR MODON, =0
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And so, for those who cannot afford this
price tag, NASA administrator John Yard-
leyv came up withalow-cost alternative—the
getaway special

A getaway special 15 simply a canister,
which can range from two and a half to ten
cubic feet, and which NASA will flv stand by
when it has space available. Whatever iz in
the canister must tanke care of itself, with its
own microprocessors, batteries, and con-
trols. The shuttle crew will only flip aswitch
to turn the experiments on or off.

The getaway special is the obsession and
almost a second career for an irrepressible
Ogden, Utah, engineer named Gil Moore.
Moore practically bounds around the coun-
tryv promoting the specials, pursuing civic
groups, school boards, businesses—anyone
who can raise the 33,000 to $10,000 getaway
fare in order to give some kids in their town
the chance to put an idea into space. 3o far
more than 300 specials have been reserved.

From Solar Sails to Weightless Farms

Moore introduced me to dozens of stu-
dents in northern Utah working on getaway
projects, I heard a deluge of ideas, Univer-
sity of Utah students are planning to send
up a solarsail, a membrane that would catch
photons from the sun as a means of propel-
ling & spacecraft. Thev were displeased that
NASA had abandoned solar-sail research
and want to demonstrate its feasibility,

Others want to determine whether spores
ar primitive bacteria can withstand cosmic
rayvs. If so, perhaps life on earth could have
heen zeeded from elsewhere. One high-
school student has decided to try to make a
light foam form of metals that might be used
m space construction, Another simply
wants to melt solders and see how they
re-form in zero gravity. Several voung biol-
ogists plan to see how duckweed and chlo-
rella, rapidly reproducing primitive plants
that have been discussed as future space
foods, grow without gravity.

“1 wouldn't be at all surprized if some of
these kids came up with some important re-
sults,” said Utah State professor Rex Megill,
“Thev don't have the constraints of conven-
tionality or peer review."”

President Anwar Sadat has reserved four
getaway specials for Egyvptian students. The
Japanese newspaper Asat: Shimbun ran a

When the Space Shutrle Finally Flies

eontest to solicit ideas for its special. In six
weeks it received 17,000 suggestions,

Many businesses, too, look at the canis-
ter= as i cheap and secretive way to test out
space-manufacturing concepts,

NASA, however, does have two regular
first-class passengers. One is the communi-
cations industry. Even at 40 million dollars
a launch, the space agency can hardly send
satellites up fast enough to meet the boom-
ing . worldwide telecommunications de-
mand. The space shuttle should be able to
put four satellites in orbit for the current
price of one.

Building a New World in Earth Orhit

Not too far down the road are huge tele-
communications platforms that would
actually be constructed in space. These plat-
forms would be able to carry 250,000 simul-
taneous telephone calls. On earth special
receivers will let viewers tune in almost any
TV station in the world, Platforms may
make video phone calls commonplace.

Communications revenues from these
platforms could run 40 to 80 hillion dollars
annually by the year 2010, Plans for build-
ing the huge structures are well under way.,

At Rockwell International I saw ball-and-
socket joints that will let remote manipula-
tor arms snap the struts of a space structure
together like poppet beads. General Dy-
namics engineers showed me an antenna
that astronauts could unfurl in space as if
they were springing open an automatic um-
brella. McDonnell Douglas would like to
have the platforms assembled by workersin
shuttle-borne cherry pickers

General Dynamics and Grumman are
testing prototvpe machines that extrude tri-
angular beams that can be space-welded
into massive shapes. 1 can produce a single
beam 14 miles long if T want,” said General
Dynamics’ Jack Hurt. These aluminum or
composite beams are so light | could crinkle
them in my hand. Yet in space they could
suppart the weight of an aircraft carrier.

The Air Force is NASA's other regular
customer. A separate shuttle launch facility
is being constructed at Vandenberg Air
Force Base in California, and a top-security
flight-control center for exclusive military
use has already been set up in Houston,

The military is the main driver right now
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DE-ORERIT BURN
; As “Calumbiz” travely

= backward and upside down af
15,200 knots, piots fire the
maneuvering engings to
nudige the craft from & (50~
mle=figh aebt. Thrusters
fockey the vehicle to 2 nove-

figh altitude for gntry

With a svelte tail cone mounted to reduce aerodynamic drag, o test
arbiter banks (above) during initial landing trials in late 1977 at
NASA's Dryden Flight Research Center in Colifornia. Later the cone
wits removed to expose the engines to simulote an approach after
reentry from space (right). Flere drag takes effect, and the orbiter
descends at around 15.000 feet a minute-—20 times foster than a
jetliner, The rudder splits open to serve as a speed brake

Flight computers will control *Columbia™ from reentry to the
approdch, when the crew will take over for @ manual landing.
Though automatic landings may later become routine, the crew will
still have to lower the landing gear and man the brukes.
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REENTRY

Heat from atmosgheric
friction terne “Columbm's
belly & bright orange. Angled
40 degrees to the airflow at an
afttuce of 50 miler, the
vehicie banks to mainfain
course to the landing site

APPROACH AND LANDING
Crossing over the diry fake bed
rprway a8 NASA Dryden at
52,000 feet ansd 450 knohi
"Columbia” bagms a left-hand
approach and touches dawn

at appraximately 190 khofs




for advanced—and mostly top-secret—
space programs. They will put into geo-
synchronous, or stationary, orbit 23,000
miles high, extremely sophisticated surveil-
lance sateilites, including antennas up to a
thousand feet in diameter, They would also
like to begin doing assembly work in low
earth orbit by 1985—on what we do not
know. By the early 1990s they will probahly
need a transfer vehicle to take men from
the shuttle's orbit to the ultrahigh geo-
synchronous levels to assemble or service
their equipment.

The Russians reportedly are also building
a shuttle-tvpe wvehicle, one smaller than
ours. They are establishing permanent
space stations, and have been working on

killer satellites that could destroy enemy
spacecraft, With so much of the world's
military and commercial communications
going into orbit, space is a logical war front
in the future,

Some Earthbound Hazards

Many shuttle advocates are worried that
the svstem will be overly dominated by the
military. However, there are other clouds in
the space shuttle's future. One is pollution.
At 50 flights a vear, emissions from the sohid
rockets could decrease the ezone laver by as
much as .25 percent, letting slightly more
ultraviolet radiation reach earth. NASA
claims the effects will be insignificant,
and that later versions of the space shuttle

Flanked by two chase planes, the test orbiter “Enterprise™ lands in a cloud




in the 1990s may well be pollution free,

Betwedn the telecommunications indus-
try and the military, NASA now foresees no
trouble keeping all four orbiters, and a fifth
one it hopes to build, busy indefinitely, In
tact, it will most likely turn the management
of the shuttle over to private industry in a
few years.

The space program, however, is more
than communications and military satel-
lites. NASA's science pavioads are just not
getting much money any more. That means
spacelab’s future is unclear. Sadly, there are
few new planetary migsions planned. The
agency does not even have the funds to flv a
once-in-our-liifetime rendezvous with Hal-
ley's Comet in 1986,

Tust where we are going in space and how
fast will depend on NASA's budeget. That
depends in turn on politics and the national
will, Perhaps if the Soviet Union cdoes, in-
deed, develop a killer satellite, it will spur us
maore rapidly mto space, just as Sputnik did
two decades ago. The odds are that the shut-
tleerawill evolve more gradually and that as
profitable uses are demonstrated private
enterprise will come in with capital,

In ten vears the current shuttle surely will
seem outdated. In 30 vears we will probably
look back on it as we do the covered wagons
that took us to our first frontier. To me the
real importance of the shuttle is that it is
maintmining a {rontier for us. This country
cannot grow without one. []
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of dust on the dry lake bed at NASA's Drvden Center.
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“INo trier American
existed chan {horeauw,”
wrote fis friend Ralph
Waldo Emerson. Today
redders the world over
admire this Yankee for
his tough-minded ideas
and witty, eloguent
prosg. Born in Concord,

Muazsachusetts, in 1817,

Hemiry Dawvid Thoreau
celebruted in his
writings the virtues of
i strmple, independent
(ife, every deed guided
by stromg convictions:;
“Rather than love,

than money, than fome,
g me trutn.”

SRS I FEEL wLigisl ERET R

Lollozoing the tracks of a
different man

Thoreau

By WILLIAM HOWARTH
Photographs by FARRELL GREHAN

IRST HE SAW TRACKS, curving gracefully

across a snow-covered pond. Then he saw the
fox. It moved slowly till he gave chinse, then bound-
ed over the drifts with a soft, catlike motion, as if it
had no backbone. That might, January 30, 1841, he
wrote in his Jowrnal; “T tread in the tracks of the fox which
has gone before me with such a tiptoe of expectation as if |
were on the trail of the Spirit itself which residesin these woods.
and expected soon to catch it in its lair

“1 know which way a mind wended this morning, what hori-
zon it faced, by the setting of these tracks; whether it moved
slowly or rapidly, by the greater or less intervals and distinet-
ness, for the swiftest step leaves vet a lasting trace.”

Forvears | have followed the tracks of Henrv David Thoreau
(1817-1862), the American writer and naturalist, looking for a
trail to his ultimate lair. As a scholar I have studied his books,
traced manuscripts in remote libraries, helped to launch a new
Thoreau edition at Princeton University.

But as a tracker I have also sought what books and libraries
could not supply: to see the world Thoreau described, to plot its
boundaries, a map where I might glimpse the farther horizons of
his mind and spirnt.

A few vears ago I lived in his hometown of Concord, Masza-
chusetts, and explored its four quarters on foot or bv canoe, Re-
cently 1 returned to Concord and then followed his travels in
North America, going north to Canada and Maine, east to Cape
Cod, and west to the prairies of [linois and Minnesota.

some readers of Walden, Thoreau’s most famous book, think
of him as a hermit, a solitary crank who hated society and never
straved from his backyard, Others, remembering his essay
“Civil Disobedience,” see him as a radical dissenter, the man
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ﬂm’rﬁﬁ thinking or working is always alone.
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let hine be where he will.

vears ([845-1847), absarbing the lessons

af pedce arid solirde.




who went Lo jod (though ondy for a night) for
refusing to pav his poll tax, as a protest
against slavery and the Mexican War

But the tracks l have [ollowed were leit by
aditterent man. Opeof America’s first back
packing tourists. he traveled widely and
wrote several books. all EXPressing a firm
social ethic: “In Wildness is the preservation
of the World

He called himself “a mvstic, a transcen
lentalist, and a natural ;lhj]ucrn:..hm' Lo
boot.” which Imeant he was a visionary who
caw God in both man and nature. who be-
lieved that the earth and our minds are ever
intertwined. Onpe fellow transcendentalist
was uneasy with Thoreau’s tendency to act
out hi= ideas, Ralph Wa

satd goine Lo jaill was

do Emerson at Grst

in bad taste,” bul

then soon praised his friend’s integrity

Thoreau rarelv ke
pamons, for he heard the beat of a different
\fter graduating from Harvard,

i pace With Nls COm-

|||'I|I"i'||||_'l'

he taught school in his ear but his
ambition was to become a professional writ-
er. Inthis pursuit he chose to live an uncon-
ventional sol tan life. He never married,
never held a steady job. Mostly he boarded
at home and belped in his father's graphite
Because his writings earned little
money, he supported himself with various
skilled trades, chiefly surveving

He was alsoa survevor of forest paths, an
inspector of snowstorms who spent his days
lstening to the wind, toeing a hine between
“twio eternities, the ind future.” His
wonks toe that line as well. Today as | walk
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in their landscapes, real and imaginary, 1
can still see the setting of his tracks

South of Concord lies Walden Pond, a
“deep green well” of 61 acres, withan irregu-
lar shorelineg of coves and sandy beaches,
Thoreau's earliest memories were of this
pond, which he came 1o see as a mysterious
place “made deep and pure for a symbaol.”

In 1843 he built a small house on its shore
and lived there alone for two vears. At Wal-
den he wrote early versions of the only two
books published during his life, A Week on
the Concord and Merrimack Rivers (1549)
and his masterpiece, Walden (1854),

Every aspect of Walden's scenery repre-
sented to him the human soul, that invisible
presence men have called spirit, self, or per-
sonality. The pond was life etérnal, “a pe-
rennial spring” forever brimming with fresh
water from its hidden bottom. Like the soul,
Walden had no “visible inlet or outlet except
by the clouds and evaporation.”™ Like man,
it lay between earth and the heavens, re-
flecting their blue and green colors. The
water was transparent, giving “an alabaster
whiteness” to the body of a bather,

OST VISITORS to
Walden Pond today are
hathers, and thev do not
come here seeking & holy
place. Ona hot Sunday 25,000 souls will jam
the public beach, which stretches along the
eastern shore, Swimming is restricted to this
area, but people often spill over into Tho-
reau's cove on the northwest share.

My companion at Walden Pond is Roland
Robibins, the pick-and-shovel historian who
excavated Thoreau's house site in 1945-46
We walk along the shoreline path, an an-
cient Indian footway that Thoreau said was
“unwittingly trodden”™ by his contemporar-
ies. Here and there are the unwitting effects
of ours: eroded banks shored up by timbers,
trees stripped of bark or snapped in two,
broken glass and frequent traces of dog

No house stands at Thoreau's cove, only
some posts and chains that outline a 10-by-
|5-foot site. Nearby is a memorial, a pile of
stones that slowly rises and fails like the
pond’s water level. Some pilgrims bring
rocks to this cairn; others cart them away as
spuvenirs. Thieves have twice stolen a
bronze plagque {rom the cairm.
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Thoreau made his house plain and simple
for a reason. His book describes how a trou-
bled man, weary of village life and its “quiet
desperation,” found peace of mind by retir-
ing to the pond and reducing his life to the
minimum requirements of food, clothing,
fuel, and shelter.

Building a house was his answer to the
false economy of villagers. who wasted their
lives getting a living but never learned how
to live. Poverty was more efficient, for it lib-
erated him from material burdens: *1 would
rather sit ona pumpkin and have itall to my-
self, than be crowded on a velvet cushion.”

He built on a hillside, designing his house
to take the sun: windows east and west,
doorway at the south, a fireplace on the
shaded north wall. Qutside he huilt a wood-
shed and fire pit. And somewhere, a privy—
which Roland Robbins has never located.

Thoreau took occupancy on July 4, 1845
—Independence Day. He had built his house
not as a hermitage but as acheap, quiet place
to live and write. The cost was $28.12Y,, or
less than a vear's rent in town, but he bor-
rowed land and tools from friends, who also
helped raize the main timbers, Later theyv of-
ten exchanged visits at one another’s homes:
“We belong to the community.”

Two miles east of Walden, Roland Rob-
bins has built a replica of Thoreau's house,
apen to visitors by appointment. The design
follows Thoreau's specifications: post-and-
beam frame, hand-hewn timbers, feather-
edged boards, and square-headed nails
throughout. Plastered and shingled from
top to bottom, the house is cool in summer,
easily heated in winter.

[ can sense how well this place suits a writ-
er's needs. The only sounds are complemens-
tary—rain dripping from leaves, a bird call
in the forest. At Walden, Thoreau's main
distractions were sunlight and chipmunks;
he could think and work at his pace.

He went to the woods “to live deliberate-
Iv. . . . to drive life into a corner, and reduce
it to its lowest terms.” The replica’ furni-
ture measures his purpose: a slant-top writ-
ing desk, a low cot, a table, and three
chairs—"one for solitude, two for friend-
ship, three for society.”

His house required little care. He refused
the gift of a doormat, rather than spare the
time to shakeit. “Our life isfrittered away by
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detail.” Belore leaving the replica and its
furnishings, I take a broom and sweep the
entire floor, Reaching into every corner, |
am done-—m two minutes flat.

= THE SEASONS passed at
Wilden, Thoreau found in
this pond a silent mentor. Vil-
lagers claimed it was bottom-
less, but he thought of the surface as a
mirror: “Itis earth's eve; looking into which
the beholder measures the depth of his own
nature.” Winter brought the chance to mea-
sure the pond’s depth, for he could stand on
the ice and take exact soundings with a line
and stong

(1 course Walden had a bottom, 102 feet
deep, but in drawing a survey map, Tho-
reau discovered that two lines, connecting
the points of greatest length and breadth,
crossed exactly at the pond's greatest depth.
Cin the surface Walden looked irregular and
shapeless, but at its bottom lav hidden prin-
ciples of symmetry and order. The same
must be true of 8 man’s character: *Perhaps
we need only to know how his shores trend
and his adjacent country or circumsiances,
to infer his depth and concealed bottom.”

Thoreau finally left the pond because he
nad “more lives to live, and could not spare
any more time for that one.” He returned to
Concord, carrving a message to his fellow
countrymen: “. . . be a Columbuz to whole
new continents and waorlds within vou
explore the private seq, the Atlantic and Pa-
cific OUcean of one’s being alone.”

When I explore in Concord. three guides
g0 with me: Thoreau's Jowrnal (1837-61)
and two modern Concordians, Mary Fenn
and her daughter, Marv Gail, who have
méade a hobby of following Thoreau’s trails

FRUTESTING AGAINST SLAVERY
was not enough. Often Thoreau
sheltered fugitive sloves and

in and around the town. As a survevor Tho- helped them move along the
reau came to know Concord intimately, and Underground Railroad to

he recorded this long courtship in 47 note- the safety of Canada.

book volumes: “1 have never got over my One grateful escapee later
surprise that | should have been born into gave him this earthenware

the most estimable place in all the world,
and in the very nick of time, too.”

