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LIFELINE
FOR A NATION

ZAIRE RIVER

Article and photographs by ROBERT CAPUTO

It's unrehable and often dangerous. Still, the Colonel Ebeva
alwavs draws a crowd. In the heart of Africa on a river
once called the Congo, thousands pack the "pusher” and six barges
(overleat), where a fullv stocked mobile market includes
a live crocodile. To this town-in-tow comes a cross section

ol the river and nation named Zaire









APTAIN KILUNDD KATIANDA checkear
the heavily erased and penciled-in
EYLUITSE OT1 1S ncIent Citari :III'I
jrECT i through his binoculars

looking for channel markers among

the distant islands clotting the sut-
frce of the river, A stocky, 0 Il!--!l'--:'.;_- cl ImgEn,
Captain Kilundu has sailed the Zaire Kiver
and 1ts tmbutanes for 23 vears, and though hi
FATEY WCRTS 15 biue uniform and white CAD
lie s1ts 1n his oversize chair at the helm of the
Colonel Ebeva as capthin, mayor, and judge
et ol all the authonity figures | encountered
during my ninc-month journey along the
river, Kilundu was easily the kindest and
most understanding, and 1 olten sought him
CHAA L |.. iF INITCIMAaBTHTE, ARG 0P COMmMpDan "'-';-|"'!l

Fhis is not just a boat,™ he said. “It s a

social service, There are no roads here and
very few other boats. This boat is the only
market, the only pharmacy, the only clinic,

ahd the only bar for hundreds of miles. We

Fingy |l||_I (4 LA : i !:'||_- r |_|_|E_|||-_' "
1

I'he view from the bridge showed a town

noitEell 1 he boat was augmented by the six

Aouble-deck biarees 1 I“'I-|'-'- Jdinmies Wilh
.|_ Fii rI..I. - ;'“ i il - i _-II. .- I."I
| § . | | e, TTTAEINE LI IMEH |___.

stilla one of the lareest towns on the 1.07 7
mile stretch of river between Kinshasa, the
rapital, and Kisangani. Lashed by vines to
the Doat, 150 or so pirogues, huee hollowed-

ut hardwood trees from the forest brooding
in the background, waved in the current like
suckerfish attached to a great shark

vboard Captain Kilundu's fleet, women

washed clothes, children, and themselves i1
water drawn by lowering powdered-milk
cans over the sices. 1 hey !l!.: ed chickens
butchered monkeys, pounded plantamns, and
cooked for their families in the passageways
['I"'|'|L glept and macde love 1n swellering,
dark second- and third-class cabins crowded
merchandize and smoke
meat. Those hundreds of ASSENERNS Wilhou!

cabins packed the gangways and rooftop

with bundlez of o

spreading sleeping mats wherever there was
Space, NAPpIng, playing cards, and gathering

n the bars to chat and pass the ime. Barber:

[There's preciows [ittle quiet on the Colo-
nel Ebeya, a floating town that never
sleeps. Yet amid the clamor of the boat’s
markets, kitchens, engines, and bars—
and shoutze from an occasiornal Fistfight
a little girl manages to curl up for a nap.



and tailors practiced their crafts. There were
even a couple of photographers who made
portraits of fishermen, accepting deposits for
prints to be delivered on the return voyage.

People jovously greeted long-unseen
friends and haggled over the price of river
rats. On one roof young men practiced
karate; on another n choir rebearsed for Sun-
day Muss. The boat police arrested a thief.
Having no brig; they handeuffed the hapless
fellow to the air conditioner outside my cabin;
his wails and rattling chains accompanied the
bleating of goats and sheep and the squealing
of a pig tethered there —a Congo lullaby,

HE ZAIRE RIVER Ccuts an enormous arc
through the heart of the African conti-
pnent— “an immenss snake uncoiled, ™
Jeseph Conrid wrote, “with its head
in the sea. . . and its tail lost in the depths of
the land.” Lying almost entirely within the
country of Zaire, the river flows 2,700 miles
from the headwaters of the Lualaba, crossing
the Eqguator twice, dreining the vast rain for-
est nestled in the Congo Basin, (Some con-
sider the Chambeshi River the source, adding
200 miles to the Zaire's length.) Countless
tributaries lace the forest, feeding the waters
that make the Zaire, at ten million gallons
a second, the most powerful river, after the
Amazon, in the world. This river system
offers mare than 8,500 miles of navigable
waterwiys, an unparalleled network of vartu-
ally maintenance-free highways reaching into
every corner of the country and beyond,

There was little activity the first few days
out of Kinshasa; we were too near the city for
trade. The first-class passengers on the
“pusher” and the second-class passengers on
the upper decks of the barges arranged their
belongings and made themselves as comiort-
uhle as possible for a vovage that might last
from 12 to 30 days, depending on how often
the fotilla ran aground or broke down,

“This boat is our life," a fisherman named
Basese told me as he dumped two small
trussed crocodiles onto the deck. “Without
the boat we have no way to sell what we can
catch and grow, and no chance to buy the
thing= we need "

I asked him what he would do on the boat.

Author and pbotographer RORERT CAPUTO has
been covering Africa for the past 20 vears. His
most recent article for the magazine was ™ Ugan-
dn - Land Bevond Sormow™ (April 19E8)
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“T will sell these crocodiles to a commer-
cant, and my wife and my brothers will sell
the fish we brought. Then we have to buy
many things, like string so I can make a new
net, After that we will all go to the bar so we
can drink a cold beer.”

“How long will vou stay on the boat?"

HWe will try to go soon, bul sometimes
these commergants don't want to give us
enough money, so we have to talk with them
a long time. They are very clever. They know
the longer we bargain, the farther we get
from home. Even from here it will take us
more than 15 hours. . . . Do you want to buy
them?™ he asked, pointing to the reptiles
writhing on the deck.

“No, thanks ™

The farther we moved from Kinshasa, the
busier the boat became. Aflter A few days the
cornidors became virtually impassable: Make-
shift tables loaded with soap, salt, sugar,
fishhooks, medicines, and bread crowded one
side of ench narrow passageway; screjming
traders jammed the other. I squeezed through
and stepped onto a deck smothered with
squirming, seven-foot-long catfish, giant eels,
anil masses of unidentifiable bottom fish with
bulbous lips and whiplike feelers. They had
come from the murky river churning below
us. A ten-foot crocodile, trussed to & pole;
had been dumped under the tables. His jaws
were bound with cordlike lianas, but he
watched the bare toes that squished pastin
the blood, diesel fuel, and [ish slime with
revenge glistening in his green eves,

The traders leaned over the boat railing,
velling at the hunters and fshermen who
arrived, nonstop, in their pirogues. One
group of men hurled the fresh carcass of a
male sitatunga antelope onto the deck amid
the clamoring merchants. Others scaled the
railings laden with tortoises, clawless otters,
pangolins, monitor lizards, parrots, giant for-
est pigs, snnkes, bats, and baskets of caterpil-
lars. White-nosed monkevs were passed from
hand to hand, their tails tied around their
necks so they could be toted like furry purses.

Bundles of smoked fish and game meat
were stashed everywhere, adding their own
particular aroma to the bouquet of roasting
palm grubs and the stench of the latrines.
Amid the cacophony of traders haggling.
habies crying, pigs squealing, roosters crow-
ing, and butchers’ machetes thumping, |
heard the terrified screams of an infant

National Geographic, November 1601



PASSAGE INTO THE UNKNOWN

Once called “the river that swallows all rivers, ™ the Zaire thwarted 15th-century
Portuguese explorers who meandered past mangroves (abovel but were stymied

by rapids near Matadi. Not until the 1870, when Henry Morton Stonley troveled
downstream from Nyangwe, did the river begin to reveal iself to Western eyes.
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Camped out and crammed into every available space, third-closs passengers on the barges

tolerate discomfort, lack of privacy, and the boat’s uncertain schedule. With only rwo




oY

dilgpdated, government-operated riverboats 11l working the thousand-mile route between

Kinshasa, the capital, and Kisangani, these passengers are among the lucky: They pot aboard.







The dadly rovutine—drowing wash
water and plucking a bird for dinner
<15 not neglected on the boat, and

netther are the rules, During one
overnight sweep, security police
fMushed out 145 stowaways, who

then either pald the ticket price plus
d penalty or hod their heads shoved
with a hand-held razor blade. With
o brig on board, pobice moost waalf
until retaching the next town to throw
the bareheaded freeloaders in fail

Bantu peoples; the vast majority of Zaire’
200 or so ethmic groups, mugrated into the for
st i =cant thousand vears ago. | hey chng to

their villazes in small clearinegs hacked into

the forest edee and enter tha! darkened
world here the sensi rowcled ani
unseen creatures siitl il crawl—witl
trepidation, The very fertility that sustain
thewr hives constantly threaten OVETPOWE]
L vi towns 1 saw in Zaire are return
l exorably 1sh, Unly the impiacabls
forest and tl icl m endu 1]



Just slaugphtered, a sitatunga antelope will fetch top dollar ot Colonel Ebeya’s

harreside market, where merchonts aboard poay a premiwm for fresh meat. Thosi
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humtters who can afford it outfit their wooden pirogues with outhodard motors, bud

mast must paddle furiously to oatch wp with the boat. It may not return for weeks







Every day is market day at Colonel Ebeva's emporium, where gongways
overfliow with the stwff of commerce. Forest people sell crocodiles, manioc, snapping
turtles, wowven baskets, and antelope (left). The salesmen then become shoppers,
buying everything from bread, salt, sugar, soap, medicine, and fishhooks to
secondnand clothes, plastic shoes; digitol watches, and audio tapes. During
d late afternoon bréak in business, passengers stop at the communal kitchen for
a bowd of beans and rice (below). Dthers savor more exotic fure, including
white-nosed monkey stew. A passenger holds a dead monkey beside the boat’s

smokestack to singe off the animal’s hair {above)







“The atr was warm, thick, heavy,
siugmsh. [ here was no foy in the
brilliance of the sunshine,™ So
wrote Joseph Conrad abodut this
river tn s 1802 novello “Heart
of Darkness.”™ Today the air and
rime fiang heavy over passengers
who nap and play cards. For Salo

Mosongowindo, the boredom (s

st o cost of doing business, For

four veors she has taken the boat
to hinshasa, where she buys baby
clothes to hring hack and sell in
Risangand, her hometowr, To
defroy triovel costs, she sells
mitnioc to hungry possengers

reduced to oni VAEE ADOUL eVErY SIX We tle chute. Fickpockets worked the crowd
[ hie --I'|_=. olner way (0 get Trom Kinshaza L ot 1 ill'l-l|l':|' ta hiret four of the get

Lo Risangant is | |-! e, but the fare = fas i eSS L Gl 1Y BEAT ANl USill i
hevand the i | but a tny fraction oi hrough the mavhem

LAIFIANRS, S0 Tl | eglition for passage of The sun a5 wick I pHL kly hot, and

the boat 15 1ntense. '1he polholed street lead my cabin an inferno. The metal shutters on
ng down to the docks that Thursdny was the windows hnd been wetded closed, =
[ammed with cars, trucks, merchandise, and there was nio &ir insicde and no lieht save a3
thousani | penple. Policemen wh ['_.-"'I thi VAT b 10 the ceiling that, like the air cor
raspective passengers with wide, wehbed hitioner, worked only imntermittently, N
plts. forcing them to paze throyeh 8 metal that there was much to see besides the stained



witlls, broken linpleum, bare wires where
there had once been lamps, and the most
enormous cockroaches ['ve ever met

Being deluxe, the cabin had a bathroom
but it hadn't seen scouring powder for guite
some time, and I needn’t dezcribe ib in any
ereat detail. Suffice it to sav that thick,
brown river water occasionally ssued from
the tap into the stopped-up tub bul not into
the sink or toile!