The two Marv Fenns agree with me that
the Journal may be Thoreau's greatest book.
In it= two million words he wrote about his
daily tours of inspection, the afternoons-
and sometimes night=—he went along the
nversor through the woods to odd corners of

statue of Uncle Tom and Little Eva,
the characters made famous
by Harriet Beecher Stowe.
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"We belong to the community.” [
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town, looking for news to repart. From the
Fenns' rediscoveries I have learned the full
significance of his remark, “I have travelled
& good deal in Concord.”

He dressed for his walks like a common
lahorer, the only college graduate in town to
wear 2 muslin shirt, corduroy pants, and un-
polished shoes with pegged soles, He carried
a notched stick for measurements and a spy-
glass for birds. In his straw hat was a scaf-
fold lining, where he could store plants.
Humid “vapors” from his head made the hat
a perfect “botany-box,” he claimed.

In the Jowrnal Thoreau recorded Con-
cord’s seasonal events, from spring floods to
winter ice starms, and described obscure
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landmarks. He often walked with friends
and their children, but more often he went
alone, Some days he sat for hours, quiet and
still, listening to the music of a swamp. In
hot weather he bundled his clothing and
splashed up shallow brooks, wearing only
shirt and hat.

TRAVEL in Concord a it more ze-
dately, often in company with my
familv and the Fenns, who have
taught me and my wife, Bonnie, the

names of ferns and wild flowers, mush-
rooms and trees. We in turn are now coach-
ing our Jenny and Jeff, When the children
excitedly bring us a plant, Bonnie identifies

MNational Geographic, March 98]




it, and I supply a text from Thoreau's Jowr-
nal. Rattlesnake plantain: “Is it not the pret-
tiest leaf that paves the forest floor?”
Buttonbush, its flower like & bursting nova:
“as distinct and important as & star in the
heavens viewed through ‘optic glass. This,
too, deserves its Kepler and Galileo."
Thorean lived in the age of Manifest
Destiny, a popular doctrine that urged
Americans to explore and settle their vast
country, but he thought this one township
was nearly big enough. To his active imagi-
nation, Concord was America on a reduced
scale: The town had a sandy eastern plain,
glaciated hills to the north, 4 nver savanna
down south, and western grasslands, part of

Thoreau, a Different Man

them called “Texas." Seen in the proper
light, these 26 square miles were an ample
slice of Destiny, an inner continent to dis-
cover and explore: “The whole world is an
America, & New World.”

Yet Concord was never quite enough; a
world clearly lay outside its boundaries,
whiere Thoreau also traveled. Still he resist-
ed the course of history, scoffing at Ameri-
cans who headed west for gold: "Going to
California, It is only three thousand miles
nearer to hell.” Except for one last journey,
Thoreau sought his frontier in the East.

In 1339 he and his fellow schoolmaster, el-
der brother John, made a long camping trip.
Thev headed down the Concord River to its




confluence with the Merrimack, up that
streamn for three days, and then by stage Lo
the White Mountains in New Hampshire.
After John died suddenlvin 1842, Henry de-
cided to write a boak about their journey
He wanted to write several books at once:
a travel storv, an elegv to the lost brother, a
meditation on history, religion, and philos-
ophy. The book that finally appeared, A
Week on the Concord and Mevrrimack Riv-
ers, was long, digressive, and anything but a
best-seller. Thoreau paid for publication of
1,000 copies—and four vearslater he stacked
mast of them in his study: “I have now a li-
brary of nearly nine hundred volumes, over
seven hundred of which 1 wrote mysell.”
The rivers' scenery loday 15 not stnking;
but I can still see why the brothers' journey
was & memorable idyll. They built a dory
with oars and sails, packed a few supplies
and some garden produce, and for two
weeks left civilization behind. Following
the rivers slowly, they stopped to swim and
loak for berries or Indian arrowheads. Tho:
reau’s book moved at a leisurely pace, cele-
brating patience and the river's flow,

ATIENCE AND LEISURE are

scarce commodities today. I can-

not spare two weeks, only a few

days driving along the riverbanks.

Where the brothers camped and fell asleep

to the sound of rain or lapping waves, | see

todav’s usual roadside scenes: factory-outlet

stores, truck farms, and shopping plazas.

Thoreau was right: ¥ The river is by far the
most attractive highway .’

He called the Concord a “dead” stream
with a slugmsh current. But he celebrated
the Merrimack, which runza lively, rippling
course from mountains to sea, rushing
through waterfalls so rapidly that the sun
cannot “steal it back to heaven agam”
through evaporation.

By rowing agamst thiscurrent, the broth-
ers were reversing the courze of tme. If John
could not return from death, Henry's book
would seal their friendship: “Mvy Friend is
not of some other race or family of men, but
flesh of my flesh, bone of mv bone. He 15 my
real brother. . . . We do not live far apart.™

The Concord remains a dead stream.
absorting the effluents of several towns,
and the (Conlinued on page 378)
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A PORTFOL.I0

1 hate an appointinent
with spring She comes
to the window to wake
nee, and 1 go forth an
hour or tao earlier
than ustal.

Blpodroot (above) rises from last
vear's dead leaves to take the spring
sun. As new leaves appear and
thicken, a mighty beech tree (right)
soars above their shade







rogs are strange creatures. One would describe them
~ as peculiarly wary and timid, another as equally bold



Emperor of the swamp, a bullfrog

and tmperturbable. ANl that is awaits its morning meal.

“"Motioniess and ndifferent as

required in studying them 1s patience. 9 e e o el e

upan their prey at any mstant.™
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(Smfff- birds are poets and sing
all sunmmer: 1 hey are the true
singers. Any man can writ
cerses during the love season.



[ hate necer miet ith a stream
50 SUIta bl ﬁf‘ fﬂwﬁ’f ff{:{ n’ﬁs‘f
botanizing as the Concord. and
fortunately nobody knows 1.




It is remarkable that animals are often
obiously, manifestly, related to the plants
which they feed upon or live among.. ..

Canada goose and goslings (right)
gtrut on the grass near Sudbury River,
cicadas (above) are in the adult stage
of their 17-year life cycle
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the mountain, but greatly exaggerated them. . . .




I1é no longer thought and
reasoned as in the plain.







> As the afternoons
grow shorter; and
the early evening
drives us home to
complete our chores,
we are reminded of
the shortness of life.
and become more
pensive, at least
i s telight
of the year:

) |
I| L LE] |I: g TS
e Hi HHe i (et |
1 —_—— - i PE T |
L ROPECLLL e said [Ney opened

the forest and browghnt in more

MIMng the 5

| o, S0 o W
s LT '1I'. | '!"-','ll,._ |
(right) and white asters {above
right) bloom and go to !
they T fuce themsaeh
n xtor fnod, the g |
left) | &5 s gt n
that yvigld ne T
Life will seold [ £ '
Il







aF

ﬂ?m* to live. How to get the most life. As if you

" were to teach the young hunter how to entrap his game.
How to extract its honey from the flower of the world.
Lhat is my every-day business. |

[ Duebec, mist rises above a stréam (far
left) or shrouds o pair of moose {abowve), which
Il'l b






f" . . " a q
]4’; nter: With its mwardness. is upon us.
A man 15 constrained to sit dowon, and to think.

Nature has its surprises; o snowfall may
come to Concord before the leaves and ducks
are guite ready. “We had not thought
serfously of winter; we dwelt in fancied
security yet.™ 75




¥

Nature is full of genis, full of
the divinity; so that not a snowflake
escapes its fashioning hand.

Nudional Geographic, March 1981




Nothing is cheap and
coarse, netther dewdrops
nor snowf lakes.

Fhorean, a Different Man

In learning that “the vear is

a circle,” Thoreou come {o gee
each moméent in time @s
appropricte. Lofe abudes even
in the harsh and forbidding
redlm of a wintry mountain
slope (left). After a late
."-IPJ'-!.I'.I.'F,' SRl LR, [!I!;l'.!ilr'“.' FE” s
like diapensia (above)

CaTL Feappear.




(Continued from papge 360)  Merrimack 1s
far less lively, with little of the traffic Tho-
reau saw. Now the stream is empty but for
occasional canoces. 1 see one couple, headed
north, and hope thev are going as friends.

Near Rouses Point, New York, [ cross
what Thoreau called “the invisible barrier”
between the United States and Canada. He
passed here in 1850, heading for the St
Lawrence River Valley, and recounted thas
trip in A ¥Yankee tn Canada, one of several
works published posthumousiy.

Much of this story had an irritable, rebel-
lious tone, especially the segments describ-
ing Montreal and Quebec. Large cities were
not congental to histemper; moreover, these

Beach buggies track the soft sand at
Cape Cod. Here Thoreau hiked for miles
along the great Atlantic beach: *. . . the
solitude was that of the ocean and the
desert combined.™

two were dominated by the Old World 1nsti-
tutions of France and Britain,

Honoring Jacques Cartier, who explored
the Montreal region in 1535, Thoreau
climbed the hill of Mount Royval—now
a public park—and found the Montreal
nanorama “‘considerably Amencanized.”
Where Cartier 2aw a tiny Indian village set
in the vast wilderness, Thoreau found a
“stone-built city of white men."” Todav I can
see little but & vast urban sprawl—skyscrap-
ers and heavy traffic.

As for Quebec, Thoreau was critical of its
militarv atmosphere; Everywhere he saw
fortified walls and bristling cannon, British
soldiers standing guard at the city gates,
Britain had defeated France here only a cen-
tury earlier, in a 20-minute battle on the
Plains of Abraham

Todayv Quebec's only uniformed sentries
are at the Citadel, a fort that the British com-
pleted in 1850 as a defense against American
attacks. According toits guides, the [ort was
mdefensible. Thoreau had it right: “thisisa
ruin kept in remarkably good repair.”

Here and there are posters praising Free
(Juebec, a still unattained goal of the prov-
ince's French-speaking separatists, Tho-
reau might have sympathized with thetr
cause. For him the New World was a place
where “a government that does not under-
stand vou [should] let vou alone.™

Is MOOD softened as he
left the citics and hiked
along the St. Lawrence Val-
ley. The provincial folk were
more to hisliking, and he found himself

growing tess inclined to scoff at their for-
eign wavs. He suppressed his Yankee irrev-
erence for Catholicism, These people
worshiped at roadside shrines, not great ca-
thedrals. Even though thev believed Ste.-
Anne-de-Beaupré was a place for miracu-
lous cures, only & country chapel marked the
spot: "1 doubt if there are anv more simple
and unsophisticated Catholics anvwhere.”

Thoreau might be less generous today. A
bastlica now stands at Ste.-Anne, surround-
ed by restaurants, museums, and shops that
sell miraculous water to busloads of pilgrims
while loudspeakers intone prayers.

To his eves Canada's sacred waters were
the mighty cascades—especially those of the

National CGreographic, March I98]




Ste.-Anne du Nord Eiver—that tumbled
into the 5t. Lawrence. The falls of Ste;-
Anne, seen at the northern end of his hike,
provided a climax for his hopk.

This gorge was a natural cathedral, where
three channels of water merged and thun-
dered together into a “large circular basin. ™
Here was an image of Canada’s history,
where three differenlt peoples—Indian,
French, British—had fought and merged
into “what iz called the Saxon current.”

Today the falls of Ste.-Anne are still spec-
tacular, but they do not resemble Thoreau's
description. Now erosion has produced only
& single broad stream that courses through
the gorge, falling 213 feet before disappear-
ing from sight.

OORKING for his own country's

origins, Thoreau made several

trips to Cape Cod, "the bared and

bended arm of Massachusetts,”
recording his impressions in Cape Cod. On
his first trip he hiked bhackward into Amerni-
can history, from Eastham to Province-
town, where the Pilgrims encamped briefly
in November 1620, and where lay the possi-
hility of rediscovery and & new beginning;
“A manmay stand there and put all America
behind him.”

After two hours Iam ready to put todav’s
Provincetown behind me. The quiet village
Thoreau saw, then maostly stacks of dred
fish, has become a tourist resort. Shops on
Commercial Street are dubbed Blue Poodle,
Firehouse Leather, Spiritus Pizza. My stay
here i< hriefer than his or the Pilgrims',

I am reversing Thoreau's hike, going
south to Eastham along the Cape Cod Na-
tional Seashore, Sand erosion is an eternal
problem here: In Thoreau’s day the towns
planted beach grass and prohibited grazing,
lest cows eat “the cable by which the Cape is
moored, and wellnigh set it adrift.”

Plenty of traffic speeds by, none of it
afoot. Thoreau saw a few horse carts; [ am
dodging beach buggies that rove this shore
on bloated tires, Camper vansare allowed to
park overnight for 72 hours, but a hiker with
tent and bedroll may not. 1 feel this ruling
excludes the véry people who would see the
beach as Thorenu did.

We live in a throwaway age. The trash on
Cape Cod includes almost enough shirts and

Thoreaw, a Different Man

shoes (o outfit an orphanage; aluminum
cans, never rusting; and, everywhere, the
unrotted carapace of civilization—plastic,
in bags, bottles, and beer-can coolers

In Thoreau's dayv Cape Cod was remote
and sparsely populated. “It is a wild, rank
place, and there is no flattery in it." Itz peo-
ple impressed Thoreau by their efforts to
harvest this barren soil and the hostile sea.
They learned to make do, or do without. To-
dav fewer residents farm or fish, while toyr-
ists, wrapped in blankets against the chill
wind, surf cast in comfort.

After spending a night at Wellfleet, 1
move to the dune tops., as Thoreau did,
walking “the hackbone of the Cape.” On the
bay side he saw desolate ponds and hollows;
now they are dotted with tidy cottages.

At Eastham I meet James Roche, a ranger
at Coast Guard Beach, who is digging in the
sand. He has uncovered a bike rack, buried
three fect down.

“Unce we had a service road, a bath-
house, and a parking lot here.” He points
south, where nothing stands. “These im-
provements cut down the barrier dune, our
main protection in bad storms, In February
1978 the ocean rolled in and swept away
& 160,000 worth of construction. It was bad
planning, and worse luck.” As Thoreau
knew, the cape’s massive sandbanks are
fragile and unstable. and the ocean works
them "as a cat plays with a mouse.”

He also believed that Cape Cod was dis-
covered by the Vikings, who were long for-
gotten when the Pilgrims armived, seeking a
promised land. Watching the waves eat up
my own foot tracks, | can echo Thoreau's
gquestion: “If America was found and lost
agamn once, as most of us believe, then why
not twice?”

HE MAINE WOODS describes
three canoe trips Thoreau wok into
“the virgin forest of the New World. "

His longest journey, made in 1857, fol-
lowed an old logging route from the West

Branch of the Penobscot River to its East

Branch, 150 miles in a looping half circle.

Hiz companions were Joseph Polis, a
Penobscot Indian guide, and Edward Hoar,

a voung amateur botanist from Concord.

In following Thoreau's route, 1 have as-
semhbled a roughly similar party. Warren

A9




Elmer 15 a teacher of ecology from Vermont
and veteran of many wilderness expedi-
tions. Bob Peck and Steve Harbison are
amateur naturalists, both from Philadel-
phia. Together we are undertaking a trip
that had many surprises for Thoreau, some
of them hazardous to life-and limb.

A floatplane = our first hazard, as it
bounces in the crosswinds north of Green-
ville, Maine. Below us is Moosehead Lake,
rumpleéd in broad sheets; where Thoreau's
party beat two davs against the wind to
reach North East Carry. The plane takes 25
minutes, passing over Mount Kineo, where
Thoreau climbed to get a simalar “glorious
wild view."

On the guiet West Branch, we shove off
into a perfect fall afternoon. Our aluminum
canoes dare less handsome than Thoreau's
birchbark, but they handle better in winds
or rapids. - We glide forward, bows slurring
the water in liquid ease. The woods close
about us, and city life seems far away.

The plants Thoreau saw on the West
Branch are unchanged: white and lavender
asters, thickets of alder, spruce, and firs that
“gave a peculiar, dark, and sombre look to
the forest, " His guide, Joe Polis, told him the
Indian names for trees and demonstrated
the many uses of wood, bark, or roots, War-
ren has equally strong feeling for trees. He
tells me their names and habits, and which
species vield the best fire for cooking.

Cold, steadv winds are blowimng on Che-
suncook Lake; the hard work of paddling
raizes appetites sharply. Thoreau, & frugal
eater, was annoyed with Joe Polis for insist-
ing on regular meals. Warren also believes
in refueling: “You don't want to push be-
voned vour meils.” The Indian preferred
menat and bread to Thoreau's experiments
with boiled lily bulbs, but together thev
drank hot checkerberry tea. Chesuncook
village has more amenities today, including
restaurant food and hot showers.

In 1857 Polis had called Umbazooksus
Stream “a good place for moosze,” but War-
ren, who went through this open grassy
marsh four yvears ago, accurately predicts
that we will not see any, Bevond lies Mud
Pond Carry, which divides the Penobscol
and Allagash watersheds, Where Thoreau
saw “a loosely paved gutter” we find a bast-
running brook lined with stones.
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Somehow, Thoreaus and his botanist
friend Hoar took a side path here and be-
came lost in “an arbor-vitae wilderness of
the grimmest character.” Several hours lat-
er, Polis found the two exhausted men,
muddy and flv-bitten, and led them to the
shore of Chamberlain Lake, Carrving a ca-
noe upside down, Bob and I can barely see
phead, but we follow Warren closely along
theicy streani.

AVING ENTERED the
Allagash Wilderness Wa-
terwav, we camp on the lake
at virtually the same place
Thoreau's party stopped. Mount Ka-
tahdin rises 30 miles south, Thoreau went
north from here to see the Allagash waters,
s0 we fight head winds all the next day to
reach his northernmost point on Eagle
Lake, a crag locally called Thoreau Island.,
We then reverse the trip, and after ten
hours of hard work we camp again on
Chamberiain Lake. The next morning our
reward is an utterly placid day. Thoreau
fought wind and waves going south, but we
glide down the glassy lake in long straaght
pulls, Up on Katahdin it snowed last night,
and the sun gleams on the peaks. Power-
bisats break the idvll now and then, but
maostly we see canoes, making good time on
the flat water. We pass into sunset, from
Round Pond to Telos Lake, and loons make
silhouettes amainst the red-gold surface.
Ahead lie streams and rapids where Tho-
reau had the mest anxious day of his trip.

Telos Cut, a channel dug by loggers in the
|440s, connects Telos and Webster Lakes;
its =wift tumbling descent and frequent
bends looked to Thoreau like an “extremely
rapid and rocky river.” We decide to run our
canoes through this stretch of what Joe Polis
called “strong water.”

Thoreau and Hoar portaged this canal,
while Polis gamely paddled through in his
usual fashion, standing up. Farther east, on
the more rugged Webster Brook, the Indian
drove his canoe asthough he were "navigat-
ing a thunder-spout.™ He told Thorean “it
would be no joke to upset there.”

At Telos Cut, Warren and 1 go first, fol-
lowed by Steve and Bob. We slip our canoe
in and begin to race forward. Streaked with
froth, the water is moving much faster than

National Geographic, March 1981




we are; it tumbles over rocks and crashes
through chutes, the safe passapez between
rocks. At the hirst eddy we bail water and
turn to walch the other escend, Steve
and Bob come shding down the bend, their
orange e vests bright agminst the dark wa
ter. >teve wears his lucky stetson, daring
the river to knock it off. Bob rides the stern
like a wary bantam

I"horeau said Polis looked as though he
were nding a nutshell “down an inclined
ard zigzag trough.” The rocks here eould
easily split and hull our shells; Now Bob's
boat shoves off first, we follow, and for half
a minute all 15 well. I look down, stroke
hard, look up—Bob and Steve are in the
water, and their canoe has vanizshed!

Warren and [ head for
right. but their submerged bow catches

M0ALC

a1 chute on the

overnight. Thoreau feared the worst: “it
would be a desperate undertakineg to find
him; and where were they who could help?”

Our own situation 15 not desperate, but
where will we find help? Across the stream a
Voung female moose appears, s1Zes up our
predicament, and fades into the woods
eventually found Hoar, and
therr trip went on without incident. Back at
Telos Dam we find the dam keeper has gone
for groceries, a hundred-mile trip. We wait a
full day for his return, then use his two-way
radio to call the loatplane, which brings
e W and carrnes us to the East
Branch of the Penobhscot Biver

Three days of perfect river travel follow,
clear weather and a fast current taking us
[horeau complained
of the pumerous falls and pitches, which

Thoreau

Laiiimges

rapidly downstream

White water ahead on Maine’s Allagash Waterway, where Thoreau paddled in 1857,

ours., We dip, instantly swamp, and 1 am
launched downsiream—below the canoe
leading with my head, The water has ¢rush
ing force
sliving our anklés and shins
Regaining our feet, we work fortwo hours
1o free the canoes, whie the rver pounds
them against a rock. Finally rescued, both
are too badly gashed for furt
Five miles east of us, at Indian Carry,
IF'horeau helped Polis with their canoe and
ost sight of Hoar: “as if he had sunk into the
earth.” Hoar, thinking the others ahead,
| far downstréam and was missing

20 cold we cannot feel the rocks

1T travel

walked

Fhorea . a Ditferent Man

1iave ominous names ke Hulling Machine

and Grindstone. Some we successiully run,

respininge our honor

As the East Branch opens into
acid stretches, we can feel the wilderness
:-I.':Z'l.'-i.-.IJE'.Lr_ :""q-:" 2TINE iIIl.'I:.'III.,' II_II' T"I_Ili-l |.,::!-.I_'|JI*. (i
his mmvestments and political connections.
| horeau sensed that ths Indian, ke the
country they had traveled, was not quite
what he had expected. On the other hand, |
know that Warren is 2 citv man who would
rather stay in the woods, traveling with an
nx and f '__'::Hl| et of Maps

Al the end of our adventure we are I|Ir|:" :

Lroad,
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unshaven, and outl of food, but no one 15
eager to po home to airports and traffic
jams. We all long for the freedom of Joe Po-
lis, who said in passing to Thoreau: It
makes ho difference to me where 1 am.”™
Throughout his life Thoreau hked sev-
eral mountain trails in New England. He
wrote accounts of the trips in hisJowraal and
The Maine Woods, often calling tor public
ownership of these "precious natural ob-
jects.” Three of the peaks he climbed—
Monadnock., Washington, and katahdin

A clear fall day brings visttors to the Old
Hill Burying Ground in Concord (right). Al
hiz simple grove in Sleepy Hollow Cemetery
(above} fallen leaves are a stlent epitaph
for Thoreau, who tied i 1862, In one of

Autamnal Tinks." he
deseribes how [eaves decay and bring forth

hi=z lasr essays

mew [ife: “They teach us how (o die, Cine
wantders (F the time will ever come when
men, with their boasted faith in
mrnortality, will lie down as gracefully
and as ripe '

' s - B
T s

are now admimistersd by federal and state
agencies. Climbing these mountains with
my family 15 a mixed experience, an intro-
duction to the complex problems of modern
wilderness management

(in Maonadnock, insouthern New Hamp-
shire, mv daughter, Jennv, can still locate
Thoreau's camp of 1858 and 1860, "a sunk-
en vard in a rocky plateau,” where he placed
his tent rafters between stone anchors. Her
brother, Jeff, is dismaved, as Thoreau was;
that many hikers continue to dump garbage
it the summit and carve their initials on
rocks. Monadnock is perhaps the most
climbed mountain in the U, 5.0 125,006 peo-
pleeachvear, some hiking barsfoot. Erosion
on some Lrails 1s at a dizaster level, exposing
tree roots and turning paths into sluiwceways.

Rick Youst, a naturalist at the Monad-
nock Ecocenter, sounded discouragea:
"Monadnock means 'mountain that stands
alone' in Alponguian. It's the nearest big
peak to greater Boston, where families need
fresh air and cheap recreation. On fall week-
ends 3,000 hikers go upeach day. A few stap
(o see our exhibits; the rest are out there beat-
ing the trails to death.”

Mount Washington, lving farther north in
New Hampshire, was private land when
Thoreau chimbed it in 1858, but today it
stands in the White Mountain National For-
est. Steps have been taken to help the many
tourists who want to reach this summit. A
toll road and cog railway, working opposite
slopes, servie those who prefer to chimb their
mountains sitting down

Hiker= in Thorean's maold, beheving it
is far more independent to travel on foot,”
can follow his ascent and descent by using
the system of trails and shelters maintained
by the Appalachian Mountain Club and
the U. 5. Forest Service. The four of us opl
to take the wll road up and a trail down,
inte Tuckerman Ravine where Thoreau
camped. His party had 8 pumber of mishaps
here, including a campfire that bormed sev
eral acresof forest. The hikers today use por-
table stoves; open fires are forbidden

At Baxter State Park in Maine, a Tho-
reauvian philosophy rules Mount Katah-
din. The park’s donor, Governor Percival
Baxter, left strict deeds of trust, as park
supervisor Buzz Caverly explains: “Wilder-
ness was more mmportant to the governor







The disease 1s gruffit
witerfoil in '..II.'_':'I; S d T

than recreztion. =0 we firmlv restrict our
fiumbér of visitors:” The '

s  park has 200,000
CIHTSET W TIOTLST ||| MLl MYTE o R i 1 W
acres of forest and mountains, but only

similar signs of humaon destruction _ & :
Hampshire's Monadnock 1,000 campers can stay overnight. Reserva-

tain he saw nomes and drawing tions are prepaid, :JfL'HL- remain rustic
| in the' rock: “They are all of on Daily use by cars 15 mited, and the same
o¢s for mountain trails; when a parking lot

full, that trail is closed to hikers

Up on Ratahdin the etfects of these poli

cies are clear The mountoin seems un-

rowded: I saw nosign of garbage or carved

mitials, amaller groups of people also tend

LA |.:'||_- tach other,
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s the Abol Trail,a andtalk, sharing the day'sadventure. Jenn:

that follows a great and Jeff lend out their dronking cups; in a

nd gravel, We start 1de pool Bonmie soaks her tired feet. (oing
L]
1

cting to fill them  on 1o the summit alone, I pass a sign thal
. dry: For months dentifies this easis: Thoreau Spring
| almost no roin. We struggle
=, a= big as automabiles, that ATE IN LIFE Thoreau begar
) said were Ythe raw materials of a several wrnlng proj '
"Other hikers offer sips from theis natural history
ns, then encourage us to look for wa- Indians, work 1
the upper plateau g unmigque blend of philosophy an
“here we find deep, clear poals beneath  ecologyv. He also continued to hold stron

he rocks and tall grazss. People stop to rest pinions, defendine the abolitionis




Brown after the 1859 Harpers Ferry raid.
At last, Thoreau turned westward, In
Mayv 1861 he began a 1,500-mile journey 1o
Minnesota, where Americans had traveled
“azinto the future, with a spirit of enterprise
and adventure, " Though suffering from tu-
berculosis, he headed west in the same spir-
it, hoping to improve his declining health
and gather field notes for future projects.

As | drive west from Chicago, the car ra-
dio crackles with news of voting fraud and
poisoned fish, a litany of modern ills. But
Thoreau read of worse news when his train
rolled across Mlinois, for the Civil War hiad
begun. His notes avoided this subject, fo-
cusing instead on the great themes of his
Jowrnal: plants, animals, landforms, and
how thev compared 1o those of Concord.

Today I can see that many of Thoreau's
principles remain intact. Some Americans
are still trving the experiment he described
in Walden. At Elizabeth, Illinois, my broth-
erand his wife, David and Marian, have left
city jobs to settle on a small farm. Like Tho-
reau, they are seeking more than a solitary
way of life. David likes his neighbors, who
are independent but always helpful. “With
more room to breathe here, we feel closer 1o
this community."

Near Galena, [linois, Thoreau boarded a
Mississippi River steamboat {for Minneapo-
lis. going upstream as in A Week on the Con-
cord and Merrinack Rivers, but now seek-
ing his own reconciliation with death.

His travel books on Canada and Cape
Cod asked Americans to take a new look at
their early history, North of McGregor,
lowa, I can stop at Effigy Mounds National
Monument and study the Indian burial
mounds. As a student of Indian culture Tho-
rean would have been fascinated, but his
boat passed by here; the mounds were not
surveyed until 1892,

On the Mississippi he found a new kind of
wilderness, far different from Maine and the
New England mountains but worthy of
careful preservation, Today much of this
area is the Upper Mississippi River Wild

Life and Fish Refuge, which protects the
river from human abuse.

Thoreau had left in Concord two large
works in progress, for which he gathered
data on this trip: *“Wild Fruits" and “The
Dispersion of Seeds. " On one level they were
almost scientific papers, using the new the-
ories of Darwin to explain plant and animal
distribution, On another level they gave a
poetic explanation of his lifelong work as na-
tire's reporter: “She knows that seeds have
many other uses than to reproduce their
kind, If everv acorn of this year's crop is
destroved, or the pines bear no seed, never
fear. She has more vears to come.”

UT HIS OWN YEARS were just

about done. Before leaving Min-

nesota, he stopped at Red Wing

and one day climbed Barn Bluff, a

high, loaf-shaped mound overlooking the

Mississippi. There he wrote a long letter toa

friend in Concord, admitting at the end that

he was “far from well," A year later he died
in Concord of tuberculosis.

He was only 44 vears old, and was litthe
known as a writer or thinker. Yet today he
has becomé a mentor for our times. His
teachings were fundamental: Live simply,
preserve the wilderness, and stay {ree in
hody and spirit.

Climbing down from Barn Bluff, 1 come
across something odd, two paths that at first
look like a vehicle track but then diverge,
one side running higher than the other. 1
puzzle over this a few moments, and then
dismiss it as a modern phenomenon. Hours
later 1 find a short passage in Thoreau's
notes: “The double path on bluff made by 2,
one alittle kigher & fainter, ceasing nearend
of slope, ke a regular 2 wheel track. 3 feet
apart, the lower the deepest.”

A small coincidence perhaps, but this
double path has become to me a reminder of
the Henry Thoreau I am still following: he
ona higher and fainter track, 1 on the lower
and deeper one. And someday, I may track
that fox to his lair. [l

On Barn Blwff above the Mississippi River at Red Wing, Minnesota,
author Howarth takes ¢ walk along the double path Thoreau saw
during his wisit in 1861. Local historians believe the path may date
from times when Indian tribes camped on the biuff.

ARG
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Coffee

By ETHEL A. STARBIRD

Photographs by SAM ABELL

HE JAPANESE gentleman buried me up

tathechinin g 'I.'l.-.!!I.l'-'- erave and left me ti

compostin 13 1ons of sogey Fround coliee
Fermentation, induced by pineapple pulp,
had heated mn i'lll!:.--i.'"l: ;m-r-'-':].at-rl pages 3G9l to a
||_I_[|_'E:-. tolérable 140°F

For 2,000 ven ($9.50) and 30 minutes, | steamed in
some S 10,000 worth of the world s most popular bever
age component, pernaps the best bay in today's japar

Billed as an antidote Tor almost everyvthing, this fea-
'II_]TI._"I glirgacLlon at :"'-.'.-|'_§:|r;|| :"'-:,_-"II-- ~HURa A ENter i
suburban Tokvo merely left me hmp. And somewhat
immadestly clad in a dissolving paper bhikini

If the unique bath did little for me therapeutically, it
0]

surely showed how tastes have changed in this lans
traditional tea drinker=. A generation ago few japanese
had sampled coffes by the cup, let alane by the tubful
Now Tokvo alone has some 16,000 coffechouses; the
nation, more than 100,

None §ovisited even remotely resembled Europe's
‘penny universities’ of vestervear, where scholars, phi
lasophers, and pohiticians crowded into smoky dens ti
sip the brew fora penny or two, When an early English
coffeehouse suggested customers ante up a bDttle extra
‘to insure prompiness” m service, the gratuity called

L LI Was BT

_._-_:I._l_l_-- Ve foor coffes FeqUIres |_.||"I'|f (il ven these
dayvs—the equivalent of 51.50 a serving. For thoze whao
find idoor prices too steep, platoons of curbside viend-
ing machines dispense cotiee for about 50 cents a can
hot or cold according to the season

Although new 1o

LI.['.‘!I' .II:.I‘.L" Il.:- |||.I.||- I BViE-
gpener in other PHaCes; since the ninth century, when

according to legend, an Ethiopian goatherd found his

Rock frolicking about after munchine on coffee cher

rie=, He sampled a few and was soon gamboling along
with his goats.

From humble berinnmines as hoth food and drink for
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Caoffee break to remember: n
per bilkins (below) bash n 1.3

I
pund coffee (left) for

sparingly: 1he bean brings more leay waorld's largest coffee grower. Frost har

haome than stavinge there acain hit southem Brazil, “The losz of a sin
It's not their addiction to cafecinfios— rle tree means the loss of meome on that spi

lemitasse doses heavily sweetened and  for the three to five vears it takes to replace

larkly brewed—that gives Brazilians the L. Multiply that by our 15 million trees

niters. Rather, it's the chilling thought ot @  vou can appreciate our concern

killing frost, which. in 1975, damaeged near- At Pirawut, an hours theht inland
wave had already blpckened

Iv half of the country's three billion coffee  cold

trees and sent retal prices into oriit swatches of trees. Atalla’s workers; ble

N I
A THOLDEeT
B E

1979, when I tal

such disaster loomed 1n June eved, toled into their third sleepless

N | TR0, . a | K i i : - i . 8 ] . &
i |l| '.1||' ALy J'll-.'-..l. || L AT Y '|| "l'.l.'.l.l-"|'.-'.l-'|"[.'.!I'a'.'.l!."




dEe vulnerable areas with o warming

smog. T he Atallss, ploneers in this process,
saw their efiorts pay off in rescued trees.

The anly major export country suscepti-
ble to frost, Brazil suspended all shipments
pending assessment of damage. And uneasy
importers;, fearing a shortage, wenl on 4
buving spree. Inevitably, prices rose, even
though Brazil's actual losses fell far below
the first dire predictions.

~pveral international experts summeisd up
coffee’s swings in-much the same way: “"We
have long periods of low prices, short peri-
ods of high ones. When highs occur, farmers
rush 1n to plant. Once the tree begins hear-
ing, It churns out beans without too much
¢ifort forthe 12 fo 30 yvears of its normal life
Overproduction follows: prices fall. Farm-
ers tear up their plants and put in more sta-
ble crops. A disruption in cotfee supplies
starts the cvele all over again.,

Producers and consumers agree that the
only sensihle solubion s to IImit output to

Promised land of the coffee tree. the
Andean uplands of central Colombio
right) | climuitte, slope, and soil

[}
rAfrican sirub

Abowud cight months after the plant’s shor

Hved Mowers fabowve) Ul the air with

igmitne-[ike IFOETance, Colombia s trées

produce heans of world-fomed gualitby

-
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what the market can absorh, plus a standby
reserve, and sell at prices reasenable to both
sides. But what's reasonabler

Since 1963, 24 import and 44 export coun-
tries have cooperated through their London-
based International Coffee Organization to
stabilize the situation. By imposing a gquota
svstem, thev can limit the outflow of beans
{rom producing nations in times of oversup-
ply. These controls, in force to sustain prices
only until the market does so normally, have
been applied twice: from 1963 to 1973 and
again in October 1580

Despite vo-vo conditions and a 100 per-
cent increase in living costs in the United
States over the past decade, coffee remains
one of the least inflated prepared beverages:
five cents a brew-it-vourself cup.