Still, I was traveling in relative fuxury

First-class passengers—mostly military off
cers, civil servants, boat-company employ
ees, and their Bamilies —spilled out of small
cabins with shared bathrooms into the pas
sagewnys and even camped in the crawl

space above. LVEryone else had to put up
with terrible crowding and the fetid latrines
of the barpes

Third-class cabins and passageways on the
barges’ lower decks were occupied by mer-
chants who virtually lived afloat, " Lhis 15 my
cabin, which [ share with five others. And
this space here in the aisle is only for me,"” a
merchant named Malu told me. Ve were sit
ting oo the baree Banpals surrounded by his

|l|.'-'|'!|I'- |||'-|-.|_|! lathine, "[' S WEry .:I-.'.fiJ L

wel & oliwee on the barges, Dot when vou get

wave had the

. no one else can have it. |
AInE place [or Lwo years, going up and down
|I'I|' FINEF 0N VeV LI I[l

“For me it i nine vears,” a man named
Ludingo called out. “ For others even lon-
per.” He was setting out drags on his little
tahle; tetracyeline, Flagyl, antimalarinds
vinds of penicillin powder, hypodermic nee-
dies, and piles of brightly colored capsules

[ asked Malu how it was ['n-.-li-||' for the
hundreds of merchants to make a hying when
Ly Ul seemed 1o sell the same things
'here are very few jobs, so people have

ta become Ltraders 1o [eed their families. ™ he

roplied. ¥ Like me—1 was at umversity in
Kinshasa for three vears, but 1 ran out of

money and couldn’'t fimish my degree. 1 tnied

A comforting hand seems to get the
brush-off from a traumatized baby chim-
panzee, whose mother wias shot and
eaten by a forest hunter who then hoped
to sell this orphan as a pet. Ashing price:
13 L, 8. Cute and entertoining when
yowng, pet chimps often érmd up chailned
to trees or abandoned when they grow
too big and strong to be kRept at homie.
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Missing a chomnel! marker, these barpes slammed into a sandbar, It would not be the lost time
The wooden channel markers that dot the shoreline are grodually made obsolete by the river’s

to find work, but [ have no relatives who are  erosion of the currency—and daily inflation

hig men, which is the only way to get a job In one two-week period, the money 1nmy

=0 | trade. 1 buy used shirts from the market pocket lost almost half its value. For workers

women in Kinshasa and sell them along the in the towns the mightmare of [rozen wages

river. Il I do this for mavbe five vears, | and skyrocketing food prices means few

hope I con have enough money to Omsh my can survive on their salaries. On the boat

studias. money had become virtually irrelevant m an
*This trade 1= OK.,” hewent on. 1T eronomy that has returned to one of almost

fichermen have to spend all their money on nure barter.

the boat. They have no réason to take it back Even we merchants can’'t hold the mon-

to the villape —nothing to do with it there ey, Malu explained. ¥ When we reach

And if they keepit, they lose it Kisangani, [ hope to have none of these
While 1 was in Zaire, there was daily chirts and no money either—just fish and

! National Geographic, November 1991
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shifting bottom. forcing navigators to rely on memory, intuition, makeshift charts, and trial and
error. After g three-day delay, the pusher managed to drag the barges free to try, and err, again.

meat to sell. Then, as fast as [ can, | b

polatoes and beans, and that is my stock 10
Kanshasa and again buy chirt

= hridze,
AN utter

Luring the night the boat police

AUIET
Line morming [ climbed ap to ths
normilly 4 haven of calm but now
maclhotse
had swept through the barges and arrested
those thes il

”'ll" stwawavs—who either o :-'||||r"l 0or

caurht without a ticket. 145
wiorildn't pae were crowded on the brde
awniting trinl. Some. mostly women with
small children, were releasecd. Ths

their heads shaved so they could be identified

i
Fest Had

Lare Kiver

Eifeline for a Nation

Most of

OUNE Men; Tany

anc taken off 1o jail at the next town
these wert very upset |
pleaderd and wailed, Others, according (o
Wanga-Walek
mitd to

pay, but for the price of five or six days in jdil
A ride to town. It 1s worth that price

the heaod ol thi ."'||' ¢, alon |

much. They don't have money Lo
thiy get
to them.”

Captain Kilundu, having dispensed jus-
tice, regarded his domain calmiy. “1 hope
vou dare notl disturbed by this problem, ™ he

Al YWe v 1o ke D L0

|0 paying passengers on the boat

e grader. Last night

wet hied 4.3



Coaterptllars and palm grubs fresh off the
riverboat cover a toble in Kinshosa's
centrol market {above, and abowve right).
With ity enormois matural resources—
especially deposits of copper, cobalt, dia-
monds, zinc, and tin—Zaire could be one
of Africa’s wealthiest nations, Yet i
remuains one of the world s ten poorest,
crippled by o huye foretpn debt, sky
rocketing inflation, and (nept govearn-
ment, “The monetary system should be
changed,"” declares one disgruntled cit-
zen who dismisses the government’s
muny so-called reforms. “Freedom and
good living standards are what's most
exsential,” says another,

'hat doesni't include all those without Uckets

|
dreds of fishermen. And it does not includs

calcn, ana then. of course;, the hun

the handicapped, who travel for {ree on pub
l LCATEST) rtation. There ar: many polio Vi
tims on the boat. And those children, the
ghandonnds we call them.

['he captain pointed to the dozén adoles-
cert boves who were bathing beneath & Lap an
the roof of the barge in front of us

“Those bovs have run away from home in
Kinshasa because they have nothing to eat
there. They are alw n the boat, scroung
ing for food, scraping it from the pots in the
kitchens. If we arrest them, thev only canse
more trouble —anyway, they are too hard to
catch. So I put up with them. Where else ¢an
they gor It 15 very sad.”

"“We ecall the pusher Europe, " one of mn

Nuational reographic, November 100 ]



tellow passengers told me. * Life here 12
second-closs we call Ching; too many people,

bt Stuation hired-

liass we call Zaire, where life is onls

PR RN
=111l the z ol 20 badd
Li'i I.l,'

s | ]
endured

HE BOAT 15, 1n fact, & perfect micro
cosm of the country. Zaire 1s 1m
i i mnerals and has an

arricultural potential so great 1t could

nEnasely ric

eastiy feed tsell, as well as much of the rest of
Africa But the wealth has disappesred, and

the pe

L
S— i - i
year. I Il..'-|'||':|.

capita mcome1s a mere 170 dollars a

NMobutu Sese Sek:

TR
Nebendu wa za Banga (*the always victori-
ous warrior who is to be feared”™) is report-
edly one of the richest men in the world, his
personnl fortune estimated as

Hon dollars, Just recently the World Bank

nien as tve Gil-

for a Nalion—ZLomre Rive

Lifelime

.

% II_-I II !

reported an unexplained 400-mallion-<dlollar

shortfall in the export revenues of the

government-owned mining company. After 2

rears of Mobutu's regime the stories of corrup

tion, thievery, and abuse one hears in Zaire

strain creculity, but the evadence 15 all too real
A tinw elite lecropit roads of

Kinshasa in new Mercedes-Benzes, T

ruLses the

phone system doesn & work, so the Kinchasa
rich talk to each other on enormously expen
il status symbol It i

sive cellular phones —Lhe

impassible to phone anywhere else in the
country, but that doesn't matter to the elite —
5t of LZaire hardly exists | Fuiey

shop and educate thewr chaildren In Europe

e i or them

For most of Zaire's 35 million people,
Lhe story is different. Boat service elsewhere

on the river has nearly cessed. The railroads
around the many rapids, built during Belgian




colonial times, run infrequently, 1f a4t all,
because they have no fuel. All but a few miles
of roads hove faflen to rum. Government
schools have no books and few capable teach-
ers, the sparse hospitals and clinics have no
drugs, laboratories, or equipment. Barely
a cent has been spent on maintaining, et
alone improving, what was once a gecent
infrastructure. Commerce has ground to o
virtual stendstill

The people along the riverboat's course are
the lucky ones. Theyv still have some trade. In
the hinterland, huge rubber and cotton plan-
tatione are returning to bush. Cotfee beans
and ather crops go unharvested because
trucks can no longer reach the villages. Rural

25

peaple who onee knew commerce, who once
could afford shoes for thetr children and
could dream of a better life, are reverting to
subststence living. In one remote village the
people rub sticks together to make fire,
hecause they can no longer gel matches
“We've hecome mean, but we're not really
like that,™ a woman named Marie told me as
wie stood at the ridling of the boat during a
heavy rainstorm. Like many Zairians, she
had gone back to using her original Christian
name as o way of showing displeasure with
Mobutu, who banned Western names in
1972, On the barge roofs, people huddled
under pieces of torn plastic; they had no other
shelter from the driving ram. " We are a rich

Nattonal Geopraphic, Novembior 1901



but thev have stolen evervthing. Ti
treat vour peaple like this, vou have to be a

devil, Look at how the people suffer. We are
We

COUnirs

good people trapped in a terrible system
A few travel first-rlass,
evervhoihy else .-'.I“.#.'F:

anil

are ke this boat

HE RIVER IS DIVIDED mto three parts
Far the first 1,300 miles from the
source it 15 called the Lualaba. It flows
due north, draining the upland savan
nas of mineral-rich Shaba Province. Naviga
b
rapids and gorges with names like Portes
i’ Enfer (Gates of Hell

e reacnes are mterrupted by thunderous

In one immense val-

lew the Lualaba spreads out in a sheet of Inles

Lefelime for o Nution — Zarre KRiver

Husting in peace, an abandoned river-
boat might stand as a monument to the
policies of Prestdent Mobutu, who
gmassed enormous personal wealth
witile the notion's infrostructure col-
lapsed. Without reliable road, rail, and
river transportation to mowe thetr pro-
duce to market, formers in remote areas
are often forced to let their crops rot.

and swamps choked with papyrus and reeds,
segsonal home to hundreds of thousands of
people attracted by abundant fish

At Kisangani the nver, now called the
faire, begms its long, easy curl through 1
central forest. As it bends arcund toward
the southwest, the river widens to nine miles,

i i

its glassy waters dotted with myriad isiands
ninshasa lies al Lthe head of Livingstone
Falls, actually 220 miles of cataracts and rap
s where the river crashes through the Crys-
5.'.':I|. :Jl'-']'l"ll.llrill.l'll-. ||Il!' WESLED T l"-‘:- II'II' L OO
Basin. The ocean port, Matadh, lies at the
foot of the falls

Mow called the bas fleuve (lower river), it
Once agnin spreads out, wade and depp
enowigh for oceangoing ships to sall down the
final hundred miles to the Atlentic. But the
river doesn 't stop there. The current is 50
its brown waters are hurled nearly
A hundred males into the sea and have gouged

strong that
A 4, 0001001 CAIOMN in the ocean floor
HEN WE NEARED MBANDAKA. ONce
known ns Eguator Station, the
ENNre (OWn wWas wWAllIng [or us

“This 15 a verv important place for
me, Malu called out as he bundled up his
shirts, "1 I'm lucky, 1 can sell as much her
as on the whole rest of the trip,”

Mualu and the other merchants who could
afford it jumped into progues with little out-
hoard motors to race ahead of the boat. They
WEre alter prime reball >pECeE O the houle-
vard Lhat ran along the riverbank.