Coflee Cruze Spread With Islam

Certainly the ingenious Arab who stirred
up the first “bean broth” from the coffee
cherry's agreeable seed had no way of know-
ing how his concoction would later stir the
world. Launched about A p. 1000 from
Yemen, its popularity soon perked across all
Arabia, keeping dervishes whirling through
nightlong rituals and worshipers awake.
For teetotal Muslims, it became an integral
part of religious and secular life.

Battles over the brew began about 1500
when physicians sought exclusive distribu-
torship and mullahs complained that out-
side imbibing was emptyving their mosques.
Despite frequent efforts Lo restrict its use,
coffee collected devout disciples as Islam's
influence pushed north and west.

Constantinople (now Istanbul) quickly
acquired such a great thirst that Turkish law
permitted a wife to divorce her husband for
failing to keep the family ibrik, or pot, filled.
Suing on such grounds should be easy these
days. Never able to grow its own roffee,
Turkev can no longer afford to import it
from abroad.

Behind the landmark Blue Mosque in Is-
tanbul, 2 middle-aged Turk who had trav-
eled in the States stopped me to practice his
English and his charm:

“You are from America, ves? I will show
vou around.”

“All I'm looking for is a cup of real Turk-
ish coffee.”

“Ah, so sad. There is none, Something

04

nice inleather, perhaps? Or mavbe copper?”

“No thanks," I edged away

He took myv arm and guided me into a
dark, cavelike café where, hidden from the
eves of less fortunate Turks glowering Into
their tea, we sipped small cups of bootleg
hrew—perhaps a bit milder but no less mud-
dy than in better days.

The proprictor wasn't shy about his
sources. “Mostly from my countrymen who
work abroad. They bring in two kilos when
thev come home, for their own use of course,
I buy what [ can for 3,000 lira [$36] a kilo.
Six times old price, but I do OK."

The bill convinced me: $1.30 for each
three-ounce thimbleful.

“Government sav Turks here no work
hard any more. I say *bah.' Take away our
coffee and what they expect?”

Recognizing coffee as a hot item, visiting
merchants of Venice carried their first cargo
from Constantinople to Italy in 1615; by
1750 it could be found throughout most of
western Europe, So, too, could that frater-
nal lodge of the Levant—the coffeehouse.

As the coffee craze rumbled across Eu-
rope, devout Catholics denounced it as the
drink of infidels, and therefore sinful. Be-
fore committing himself, Pope Clement—so
it's said—tried a cup and became an instant
convert. He settled the matter by baptizing
the brew to give it Chnstian statos.

Germans grudeingly did without for a
while when Prussia’s King Frederick the
Great banned the beverage to bolster sag-
ring beer sales. In other places women agi-
tated for prohibition, claiming coffee
inhibited the virility of their mates.

By the late 1600s Britons became smitten
with the bean, despite prices that reached
the equivalent of 348 a pound—a record.
Within a few years London was putting
away more coffee than any other city in the
world., (The economics of empire later
caused a shift to colony-grown tea. )

Many of Europe’s 18th-century literary
and musical greats found coffee a pleasant
prod to genius. Valtaire reportedly drank 50
cups & day; it's a wonder he got pny work
done. Balzac revved uponit before he wrote,
and Tallevrand took time to pen his perfect
formula: “black azthe devil, hot as hell, pure
asanangel, sweetaslove,” Johann Sebastian
Bach composed an entire cantata poking fun

National Geographic, March 1981




il those who sought to suppress the brew
Along about the Bach era. the ever enter-
prising Dutch took a good look at the lucra-
tive coffee trade, another at their colonies in
the East Indies, and decided the two were
macle for each other. By the early 15th cen-
tury Java was supplving the Netherlands
with asteady flow of fine beanscarned in the
steamy holds of westbound sathing ships.
Fortunately, unroasted beans react little
to lengthy storage if proper

which thev readi

v protected from
v absorb

Once roasted, however, beans begin to dete-
rnorate. Present-day purists put the peak fla-
vor at no more than one month, Once coffee
5 Eround and opened, they say, Haovor
declings atter aboul ten days, even in refrig-
erated tiehi-hd contammers

dironeg odors

IF'

(Md Labels Have New ‘l.‘l-'.'.miru,_:,*-

Beans labeled java and mocha (named for
the former coffee capital of Yemen) still
fetch premium prices in speécialty shops and
for use in better blends, More of both seem
available than either source now provides,

A knowledeeable Belrmian trader ex-
plained the discrepancy. "The bulk of to-
dav’s commercial coffees falls into two basi
categories. Robustas, hardy but a bit harsh,
ustially come from Adfrica or Asia and often
end up in seluble form, Arabicas, largely
from Latin Amernica, are choicer, milder, of
excellent cup quabity. They re preferred [or
coffees where taste outranks convemence

“The orieinal javas and mochas—in fact,
ill important coliee at one Umeée—were arab-
icas. But Mocha has practically gone out of
business; and Java was forced long ago by
mass destruction of 1ts arabica plantings
from leal rust o substitute maore disease-
resistant robustas. Nowadavs, some high
grade arabicas are called java and mocha
even though they may be grown elsewhere.’

When Indonesia, which includes Java,
gained full autonomy in 195

4, the Dutch
departed, leaving behind a few large estates,
now nationalized, and a good deal of native
know-how in ¢offee culture. A returned
Dutch exporter, A. M. Tiysseling, knows
the market well. "Eighty-ive percent of
Indonesia’s output comes from about
100,000 smallholders; some work only a
few trees each. Methods are as primitive as
thev have alwavs been—planting, picking,

-Ir ._:I'|I! !_n'r-l.'l ||I1I'-'|'|'|.||".i|' -H-! i

sorting, and processing, all done wand.’

Dovo Soevono Kertosastro runs a more
sophisticated operation on 860 acres of hie
privalte estate in Dapmpit-Malang,

Harvest was in full swing. Flocks of dain-
ty httie javanese women perched in the tree-
tops, picking away and iwitlering to each
other like =0 many brown birds.

“Another native we have also picks with
care, Dovo told me over a superb cup of cot-
tee. “1The luak, that's asmall catlike animal,
rorges after dark on the most ripe, the best of
our crop. It digests the fruit and expels thi
beans, which our farm people collect, wash,
ancl roast, a real delicacy

“aomething aboul the natural lermenta
Lion that occurs in the lnak's stomach seems
to make the difference. For Javanese, this is
the best of all coffees—our Nepd lvak.”

He refilled my cup. “I'd like to trv it some-
time, " I told him more out of politeness than
conviction.

“You just dicl. ™

In the cherry reside the beans: the two

sepids b the heart of the coffee tindustry, On

|I'!4-: planidlieris HIEFIDE KTELT RETTies ar

sometimes stripped along with the red and
rrpe Vost coffee, however, 18 grown on
srmidll farms, where several l|.l:":‘_r'.|.I _r"!|'|.‘

|':_:.': PO FTLE)

(g Jruf ail
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Branches of the family tree founded by
Java's pioneer plants hnally reached the
Americasinasagaof resettlement that reacs
maore like fiction than fact

A Java-born tree taken to the Nether-
lands in 1706 for botanical display spawned
A descendant (most plants =elf-pollinate)
that the Dutch presented eight vears later Lo
Louis XIV. King of France. Martinigue's
military governor, on leave in Pans, man-
geed to nip off a ship and nurse it through a
trouble-plagued return trip to the Carib-

LHEAN O :':ia W ACant waler raaan

Coffee reached French Guiana in 1722
By then, neighboring Dutch Guiana already
had been in the bean businegss for aboud
!:_,|__' VEars

When differences between the (rulanas
developed, a neutral Portuguese envoy sent
to negotiate & settlement negotiated himselt
into the affections of a French othoal's wite;
she obligingly pilfered a few beans that he
sneaked back to Brazil Coffee was =oon
growing in suitable climates throughout
equatorial Latn America,

The tropical Amenicas, which now enjm
1 near monopoly on arabica coffees, have
what it takes for peak production: rich soil,
reliable rainfall, ideal altitudes betwee:
and 6,000 feet.

Because the bean-bearning chernes ching

glong branches in tight formation and ripen

3 UL

at different rates, gathering them has always
heen done manually, And it still is in the
ombia and Central America

highlandsofCo
where mechanization, even if possible,

Southern Brazil's much gentler slopes are
=5 restrictive. Here., Wolney Atalia has a
ready contoured some of has rolling gcres to

would create catastrophic unemployvment

accommaodate a mammoth of the modern
yoe: drimetra coltedora de café do mundo

Bushwhacking into the fifure, the

world 8 Iirst successiul mechanicald COTTE
picker (fop) reploc ik men om O
Atalln plantation n Brazil ||:-|_'_:':||'. pro-

cessing, cherries dry in the sun (right)

Though the machine may further coffes
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ﬁl i‘ [7i}:¢l1'Ing.¢ and downturns keep dealers
pe

= L TLTigR |T,|.|_'ll ;
hopping at the Commodity Exchange

b . ondon witer of world tradine ooty
ﬁ'-ll:‘f—"i‘l.ﬁl‘-"-ﬁ. ﬁ cARY London, d ceriter of wi rading activity
tn coffee futures (below). Fhstorically, oy
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Sdo Poulo state after a 1979 cold spell

send chills through world coffee markets
Prices soared in 1975 :'._I'r.e." frost injured
nearly half of Brazil’s coffee trees. With
much of its best coffee land south of the
tropic zone, Brozil is the ondy major coffes

-

['."|:|.|I.'.'|'|' L0 sujiyer rmasis. Syven 0, IE Frow's

a third of the world crop

In a mutual effort o stabilize prices,
producing and consuming nations hoayve
agréed upon a system of guotas and re-
o BETVCS. En.'[ staBhle Or fol, prices arg seen as
too [ow by many nroducers. Savs oneg Bra
ziitan grower: "1 he inflation rate tn pro
ducing countries is rising foster than
the Stoles, If coffee can't keep poce

o E 1§ s ' 1 e z ! L i
'l-'!."r'-l-l." |'-'|-.I I LY AP L Wl £ T i

A world wathout corfee 15 ard o swal
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ap, top lefi i tuchs auwsay about five cups
i |.|l|.. fir CVETY Man, WOorman arnd child

The Ulntited States averases less than half
that much per person but outhuys every-

' 1rr i —

LA goirie 1.2 million tonsin 1978




the first successtul cofiee-picking machine

185 O 4 grape Dar-

viester, the machine straddles the tree rows

e Tl e O o e 3 e o 4
m I} .|| L= .Il T = II | ||.
4 L [ ™ 1 U :

Designed along the

likea platicrm on stilts, 1
.! B E

Field hands, paid by the bagful, tend to
skip lghtiv logded trees, leaving about 20

percent of the crop untouched. 1'he colhe

clori 1SN T iussy; it can clean off 95 percent in

st SLIREAE Wy ELCLS

It"s all still handwork high in Colombia’s
Andes, where Lus Gonragn Lopez of Chin
chind cultivates eight acres of coffee, aboot
average among the country's 300,000 grow-
ers. With his nephew singing along the tree
row beside me, | picked at top speed tor
more than an hour, collecting bare

chernes to cover the bottom of my four-ki

T SR
L .I|-|I.'.!.

wailst basket, Meanwhile, my relaxed co-
worker had blled has to the brim without
missinge an ehmble cherv—aor a note 1n his

Nonsion serenacdi
Safeguards Spawn Hlegal Profits

As s0me protection against coffee s hoom-
or-bust cveles, tarmers ke Luis Lopez mas
comimit their entire crop to the National
Federation of Coffee Grrowers of Colombia

at a daily established price. To fund this

subisidy program, the federation levies a 25

percent tax—in cash and actual cotlee forits
inventory reserve—aon the exporters of out-
T '-'i:r"ll.-

Most principal producing nations follow
emilar proctices. But Caolombin loses alot 1n
the process Lo smugy

Dir. Pedro Valencia, director of public re

iations for the federation. acknowledees the

T s
L. L.

problem: “About 400,000 bags of contra-
band Colomban cotfee reach the States ey
ery yvear; Maami warehouses are ull ofit. It's
g free-access comn ll-li'._- 10O YVOUr country, si
I FIIE CdATEs !l'-'.'-. L els Lhene |'.'-:1'||_'|I'[|;.'
chips bring back contraband cgarettes
which clear vour country legally and ente
mine I.-..I".:,.-III'. a0 Wt .ll-l EJ'.'!i. WILYS P
smugelers ran far ereater nsk in Uganda
during the tyrannical reign of deposed dicla-
tor idi Amin. Compelled to deliver coltee to
his corrupt regime for worthless currency or

pone atl all, smalllolders beran sneaking

Tl il & T L = | | I i Fy i i | i = : 4 =
their better beans into Kenya, which als Coffee’s colonial tradition thrived on the

|'|' 'I:. i1 I-I 104 I.I trath r |||| 1ol | |'.|.|'_'J.r irl r|||. Tolndpinlil, v, Wwhere J!'I.I|-J'.rll_ll-'||:i- wWorkers
Uganda side were usually put to death, here cull a day’s harvest for rejects. Shortly
U National Geopraphic, March 98]






How do vou like your coffee? Much
of the world [ikes it quack, 20 g firm

I rieste, .|r:1_!_1- makes pachets i cthonie )
jelr fsl CITERED Ara coffee conter in
Norway, cooks learn how [o prepare it
cafeteria style (top). Toste-wise wiz
ards behind the stenes at the jacols
Company in Bremen, rérmany, sam-
ple brews (foucing page) bdfore pre-
scribing thetr hlend

while those across the border made a bundle
as illegal middlemen

W hile the intake of coffee may not be haz-
ardous to health, its output can be, especial-
Iy in tiny El Salvador, where 3 percentof the
growers produce 60 percent of the crop. At
the larger fincas one may be greeted by fero-
cious enard dogs and wary, armed employ
¢es. These coffee czars, most from the
countrv’s wealthiest families, have long
heen targetzs of terrorist threats, Kidnap-
pings, and sometimes murder.

Here, amid past volcanic convulsions,
some farmers must rope themselves down
their near-perpendicular manzaonas o pick
and prune their trees. And fumcilars out-
perform man and mulen conveyving the har-
vest from windswepl ridgetops to deep-cleft
chazms, where beneficeos hull, dry, and bag
the beans for export.

Coffee Fills Noational Cotters

Troubled as El Salvador mayv be, the
country remains the coffee champion of
Central America with a crop last vear of
about 150,000 tons, worth 532 million dol-
lars to an economy almost totally dependent
upan Lthis one commodity.

Across the Atantic in a ke [atitude,
Ivory Coasters operale under more conge
nial conditions. Combined output of some
150,000 small growers makes them undis-
[i'.l.[['['.' leaders 1o ralsing African robusta, a
principal monev-maker for nine of the conti-
nent’s developimg countres

~No one paitd much attention to the com-
mercial potential of robustas, fArst lound
growing wild in Zaire in 1898, until the
1950=. Since then, the Ivory Coast pick has
grown to a quarter of a miliion tons a year,
eriving the country a sound economic base

Mr. Gng N'Gorand Yobouet of coastal
Aboisso 15 an average Ivory Coast land
owner. Along with the customary two wives
and a number of his 18 children, he works 16
acresof semicleared forest, growing a casual
mix of marketahle coffee, cocoa, bananas,
kola nuts, and oil-bearing palms

[ followed him through half 4 mi
eled undergrowth to the site of his scattered
coffee trees. Towering above ready reach,
all of them needed pruming

“No, no. It would take away too many of
my cherries. The government man says

MAnIGe,

¢ of tan-







thev'll come back bettér on new branches.
But not for two vears. With so many mouths
to feed, I cannot wait. "

The government realized belatedly that
old age and neglect of trees were killing off
the crop. However, replacement and up-
grading programs go slowly: Most farmers,
like Gng. feel they cannot afford to lose what
they have even for a more promising future

Concocting & Quick Cup

The sudden surge in demand for Ivory
Coast and other robustas stems from soarnng
sales of mstant coffee. Introduced toan in-
different public in 1901 by a determined
JTapanese chemist, solubles refreshed some
U. 5. fighting forces during World War T but
didn't win a lasting place in civilian larders
for another two decades. Today 20 percent
of all coffee is processedinto sprav-or freeze-
dried form.

Which simply means dehvdrating liquid
coffee much as it comes froman ordinary pot
mto an extract of easily dissolved granules,
pulverized to a powder or agglomerated into
larger nuggets to resemble regular grinds.

Another act in the roaster’s repertoire:
eliminating most of coffee’s kick. Unroasted
beans are soaked in waterto swell their cells,
then submerzed tn a solvent that flushez out
about 97 percent of their caffeine. Rinsed
thoroughly, they reentér the pipeline to be
roasted, ground, and packaged.

World's largest roaster, the massive Max-
well House plant in Hoboken, New Jersey,
begins its production line across the Hudson
River on Manhattan's Wall Street. Here ex-
perts like Tom Conroy, a 47-vear veteran,
decide what types and tonnage of beans Lo
buv in order to maintain quality standards
for more than a dozen company blends

A gas-fired roasting machine filled the

“Mad Dog in a Coffee House,” by
Thomas Rowlandson, satirizes an En-
glish coffeehouse of arowund 1800,
Coffechouses swept Europe in the
| 7th century as havens of temperance
and wit. In London they served ds fo-
rurms foremerging political conscions-
ness. At the time of this caricature,
however, they were in decline, having
spuwned the English private club

404

tasting room with a tantalizing aroma; pol-
ished cuspidors yawned around a revaolving,
cup-laden table.

“In the taster's trade; we smell, sip, and
sense, but we don't swallow,”™

Tom began by “breaking™—stirring the
coffee’s surface froth to release all its fra-
grance, He then inhaled a spoonful with a
squeal not unlike air escaping a punctured
tire, After rolling it around on his tongue, he
neatly bull’seved a cuspidor, gave the table-
top a slight turn, and took on the next cup.

“We classity coffee with such words as
smooth, acidy, Riov, winy, sharp, pungent,
or neutral. Some, like acidy, may sound




negative but are actually favorable traits

“Identifving a batch and where it's from
i=n ttoo difficult: Thisis a Brazilfrom north-
ern a0 Paulo state, ™

The United States might never have ac-
quired the coffée habit if rebellious colonists
hadn't resisted Britain’s laxon tea, dumping
i load into Boston's harbor and refusing to
buy any more from Tory sources. By the
time the Revolution ended, coffee had pre-
empted tea as an American table mainstay

Chur forebears took their coffee seriously,
steadily, but not with any frills. They simply
poured loose coffee, crudely milled, into wa-
ter, sumetimes added eggshells to settle the

prounds, and boiled the whole mess to the
blackness of a bat cave. Not gourmet, per-
naps, but it warmed and fortified many a
frontiersman, and such coffee still satisfies
some cookout chefs.

Like athers, | have long sought the ideal
recipe; filter, drip, or perk; beans and blends
from this place or that; roasts that range
from light brown to something short of soot

I managed to figure out that the world’s
annual bean production could make
1,644, 000,000 cubic feet of liquid coffee, a
volume equal to the Mississippi'soutflow for
an hour and a half. But 1 have vet to figure
out how to brew that perfect cup ]
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umatran
Journey

By HARVEY ARDEN

Photographs by
DAVID ALAN HARVEY

rE BRI, GFiERAFIET ¥ TAl

UMATRA TAUGHT ME many things, but
perhaps the most useful was the humbling
concept of jam kavet—rubber time. It has
nathing to do with rubber trees, though that
vast Indonesian island taps more than its share of
them. No, jam karet has to do with filtering frustra-
tion out of daily events, and accepting what must be

| was introduced to it on the journey from Telukbe-
tung, Sumatra's southern port, to Palembang in the
interior—a scheduled nine-hour trip by rail

I'he train, a vintage affair, chugged and wheezed
through the logged-over countrvside, repeatedly hiss-
ing to a stop for no seeming reason. As It paused for
ten, twenty, thirty minutes, the heat grew oppressive.

Exploring the breezeless cars, [ found hundreds of
transmigrosi—landless poor from overcrowded Indo
nesian islands—being resettled in Sumatra’s open
spaces( Java has 1, 100 persons per square mile, Suma-
tra a mere 90). This voluntary program aims al trans-
planting an astomshing 2.5 million people during the
current five-vear plan alone

Thesze transmigrasi were crammed together withall
their worldly goods—pots and pans, bedding, bicy-
cles,; sacks of rice, crates of squawking chickens. But
they seemed not to mind the long delays; most stared

At home in an ancient volcano, a rice farmeér
eves a storm above Lake Tobo, cupped in o
¢rater on Indonesia’s Sumatro. His wpland
home rises high and cool above jungles qnd
swoamps of the world’s sixth largest islgnd

4008
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out the windows wilth unexpectant eves

“Why hurrv?" asked a father cradlingtwo
children, “We waited months
When we get off the train,
L b take us mto the

Five us seeds, a butialo,

. g it
Oore thev 18

Wi Wl
iunghe
tools Lo cul

LIS £
e MOore
=001
trees and build houses. It will be vears before
4 "|'l.'5|:- HULTs r

returmed to my

real home,

Chastened, |
waited out the hout com
plaind a useful concept in a
land where impatience is futile

The train pulled into Palembang long al-
ter dark. *Only =ix hours late,” the conduc
tor aaid, smiling. “Beware of pickpockets.’

| learned much more, of course, in man
weeks of exploring Sumatra. This western
hastion of habitable 1s
lands sprawls like a dozing crocodile just 60
miles south of Singapore, its half-opened
mouth pointing toward Java and its tail
toward India (map, page 4135

Bizected by the Pguator the Califorma
size island is a place of wild and improbable
extremes—20 volcanoes, 13 of them active,
a thousand-mile-long tidal swamp: vast rain
forests roamed by elephants, rhinoceroses,
tigers, and orangutans; and exotic flora in
cluding the rare rafflesia—the world’s larg
est flower—meore than a vard across

It's a place, as we Jl, of incredible natural
wealth, producing 50 percent of Indonesia’s
exports—including 23 percent of the world's
_a tenth of its tin (maostly from the

Wi :I.1\ | S

seal and

onesia’s 3,00

of Baneka and Billiton),
[ caffee, tea, pepper

It 15 also a

affshore islands
plus huge harvests of
and other cash crops
tapped storehouse of gold,
and other mineral wealth

Here, too, lie the bigeest o1l and gas Dhelds
in Southeast Asia. When Japan invaded the
Diatch East Indies in 1942, Sumatra was a
not only for 115 natural
rches, but also because of its strategd posi-
tic e Strait of Malacca, chief shpping
lane between China and India

lP;LIII. I|:l.

barely

prime abjective

Texans Leave Their Brand

“You from Texas or Amencar’

The question came from a smiling vouth
who hopped unbidden into my open-back
taxi in Telukbetung. He was the first of
many Sumatrans who would suddenly ma-
terializ o practice bn
alish—a highly esteemed second tongue in
Indonesia. The [exas oilman
who helped ploneer Sumatra’s ol industry
had obviously been branded deep on his

. -. I~ - T
|:-l..':-!’.l' e, CAFed

cslereoly e

CiOTSs [LISTIESS,

| had en \'!~||'|z1:--'1 Telukbetung as a sleepy
South Seas porl. Instead, | found a noisy
roiling city, fuming with traffic, vivid with
flowers and pastel architecture, redolent of
noticeably that of the durian, a
spilv-husked, melon-size fruit that smells
like rotting meat but tastes (if vou can get it
past yvour nose) like sour custard spiked with
swicet almond lgueur

oo rs—most

Humanity in transit: A

-I'-‘I.Illl III.lIlI I II-" . I:i'.l.l..il LI-II I!:l..'l. i
from o tracn (left) taring
e froom crowded Kea o
redgettiement in Sumdatra s
wide-open spces
Chher "transmigrasi,

ir [andless migrants, cram
a ferry (Fight), provisioned

patience a nd thiddr

Ly with
DY e Il.l:-'|' T '-.' T A [t F
family will receive

-\. ||I|||||-|r|-'”-- -_!F.lr'l '-' -Jlilll.” L.'

voluntary program designed
to transplant 2.5 mildion
mdonesionsg withir o
fve-vear period






Vendors hawked shoes, unripe mangoes,
herbal remedies. A loudspeaker blared the
muezzin's call to praver, Lurid posters bally-
hooed the latest blood-and-sex movie epics
from India, Japan, Italv, and the U. 5,

The jungle 1 had expected has long since
been driven far back by logging, planta-
tions, and transmigrast settlements—some
started as far back as the 1930s by the Dutch,
who ruled these islands for 320 vears before
Indonesia declared independence 1n 1945,

At a pepper plantation I plucked a cluster
of peppers—still green—irom a tall thin

41:

When it pours, it keeps on pouring in

a land left wringing wet by more than a
hurndred inches of rain a year. The
infumous Sumatran squalls sweep in from
the Stroit of Malacca to barter—and
hlegs—the fecund landscape.

tree. Saronged women nearby raked ripe
black peppercorns out to dry on woven
mats. Thetrees abundance along Sumatra s
littoral gave it the name Pepper Coast.,

Sumatra, of course, was one of the East
Indiez Columbus sailed westward to find.
By the late 12005, Arab and converted In-
dian traders brought Islam to Saomatra,
whence it spread to Java and neighboring
lands. Europeans arrived later—ihe Portu-
guese staking their first claim in the area in
1511, On their heels came the British and
Dutch, aware that a single cargo of pepper
could earn a princely fortune.

Signs of Old Eruption Remain

On a hillside above Telukbetung's har-
bor, 1 pondered a large iron buoy weighing
al least a ton. Now g road marker, it was
tossed up here—nearly a mile from the sea—
by a catastrophic tsunami from Krakatoa's
erupiion in 1883.

Where that volecanic isle once stood in the
Sunda Strait between Sumatra and Java
now looms a smolderning black cone named
Anak Krakatav—"son of Krakatoa." A
Sundanese boatman named Sinestro had
shown it to me, and had told me of that cata-
clvam nearly a century before:

“In the time before I was,” he said, “a
great island rose up where you see Anak
Krakatau now. One day—BOOM—it blew
upand was gone. The skvturned black. The
sed rose up. Never was there another wave
like that!"

Eighteen times more violent than the May
1980 eruption of Mount Si. Helens, the ex-
plosion was heard in Ceylon, 2.000 miles
away; the tsunami killed 36,000 in Sumatra
and Java: Debns-laden "Rrakatoa winds”
circled the earth, creating brilliant sunsets.

No doubt the blast struck panic in the
hearts of Sumstrans even in Palembang,
now a port cityv of 600,000 some 50 miles up
the broad Musi River. Here in the 7th cen-
tury arose the Buddhist Srivijava empire,

Natnional Geographic, March 1981



arephants, rhinos, orangutans, and

uﬁ.mﬁum,ﬁ#,mﬂ
spices for warid markefs,

_ RAIN FOREST . -
 hothowse harbors rare |
fauna and flors—tigers, 3

T

Sumatra

Californin-size Sumatru Of Sumatra's 29 volcanoes,

rides the Eguator ot 13 are active. Hardly a year

Indonesia’s western goes by without an sruption,

priw. Here bloomed the . -

early Buddhist Srivifava .

empire. European Sanamd N ns. ! q?
influence landed with the wah#mi“ﬁw St ‘_f {M|
Portuguese in 1511; then killed 36,000 in nearhy

the Dutch prevailed for Suinatrs and Jave. . mﬂ-
320 years until Indonesia OXLOVETERS , 200 K.
procloimed independence O BTATUTEMILES 06 \

in 15435,

whose influence eventually extended to the
Malay Peninsula. Great merchant fleets
once anchored in the harbors of this Phoeni-
cia of the East, payving fat tolls to the king
rather than face his pirate fleets.

Today, however, a new empire flourishes
al Palembang—an ¢mpire of oil called Per-
tamina, the state-run petroleum monopoly.
I drove for an hour through the vast refinery
complex at Plaju. across the Musi, virtually
a city unto it=elf with miles of neat employee
bungalows and executive homes. clubs and
restaurants, swimming pools and tennis

A Sumatran Joirney

Eibampe dmef & shooph)sims
COmFUIE Y iles g TELELS
wal Deg SITHARRGID BT DY (T-0a

courts, even a mosgue—all set against a
backdrop of cracking towers billowing bril-
liant orange flags of fire.

For yvears run as a kind of fiefdom by com-
pany officers who amassed fortunes, Perta-
mina by 1975 had run up one of the higgest
debts in commercial history—an estimated
10.5 billion dollars, To keep its oil flowing,
Indonesia—a member of OPEC, the Orga-
nization of Petroleum Exporting Coun-
tries—renegotiated loans, bringing the debt
to manageable proportions. Today the gov-
ernment keeps firmer tabs on Pertamina.
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“Sudah rusak!—Already broken!” an-
nounced my drver, Jojo, whose battered
Land-Rover I had hired to take me the 200
miles from Palembang to Bengkulu.

“INeed water hose,” Jojo said, arriving at
my hotel door two hours late. “1 get it fixed
and come right back!™ It would be 458 hours
of rubher time before he returned.,

Meanwhile, I vistted Palembang's street
of gold-cloth weavers, where women bend
over looms from dawn to dusk for the equiv-
alent of a dollar or two adav. “Time doesn't
matter,” I was told. “Price depends on how
much gold goes into the fabric.”

[ wandered through a Chinese Buddhist
red pagoda temple, thick with incense,
adorned with elaborate altars, Here pray
members of the large Chinese community,
srudegingly respected for their business acu-
men by the native population. 1 noticed a
thronelike red chair with hundreds of long

natls protruding up from the seat. “LUised m
our penitential ceremonies,

an elderly

Chinese explained. He showed me a snap-
shot, “See, I do this a few weeks ago,” The
photograph showed him plunging both
hands into a bronze vessel. “Filled wiath boil-
ing odl," he said. "1 wash my hands nit, but
the gods protect me. Look." He held out his
hands, wholly unmarked.

Jojo Versus the Potholes

Finally JToio returned, and we set off for
Bengkulu along pothole-cratered roads that
are justly infamous. Even before the onset of
the monsoon rains, we averaged barely 15
miles an hour, crossing sagging wooden
bridges through whose broken railings less
fortunate travelers had apparently plum-
meted. Jojo drove Sumatran stvle—hewing
stubbarnly to the middle of the road, swerv-
ing only to avoid onrushing perdition

By nightfall the Land-Rover had broken
down four imes. Jojo tinkered at the engine
witha screwdriver and pliers, hisonly tools
Finallv he shrugged. *Can't go on, Moun-
tains ahead.” he =aid, and somehow coaxed
the vehicle back downhill toward Palem-
bing. Determined to go on, | remained with
mv luggage beside the road, alonein the inky
cquatorial darkness.

I recalled someadvice given me in Jakarta
bv Martin Cramer, a German schoolteacher
and & seagsoned traveler in these parts. He
had cautioned me: “Whatever happens, re-
member, don't panic. In Sumatra there's al-
ways 8 wiy out of everv situation. Just be
patient. Help will arrive.”

After 45 uneasy minutes, a par of dim
headlights swungout of the darkness. A bus!
I waved it down, dickered aver price with
the driver, and soon found mysell ouncing
along once again toward Bengkulu

Bevond the mighty Bukit Barisan—
Sumatra’s narrow, thousand-mi

e-long

Freewheeling vouths spin through
Aedan, the island’s brgrest city, with a
poplation of more than a million
These schoolgirls {right), members of @
figurehead roval family headed by the
Sultan of Deli, are among those who
can afford motorbikes. Life passes by
gt slower pace for a young woman (left)
who, [ike B0 percent of the population
[fves (0 rural Sumatra.

Yational Geographic, March [95]
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Latex trickles from one of 375 trees
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lurking terrors, was reward enough

Alter returning to Bengkulu, Kustario
:-Iulj'll_'l'_ oul it oS W e e '.ill." [.‘IJ'.l].. MK
in 1938, had exiled the young nationalisl
leader sukarnno, later first presudent of the
[{'.'E-'I-'llil' of Indonesia

We spoke of Sulkammo's fall after the
attempted Communist coup in 1965, Anfi-

leftist wmenerals, including Indonesia’s
current president, suharto, took control o
the govéernment. In the aftermath, an esti
mated 200,000 1o 300,000 Communists and

suspected Commiunists were massacred
| azkeid Kustario i he had ta
the hig

"1 kulea 24

(en part 1n
iting. He nodded, grim hpped

men,” be said flatly. “Lake
this.” He made a thrusting motion with his
hand, as if holding & dagger. “Verv bad to
iill, I know, but Communists verv bad too
If we don't kill them, they kill us

He looked at me intently

'1f vou Americans understood that, Viet-
nam would not be Communist today. "

Misory Rains on o Bus Tnp

he bus ride from Bengkulu to Bukit-
tingel can be a horror story untoitsell. In the

FAINY Season. now upon us, the skies flush

down such torrents thit the roads dissolve
Mudholes ingest vehicles up to the head-
hghts. Busez have to wimch themselves
oul—which can tourn a scheduled 36-hour
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shochornierd into seats intended for tour
Your limbs quickly fall asleep. Unbearable
heat rises from the engine. Loudspeakers
only inches pbove vour head blare down

Indonesian pop musi
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alia. I shared a few davs of rubber time on
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was in Sumatra to update his Indonesig
Handbook, a manual for economy travelers
like himself. “It's for people who can only
afford to spend, say, Oive dollars a dayv In
Indonesia, ™ he s@d
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Uled Kotaradang

“Former Indonesian
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A merchant and businessman Cur walk took us through some of Suma

en worked as a circus clown for a tra's most breath-stealing sceneryv, a world

¢, " he said, flipping a cigarétte inthe air  of soaring volcanic peaks—including 9,4585-

and catching it deftly between his lips foot Mount Marapi—set amid terraced rice

But Uncle Dee Dee's fortune never came ficlds of an electric green. Here and there

He settled down in Bukittinggi as a guide,  tin-roofed mosques flung back the blinding
selling herbal remedies to make ends meet.  sunlight like mirrors

Now he's often sought out forone of Uncle we fled across a tumbledown bridge

Diee Dee's “famous walks,” but he takes only “Buailt by the Duteh,” Dee Dee said. “Never

those he cares to and refuses pavment. fixed since.” The bridge invoked a memory

“lourists spoiled me with their money,’ During our war against the Dutch,” he

he savs. “"Now I doit only for love recalled, "1 was a pacifist—but still a




dren

Wheeled jungle gym: Batak chi
scrumble over an old station wagon in
front of a 300-year-old ancestral home
(right). Such dwellings are shouldered
on woodpiles and topped by a saddle-
shaped thatch roof, though tin s
hecoming more common Inside. o
communal room houses as many as egnt
families. Sumatrans raise large

families, believing that many children
bring prosperity. Youngsters are rarely
left untended and are cared for by all,
Such loving vigilance continues while
this mother has her hair dved (below)

$22

patriot. Other people carried guns. I carned
words, Wherever people gathered, 1 spoke
arainst the Dutch, And it worked, didn'tit?
[t took words and punstocreate ournation,

We reached a village where a bullfight
was taking place. As in the Minangkabau
:-:!I-_Er.*[l-.l, the contest was hetween two water
buffalo, who butted heads until one trotted
away in defeat. They fought in ankle-deep
mud that splattered the spectators as well
as the animals.