Mbandaka is typical of provincial towns
uin the othet
two that lav alopng our thousand-mile rouate

n Zaire, if somewhal larger t

It looked as much like a ghost town a5 a
heavily populated plaee possibly could, A
carner of the brick cathedral had caved in:
government offices melted back into the red
equatorial earth

“iNo one cares,” Marie saund, gazing at the

foriorn town. Y1t = the sameall over the



country. The officials in the towns are from
somewhere else, so they don't care about
development. They just tuke whatever they
can get for themselves before they are sent to
another post.”

By the time 1 got ashore, the market had
maved from the bhoat to the town, The mer-
chants had spread their wares along the cor-
niche and the road that led away from the
river, and both streets were crammed with
customers.

In midafternoon the boat horn blew, and
Malu and the other merchants scrambled
hack aboard. Fishermen who had paddied
downstream to await the boat in town tied an
to be towed back up to their bomes, Captain
Kilundu manesvered past emply warehouses
and rusting, once grand paddle wheelers lin-
ing the shore, and we pulled oot into the
strenm. The next town was 300 miles away.

5 THE DAYS PASSED, the river appeared
just as it had to Conrad a hundred
yvears ago! “Going up that river was
like traveling back to the earliest
beginnings of the world, ™ he wrote, " when
vegetation rioted on the earth and the big
trees were kings. Ap emply siream, a great
zsilence, an impenetrable forest.”

At times the forest was distant, looming
hazily beyond the islands. When the boat
hugged the bank, the forest towered above
u%, a green and serried wall. That it was
umimaginably rich was easily apparent —
ample evidence of its bounty arrived without
cessation in the pirogues. Even above the en-
gines I could hear sounds in the forest, and 1
glimpsed fish eagles, herons, and other hirds
fleeing at our intrusion. But it was impossible
to see into the forest. Itz enigmatic face and
the murky waters of the river were opadgue,
Conrad's ®implacable force brooding over an
mscrutable intention.”

Time seemed to stand still, a notion
reflected in the local language, Lingala. The
words for yesterday and tomorrow are the
same. There is now, and there is all other
time in both directions. Our boat, so big and
full of life, seemed pitifully insignificant as it
strugeled against the current in the shadow of
the forest

One night a thunderstorm unrolled across
the skyv. First here, then there, the bombs of
thunder burst and fashes of hight silhouetied
the massive thunderheads, Brilliant streaks

Al

of lightning raced about: Single, jagged
strands and then forks, multilimbed stars
revealing 200-foot trees rising to meet them
on the hborizon.

Commerce became even more intense as
we progressed. Fish became fewer, and more
monkeys, antelope, and other animals Zair-
inns refer to collectively as “hush meat™
made their way aboard. I spent hours leaning
on the railing, waiching the pirogues com¢
and go. They got bigrer and bigger, some sin-
gle trunks shle to carry more than 50 people.
Stretched out ahead of the boat to the hon-
zomn, the pirogues lay in wait, their pasitions
perfectly outlining the meandering channel
the fishermen knew well.

As the flotilln npproached, the men and
women standing In the pirogies paddled like
fury, trying to match speed with the boat. At
the last moment a lead oarsman would throw
down his paddle, grab the liana tied to the
bow, and jump into one of the pirogues al-
ready in tow. | saw zeveral miss their chance,
They vould then do nothing but watch the
boal steam away, Many pirogues capsized
during the maneuver, hurling the people and
six weeks' woarth of hunting and fishing into
the river.

Even before the pirogues had tied on, mer-
chants leaning over the rails would toss bas-
kets or pieces of cloth onto the fish or meat
thev wished to claim. Though the competi-
tion to buy was fierce —goods bought on the
river were 3old in the towns for three to five
times more —the merchants seemed to collude
on prices. The farther we got from any town,
the less they paid and the more they charged.
The only thing that came down in price was
the hread we had brought from Kinshasa,
rather stale by now but nevertheless popular
with the fishermen: a taste of the city.

Most of the passengers got their meals from
communil kitchens on the barges: Bread and
tea for breakfast, a late afternoon bowl of rice
and beans or manioc greens, On the pusher
wi were served rice and a chunk of usually
gray (once even green) meat.

It seemed absurd to eat frozen pork and
beef when you were tripping over fresh fish
The reason, of course, was that the entire
crew was buying all the fish they could lay
their hands on, and they weren't about to
waste on us what thev could sell for a huge
profit ot the end of the vovage, To make
room for the fish, they needed to empty the

National Geographic, November 1697



Moo map mariks this island or hundreds of others tike it scattored acrozs Lake
Risale in poutheastern datre, The isliond is actually a reed-and-papyvrs
thicket thot grows during the dry season and serves g a second home for fishermen
and their families. Living on this spongy, lattice-like deck for severe! months at
a time, they catch and then dry or gmoke the fish before returming to their home
villapes, far upriver from Zaire’s commercinl mainstream
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thew handouffed him to the nearest railing.

Perhaps in retaliation apainst the fisher-
men, but more ikely because the crew got o
bonus if the boat made the vovage on sched-
ule gnd the 150 or so pirogues lashed to the
sicles slowed us down, the boat was then
steered nght up against the nverbnnk

Pandemonium ensued. Branches whipped
the decks, carrving off clothes hung there to
dry. Fishermen rushed for their pirogues,
desperate to free them before they were
crushed between the boat and shore

The air wa=s filled with shout= and sereams
and cracking wood. Many pirogues capsized
and went Hoating off. Dozens of people
mumped overooard to pursue them or to join

f_.fl'.f.l.”r-:' ||.!"| il j1||-|']'_|','|_|r;l —-I"-:l'!”'l' Riney

"They catch an enormous amount of fish

by means of the poles and conical bas-
kets,” wrote Stanley in 1877 of fishermen
af Hoyoma Falls, a series of ropids just
upriver from Kisangani. Today a boy uses
the same time-tested technigue, With
gquick footwork and a watchful eyve, he
-E-'I.:UIT.I'.I'F' Ers o to Ehl‘!l."i‘ il f:l'l']'p' !'ill.l:]f ,tufiﬁ.ﬁ
Jrom seaffolding erected ot the base

of the rapids.

thewr families in ones that had been saved

Hut I maneuvering g0 close to the hank,
one of the boat propellers hit a pirogue or a
submerged tree root. The drive shaft was
broken. Caplain Kilundu was upset; he had
betn off duty and had not authorired the
move, We stopped to assess the damage, then
Himped along on the sole remaining propeller,
our dready slow pace against the current
now reduced by half

As the davs passed, fish and bush meatl
ceased flowing to the boat, replaced by bis-
kets, wooden stoals, chairs, and mortars and
pestles, Drumes of palm ol
with sacks of manioc and fruit, Domestic
pigs, chickens, and goats filled the prrogues
We were leaving the wildness of the central
torest and nearing Kisangun

arrived, along

" 1S AN DLD PLACE, the settlement at the
foot of the rapids that halt navigation,
where trade is forced off the river nnd
links up with land routes to the east
Henry Morton Stanley camped here; Arabs
made it & depot for slave caravans to Lthe
Indian Ocean. It was the Inner Station where
Conrad's Mr. Kurtz confronted the horrors of
his himitless power and corruption. Here the
newly independent country wns bathed in the
biloowd] of the Ea =] N 4 i I:':I_'.::II_'.”_iI_Iﬁ E'!_ i;‘- 1_'[]|_" F_'[|||
al U line

We neared Kisangani in the afternoon, but

too late 1o enter the port, so we poked our
nose into the wall of the forest to wait out the
night. | could see the llghts of our destination
glimmermg only a few miles upstream

The transformation of the boat was com-
plete. The tables of manufactured goods with
which we had left Kinshasa were hare, All
Lthe soap, salt, sugar, fishhooks, and drugs
hitel been absorbed into the forest. Now the
boal was part barnyvard, part warehouse for
Ewven the throbbing
EREIne room was crammed with basket=s of

critoked and dredd medd



"The Indus, the Ganges, the Irawaddy, the Euphrates, the Nile . . . the Amazon—I think of them
all,” wrote Stanley, “and [ can see no beéauty on thedr shores that 5 not excelled many fold by

hlackened flesh. The boat reeked of farm and  to see their scant produce carted off to Kin
phattonr; every surface was sticky shasa A demonstration was planned for
Some of the merchants L wail (o el when we docked in the morning. 1t was also
L jump on the competition and loaded their politically motivated, 1 was told. There had
fish and meat into pirogues bound for town recently been anti-Mobutu demonstrations |
But rumors of troubls arrived with the Kinshasa and many provincial towns.
pirogues. The roads to the east were washed “It 15 good, Marie said that [inal mghi
out. INone of the trucks that carmed Deans " Maybe we can force Mobutu to change.
ntatoes, and other produce from the eastern Our conversation was interrupted by
highlands had gotten through for more than g  tinny voice, the kind I'd swear could only
month, and there was little food 1n Kisan- issue from a television, It did. One of the

panl. The townspeaple were eager for Lhe [irst-clacs passengers, an army officer, had

1 T

t and itssupplies to arrive but didn't want  setup a TV outside his cabin. Not man

Ay

fional Grograpiic, November 1901




the natural beauty of this scenery.” Living at that thin edge between river and rain forest, these

r ! T - | ] .l .l = ¥ ! - T R .
villagers—and the peopie of Zaire—still walt for their boat to come [,

Lainans can afford televisions, and reception Fishermen and their families, trading

15 limiled to a few major towns. A crowd of lone, climbed into their pirogues and shipped

merchants gathered around the 5 | juietly gway with the current, dnfti

tening and watching carefully, eager for tha he river that stretched imto the darknes

i y wiotlld carry what they I | he boal would =oon follow. It was th

the nver and distribute 1t, alon of my journey. For Captain Kilundu an

ares, ko the forest Malu and his fellow merchants. Kisanegam

Was Just a turnaround, one brief stop in

. hehtning strik cepseless vovaese along the ereal g
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From the catbird seat of modern Tokyo, members of Japan's shinjinrui, or new human race

Japan's Sun Rises

v ARTHUR ZICH




nave much lo ponder: Following their parents’ economic miracle, where next will they take Japan?

Uver the Pacific







aurrounded by modes| milllon-dollar houses
and other hyperintiated real estale, the sky-
scrapers of Shinjuku Ward (left) rise to spec-
tacular heights in price. Al one billion dollars
(U. §.), the spired twin towers of Tokyo City
nall, al center, may be the world's mosi
expensive public building. Coping with the
competition and congestion ol their huge city,
some Tokyoites seek relief in “mind gyms,”
where music and gogoles with pulsing lights
help reduce stress,




ELCOME TO THAILAND — Mitsubs in lowering the vahee ol the doliar to redoce
:hi." The sign, on a billboard just its trade deficit. In return the U, 5, the
putside Bangkok's Don Muang world's biggest marketplace, pledged to keej
International Airport, was the its trade doors open, In effect it was expected
first of many like it I saw entering  that U, S, exports would come to cost les
Thailand, merely one of many foreign imports, more —and Japan, as thi

niries where fapgan & econom nation with the strongest currency and the

hooming, More |apanese signs largest arran of products sold in the U, 5
linted the exoressway into the city: ™ ISSan, would feel the pinch the worsd

sharp, Sony, Canon; and Madda, Cars amn
trucks from Tovota, Honda, Isuzu, and Dai

per to bumpéer in the crowded
v streets, Motorcyele cops rode Yamaha
and Rawasaki bikes, And neoh LE] |
department stores blazed Daimaru, Tokyu
and soen —all lapaness brands

—
=
-

-

1S aton

It seemed &s if the events of half & century
ago had been magically rewrnitten. In the
summer of 1941 the Impenial Japanese Artn
had muscled its way into Thalland —the pre-
ude to World War 11 in Asia and, lor Japan
15 devastating a defeat as any nation ever sul
fered. But thé hands of time had not turnegal

I'he stgns were symbaolks that japan was
on the move again—not only in Thatand but
alzo in Australia, Malaysia, and all across the

eglon of the warl _! pin ance chose to call
its Greater East Asia Co-Prosperity Sphere
As before, Japan's own internal compressio
factor wis i prime motlvalng fOrce 10 [eWw
resolrres and oo many people n too Lt
space Bt this tim _|-:|I.l.' AT 1N PeAcs
with the promise of prosperity and profit for
il — it only WeaADOn, Seemin _'!_' pmitless
quantities of a near-almighty yven

['he era of endaka — poweriul yen— Degan
an an Indian summer Sunday in Septembe
085 when James Bakeér, then U 5. secretary
of the treasury, and the finance ministers of
(zreat Brtain, Yest Grermany, France, ane

| i . ..-
ipan emerged from New York i

elegant old Prasi Hotel a A A jomnt com-
muniqué. In the dry language of internationa
finance they declared; “Some further orderly

LR RTC tion of the main nondollar currencies

nerinst the dollar is desirable:’
Iri plain English the United States sought
the help of the other major industrial power:

Moseying down 2 video trail, a2 greenhorn
eguestrian learns to ride on an electric horse
in a studio in Nagoya. Shorl on space and
time, the Japanese pursue their leisure with
the same ingenuity they apply to their work.
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Theyen at work

Nearly devoid of natural resources, Japan
i now awash in one commodity; money. In
1985 ¢entral banks of the Wedern powers,
ledd by the United States, allowed the Japa-
nese yen o fse (o its natural market level
relative to the dollar. Though the move was
intended to curb Japanese exports, it back-
fired, The Japanese cut costs, streamlined
management, and more than held their own
in forelgn markets, Meanwhile the Japn-
nese ven doubled in value, along with Japa-
nese real estate pnd all other yven-based
areets, JTapanese hanks saw the value of
their holdings rise to astronomical heights
Yeu still the exports grew.

Armed with a newly powerful currency,
Jupanese companies are shifting foreign
investments to their Asian neighbors, many
of whom fell under Japanese military rule
during World War I1. Today, &3 memories
of Japan’s often brutal occupation dim, the
Land of the Rising Sun is winning back ite
ald colonies by purely economic means. s
netghbors get the capital, technology, and
skills to maxlernize, while Jopan obtains
cheap labar for transplanted industry along
with millions of néw customers for manu-
factured products

r.‘l.:"ll-“bitlhu i &gy

Lorice  WHEFE Japan gives aid

Since 1985 fapan has more
¥ thuan doubled the amount
of aid it sends oversceas,

Yen rolled out from Japan like a tsunami—
te the U, 5., Europe, and the rest of Asia
Japan became the world's biggest creditor
nation. Then the world’s biggest aid donor.
And then one of the world's bigeest foreign
investors. In 1986 Japanese investors pumped
21 billion dollinrs into holdings abroad; in
1988, 47 billion dollars more. In 1989 Japan's
direct overseas investment rose by 67,5 hil-
lion dollars —making it third among the
world's investor nations.

Today Japan, with a population less than
half that of the U. 5., boasts an economy
almost two-thirds as large—and gaining. The
sudden infuston of wenlth has sent reverbera-
tions across Japanese society. And the Pacific
Rim is changing with it. Asian economic out-
put now accounts for 22 percent of the com-
bined gross national products (the total value
of goods and services) of the world.

“The old image of sweatshop Asia turmning
cout cheap, shoddy products is dead,” says
Danmiel I Okimoto, 8 Stanford University
political seientist and an expert in this feld.
“Asin has become one of the world's leaders
in manufacturing excellence —and Japan is
the locomotive pulling it into the future.”

WENT TO JAPAN to witness this colossus

firsthand. Then I traveléd on, to Thai-

land, Australin, and Malaysia, to assay

Jupan's presence there. What | found was
NEW eCONOMIC pOWer emerging across Asia
under the leadership of Japan

In Japan the old imperial order that had
led the nation through the war finally ended
four vears after endaka began, with the death
of Emperor Hirohito. In 1989 a new emperor,
Akihito, was enthroned, and a new imperial
age began, The Japanese call the new era
Heisei — peaceful achievement.

“Tokyn iz like a nuclear pile,” a Japanese
friend told me. The ouizide keeps pressing in
The center grows denser and denser. Extra-
ordinary heat and energy are created—and
the result is money. The Japanese have
squeezed an economy the size of France's into
783 square miles, It's like stuffing all the
functions of Washington, D. C., Los Angeles,
and New York into one American citv.

simee the end of World War 11, when Japa-
nese government and industry joined hands
to rebuild the nation, Tokyo has again servad
as the seat of government, politics, business,
and finance; the center of fashion, culture,

LR






and commumnications. Greater Tokvo-—mean
ing the city proper, its port, Yokohama, and
the suburban prefectures of Saitama, Chiba
gnd Kanagawn —contains less than 4 percent
af Japan's land area but fully one-fourth of its
123 million people

[t expressways, built on a radial pattern
lIiI.'I.IrI'_'_ |.F-I'ITII Ill]l' ].,"'l| 1 l:'l'fl'.lir_'-.', LrE =0y Oyrier
loaded that traffic often grinds to a halt for 30
to 40 miles outside the city, as | learned dur-
ing the H0-mile taxi ride from Narita Interna-
tional Airport to my Tokvo hotel. The trip
tonk 3 hours and cost $140.

There seems no end to Tokyvo's congestion,
nia time of day when the city slackens pace to
catch its breath. By 8 a.m., three million
commuters are coursing through train and
subway stabons, joining 12 million residents
of Tokvo proper on their purposeful way to
work. §hey pour out of the whistle-clean
train stabwons and into the stolid old stone
tulldings of Marunouchi district, the most
expensive real estate in the world; the crack-
ling electronics jungle of the Akihabara dis-
trict; the tangle of towers now standing over
shimjuko Ward —including the new hillion-
dallar, 65-story Tokyvo City Hall, one of the
world's most expensive public buildings.

HE SALARYMAN (white-collar worker)

who works 6-day weeks and 16-hour

days 1s still 8 social fixture, Subwiys still

advertise $25-a-night “capsule rooms”
offering communanl showers and morgue-like
drawers for low-cost overnights close to the
olfice. And advertisements for Regain!, a
popular, supposedly restorative vitamin
potion, still ask the question, "Can vou work
and fight 24 hours a day, salarymanpg”

Cne rush-hour moming at Shinjuku Sta-

tion, the city's l
pedestrian torrent of salarymen fowing in the

busiest, | gol swept away in a

opposite direction, and I was carried the dis-
tance of a aty block before | could work my
wity Iree

At b p.m. lokyo's human tide begins to
turn. Among the departing legions is Jutaro
shikata, 41, international account
manager for Union Pacific Railread, an arm
of Kawasaki Shipping Line. He is homeward

Fi Vi
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AHRTHUR ZICH, a frequent contributor to the mae
arine, wote about Botswana in the December
1990 issue. KAREN KasMAUsk!'s photographs of
lapanese women eppeared in the April 1950
LrEOCRAPHIC

Ower the Pacifi

Jaban's Sun Rise

bound to his wife, Ketko, 39, his two boys
his aging parents, and a mortgaged two-story
house in subuarban Hachio, one hour and 13
miinutes to the west
arvmian, Jerry finds himzelf caught between
an old and a new Japan
perity s pinch

Like many a Tokvo sal-

nnd is fesling [Ir0s-

“Send us your cars”: A model of America’s
Statue of Liberty at a esed-car lot in the city of
Oita makes an apt promotion symbol, since it
was Japan's penetration of the U. §. auto mar-
ket that helped clinch its great postwar recov-
ery. Though Japan's momenlum seems
unstoppable, stock and bond traders —1like
Michiro Urano at Daiwa Securities (oppo-
sile)—recently weathered a downturn in prof-
Its, linked with a spate of corruption charges,

g



"We couldn’t afford separate residences
Jerry told me as the train jostléd ws home for
dinner one night

wned their house and land. So we razed

Li ]'llrlll" _-rl. L ITl :-'_.'_!'f'||r_-
their house and rebuilt it as a two-family
M.

[be whole family met us at the doo

fwel
with
e dehightful fuss that

ity. We len

aur shoes in the genkan (entry hall) and

formal bows and all t

accompanies |apanese hospita

stepped into a traditional fakams room, where

e butsudan, the family altar, Jerry's
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show me the pictures and the tablets of thetr
wncestral dead. Then she bowed devoutly,

eald & praver, and we retired Lo & very West
ern living room, its coffee table laden wath

sushi and [rosty Kirin bees

ountry, close
world,” the elder Shikata, a retired official
mn the Ministry of International Trade and
recalled over dinner. “Adfter the

war, Japan was in chaos. There was r

Japan was a small 1 to thie

[rchiastrs
ETEL,
suffering. There were no rich then, only poor
We pulled together, worked hard, geared our
cConomy Ior export, poured m
Now
bringing that prospenity (o |
what we should be doing!™
Upstairs, Ryotaro, 15, was hunched over
The schools are where
Japan's extraordinary work ethic begins. {
special prep
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ney imto pro
we'TE prosperous, and we re
thers, And that’s

his schoolwork
_-III-..
tots as voung as three attend
schools designed to get them mnto alite
The sichool week include
classes, and summer vacation is

'‘The public-school system hasn't

changed much since I was i school, He

gartens o s

it Lo 51X

% I'I'!-"'

Jerry said. I thought of
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the aphorism Deru Rugi wa
fadl that sticks
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Ut gets hammered

I NAILS HAVE BEGUN 1o stick ap. In
creasingly the salaryman wants more

from life than to wark and fight, Young

Japanese workers are demanding hagher

nav. shorter hours, and ereater benefits.