By the time the contest ended, it was
dark. Walking back through the paddies in
the blackness was nearly impozsible, Once
again, however, & bus came out of the night
to the rescue. Hiring it on the spot, Linvited
a couple of dozen other stranded Westerners
to join us—hard-core travelers all—and
jabbering away in Enghsh, German,
French, Dutch, and MNorweglan, we
bounced back through the potholed suma-
tran night to Bukittingm

A Mountain Stirs, a Village Eles

Crossing the Equator in the cool, breezy
highiandsof the Bukit Barisan, we descend-
ed toward Pekanbaru in the swampy low-
lands. En route we passed a village of
thatched howses that had been crushed liter-
ally out of existence. A river ol rocks came
down from the mountain,” said a man pick-
ing among the rains, “Manyv people killed,’

Mount Marapi, it appears, had shrugged
its mighty shoulders, sending down the
avalanche—a not infrequent occurrence in
these parts

We reached Pekanbaru, a bustling inland
pnort of 170,000 surrounded by dense jungic
and mangrove swamps—and Indonesia’s
most productive otl region. At nearby Rum
bai I wandered the neatly trimmed lawns of
P.T. Caltex Pacific Indonesia, jointly
owned by Standard Oil of California and
lexaco, It's a resortlike complex reminis-
cent of Pertamina's in Palembang

“Tow Fryt fewer than a hundred Americans
remain,” explained managing director
Frank Robin. “Under the government's “In-
donesianization’ program, we are traimng
otherstotake our jobs. A few years more and
the feld operation will be run completely by
Indonesians,”

Nearbv I visited the first oil well to siphon
the rich Minas field’s low-sulfur crude
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American engineers located the site just be-
fore World War I1, but it was the invading
Japanese who drilled the first well. Today
the region sends more than 800,000 barrelsa
day to world oil markets.

Pushing northwest along the mountain
spine of Sumatra, vou come to a natural
wonder: Lake Toba. Miles wide, deep and
blue, it is cupped in the crater of an extinct
voleano. In the center of the lake lies Samo-
sir Island, ancestral hame of the Toba Ba-
taks, one of the most fascinating of all
sumatran peopies.

Formerly cannibals, the Toba Bataks to-
day are peaceiul and hardworking. For cen-
turies Muslims from Padang to the Aceh
region in the north tried, often by force, to
convert them, but the amimist Bataks re-
sisted fiercely. Then, in 1862, a Lutheran
minister from Germany pamed Ludwig
Nommensen arrived in Batakland. Within
afew decades, armed onlv witha Bibleanda
fiddle, he Christianized the people.

Today, any Sunday morning on Samosir
lsland, you hear lovely Christian hymns
drifting out the open windows of Batak
churches—as strange an anomaly as anv to
be found in thiz land of anomalies.

To Muslims, however, the Christian
Bataks are still notorious. Though thev've
given up eating human flesh, they still eat
pigs and dogs.

I took a ferrv one morning across Lake
Taba from Samosir Island te the market
town of Haranggaul on the mamland, Dur-
ing the five-hour voyage Batak women sang
charming Christian melodies from a hyvm-
nal. Near the stern a woman was cooking a
not of stew for ale to passengers. The odors
wafting from her kettle roused my appetite.

‘inally, ladling mounds of stew into tin
plates blanketed with rice, the woman
passéd out portions to cager passengers for
the equivalent of about 30 cents. Smiling,
she held a piled-high plate before my twitch-
INg NOse,

“I= good. Is goad,” she zaid. “Eat!”

I gazed into the plate, Sitting there in &
bed of rice and vegetables was a dog's lower
jaw, each white tooth neatlv in place,

“Try! Try!" she implored.

“Sorry, [ am Muslim,” I lied, with silent
apology to true believers,

She shrugged and started to eat the food
herself, breaking the jaw apart as casually
as I'would achicken bone and gnawing hun-
grilv. Ping, ping went the dog's teeth as she
spat them one by one into the tin plate.

Cultures Continue to Clash

In Medan, Sumatra’s biggest city—a
boisterous metropolis of a million people—I1
lunched at the plush Medan Club with my
gracious Indonesian host, Dr, Soekardja,
and a Dutch engineering consultant, Hans
Veenhuveen.

Mozt of the Dutch left Indonesia during
the 1945-49 war for independence. The few
who remained were expelled in 1957-58,
during Sukarno’s confrontation with the
Netherlands over Dutch New Guinea, now
called Irian Java, After Sukarno's fall,
Drutch businessmen were allowed to re-
turn—amang them Hans Veenhuvzen.

Hans, the son of a Dutch planter, had
heen taken prisoner by the Japanese in 1942,
at age 16, along with hundreds of others.

“For a time we worked building roads and
railwayvs, but then | was sent here to Me-
dan,” he said. “The Japanese had us build a
Shinto temple with a special platform for
sumo-wrestling exhibitions.”

Dr. Soekardja smiled. “This is the very
building." he said, “When the Dutch retook
Medanin 1946, they turned it into the White
Society Club, Now, of course, it is for Indo-
nesians, though not exclusively. Hans here
15 now one of our members,”

Hanz pointed out the thick beams sup-
porting the structure’s roof. 1 helped carry
those and put them in place.” he told me.
“INo doubt I'm the only member here who
helped build the clubas a slave laborer.”

My final stop in Sumatra was Aceh, the

With star-cluster brilliance, a battery-powered headdress lights up the three-
day-long wedding between bride Martini binti Amin and Sutan Rajo Hamid of
the Minangkabau people. According to custom the bride's family does the
proposing. Family names and property pass down the maternal side of this ethnic
iroup, centered in western Sumatra, Ambitious men mahe their own fortunes.

A Sumatran Journey
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lanterns speckle the Gulf of Tapanuli fabove)

Baited by these lights, herring-size fish called

“gembung” blunder into waiting nets

Other lights, from a gas-liguefaction plant’s
flare-off (right), singe Che nIgt sty over soms af
the world's larpest natural-gos fields ot Arun, in
Aceh province. The otl-sooked eastert flank of
the island produces about 50 percent of fndonesia’s
setroleum exports. Relatively Little of the (ncome
henefits Sumatma directly, however, since most of
the revenue goes to Jaharta, Indonesia’s capital

Such frustrations

thetr unflinching aond patient acceptance of the

caprices of fute







island’s northernmost province, One hears
forbidding rumors about this, the most zeal-
ously Muslim part of Indonesia. Famed
warriors, the Acchnese fought the Dutch
without letup from 1873 to 1904, and kept
up sporadic guerrilla warfare right up until
World War II. Thousands of Dutch died
here, many ambuzhed by Acehnese who dis-
emboweled them with razor-sharp dageers
called rencongs.

In the capitnl, Banda Aceh, I visited a
cemetery where the slain Dutch were
buried. One might expect it to be overgrown
with weeds by now, but not s0. An Indone-
sian caretaker was meticulously trimming
the grounds with a mower.

"We hated the Dutch, ves,” he said, “but
we respected them too, After independence,
no hard feelings. We honor their dead as we
do our own,”

The few Westerners who make it up this
way are cautioned ta respect local customs. 1
heard that women wearing shorts have béen
stoned here, and that men have been ren-
conged for dallving with Acehnese women.
But these are exceptions.

I found the Acehnese friendly, gracious,
welcoming, among the most highly cultured
people in Indonesia. The Arab influence can
be seen not only in the culture but in the
phyvsiegnomy, including almond-shaped
eves and Semitic noses.

There's a deflinite air of prosperity about
Banda Aceh, with its solid homes, well-clad
citizens, elaborate mosques, and wide,
clean streets.

“Yes," a prominent Acehnese told me,
“weare one of Indonesia’s richest provinces,
with gold, copper, molybdenum, quartz,
natural gas—riches beyvond counting.

“And vet, we are a disappointed people.

Much of the profit goes to Jakarta, too little
remains in Aceh. You see how bad the road
from Mednan is—weare hardly connected to
the rest of Indonesia, When the railway
broke down, it was never repaired.

“Several times since independence some
of our people have revolted against the rule
of the central government. They say once we
were colonized by the Dutch, now we are
colonized by the Javanese.

“Many of our people would like to see
Indonesia become a strict fundamentalist
Muslim state; they feel the Javanese mix up
Islam with the old Hindu and Buddhist
wavs, They would also like Acehnese wealth
to stay in Aceh.”

Four-legged Mowers Groom Airport

The plane due to take me back 1o Jakarta
from Banda Aceh was late, of course. *Too
clouds,” I was told by the agent at the air-
port. “No radar here. When the clouds hit,
the plane will come. Watch for the man on
the bicyele.”

The man on the bicyele?

Well, it seems, water buffalo are used
here to trim the grass on the landing strip—a
veritable cow pasture. When a plane is due
to arrive, a man on a bicycle rushes out and
chases the buffalo out of the way. His ap-
pearance signals passengers that it’s ime to
check .

At last the man on the bicycle appeared,
the buffalo were waved away, and the plane
landed. Boarding for the flight back to Ja-
karta, I glanced at my watch.

“Hmmmm, only three hours late,” 1 said
tomyz=elf, and sat back to relax. At last I'had
gotten used to things, just as 1 was leaving
this fascinating, maddening, marvelous
world of rubber time. 0

NEW VOLUME OF RESEARCH REPORTS AVAILABLE

The 12thin the National Geographic Society's series of Research Reports summarizes the result of 77
scientific projects supported by the Society in 1971, This 771-page volume, compiled by John 5, Lea
and Nancy Link Powars, reviews investigations in many fields, including cultural-ecological studies in
Africa und South America; oceanographic explorations in the Mediterranean and Atlantic; early-man
researchin Africa; studies of inscets and birds; research on whales, mountain goriflas, polar bears, and
other mammals: and archacological digs in Israel, Turkey. Mexico, Arizopa, and South Dakota,

Copiesof the latest volume and the other | 1. covering projects started in 1890 1954, 1955-60, 1961-62,
and in subsequent years through 1970, may be ordered at §5 gach, postage paid, by writing Dept. 61,
Nationnl Geographic Soclety, Washington, 1. C. 20036, Request later billing if desired.
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Why 1t costsless

to spend a little more

forajJohn Deere.

\ And the John Deere line

‘_____.-\ af 21-mch walk-behmd mowers,
thoueh mtroguced oniy a tew

vears ago, 1s just as solid and
dependable as the others

Crranted, a John Deere Lawn
Tractor, Kider or Walk-Behimd Mower
may cost a hittle more than some others you
might constder buving. At first, anyway.

But n the long run, vou almost
always save money buymg a John Deere

Pake lawn tractors, On the average,
the life span of a "bargain” lawn tractor 15 Tou
to five vears, depending on brand and use

Look at it thes way

Which would you rather

have? A Jlohn Deere Lawn
' Tractor that may well
last 12 years? Ur a

“hargam  tractor

that lasts only
four or fivers

Figare it out and
vou 1] see why it costs less to spend
a hittle more for a John Deere,

iy contrast,
it is not at all
LNsua: O d
John Deere to
.ii'..‘:-t ]” VEArs U Imine.
In fact, many of the ongnal

lohn Deere Lawn | ractors, hanif
i 1966, are shill being used today

For the name of
the dealer nearest you, or 4
toll free. (Hlmms, call
SO0-322-0658 ) Ur winte
_|l-i:|| eere, | S b2, Moline, 1. 61265

DOWN-TO-EARTH VALUE.
Big savings now through May 31
at a participating

John Deere dealer

John Deere Kiuding
"-Tl wWers alsn have an
outstanding record
tor longevity. | hats
why 1t s so difficult
to findd & used one

for sale

Nothing Runs
Like a Deere” | S




The Philippine eagle:
headed for extinction?

B=._:.‘~;|.3|_:—_ D UPIN AHANDKERCHIEF, a
Hhilippne eagiet 18 hoisted on &
scale by Dr. Hobart S, Kennedy (above)

4e and colleagues Nell L. Rettig, AlanR
Degen. and Walfogang A. Salb have beer

studying this: mapior under a National
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ping government aid. Laterobagrvallons
reveal an adolescant 5 practioa ol mocs
kKillmg (night), using twigs rom 1158 Ness
Lestruction af forest habilat by iliega
logoing and agrcuitural practices nas
araged the birds popuiation 1o aboul
400. But recently enacted laws have
~omea to their rescue. Share such re-
search with your fnends. Usa the mem:
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OIﬂYVISAGives%u
All These WaysTo Pay.




If you want to pay in full each
month—or in monthly install-
ments—Visa gives you that

choice. If you want cash, it's

| available to Visa cardhold-
ers at over 100,000 financial
offices, worldwide.

o i

»,

;{fﬂ'ﬂ want to pay with money |
| froms your checking or savings
- accounf—without the prob- |

lems of usi |
ot ooy il
that works like a check.

You can get cash, too—
m:unnl:'!tnnunrinml'lﬂ

1t!.--t."' e .p.“_j.l

If you want a travelers cheque |

with a mame and reputation
that means ¢ world-
wide, carry Visa Travelers

ues. And, should you
ever lose them, Visa Trav-
elers are backed
bya

ide refund
system.

itwithVISA.

‘wrrvice availabile st the option of participsting financial imstitutions.
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Our name and address.
In a word.

We're Waunsau Insurance Companies. Former-
Iy Employers Insurance of Wausau. Formerly
Employers Mutuals of Wausau. You'll notice
the Wausau name is gaining emphasis. But it

has always identified us since we began using
our lamiliar trade-
mark, 27 years ago.
Yet, there is
change. We're nol
the same company
we used to be. Today,
we operale a dozen

WSAU
. INSURANCE
“= COMPANIES

= Winissan, Wiscomsin 54401

enterprises essentially devoled to serving
the insurance needs ol business. But were
also a growing force in personal lines.

The Wausau story is simple. If you're
looking for an effective insurance “partner”
to help you control
losses and costs,
there's a sure way to
know when you're
on the right track.
Just watch for this
little railroad station.
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Last Chance
N
to Buy at

I hese Low Prices
This is the FINAL OFFER at these
| OIW FRICES. Inflationary press
feUulre 2 I1'.|'I-:‘|-i'|.l|‘|' l_ri.'l'
rorease etftective May A1, 19A1
Haowever those who enter g new
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(N EEL| il '--;|.-.,-|-1 prices tor  the
first twea full vears of enraliment
Act Immediately to beat b
sCheduled nrice ingrease, and be
gligible o conmtinue to by
lusurious volumes at tod
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prices well into 198},

Urfs

s

d i LANLLERL A NEE PN ELELE
T T L1 =

 hisp lr-..._‘. ;-
-I

A batm N




The
100 Greatest’ Books

‘Ever Written,

The world's greatest works of literature
bound in genuine leather and accented with real 22kt gold.

greatest books, The titles and au-
thors leap quickly to mind. And for

good reason. The books that have been
recognized as great, generation after gen-
eration, are part of the world we live in
They have shaped our lives, our language,
our values our outlook

These books include novels like Mel
ville's Meby Dick Dickens’ A Tale of Two
Cifres, Hawthorne's Scariei Letter, Bronte's
Wuthering Heights. They include serious
—vet highly readable—works of thought
like Plato’s Republic. heroic epics like
Homer's [liad. sharp-witted satire like
Swift's Gulliver's Travels.. . brilliant poetry
like Whitman's Leaves of Grass

On everyone s hist would be the great
works of Shakespeare, Chaucer, Dante,
Darwin, and Twain, These are books you
want on your bookshell. Books vou want
yvour children and their children to read.
And now you can have them—the ulti-
mate private library.

II i5 not difficull to List the world's

The Volumes Themselves
are Works of Art

Your pride in this collection will be
two-told—arising both from the signibi-
cance and stature of each ]iterﬂry master-
prece..and from the sheer beauty of each
volume. Every volume in this unique pri-
vate hbrary will exem plifj.' the ultimate in
the art of printing, binding, and illustration.

Genuine Leather Bindings

Today it is rare to find books bound in
genuine leather. The cost of such bind-
ings and the time required to create them

has made the crafting of such bindingsan

almost vanishing art But each book in
this collection will be bound in genuine
leather!

Intricate Cover Designs
Accented With Real 22kt Gold

Each luxurious |eather binding will be
deeply inlaid with real gold on the spine
and in perfectly-matched golden designs
on the front and back covers. Then, to
bring out the full beauty of each cover
design, the pages will be gilded along all
three sides with a special golden finish.

Elegant Finishing Touches

Each volume will have beautiful end-
sheets of rich moire fabric and a matching
ribbon page marker. Each volume will be
bound with a “hubbed” spine that is
characteristic of only the finest books. In
every respect this is to be a collection
which rivals anything seen in the great
private libraries of days gone by,

Exciting Diversity
The halimark of a distinctive library is
diversity. Therefore, the volumes in the
collection will vary in size, in the leathers
used, in the distinclive cover designs, and
in the illustrations. Yet the collection as a
whole will exhibit an unmistakable har-
many, because the volumes will be of

consistent guality throughout

Convenient Acquisition Plan
Because of the extreme care and crafts-
manship required in printing and bind-
ing. the books in the collection will be
1ssued at the rate of one per month. It will
gi'l.rE vou great p'[easure to see your
collection becoming more impressive with

(eiriefresanesd o mext poge)




each passing month.

Comparable books bound in genuine
leather command as much as 575 pei
volume. However, vou will be pleased
to learn that the volumes in this collec
tion will be priced at only 333 50 each for
the trst two full yvears. Future volumes
will be simularly priced subject to mino
penodic adiustments to reflect varying
matenal costs

It you desire, you may return any vol
mme within 30 days lor a Hall retund
Moreover, vou may cancel your subscrip
non at any oome

R.S.V.P.