More and more of them are asking to examine

g would-be emplover s yuio i Corporals

romiort index, calcu hy i govoernmaent
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that factors in work hours, vai
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lirector of the Hakuhodo Institute of Lile
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and Living, a major think tank, told me.

“LHIT nostwar |-|-||||- — the Hll‘:l'-ll!'-' FENCrd

Hon —are workahaolics. but wondering w
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[he voungs [hese are the sitairmril — new

hiiman race. Thev don't know what it is to b

poor. And they're the richest generation in
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Improved health care, diet, and living con-
ditions have extended the average life expe
Wlgy to 8

tancy for a Japanese female born G

vears: Tor a male. 1o 76 —the highest in the
26 million
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Ancien! traditions endure in
corporale dress, as Shinobu
Tosaki, the new president ol
Kawasaki Sleel (lelt, al
right), and Yasuhiro Yaagi,
the new chalrman, receive
respects paid by associates
al a Tokyo hotel. Japanese
culture confers sacred sialus
on parenis ano superiors.
Deities of shintoism,
Japan's oldest religion, are
olten pelitioned lor material
biessings, as witnessed by
the divine "“insurance poli-
cies hestowed on new cars
by priesis at Shinlo shrines
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Like a tide of human lava, light-bearing hikers ascend Mount Fujl on an all-night pligrimage 1o




view the sunrise. In both husiness and leisure, a collective spiril imbues Japanese lile.




Muslim schoolgirls admire
Malaysia's national car dur-
ing a visit to the Proton Saga
assembly plant in Shah
Alam. Though buill largely of
Japanese paris, Ihe car has
become the nation's symbol
ol suecess. To tap Malay-
sia’'s low labor costs, Japa-
nese conglomerates are
building industrial parks all
around Kuala Lumpur. Al

an air-conditioning factory

owned by Matsushita, Malay-

sian managers iearn Niggon-
do, the "Japanese way.
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MALAYSIA

Hoping to Soon join Asia's
NiEs [newly industrialized
economies), it has hitched its

star to Japanese capital and
technology.

Lhe men her aoe. [ she marres. she |
LINLE LD W K. CONITA LD IEROILION. ane s
one ol the warldd gsf customers, and with
INCOMme rising, shie' = Eomne Lo o6l even Dettet

Wondering how closely a real-life O6-to- b
conformed to the stereotype, I had lanch
with Saki Tagpuchi, a 19%vear-old psyehologs
major at Tokvo's Wasedna Unmiversity. Saki
lived with ber parents, commuted by train 45
minutes each way, and looked forward to o
career inadvertisine or I\ ;-"l'.'"'"'""'i"_
Lacd she plan to marry? | askoe

If 1 have 4 prolession, marnace could
part of mvy life he sawd, and added firml
“Hut not the whole of 1L My life s mine.

What about lover? | inguired. She smiled a

smile older than her vears

"Before mamage, love 15 the whole

ISURE TIME, once anathema, 1= looked on
mOre and more as & soarce of profit rath

er thinn loss, A proliferabion of then

|'|!L-||.I-:'-| Wikl on the su 15 0
Lokvo's Dheneviand, At lokvo Kool, Al
imusement park temporarily situated in &
onetime ralroad vard néar l'okvo s (rinza, |
IO0K A Neart-stopping ricde down an 1oy Alpine
roadd; Iree-fell Irom an Imeginary airplan
inside & giant, fan-powered wind silo; and
i'l-'-'-l"l'_' f 4t Pebble Beach, teeing off mto a
photographic projection of the first fairwa;
] watehi Eimy |-_|-- L Bt -|!-l' il i:;'l'-l (Tl
Lhe sensitized screen, bounce hopelessly it
the roueh. Wi |.I||_|':' s want it all and
want it now [okyvo Kool prodducer Kyvoicin
Iwahor explained with a smile. = Bul wi
haven 't the tme or Lhe space,”

Lolossil construction projects may offer
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For Japan's insatiable limber markel, Malay-
san hardwoods rumble trom the island of
Borneo. Under lire for rain fores! destruction,
some loggers have had to halt operations.,



v . . . 2
« NTIETI TIfYER
m._f.—lf-lt.-_.__

-f--

T L

L T

“__.Hﬂ:m‘_-" . . .

Lk o on o e o

] L]



o — e —— TR T

neE [} —I.-j

i

___.._-.,..,..._.,
i P

i
1 T B TE R

enterprise in the country, *A nation seeking
industrialization must have 4 sizable popula-
tion, stability, and people willing to work
hard to improve their standared of living,"
Trbuchi told me [ Tully
expect that what happened in Japan will
happen m Thmland."”

It hasn't happened yet. Enormous dispari-
ties still exist between prosperous Hangkok
and the largely impoverzhed countryside
Still, in 1989 Japan invested 1.2 hillion daol
lars in T hailnnd, more than it had in the pre
Some 30,000

“Thatland does

vious A5 venrs combinedd
1a

BRESEe |'lr':l|'l.':|EIII':-

1an 900 Japa
have descended on the Land
nf Smiles, bringing with them 300,000 sorely

FANESE, F-!‘J_II'J_";-Iu_'I'l'|'||_r More i

-"lr.:l"lll:'l'l i'!"- RNl POWETITIE O% -I,'F.-.!I LTI

Japan's Sun Rises Over the Paciftc

AUSTRALIA

A marriage of convenience
mates this resource-rich
continent with resource-poor

Japan. Though Aussie egos
may bristle, the yen has come
to the aid of their economy.

growth at an average of 10 percent a year

in the process they have propelled the once
somnolent Southeast Asian nation to the
brink of that most coveted Third World sta-
tus, NIE~dom, meaning newly industrialized
I.'-.I-"!-ZIII.ITL':-

One of KIE-dom's quintessential symbaols
15 automahile production. The Thal auto
markei is 25 percent Japanese. In 1989
Tovota, already the leader in Thailand's
passenger-car sales, apencd a new eaght
milhion-dollar assembly plant, its third, on
the outskirts of Bangkok
| 94, 000-sguare-foot facility and watched a
new Tovota vehicle roll off t
eviry 3.6 minutes

“"T'lis 15 the largest auto plant, with the
most modern technology, in Southeast Asia,
Toyota Thailand Director Kazushige Nagura
iold me

tnuredd the airy

i assembly line

Tani11a 8T,

But automobiles are just one measure of

the Japanese presence. © Last vear, " said
Hisahiko Okazaki, Japan's ambassador to
Thaland, “we had a new faclory opening
every four days he 120
more. And 500 more are in the pipelineg,
due to arrive in the next few vears." He
sighed. “"And I'm supposed to

his vear there'll

attend all
Lhése openings
The problem 1s that the vast majority of
Lhese factories—82 percent of T
gross industrinl output —lie in or pround
Bangkok. According to the Thailand Devel-
apmént Research Institute Foundation, they

I.:-I.'.'|||I'-l||'|ir 1.26

1Eliang s

mitllson tons of toxie waste

mto the city's watercourses each vear, all buot

a fraction of it untreated. Since the cars,
trucks, and motorhikes still burn leaded gas
and since lignite, & dirty-burning coal, is still
used to generate electricity, the city swelters
in 4 blue haze of polluted air. With th

X1
i g |



nation's agriculture stagnant, and peasants
pouring in to search for jobs, Banghok’s pop
ulation now exceeds seven million people.
“Road tranzport s impossible; Klong
Toey, Bangkok's port, a mess, " said Vissut
Sethaphut, senior vice presicent for research
and planning at Siam Commercial Bank

4 in

¥

In the dry comfort of a glass-bottom boat,
Japanese tourists enjoy a fish-eye view of the
Great Barrier Reel oll Queensiand. Last year
more than 500,000 Japanese visited Australia,
adding to the boom in regional air travel.

“We can't pet raw materials in. We can't get
finished products out. We're at a stop.”

To ease pressures on the capital, some two
dozen indusirial estates have been butlt in
outlving areas in the past two vears, and
more are planned. Biggest of them all 15 a
colossal Tapanese-budlt, light- and heavy-
mndustry port complex two hours' drive from
Bangkok called the Eastern Seahoard Devel
opment Project—at 1.5 billion dallars th
Thai government s largest undertaking ever

Centerpiece of Lthe project 15 the 356-
million-doliar National Petrochemical Corpo
ration, which produces hydrocarbon gases for
petrochemical and plastics plants next door
National's 328-foot-high distillation towers
rlinted in the sun from o long way off. Bou-
grinvillea cascaded down the driveway's
flanks. iravich Nathalang, secretary (o Lhe
vice president of operations, led me through
the reinforced-concrete computerized control
bunker. I asked him what the Japaneése

313

presence meant to the Thai economy. He
responded as if m disbelief that anvone would
azk. "It means this plant. 'We employ 600 to
800 people. We save our economy about 400
million dollars & vear by reducing imports
And we've only just begun.”

Why is all this taking place in Thailand 7
[t's more than just the cheap land
and labor. “Thailand, like Japuan,
15 Buddhist. And & monarchy
And a civilized country with a
government that respects con
tracts and leaves business alone, ™
Ambassador Okazax) explamed

“We're easy to get along
with,” Narongchat Akrasance,
director of the Thailand Develop-
ment Research Institute Founda-
tion., added. “For 700 vears we've
bean an inland tracde roote, a land
bridge bétween north and south.
We are mixed, like the Ameri-
cans. Crur identity is cultural not
ethiic: We're Thai, Indian,
Malay, Chinese — name it. There
is no racial discnimination here.
The Thal people rarely have
strong feelings about anvthing.”

HEY HAVE SURELY DEVELOPED & fond-

ness for things Japanese. [Apanesse 15

taught in Thai schools. Japanese comic

books delight "Thai Kids, lapanese car-
toons animate That TV, Siew-National, a
joint venture with Matsushita, claims at least
one color TV set in every upiand village
sorviced with electricity

“We send buses to the distant villages to
dlemonstrate our products,” Maevadi Nava-
nan, Stew-MNational charrwoman, told me
“It's like vour old-fashioned Wild Wiest
medicine shows. The whole side of the bus
opens up to color TVs." Among the [avorites
g series called Ku Kum (A Couple’s Fale ),
recounting the World War Ll romance of a
Thai girl and a Japanese soldier
A hit tune from a | hat pop rock group

sums it up: “Samurai Ma Leew —The Samu
ral Flave Arrdved."” But this time they
brought golf clubs, not swords —and the
I'hais have taken up the pame as well. Some
73 goli courses have been built so far, and at
least 59 more are under construction or in
planning, including an 8300-million-doliar
development called the Kaeng Krachan Golf

National Geographic, November 1091



o Lountry Club in Phet Burd Province, With

three world-class courses, 4,000 luxuary
homes, and a 400-room hotel, Karng Kri-
chan promises to be the largest golf complex
Asla

To be sure, the new Japanese invasion is
not universally applacded
WOITY pbout a tradedeficit that has
increased nearly  sixfold since
1985, Others charge that Japanese
reluctant to |::|"|,|[]||'||'_|_'

Mhads to manasement "||- HONS Or

Thai economists

fIrTns Aare
share high-tech discoverie

“In general.
ter to control manacement, | savs
wobuko lchikawa,
sultant at the Thailland develop-
ment foundation, “at least partly
out of the necessity to protec
wivanced technology

Other Thais still

lapanese firms pre-

A [OFImeEr Corn-

Il harbor bitter
nemores of the war. * My family
use japanese products,’

Juanja Ajanant, mn economist
Al Chulalongkorn University, told
me, "We still remember the Ja

Lthers fined

" ' » | |
IIIIII"_IIl .

pa-
ne<e rape of Nanjing.”

the Japanese 1o be simply standoffish and

ey re not frendly,” said & driver I had
engaged to tale me around in his 1 8<year-

ld Ford. He closed his eves to pesture like
person brushing a fiv off his nose. “They go
like that It means, "Don’t bother me' " And
indeed, on Thaniva Road — better known as
Little Ginza—non told at might

COIME

Lk e
JAPANESE ATre
e nol wel
-'||r||'|_'rr||_':| ,_5|||:||_'[ ‘|'-"'

club doors that they ar
=Ll ot e
] : e o I .-.rlll |l I!II|"
“You
ete fnough with the Japanese,
mer Prime Minister C
‘I don't want ou
Japanese. I want t
Yet none can deny the progress
nese capital has brought npoverished
Vinit Suwanprasit, 46, and his wife
 two emplovees of National Tha
dry-battery factory outside Bang
ught it terms over o
spicy fish, pork, and

*hqu
1 _r 3 [-

vmencans don'

| = 4
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SJNESE INVeSLmMEent
=ald for-

hatichal Choonhavar

hildren zspe

iem to speak Lnglish.”

Lhat Japa-
L an
Tl
Lakana, 39
Lampany s
I--.i n Lo hu
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dinner ol Irded chicken
viegetahles at their home

Vinit told me v Ih
“Where would we be withoul 'I:-.-r.'! s

Vinil and Lakana started on National'

“1like the |:'|||_'||:| ) o

sImille

T (e !lII.'I' ,|”-.I |;l|-|

assembly line some 20 yvears ago and worked
their way up through the ranks. Today Vinit
15 deputy manager of dry-battery production
Lakana 1= an assistant section chief of the TV
department. They own a
wright red Nissan in the
i company health plan and seven davs® paid

SEVEN-I'TOm |='i g
|||'.-l-l

with arport,

Innocents abroad, a Japanese couple encoun-
ler Santa Claus al Dreamworld, a theme park
in southern Queensland. With the yen’s high
exchange rate, Japanese often find il cheaper
o vacation overseas than al home.

\ Natitonal color TV
and 8 National

VACELION A :-.-.'..F l_'|'|_' ,
thie living room
relrig their kit

If it weren't for the Japanese, Vinit might
still be planting
where he grew up as one
dirt-poor farming famaly, and
be scra

ipng by in & |
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Yamaraki is one of a growing army of Jap-
RNese Investors, enlrepreneurs, and occa
sional wheeler-dealers targeting Australin’s
real estate and resorts, its cattle industry
and coal mines. In 1985 _r-.'._['ilfl 5 total invest-
ments in Australia nmounted (o more than 11
hillion dollars, By 1990 the figure was close

12 billon dollars. In those five short vears
.T'd.Ll'.lP. became one of Ausiralia s jargest
INVESLUDTS

Australians don't exactly welcome the Jap
anese with their customary “G'day” and
“No worries, mate!" For many the memon
of the war lives on. Furthermore, Japan’s
relentless, profit-tuned efficlency often mixes
poorly with Australin's easygoing life-style
And more than a few Australians worr
abiout erosion of their proud, independent
|i|'|‘!".'i'|2r' Asai ;,_|,'. e I|l||| M 1N 8 seasicle
resort town, “I can't stomach the ldea of a
voung Aussie pedaling rich Japanese around
in & pedicab.” We saw just that before the

ST PRV TS
riae Was el

But Australinns cannot afford 1o turn away

JTapanese capital. While the economies of
Southeast Asian nations have boomed, the
Lucky Country has fallen on unlucky times
In proportion to its economy, Australia’s
| 7-billion-dollar deficit is one of the largest in
the industrial world, and rising. The ¢con-
omy has been plagued by excessive impores
chronic mflation, and a high-priced, inefl-
cient 1abor torce
“ E'RE A COUNTRY wiLth First World
asprations and & Third YWorld
BCOnOMmYy,  oenator lohn Button,
Australia’s Minister for Industrv,
Fechnology, and Commerce, told me 1o Can
berra. * For 20 years the nations of Asia hav
worked on their economies, and now they re
starting on their hife-styvles. During that time,
we worked on our life-style —and now we're
sfarting on our economy
Japaneze investors hope to put the two
together—to turn a profit out of sun and surl
hy providing luxury resorts for their well
heeled vacationing countrymen. Last yveas

Japanese toursts numberet more than

Scooping 60 tons ol iron ore at 2 bile, a giant
shovel works the open-cut mine al Mount
Whaleback. The potential steel lrom ore In

Western Australia’s Ophthalmia Range would
be enough to make a hillion Toyotas.

200,000 —almost a fivefold increase since
endaka bagan

['he biggest spender 15 Daikyo Group, with
some 550 million dollars in hotels, gol

irses, condos, and casinos along a tabulous
40-mile beachfront south of Brishane called
the Gold Coast, plus more than 320 million
|||_.||,!r_- I| (44 ;_|'||:'|'l| DIopeErs RIC]l New aey :'I

opment around the northern Queensland city




of Cairmns. With the Coral Sea before it and reel. We stopped at Green Isinnd, a lush little
rain-lorested mountains at its back, Cairns tropical sanctuary, then sailed on to snorkel
recalls Hawan 50 vears ago. And an interna among the gaudy fish that inhabit the reef’s
tianal airport makes this paradise and the great cornl jungle
Great Barrier Reef just seven and a half “What's the attractionr” | asked a honey-
hours from Tokyo mooning couple, The groom beamed and
Along with a couple of hundred Japaneése stretched his noms wide. Y Open spaces!” he
tourists, I boarded a giant catamaran called said expansively. Daikyvo, 1 learned Iater,
Crreal Adventures for a day's cruise to the had just purchased Great Adventures.

& it K Chrer the Pacthe
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On a 300-mile journey o the sea, a 240-car ore train from the Mount Whaleback ming crosses the




vast scrubland of Western Australia toward Port Hedland. About hall the iron ore will go to Japan




Invoking the aid of a higher
power, Buddhis! priests help
Japanese and Thai corporate
officials launch a new scaf-
folding factory. Thousands of
such joint ventures —particu-
larly in electronics manufac-
lure—have made Thailand
itself an Asian "tiger,” suc-
cessiully stalking Western
markets. The rise of con-
sumer goods in Thai culture
is seen at an ethnic Chinese
funeral in Bangkok, where
papier-mache appliances are
pftered up for the alterlile.




THAILAND

Japanese capital and know-
how have helped turn this
Buddhist country into another
Asian dynamo. But at a price:
cultural disruptions and
rampant pollution.

live here much longer." He sighed. “1 can’
be hitter. I drive a Japanese car, watch a Jap
anese TV st And we can't stand in the wav
of progress —as long as we don't lose our own
identity in the process.’

v similar predicament faces Australia’s
cattlemen. Japan took advantage of a combi
nation of factors —a alump in the worldwide
cattle industry and a rise in the ven ngnainst
the LI 5. and Australian dollars. So three
VEArs ago when [apan agreed Lo open its
doors to imported beefl, conditions were per
rect for Japanese investors 1o enter the UL 5.
and Australinn markets, ] hey found no
learth of ready clients, " Mate!™ one resigned
Australian cattleman explained, " We're talk-
mg trillions of yven."

"The beef industry here 1s at least one-
third Japanese right now, " Morris Binstead
A big, white-thatched man manv call the " fa-
Lther of the Australian cattle industry,™ told
me {4l a cattlemen’s conference in Melhourne

NWowhoere has that interest been greatern

than in Queensland. A rolling raneeland with

L e 'i':-'l"l ng worries Aussies hke Tock mare than a third of the nationol berd

Lzatt, who came to Cairns in 1936 and has Queensland s locally known as the Texas of

Fatched the sleepy seaport change Australia, here, in Beenlesgh, at Pevs Bros

[-'I ||-||||_; LELON WHHS 7 ERNT T hen 1 aAme |"_ % ]_'."_ one of the cstate's in 5] Ex Thers
here.” he told me on the front porch of his to Japan, [ talked to Allan Teys, the firm's
seafront bungalow. “It's 45,000 in the city courtly, confident chief executive officer
now, and 40,000 more within a hundred-mile " Our fear is that Japan will tie up the indus-
radius. There aretwo 747s daily. bringing in trv so that profits will be made in Japan, not
hundreds of Japanese at a clip. There are here —and that a ot of Australian firms will
schools sprung up teaching bar service and et squeezed out.”
how to be a waiter

lzalt gazed out over the water. “ My plat ' WAS the annual (Christmas party at cen

here had a valuation of eighty thousand Aus tral (ueensland's South Blackwater coal

tralian dollars [$63,000 U, 5. ] in 1989, Las mune. Phe shrimp were on the barby
rear it was revalued at 5225,000. That means steaks and chicken on the serving platters
WOl o week In taxes. 1've owned this block for a venitable cannery of good Australian bee:

40-001 vears, bul 1'm not going to be able to lay icing in the barrels. The miners, inshorts

ad

Japan's Sun Rizes Over the Pacific f;



imemer dresses
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and T-<hirts, thelr wives
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Litd. , employs just 385 warkers. But the
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Doing it his way, a Japanese businessman lefs
loose with a song at a bar in Bangkok special-
izing in karaoke. The popular fad of singing to
recorded accompaniments is bul the latest of
Thailand's many Japanese cullural imports.

onomic chain that 1t
v the natwon, and the workers I met
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the most efficient supplier of coking
the world. But the Japanese say,
increase your efficiency —and pass the bene-
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Winlavsin's Institute of Strategic and Interng-  song, which exhorts workers to “create & new
tional Studies, told me. In 1988 the national Malnvsia” and " produce forever general
car lost millions of dollars. The factory was appliances {or the people.”
operating just three dnoys a week. Mannge- “They try to get you to love the compa-
ment, shot through with inexperienced politi- nv,” Rosita, 20, a production-line worker
cil appomtess, was such a mess that Irom Negen sembilan, told meat a large
Malaysia's minister of finance publicly sug omiortable hostel for women workers
eested it should “do what the __E-.! -
anese do, and commiit hara-kKin.”
To forestall that dire outcome, o
management team from Mitsubi-
siu replaced Proton Saga's Malay-
sian directors, and the pictur
changed. The car began selling
brizkly. Today most cars sold in
Malaysia are Proton Sagas, and
there 1¢ a four-month backlop
on deliveries. But the guestion
remains: How much of the car real

ly 15 built in Malaysia? “The offi
cial figure is 67 percent,” a source

g to the project told me on the
promize of anonvmity, “Twenty-
two percent 1s closer to it. Bul cite
that to a government official, and
ne' 1l get very red in the face.