F'o accept this invitation, you need only
complete the Preferred Subscription Res
ervation and return it to us. This sumple

step 15 ||:| il 15 necessary or A

pegin bullding a private libran

owm that 15 sure tn be envied by all who see il




Last Chance

to Buy at ,7

These Low Prices

e i the FENAL OYFFER at ||'1|r-l|.:
LOYW PRIC TS, Inflationary press-
ures require @ moderale  price
inerease effective May 31, 198
However. thase who onter 3 new
suidmcriptiinne  bpfu that  date

will be guarant prive probec-
thiem al currenl prices o i b

first Pevry tall veoars of enrollmend.
Vit immiedisiely 10 beat  the
s hedtiled price norease, and be
eligitle to contimue to huy thes

. Tustirious volicmes o todiy’s b
ﬂ’ prices well inbo 1983
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MLUSD BE POSTEMARKEL BY MAY 31, 1981 1O QUALIFY |
FOR TWO YEAR PRICE PROTECTION AT CURRENT LOW PRICES 16 |

The 100 Greatest’ Books ‘Ever Written.,

[he Easton Preas No payment required.
47 Richards Avenue Simply mail this
MNorwalk, Conn, DGEB57 subscription reservation.

Please send mae the first volume ol “The 100 Greatest Books Ever Written™ bound in genuine leathe
and reserve a subscription in my namie. Forther yolumes will be sentat the rate of one book por month
at $3350" gach. This price will be ruaranteed for the next two full vears
A list of books scheduled for future monthly shipment will be sent to me. | may indicate which titles
n thas st ifany, | do not want to receive, thereby insuring that | never recerve any books | do mot wiarnd
8

[ understand that | mavy retum any book withan 30 davs for refund, and thal e1th rpsrty fhay cand ¢l this

-.'.I'.'---'||1I:.'-:1 FredrmHnl at any time *Mus $1. 75 per bk for sheeppniny dend Rierdling |
[I : I- 5 . i1 . 1
| Ayment Uplions (Check Ll i
LETE] |
Charge each volume to my :
siaster (Uharge)] Card IVISA o< |
| FaSiqdl L @FLY Mai I-.I.-l i 1457 !
| enclosed 18353525 (payable 1o Easton Press) TRET il
| T Ay TSt vl o
| 1 Bill me B35 253 prior 1o shipment (or my hrst Sligratian
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‘Séiantists baTiewe that these hominids wgﬂlga::l o two feet, ain stpge 1ools, -

and developed “human’ family slrpr;tuﬂﬁumm‘-fung Iﬂn'n pair m and

different roles between lTIElHE E;,lﬂ fﬁmlles . R .ﬁ.. T

~*_Sclentists hope that by studying hﬂnmﬂs nmm!? tt! undarsinnd about

ourselves—and about the evolutionary forces thatshaped modern Homo sa-
piens. By continuing research into the past, pl‘fiﬂm of survival—({acing us
loday and tomorrow—may be solved.

Richard Leakey, pictured above with Homao habilis, established the FOUNDA-
TION FOR RESEARCH INTO THE ORIGIN OF MAN (FROM) in 1875 10 support
the on-going sclentific research of human origins and promole public
understanding of the scientific evidence relating to early human development.

As a non-government public foundation, FROM depends entirely
on your contributions. The Foundation would be pleased to send you
additional information about its goals and membership program.

moM Contributions are tax-deductible angd may be sent 1o :

i
l.-‘ll

Founpamion For Researci wto THE Omicin oF Man
41 EAST 4250 STREET NEW YORK, NEW YORK 10017




“The air over our
Bethlehem, Pa., steel plant is

a lot cleaner now
than it was in 1953."

‘Back in the Httes. smok-
Ing stacks mpant PrOEIeSsE —
prosperity. jobs; an improve-
ment in our standard of living

But today, little or no
SIMOKE MENNs DIOPIeSs— 4
concern tor our guality of life
1O OUr enviransoent.

'Here at Hethlehem Stewl
we share that concern. And
we e domg something about 1
at all of our plants, mines,
cuarries and shipyards. We're
making great strides in cleaning
S !l'l'. o IF; a5 F 00 Call Se [TOI
these betore-and-after photos
of our Bethlehem, I'a., steel
plant. And we're doing just as
well at eleaning up the water

"lEbakies e, 3 lot ol
expensive hardware, and a lot
of hard work to solve PO EL-
LHr T blems. Al thic plani
alone, we've spent more than
£ 100 million tor air and water

quality controls

Bethlehem's commitment:
To do what s necessary
to protect public health

Vi ve made substantial
progress and are now cortrol-
e moce than 95% of our
major air and water pollutants
|i1 OUT WY, D OTe Dew ik
tighter environmental regula-
tions are implemented or pro-
posed, cur nation should stop
raretully agsess the situation
review our accomplishmients

1 1 1 1
Ab] asee v much SGchibiona

CHEAR i 35 '||.'LI":-'-u.Ir:-.' [l gl .I!

ard aHordablh

Our position is clearl
explaimed m our booklet, Steed
raking arrd the Erviromment
which includes a copy of our
Staterment on Environmental
Cuality Control, Write
. 47601, Public Atrairs
Dept., Bethlehem Steel Corp.,
Bethilehem, PA 18016,
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refrigerator. A Frigidaire
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flve naw Tues and one
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FRIGIDAIRE

. HERE TODAY, HERE TOMORROW.
| Hﬁlgldﬂlm Gap =f the Wiy Canzobdared indeatrrs

AMERICAS NATIONAL PARIS

Flan your vislt now with the naw ""Complels
Guide to Amarica's National Parks"

The official guide, published by the National
Fark Foundation, covers 353 of America’s Na
tlional Park araas, One easy-1o-read, lact-1illad
volume contains everything (o plan your tnip eff

clantly: = parmitifes Information = park activities

e campinghiking = telephone numbesrs * oCom-

modations =
* Maps.
AN ideal gift item|
oand 34 95 plus 85 for postage and handling
10 Mational Park Foundation, Departmant GFP
P.O. Box 57473, Washington, D.C. 20037
D.C Residenis add 25" sales fax
allow three weeks for delivery)

supplies = first aidhospiials

iPlease




Here’s mileage you can be

proud of in a car

you can be proud of.

The V6 Cadillac,

With 29 hwy. est....
[18] EPA est. mpg.*

The V6 Cadillac ks the
successtul merger of two
boawifully compatibie
propasitons. Namely, thal
your next car can (1) combins
the inherent guality and valus
of 8 Feetwood Brougham or
RigVille with (3] the inhasant
gificiency of a VB

“ew Automatic Overdrive is
standard.

Vhe four-spead automatic
ransTIEROn mcivdes &8 fuel
saving ovestdrive geas that
melps the V8 Cadillac schievs
A Mot impresEive I8 mpg
highway estimatn

725 miles esl. hwy. range...
!lEﬁ| miles est. driving range.”
The VB Cadillac slen savies

time bacause yau don't have
to-stop &0 often 10 refuasl

Or combine 3 V6 with
fromt-wheel drive...the V&
Eldorade and Lhe V6 Seville.

Their goores of standand
features smbiacek averylhing
trgm front-wheel drive and
foaur-wheel dise brokas i
Mhiee-spged automatc
PSS mod foue wiheel

independent suspenaion

The Diesel Cadillac.

With 33 hwy.esl. ...
[21] EPA est. mpg.*

I'he Diesel Cadillec boasis
the best EFA mileage esti-
mates ever fof Fleeraaod
Broughame and DeVilles

A1 miles esl. hwy. range...
587, miles est. driving range.”
The more you drve, the mora
vou need & Dhessl Cadillac

Ladillac outselling Mercedes
in [hesel cars,

Figuras lor tha 1880 mode|
year show Cadillac Diasal
models cutsalling Mercedes
Diasel models. Source

Ward s fatomotive Reports

Our front-wheel drive
Diesels...the DHesel Seville
and the Dhesel Eldorado.

The Diese] Seville g the only
car in the world eqquipped with
a Diesel VB as standand

Mow you must doedithe which
Cadillac s bast Tor you . . with
availabie Dissel or V& To buy

or lease. see your adil bac
(b0 @bt

"Use ssiimated mpg Mor
EmpEristn. Youi itlieage ard
ramge may differ dapanding an
" d, distance, wedthad Aot
h ih-“ milsage and ran
lowar Milsags and r.-mu-nT:l whar ln
Califernia. Hangs natlmalse
abinined by moltiplying EPA ual
mpg andl Piwwy. sl By steanderd
fusi) impk rwklng . . 26 palions for
VE Flepiwaod fraughems and
Dw'ilten . 1T gallans for Diesel
Fleatwond Broughams smnd
DaVilien

Cadillace are squippad wiat
M-bulf eapines prodoéed
watlpun divisicns. Sea yousd
Cadiline Gealar for detsliy.

ot

AL | A MM TAR TEANIIDN U B8
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You believe a car should gladden the heart and engage the mind.

Monte Carlo is your car.

You firmly believe that a car should be every bil as good as it looks.
So as your aye plays over the sweeping lines of Monle Carlo for
1981, make your mind aware it's enginearad for the real world.

The new Computer Command Control system continuously
moniiors engine lunctions and adjusits Monte Carlo's performance
to meet driving conditions.

Corrosion-resistant primers, special urhnﬂrmatmﬁls and zing-rich
precoaled metals help assure the lasting beauty of your Monte Carlo.

The powerful surge of an optional 3.8 Liter Turbocharged VE will
further individualize your Monte Carlo.

And power steering, power brakes, and automalic ransmission are
standard in an asrodynamic Monte Carlo with thess EPA estimates:*

HICEH WY EET EPA EST MPG

Standard 3.8 Liter V6 26 19
Optional 3.8 Liter Turbo V6 27 [159]

Alsc be mindful that all this, plus an gl iy appointad interior,
comes logether in a personal car as indlvidual as you.

Buy or lease the 1981 Monte Carlo from your Chevrolet dealer. And
It it gladden your heart, whila its Chevrolet prica eases your mind.
‘Remember: Compare the “estimated MPG" o the "estimated MPG™ ol
other cars. You may get differant mileage, dapending on how fast you drive,
weither conditions, and Inp length. Actual highway milaage will probably be
less than the estimatad highway (ual economy. Estimales differ in Calil

Chevrolets are equipped with GM-buill engines produced by various
divisions, Ses your dealer lor dedalls.

Hﬂﬂhﬂt& p%grlo. .




on the rocks?
Enjoy it with Smokehouse® almonds.
Champagne? Serve Blue Diamond®
blanched salted almonds. Sherry?

It's a natural with our whole natural nuts.

Whatever your beverage, it goes better
with one of our seven snack flavors.

‘ California Almond Growers Exchange
BO. Box 1768, Sacramento, CA G5808




A celebrated artist captures the charm and beauty of the woodland yvear on plates of fine porcelamn . .

“Woo agd “Year

by Peter Barrelt
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The changing seasons ... and the delightful creatures of the forests.
Portraved in a collection of twelve charming collector’s plates . . .

ane for each month of the woodland vear.

Each plate crafted in fine porcelain and decorated with a border of pure 24kt gold.

Limited Signature Edition.
Avallable exclusively from Franklin Porcelain,
Advance Subscription Deadline: March 31, 1981,

he beauty and gruce of &«
young deer frolicking in the
summer mencdow the de.
light of a baby raccoon being
| startled by a tiny green frog .
the charm of two chipmunks
- I sharing their food with a little
bird . . . such scenes from nature have n very special
fascination for us all. To be able w0 capture these
quahies in visnal form s & unigue gift—and the
rencwwined Enghish painter Peter Barrett has that rare
gift tn abundance.

Because Barrett 15 & traiped naturnbist as well as
#n artist, he is able 10 portray in his work not only
the persomalily of nature’s most captivating crea-
tures—but also their distinctive Tfeatures in realis-
tic detail.

This distinguished wildlife artst will now under-
take @ umguely challenging assignment. He will
creale a series of new works of art exclusively forn
collection of twelve porcelain plates—plates: thit
will depict woodland antmals at play throughout the
twelve months of the vear.

Each of these works by Peter Barrett will be
created for “The Woodland Year™ porcelain plate
collection to be issued exclusively by Frankiin
Porcelain. And the frst edition of this collection will
be a special. bmited " Signature Edition.”

Each plate portrays a different animal . . .
in a different month of the venr

To capture the beauty of these woodland scenes.
Peter Barrett will depict each animal in a different
natural setting and during a different month of
the year. And each delighiful amimal —the raccoon
for Apnl, the deer for June, the badeger for October
—symbalizes especially well that particular time of
the year.

The Junuary plate, for example, portrays two
Grey Squirrels in the forest on o snowy winter's day.
The April plate depicts a family of raccoons—
mother, father and baby-—poised on the side of a
pond observing the antics of a tiny green frog. For
May, two little Toxes are startled by the sudden ap-
peurunce of a butterfly in the tall gruss. And the
Apgust plate depicts two chipmunks sharing their
breakfast with a White-Breasted Nuothatch

Every one of the twelve plates that make up the
collection has a charm about it that s irresistible,
Because no detuil, no matter how subtle. escapes the
eveé of Peter Barmrelt

A unigue way o depict noture's most
delightful creatures

Consummate artist that he is, Peter Barrett is always
socking ways to make his ant different and originil,
Amd here he has found & most ingenious one. He has
portrayed each scenc 4 though it were being viewed
secretly, without the animuals knowing yvou were
there. Thus. as you look al the plate. vou have the
lusion of having peered through an opening in the
forest—aond suddenly come upon this delightiul
seene! It's a techrigue which Barrett uses in the most
winning manner. . . and ench of the twelve works of
art becomes a new and pleasant surprise.

in order Lo caplure the art of Peter Barrett in the
most appeiling manner, each pluate will measore 98"
m diameter. And the entire collection will be crafted
of & fine porcelain that has the whiteness and rich-
ness well suited to dramatizing the colors Barrett
uses in his art. Moreover, each of these lovely plates
will be decorated with a border of pure 24 kurat gobd.
Franklin Porcelain has entrusted the creation of the
plates for this collection to its affilinte, Franklin
Porceluin of Japan

Signature Edition available for
A limited thme

The Signature Edition of *The Woodland Year”™ by
Peter Barrett will be distinetive because i is the only
ciition of this collection that will bear the signature
of the artist on each plate.

In the tradition of fine porcelain, the plates in this
desirable Signature Edition will be issued only dur-
ing a single vear—und will never be made available
agnm. Thus, the total number of sets in the Signature
Editon will be lorever limited to the exict number of
vidid subscrniptions entered by the end of 1981, plus
dne sel for the artist and one for the garchives of
Franklm Porcelan.

The collection of twelve plates will be zent 1o
subscnibers af the mte uf:m-rrvrn ather month, and
the 1ssue price for each plnte is just $55, pavable in
twio comvement monthly mutallments aof $27. 50 each
This fuvorable price is guaraniecd (o subscribers for
cach of the twelve plaies in the collection. regardiess
of any nise in costs during the entire subscription
perod

To enter vour subscription for the Signnture Eda-
tion, be sure o madl the application at right 1o Frank-
lin Porcelain by the sdvance deadline of March 31st.

bk ol Ol T CHIERRFY

Displaved in vour home, these original collectors plates
will bring the magic of the woodlands—and its delightfil
credtires ~to vour famity and friends.
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AIYWARCE S5UBSCRIFTION APFLICATION

“Ihe “Woodland “Year

Valid only if postmarked by March 31, 1951,
Limit: One collection per person.

Frankln Porcebun
Franklin Center. Pennaylvano 190591

Flease enter my subscription for the special Signilure
Editian of “The Woodland Year,™ consisting of twelve
collector s plates 1o be craflied for me in-fine porcelam
and decorated with n border of plre 24 karat pold.

| need send no money now. The plates will be sent ol
the rite of one every other month. | will be hilled for
each plaie in two equal monthly installments of $27, 50*
each, the first mstallment in advance of shipment.

*Flar ary odmle aldey by

Sumuire

City

State. Lip —=2Z
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World praise for
the newWorld Car

“...almost adream car..” “This destinv car is

FaPaEgafm Gwt ey : 1
o 1 i marvelous all around..!
w..Fords cam-in-head LD ZEITUNG SERAN

A | lengine] can produce both  "Economical, fuel-and-
— CCoOnomy Elnd...ifn[l‘rf_{','. i space efficient...

AP DWVE B LA .E'ntt_‘l"tﬂi ni ['IH Lo dl‘i‘iﬁEu -"
"The most advanced ROAL S TRACKUIEA

technical characteristics “"Road lest magazine’s
Ford hasever produced.”  Carof theYear!”

Cunoun Bhoosaiin sl
i Al peonsd

MITO SPEM T Iy FOAD TFST USA
L"I':T-.:rl:l"'li‘:"': gl BrSuno e NOw BOTH IMNe Amancan anag 0 Hr ] ysminacis N
word warked logetner 1o bulid o the overseos varons afe win W Raoboil, Honda Accom, Toyvola
11?'-:-|-'-|;-'|:='.;J|-_"J|-'-r-.'.-..1-.-_"'.-'.—'.'1 =l I-I'.=":|_'_'-'l--‘-::-:-5 traom automat ! -.-:'||.-|.| Fichibacd
FSIMED :I!I"'."!'!‘I'I'-I'r'_-—l oOrd Escort axperty in e oountnes e 1 at vour Ford doale
e new Warld ( And o wondet The compoci
4-]'. O Escart has hront-whael drive, o Built to take on
e, FEw-dasiEn emisohencal reod 1 1 .l
S ongne d-wheelindepenaen! the world...