The difficulties of the Proton
>aga venture had a cooling effect on both This song's for you, Thailand. While a singer
sides. But Bangkok's congestion and rising croons, a Japanese company displays color
labor costs co .||.|. 'l with "'-f Uavsia's superior  TVsin a recently electrified town. With mil-
road and port faciiities have many Japanese  lions of potential cestomers o plug in, Japa-

’]'_"“"""r""'ki“ about M -'4 aasthe "new  npese manufacturers follew the kitowalt trail.
1 hatland.”

In 1989 Japanese firms invested 393 million “They give cash incentives o work harder

dollars in the Muslim nation—not much by Evervbody gets a birthday present. They
That standardz bul more than ten times what !1 AVE AN 1r_|,.m| dance. with a drawing wher
they had investedd ,,‘-.[ Uaveia i 1985 And u mieht win 2 hi _'.-I: _'.l_.“.”._.“”:_._ Fonit
the figures for the {irst -i*. months of last vear  months without being late or absent, vou gel
outstrip that. The outskirts of Kuala L.um- a 'l | pperwart dizh .’
pur, west coast Pinang, and southernmaost Industry advisers get more than Tupner-
.["f-'-l' Baharu are dotted with new indusirial ware. U Lhere are annual seminars in Tokvo
parks turning out everything from | LE5E Five-star hotels even the lapanes l.-lllll':El-
"'!""c'-'-'r-""f"' and color TVs to computer com-  to, One-hundred-thousand-ven dinners,’
ponents and semiconductors —all seeking to said Shamsul Amri Haharuddin, political st
imbue their workers with Nippon-do, th entist it Universiti Kebangsaan Malaysia and

.I-il'-“-“-'**' way.," fre gquent adviser to |.-.|-.||'---- Arms

o get A sense of whizt that was, 1 drowvi

out one marmng to the =hah Alam madus- “ Ot SURVIVAL of the huiman species. we
trinl site outside Kuala Lumpur to visit the must re-create the natural environment
Matsushita complex. With nine plants and If I fail in this, I must commit hara-kiri
more than 2,000 employees, Matsushita is th The speaker was Akira Mivawnki, direc
biggest Japanese "“"'”""""* outfit in Malay-  tor of the Institute of Environmental Science
sta. Out on the production line bloe-jacketed  and Technology at Yokohama National Uni
workers joined in morning calisthenics, then versibvnnd new v anpointed '|"I'-'I.{| adviser
b "-'~'-'-| to one another and sang the company {0 the Mitsubishi Environmental A ffnir

r

Japan's Sun Rises Ouer the Pacifis !



Department. He was telling me about Mitsu-
hishi's 124-acre reforestation project outside
Bintulu, in the éeast Malavsian state of Sara-
and of Borneo,

[ could only wish him well. But forall the
project's PR appeal, it may be ¢ lar
too Jate. Japan imports more than hall of all
the tropical timber cut in the world. More
than half that total comes from Sarawak —
which often leaves great swatches of the
island looking like a moonscape.

“There are about 100,000 people here
directly dependent on timber for their livel-
hood," Datuk Amar James Wong, Sarawak s
minister of tourism and environment, told me
in his office in Kuching. " In terms of state
revenue, timber—next to palm oil and petro-
leum —is our biggest source of income." It is
also, as the minmister readily acknowledges, o
major source of Wong's personal revenue: *1
started the timber market here,” he said with
pride. "And ["'m still at it.”

“The problem is that the Penans, i trnbal
people, claim the forestz belong te them,
which by law is not true,” said Leo Chai,
sarmwak director of forests. But didn't these

wik on the 18

people migrate into Sarnwak from other parts

of Borneo long before there was a nation
called Malaysia?

“Yesz," he replied. “And they have rights
under adal — customary law —to land thes
cleared before 1058, But they have no other
right to land unless decreed by the govern
ment.” But the Penans never cleared land, 1
painted out. “True,” he agreed. "Anyway,
there are only 300 or 20 who are still nomadic
The others have been settled. We aren’t tore-
ing them. If we leave them alone, they'll

intermarry with other tribes and their tdentity

Hesides, a cash econmmy his
been introduced. They must have means of
earning cash to live.” What do they do, |
asked? He sighed. " That's the [}rullle o
Most of them produce nothing

Some 125 miles up Sarawak's Baram
River, in a povernment-built longhouse at
a village called Batu Bungan, on the edge of
the Gunung Mulu National Park, I heard
the Penans’ side: My guide and translator,
Thomas Ngang, 3%, was born and raised ns a
member of the Beranwan tribe. His tather was
a close friend of a late great Penan chief, The
people welcomed us and honkered down Lo
speak their minds,

“We can't adapt to this life,’

will degenerate,

"zl Yuk

Hhi

Usane, the mother of the current chiel, a
woman who looked to be 1n her 805, “But we
have no choice, because the jungle has been

destroved.” Lusing Jeluman, a wiry middle
aged man, explained: “There's no food for
wild nmimals, and 50 no food for us. The wild
fruits have been destroved. 1 plant rice, but it
doesn't come up. [ don't know how to grow
it. We drink water polluted by upriver log-
ging camps. We're sick. When we were in the
jungle, we never thought of getting sick!”

| asked what they missed the most. Los-
ing's wife, Le Min Cheng, replied wistiully,
“Wild shoots, the animals: Wild leaf for
weaving. The open sky, the cool jungle can-
apry —and our freedom!” Then Lusing said

Natvonal Geographie, November [009]
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Aguaculture farms in southern Thailand help
leed Japan's appetite for Black Tiger shrimp,
while producing much of the foreign exchange
needed for lurther development.
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ATLASKA
HIGHWAY

WILDERNESS ESCAPE ROUTE

Article and photographs by
RICHARD OLSENIUS

The magnetic north draws dreamers and settlers on
a pilgrimage along the Alaska Highway. At times
hopes and reality collide head-on. Yet day or
night, in snow or dust, the procession of searching
headlights passes on.

68






“I've watted my
whaole life to come
up here,” says Lil-
lian Nedohin, 70,
@ tourist from Al-
berta who searched
amorg 12, 060)
signz af Watson
Lake, Yukon, and
found the name of
the sl town—
Rycroft—where

she grew up. The

Signpost Forest

started during the
road’s construction
ard has grown for
50 years. Une con-
tingent brought a
sign from Jochson-
ville, Florida, then
nad to hang it up-
side down because
the arrow pointed
narth.
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Prelude to a 1,500-mile
oilvasey, rolling farmlarnd
flanks the road near its
southern end tn Doawson
Creek, British Columbia.
Much of thas lond was cul-
tiveited even before the ar-
rival of the highway. Grain
Hivestock, and pouwltey
thrive despite winter tem-
peratures of minws 4001,

HE MATCHES ARE UNDER THE MOOSE."

Nell Sorken looked up from his coffee in the Sum-
mit Lodge café and waved helpfully toward the co-
losanl stuffed moose head looming over the counter
I nabbed a pack, stutfed it in myv bag for possible
emergency use later, and went back to my il

When yvou've put in a little time on the road, “undert
moose” doesn’t strike vou as a particularly strange remark, Bul
time doesn't seem so little out on the Alaska Highway, You'll be

i
i-

H

lucky if this twisting, two-lane road ets vou go as fast a= 50
miles an hour along the tartuous 1,500 miles between Dawson
Creek, British Columbir, and Fauirbanks, Alaska (map,
pages 78-9), This iz equivalent to driving from New York City to
the middle of South Dakota, and the map; Iittered with settle-
ments with cheerful names like Fireside and Champagne, gives
no hint of the immense stretches of wilderness that surround you
on the way to the next cup of coffee, the next human voue

'he landscape changes, even if the road does not. You head
north from Dawson Creek through rolling, fertile farmland.
Toward Fort Melson, fields give way to vast tracts of evergreens
through which vou ascend tall
vou attain Summit Lake,
where the stark peaks of the
Rockies rear up. Bevand
Whitehorse come glimpses of
the soaring grandeur of the
Wrangeall and St Elias ranges,
and eventually gleam the
bright lights of Fairbanks
Although thers are varialions
10 erraan. my mdast [H'I'1|.-.1I‘|'I|
memory 15 of inlinite forest
and muskeg —1
poorly drained ground that

It Wel, massy,

can suck a vehicle down to its
axles and keep it there till
kingdom come

Crivilization is only intermit
lent (one day I drove four
hours and never once saw
nnother vehicle in my rearview
mirror). Yel I found that this veéry i=olation creates an intonse
10 live along the bighway, accepting
the hardship in the conviction that it makes possible a life funda-
mentally better than the one they left behind in the comfortabile,
complicated world down south. 1 regard them with awe, bul |
still can't make up my mind whether they' re crazy oF 1ol

Fiftv vears old next vear, the Alaska Highway (first dubbed
the Alaska-Cnnada Military Highway, or Alecan) wns hacked out
of virtaally trackless bush in a- mere eight months, just after
Pearl Harbor made a West Coast invasion seem probable, Until
then the primary means of access had been by water. Even after

bond among the people w

RicHARD DLsENTUS. & Minnesota native, has driven the Alaska High
wiy “hoth ways" several times. His last story for the GEOGRAFPHIC Was
on the Northwest Passage, m the August 1900 55100

Valional Geopraphic, November 1001
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erwromers, life had eont

ish of 1898 brought the first ereat influx of

med to maimntain its peaceful pattern

in barmony with the seasons

wWhen this procigy of engmeering opened in November 194
s mpact was irreversible. Loggers, miners, truckers, and
dreamers of all descriptions began to swarm nocthward. " it

weren { for this road, ™ one loggersad frankly, = we wouldn't
e fere. And so the ighway almost immedialtely acguired a
certain my=tigque, DEe other tabled routes to adventure, an epn
embellished, rather than diminished, by actual experienc

S LUIMITIET 'IZ:Z!.:' ellects sumimier Jiversi s, With a nobc abl
increase in gleaming "-.1'. : Tull of tourists who love the road for
i |_|| £l |""- |--. where it will tnke them. Winter traffic dwin-
dies down to the basi commercind vehicles hard &t work. Hut