.l"_ll."'_'l-ll,.ul.l ..-E-_‘r'n__' ‘|r-. =i "'| .-. ] = A% # w
uderdiesan,  DENON, Gnd bates Jos mileage H_n{ld()lng[t!

ih Nuiierfly (Chaws
My




ONE SYSTEM STANDS ABOVE THE REST.
VERT!CHLLH' SIMPL‘\' MITSUBISHI

~~MG A MITSUBISHI . — 1'




W, after you have decided 1o keep your purchase, it doesn 1 give you the
service or, performance you' reasonably expect of it and there isnt a
'j.pr..-t:![n: written warranty on the itermn that will satisfactorily cormect the




You can count on Sears

for satisfaction

Satisfaction guaranteed or your money back is

a promise Sears has lived by for half a century. Other
things you can still count on at Sears: fair prices, good
workmanship, wide selection, competent service

St'm:‘s believes that you
should be completely satisfied —
with performance, workmanship,
fit, styvling, even color

suppose vou buy a blue sweat-
cr through the catalog and the
bBlue looks different, however
slightly, from the blue on the
printed page. Savs Scars catalog:
“Insuch a case, as with evervthing
we sell, we guarantee your satis-
faction or vour money back”
Among the steps Sears takes:

1. Sears freafile sperd thowsands
of bours a year at factories theat
mialee Sears prrogcts

They study the needs and
desires of Sears customers— and
work personally with manufac-
lurers o make certain that Scars
products perform as expected

2, TheSears Laboratory tests over
TO.000G brioducts a Yedar, Scars

maintains one of the world's larg-
cst private laboratories for test-
ing consumer goods. [t tests for
strength, durability, handling, and
performance.

2. Sears employs engineers o
belfr manufacturers {mprope
their efficiency

T'his 1s one of many steps
stars takes 1o help hold down
costs. OUthers include an almost
fanatically ctficient distribution
svstem. Dozens of small effi-
ciencies explain why Sears regular
prices are so reasonable, and Sears
sale prices such bargains,

50 it's first (o Scars for mil-
lions of shoppers. They have found
again and again that they are likely
to spot exactly what theyv're look-
ing for at Sears, to pay a fair price
[or it—and to be completely satis-
fied with it once they get it home

Sears

e FEesnlen @ e UL TR

Sarisfaction Guaranteed or Your Money Back
m‘- h.l..r" _J":'-lrn ‘.Mrl' If_h_p:rt-l_ IFJJJ' TR FHF hﬂ‘lf 4 -:.r"HIII'i'-I'
Five wovvrds o this plagme siarisd Bebing every

Prurchase By every Segrs cuvliomer




nnouncing an unprecedented collection:
The SMost Treasured
of the World  «oon iz’

LBl BN P L

Haoih sides of each nanknote are fully Eneh bunknote s valid, legsl tender The eglbam organres and displisys
visible, makinyg minote exnmihation il e couniry of issue, protecied by viour collecilon — so you can easily
pussible.  Authoritalive narralivis the special display page to keep I in shre IC with Jumily and friends,
are fducational and informative, rtaknd-perd e, whebrealated condition,

Crvermll wagpe ol display pages |8 8% By 1% (arhes Suwn Bere carsinprsbly redoded,

H:rajlahle tovou now fora lin;iftedtime bw special arrancgement i
with central banks and otticials around the clobe.

e e Fesources 1o visit each country persanally, For,

A Imited edition. misaty nations prohibit — under severe penalty of low

Order Limit: One Collection per person, — anyvone from taking thedr hanknotes bevond thedr
Advance Reservation Deadline: April 30, 1981,  borders

The opportunity of & lifetime.

Yel, vou have the opportunity to pgequire the
Banknotes of the World today by specinal arrange-

vet [or world travelers, there [ simply no
ment beatwesn Fleetwood opsnd government

collection more elusive patentially more ex- '
clusive . . _ than the Banknotes of the World. Until authorities around the world including most
s it His besh ohly a dream unitil now alwivs counlries which normally prohibit the export of their

Banknoles, As a result. this collection i3 & milestone
in collecting. One which will be b rewanding legacy
Beyand reach gven lor those with the time and for future generations. of vour family

Jjust bevond reach.




Legal tender, uncirculated:
lascinating and mint-perfect.

These are nol specimens or banknotes withdrawn
from circulation, But real maney: valid, legal tender
that is valuahle,

And what gloriously colored bnd richly vared
subjectsand designs! Some banknotes pay tribute to
heroes and leaders Others portray  {amoos
monuments and gresat works of art. But all capture
the nations’ special character and deals

This collection makes it posmble for you 1o hold
ench hanknote to the light to discover secret
watermarks and rondom  security threads. To
examine the intricate engraving of both

sides _ . . Including lacework, roseties, and serolls
that defy the eralty counterfeiter.

A reasure-trove.

From Hong Kong's unusunlly large 10 Dollar note,
to Switzerlpnd’s 10 Franc note, the oollsolion
includes such issues as: Canada's calorful 5 Dollar
note with its fishing scenes: The 2000 Lire Ttalian note
— N exguisite tribute o Gallles, The 5 Yoan note of
Chinn;, combining superb  oriental oartistry ond
modern day  landscapes. Egypt’'s | Pound note
recalling the rock-cut Temple of Ramses [1. And
much, much more . .

A specially-designed album for vou.

The handsome, ’gnidﬁmmped albim shown in the
photograph at left = incloded without bdditional
charge — including its specially-designed pages and
puthoritative relerence information. ¥ ou will be able
Lo e xaming both sides of every note — yvel ensure that
each one will remain in mint-perfect condition.

An extraordinary and precious collection
al a surprisingly modesi cost.
The cost of bullding this clusive . . . and  ex-

elusive . . . collection Muﬁt 175 per banknotle,
including all shipping and handling charges

Why a Black and White Ad?

This advertisement does not il-
lusirite the banknotes in full color or
at actual size — and lor good reason.

Since these noles are real money
— not specimens or banknotes
withdrawn from circulation — Federal
law prohibits their reproduction in any
way but in black and white, and at a
size which differs substantially from
the real thing.

You must see these banknotes for
yourself to fully appreciate their
beauty and [ascinating detail

Maorvover, you need send no payment at this time.

Yo will be billed for each monthiy shipment of two
banknotes — eithor directly, or to your credit card.

A Fleetwood exclusive —
stricily limited edition,

The Most Treasured Banknotes of the World is
available only through Fleetwood, with & further
lbmit of one collection per person

The reservation deadline from Lhix spoouncement
is April 30, 1981, Unless you mail your reservation
promptly, you will lose what's truly the chance of @
li{etime, To assure vour personal ownership of one of

the mast exclusive collections ever offered . . . [ill
put the Reservation Form below and madl it we

Fleetwood, One Unicover Center, Cheyenne, Wyo-

g B206E-0001 ,
W] Fleeqwijod
Advance Reservabion Form

Limit: Une Collection per Person
eadline: April 30, 1981

Flestwond c3
Uhevenne, Wyorming S2008-000 |

Please aocept my reservation for The Most
Treasured Banknotes of the World. The collection
will inelude well over 100 banknotes [rom grownd
the world, each mint-perfect and uncircolated,
valid and legal tender ol every nation inthe world,
excepl where government regulations  still
prohibil. The buninotes will be sent to me at the
rate af two per month beginning in iate May, 1981
The pricoe of $8.78 per banknote mcludes all
shipping and handling. A handsome gold-stamped
album with special pages and reference informa-
tion i incloded at no additlonal cost

[ need send no money now, and prefer to pay

O DIRECTLY . Please bill me for ¢ach shipment
ps 1l s made.

OBY CREDIT CARD, Please bill my;

O MasterCard O Diners Cluh
O Visa COAmMerican FExpross
Card Number Expires
Signature
AN o Y Mg o s
MT.
Mrs
WMiss _ —
Address
Clty Stite Lip—

Flestwedsf will achmowiedge your sdhscrgizm
fiinoe 198 Flestwood has been recagnioesd by ooflmctors for
uutetondlng guobive Ned wlfloted with ey guvesnment agency, |
s a divimimn ol Unioméer Corparnd inn




You know how an airplane simplifie
" business travel. Find out how

Beech simplifies owning an airplane.

A company airplane simpli-
fies business travel, many ways

By freeing vou from atrline
s ediules that don't match yvour
schedules.

By providing direcr flights
no everywhere the atrlines po,
plus literally thousands of places
rhiey don't

By allowing your scarces
resource, qualified management,
to be there, when and where
I:hl."l."r-l‘ necdel

You may know dozens of
other wivs.

But vou may nof
know how Beech stim-
pitties alirplane owner-
ship and operation.

It starts with the
comprehensive mfor-
mation in your free
Management Grade to
Business Avianion thar helps you
decide whether a Beecheraft
can, indeed, be a profitable
Investment.

F

=

The Beechorapt Super King Air s firs
kess gocommminedagions for 8- 15 hassengers

WlF- AT Wl '.!:l-“ |I| fir e UL I'||l-_"

The Prsswrrred Beecheraft DRike cormes Mo m

catmns chiss commflont anad Juiiet ot over 280 mgdh

It extends throughout the
network of Beechoraft Aviation
Centers, where aviation Profes-
vionals can help in every aspect
of arrplane purchase and
operaticn

And once your have pur-
chased a Beecheralr,
this same orEanation
can teach vou o fly
or find you a qualified
pilot. They can man-

].l'lli"r-".-'{" CVEn BOmie S
far as tO operate a Cus-
tomet's airplane for

him. Flying it, sched-
uling it, mainminmg it, because
that's whart the customer wanted

And tinally, ssmple, relinble

operation and fuel-efficiency
comes standard with every
Beecheraft business airplane. In
LS I.”'I-L-Z'!lll.ll?flll.-lll'!-'.rll.." l..|L|.".'I.!!T1|-'. VA

ARE YOUT maintenance.

find the reason why Beechomfi
OWNETs exXperience minimum
maintenance, low depreciation
and @ ready resale market.

If vou would like to find out
more, simply let us know
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Send for vour free 1981 kit
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Superb picture and more.
More sharpness. More sound. More channels.
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Now; The No.l Choice takes off
fbr H& W&H #7 bty

has been named the
number one choice for
domestic travel in the Air-
line Passengers Association
survey of the most demanding
passengers in the sky:
Frequent Fliers.®

Fhe main reason: our
service.

And now you can get this
number one service, with a bit
of Hawaiian flavor added, on
convenient daily flights to The
Isfands.

So call your Travel Agent.
And say you want number one
service fo Hawail,

We're American Airlines.

Eraing what we do besr.

&

1979 independent mail survey of 37,495
AFA members with 11, 'HI responding.



Ford Granada198L.

Built for a

changing world. Designed

with a commitment to quality.

In a world calling for change,
ne American-built sedan has
maore for 1981 than the
new Ford Granada. Count the
Ways:
(;ranada iz smaller than last
Vear.
Granada has more interior
room than last year
Granada has rack-and-pinion
steering this vear
(Granada has a new type
of suspension for
this vear. -

And, best of all, Granada's effi-
cient 4-cvlinder engine for 1981,
combined with its new sleek
aerpdynamic styling, gives it
the best mileage in its history-
21% better than last year!

A EPA
EsT [ .3
BN Y PG

Fof COMpansn®. Your Feleage Moy e, depend-
Wi 3 apenkd Eldfsd WS wediPub L0 Ll fagn-
m oy rricke ade @nd Caliborm. g sata s Lives

Granada is built with Ford's
aitention to detail, Every
seat is fitted by hand

and every door is adjusted by
hand. Every car is examined
during assembly by no less than
38 gqualitv-control inspectors,
That’s attention to detail you
can see, feel and hear.

Your Ford Dealer can dis-
cuss bay or lease arrangements
and tell you about Fords Ex-
tended Service Plan.




Once you know the story behind them,
you'll know why so many Americans
are purchasing them.

The Gold Coins of Mexico are official restrikes of

the govemment of Mexico, minted by the Casa de
Moneda de Mexico, the oldest mint in the westem
established in 1535, Exclusively minted

for the Mexican Federal Reserve Bank, Banco de Mex-

ico, The Gold Coins of Mexico have enjoyed a fine
Now., Americans who have made the deci-
sion o purchase gold coins have the op-
portunity 1o
Mexico in the United States at the fol-
lowing banks: Citibank, Swiss Bank
Em'pmaﬂnn and Republic National
Banl of New York
The Gold Coins of Mexico not only
mdzﬂmmz. portability and
idity of owning gold in coin form, but
they also offer more alternative choices for
pL:I'EhEISE[E Mexicos 30 peso dold piece,

mare known as the "Centenario,
is the heaviest of all circulation gold
bullion coins in the ~boasting a high

gold content of 1.2057 troy

ounces. The Azteca, I'u[emms
0 peso gold piece, features a
4823 troy ounce gold content
for purchase on a small scale. A
of Mexican gold coins of smaller deno
minations are also available.

The Gold Coins of R

INS
= MERICO

Many people consider the value and purchas-
:ﬁ power of gold as an altemative hedge agains
Of course, the decision t0 own gold is a
h%pﬂmmlummwﬁchmmﬂnd
should be carefully considered in light of ones spe-
cific financial and investment goals. Since gold is a
commodity, its value is subject to continual market

fluctuations.

Over the years, The Gold Coins of Mexico
have become among the most popular
gold builion coins in the world. Due to
the careful craftsmanship of Casa de

Moneda de Mexico and the wide cfis-
tribution of these coins, you can usu-
ally avoid the cost and delay of
their authenticity upon re-
sale. As with all gold coins, your pur
chase price includes a premium above
the then current market price of gold bullion
to cover minting and distribution. Further-
more, purchases may be subject to state and
local taxes.

Call any of the following
toll-free numbers for up-to-
the-minute prices. For addi-
tional literature, write: The
Gold Coins of Mexico, Information

Center, Grand Central Station. PO, Box
1812, New York, NY 10017

Citibank, KA 800-2Z3- 1080 Sllrhll:ﬂ
NY State call collect: 212-558-6041

llﬂﬂtﬂmﬂmlm

Republic National Bank of Kew York 800-223-0840.
l?.!ﬂnnmlﬂ!m

The Gold Coins of Mexico are aiso svallable at coin dealers plus selected banks throughout the country.
The Gold Colns ol Mexico is a Service Mark of Banco de Mexico, Mexico City.



Collect Geographics
in handsome files . . .
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Confused?

Read the instructions in your tax
package —they can clear up the
confusion and make doing your 1ax
return easier and laster.

A pudic sorvice messadge fhom
the vtarmal Reveanue Senace




Arabian desert dwellers
engaged 1n traditional game

Right, golf.

To people who work for us, a round of goll 15
an ordinary part of life in Saudi Arabia, There's
no grass, o ¢ach plaver carries a portable *fair
wily' ™ of artificial turf.

We're Aramco, the Arabian American Ol
Company. There are 13,000 North Amenicans in
Saudi Arabia with us. And some things about
our lives there might surprise you.
|. We're doing something important. Aramco
produces more oil than any other company.
dadiy needed ol Including atboul 15 percent of
the oil America imports.

2. The Saudi Government and Aramco are work-
INZ on some incredibly large energy projects, coim-

munications networks, electric utilities, and more.
3. Our people are glad 1o be in Saudi Arabia with
Aramco. They came for excellent payand profes-
sional challenge.

4. Alter 40 years, Aramco 15 still growing fast.
20 15 the number of rewarding jobs we offer.

5. Jim Burchett, center, birdied the 16th 1o beat
Mike Ehlers and *"Sib"" Siblev.

ARAMCO

| Y Mdam Bkilding, F.5.GC, Houston, TX 77002
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Isn’tit timeto

give a

real tax break to savers?

On the average, Britons
save 13% of their disposable
income. West Germans save
15%. Japanese, 26%. But
Americans save only 4.5%!

A major reason people in
other nations save more is
that they are given tax incen-
tives by their governments,

The LS. actually discour-
ages savings, by taxing the in-
terest that is earned.

Isn’t it time Con-

gress gave savers a real The

tax incentive? We

terest should be raised to
$1,000 for individuals and
$2,000 for joint tax returns.

This would encourage
more savings, which would
help stabilize the economy
and bring inflation under
control.

What do you think? Please
fill out the ballot, and let us
know. If the ballot has already
been removed from this page,
vou can still vote at
your nearby Savings

. and Loan Association.
think the annual tax- Sﬂﬂngs&I.ﬂan If we all speak up,
free limit on savings in- Foundation Washington will listen.

A . T 1 Ak S

! \
L
| Question: Should the first SL000-52.000" !
| of interest on your savings be tax-free? |
| * £L.000 for individuals, $2,000 for joint tax retums. !
| Please fill out this ballot and drop in the ballot box in your nearby I
| D Savings and Loan office, or mail to The Savings and Loan Founda- |
I bion, Inc., Dept. G 2, 1111 "E" St., N.W., Washington, D.C. 20004 |
1 Yes No |
| Name !
| |
| Address |
| |
| Gty State . Zip |
| . |
1 we all speak up, Washington will listen. ;

h——————-l_-'----“

O S — (S —

D 1981 The Suvings and Loan Foundation, Inc., 1111 “E” Street, NW, Washington, 1.0, 20004,
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TWA unseats
the competition.

e m——

TWA's new 747 Ambassador Class to Europe.

Wider seats and more legroom than any other airline.
TS new M7 Ambassador Class. .I,h,": :;-;I._'._":- , e et :1_i::":_'-:|';:: _f:-'_.l I S f e |:.'i.l,|,'

e ———e niddle seats. And with seats ; Frize drinks and appetizers, |
ﬁ!gﬁcﬂ?ﬂhmn:m | ' ' the s s

¥
lllll

You're going to like us
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