YET "".!'I'I'.!':I.I". 15 & steaady if small contineent engaeeil 110 SO

IYREZE Ol ove inched m the most unpromising vessels
battered cars or vans stuffed to bursting with clothes, gadgets,
and children, wind = scarred by flving grovel, frequentl
with on il headlight whose Hlaments imallv took one ol
too many, Under L Lronks of gl nud vou can sometime
meke oul the debant bumper

AT Al wWe drove the Alaska
Hizshwav. Yes, damn-it, both
wavs, Whether coming to set-

h sfas retreating
ol isiilusioned and defent
.-j. THLEL T |_-.!|||_ LIS 1T
I'Tl ||_ D BELUSITH il I, i LI
' feat necessary stops, That
Ly - For they nevel
Elimp evand Lhi [T
Ll Helolen, sl f-aly i~
trangelv beautiful world ol
RN VILD, 1N LIHEEE oW W ;
have reach thelr destinal I
Eod L 1 Hi Wikl
till mlive and ecl
ng, [ ldenly had the
LTANTEE NOCLCE :="E AL b |'I| VESL Il L2 LI | o

went sidie betwten Lisird River abd Watson Lake. tha
his territor exactly hke New York Citv: The resion exerts tl

powerfil attraction 10 Arawing people wiio ar
ether running away from something or toward i

| told me in Fori

| here s less faws. And vou don't even need a swatch

it's the freedom -vear-old Deb Wil

r:|_|'i||'i LOFESY Wil EFes. LH [HisTi .|!||-|||| | E'

1!|.":. ]'.'I.'.|::I" { |-r-!:|..| " san] Marvin T y W hitts
norse. " People accept vou the way vou are
“A slower |".I'I':"!|Iil. nused Larolbvn scherck 1o Lowieg
Post. “A cleaner world. People are much more genuine, mor
NE ADOUL LNEEr Ne1En
hat's the posi ide. Dut in the wilds there o v isa

} rmmiles, farms

Within 251
give way o o view that
burns itself into memory;
endless stands of ever-
greens cut by a ribbon of
rodad. Asphalt covers most
of the roadbed, and repair
crews work daily, But cars
still suffer “Yukon wind-
shield"—pocks and cracks

frorm flving grawel
o & h =5
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“Liots ] J-r.'.fr_-p WATImIeEn Come
in here, but they just poss

throwgh,” sayvs cook Brian

Roser at the Ligrd River

Lodge in British Columbia,
AMthourh he's on th
muain rowle to Alosko,
owner Gene Beitz seldom
sees tourists twice, *“They
usually take a different
road back or catch a ferry

down the coast.”




Serring a neon blaze in
evaring mist, the Watson

Lake Hotel is a beacon for

er and put on a Wiy drivers veagr-roun.,

Uk} peopie, e While muany hotels and gas
whal Il':i!"' o 1 ke i b agtotions shut down tn mid-
September after the tourist
sedason, a few stay open
for truckers and for the
constant fMMow of military
personnel o and from

northérn bises,




Laden like Marley’s (Ghost,
a weary trucker drogs tire
chains that have fallen off
his rig near the 4,250-fool
Summit Lake pass in Brit-
ish Columbia, the road’s
highest point. Months after
tourists leave, truckers roll
on, fighting fotipue and the
whims of weather. “It's a
challenge to drive this
o, savs bus driver
Hans Henriksen, “"But
when there's a full moon,

vou could keep on forever.™

winters are uninthomably cold. And there's no defense against

the endless hours of darkness, he eliect s now termed seasonal
affective disorder, but eld-timers simply call it getting “hushed
2ays L .::Ill_. n Scherck
*You'll be going along feeling great,” Fred ()" Brien, a Burwash

Sometimes | find | can't shut up,
Landing newcomer told me, "“then all of a sudden your'll be
Bawling vour eves outf

The isolation mmevitably impels people to turn to one another,
ant what all these tiny settiements add up to 15 one very strung
aut small town, " You live hife under 8 microscope, said the
waitre<s at the Mountain View Motor Inn. Wherever [ stopped
at this roadhouse or that generidl store, the news was bound to be

fresh —either gleaned from CNIN viasatellite dish (newspapers

are scarce) or, even better, the latest gossip. ramors, upclates o

the dady dramas of life

“"The truckers are the best telegraph there 15." Richard Hair

told me at Contact Creéek. But it was unsettling too, as if a per-
¢ in New York
o be chattering the next day about the Gt he'd had with his
wife or what the doctor had told him about that httle growth.

son hiving in Chicago could routingly expect peon




" The smaller communities are anvthing but simple,” Father

Marcel remarked as we sped down the .., Lwilit road toward his

uncton. “The

home base at Our Lady of the Way in Haines )
inner workings are complex, and a lot of it's unwritten.” And it
can take i surprisinely long time to fit in. “A Quarter to n third
of the people move every two years," he said. “So one of the
lirst questions they ask vou is, ‘How long are vou going to be up
nerer” That is, *Isit worth making an Investment in you /" And
the first vear, of course, it's simply "Are you tough enough to
stay herere” ™

And despite the romantic myth, this small-town si rutiny

makes it pretty hard for fugitives from the law to lose themselves

in the frozen north, “Thev're usually caught,” shrugs Marvin
Taylor. *People can detect them very quickly.” Or, as a Mount
e put it '|'|_'|'_|[||.l.- still helieve that we don’t have faxes an sabed
ite communications and that they can disappear. We know
Cvervone who comes up here."

WCE THEY GET HERE., what dn they do? There is a short
LErm, seasonal, transient |||||||4|;1I;'i|"-|', of loggers, oil

and  min

ors, people making the

most ol their few productive

each Lopgging,

r.l'lf INsStance, 15 # winter I"".'.

yecause the melting snow turns

ExXplarers,

manihs VitAT

Lhi acress r|1.:L|:=:'1-'.‘|-1»:-r_|1r2 HE] 5
keg into bottomless bog, as the
CTEWS
ciscoverad to their griel. On the
other hand, placer gold mining
15 summer wiork, to make full
w3e of the [here fire
the classic wilderness types

CULliiers,
trappers. There 15 4 small but
steady stream of military per-
sonnel transferring to their nex

Mghway construction
FIYErs

Fulcles,

pairt-timi

v SErVIingE the
tourists: running the gas stations, restaurants, shops, R parks,
vlost of them, beneath a very hard crust, are visionaries ut

ements, such asthe 200
member Whitestone Farms in Delta Junction, with clearly reli

FIOUS overiones,

heart, There are even a number of sett

Uhe towns are never large; apart from Fairbanks, the biggest
15 1|."'|.'|IitL'."I|'Ir"-[' which as the i_I_|'|iI..|.] of 1 he Yukon higasts |_|||"|r'. il
Dureéaucrats, pushing the city total to 20500, The more tvpical
.-iL'I[|I'r'|'IL'I'|[.- are i mere l'r'-l:j_'f.-1|'||_'::|_|_|L|:| ol hous=ses clustered
arciinel some form of gas station/hotel/café/ceneral siore. Inm What-
son Lake one hullding effic iently houses the post office, library,
and liquor store, Unlike the earliest davs fwhen a trip alongz the
highway bore a greater resemblance to a Himalavan trek than a
road trp), you rarely go more than 50 miles without reachineg
frome small outpost, but it is still the bettes part of valar for a

long-distance driver to carry a supply of food and, in winter,

Laska Highway: Wilderness E cape Kot

Sunup near Liord River
reveals a rolled-over
truclhk—uumnd a dead driver,
one more on a highwyoy that
claimed 22 lives in 1990,

"The thing about these
accidents, there's never any
wilnesses," savs a police
investigator. “Sometimes it
could be a vehicle that
Jorces vou off the road. and
they never come back, Or it
can be just plain tiredneas,
people trying to go too far
tony st ™
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Three seasich
Years as a Dot
hand in the North
Atlantic told Yvon
King (right) that
fre hued to find
anather job. (ne
lnof: at the pay
stub of a rough-
neck on odl flelds
near the iighway
convinced him

“thot's where the

WETTT | hes, (It could be a lonz wait fo
siock up on cassette tapes too if vou aon
DT praver i IECRUSE TNANY T
reach of any radio station
Wherever vou stop, vou'll be bound t
exemplifies some variation on the theme
LI SecCreiary wihno Cami T IT0I] | '|:-'..'.'i" i

i
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) met Kachard anm

gold is.™ Now, after

11 vedars, he's Lefi
the fields for other
work, "'l hawve
more time with ny
kids,” he siays—
concern nol neces:

sarily shared hy

roughneck repulars

ogling a dancer
named Sam ot

Eddie’s Hideawsry
in Fort Nelson.

Vel wenl nom

Lennie Ha

Eisgea Kiss
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arted (raRpping; even U

-
gnmisiakable gleam 1o her



. .'“.T:. thev hadn't

2 eNOUEn Linew on hand, ™ There would have been a lot of

zen people; ™ Rich characternstic northern non
fl.:i ynce. | he Haars vie 1t Ber | hie k1dds wenl BT I [0 visit
thelr grandparents i Floricda and couldn’t wail to get home

[‘here i Johnny Friend (ves, that is his real name), 4 figan

e i







wit of the wilder passages of Robert Service and Tack London

Diminutive, gruff, obstinately unmarried, he came up to Watson
Lake in the late forties | road crews and staved |
ppent o garage. Since then Watson Lake hias burpeoned into o

lecent-size Lin

work with the

ine alone the hichwasy with severil

i By 1T st oo
3 e L1 i

kS -I,_I_!'-"I_-. LWy &4 il ll|-. I':Irl_'l_' e AUrants. i I-.,".'l.' |'||.||-|-_ .-.-"|l|

moteds, & tiny airport, and the much touted Spnpost Forest

started Dy a ho soldier aon the construction crew wh

lncked up a sign showing the distance to his hometown, 1he

wall of stpns now Lops 12,000 lett by visitors (rom A

a3 i L1
warld, rom Broo o Lamplin,. [ ennesses

I- |||!.| '.\-I: g ILlll.

VER THE YEARS, Johnny Friend ha: become something of
the town s tutelary deity. At 71, he
least part-i and vou can find him most evenings at
the bar in the Watson La with a

Img Black Label in one grease hand and a

=l
| B din llli br i 1 il I
M A A - 5l (| Tl

: st working ot

LITIE

e Hotel bottle of Car

& Sleeped FdEn pansd
tela fammed into the convenient gap
| ||.||"|_i|'_'

uidition to betne & Brilliant mechamic, he was th

isiuch of the local ha - badl tesr I hev ve evien nmmeo] Lhi

hiockey arena atter him. though

he doesn ©omind

pointing oul
that the lights on the sign ought
Lo chine more hrightly
He was also for a time the
lown & self-appointerdl morti
Lin [ wrac and
they forgot to bring the rope to
lower the coffin, ne rem
nisced. “Everybody stood by

the prave while ]

nt a funeral.

lrove Dac

w8 il L S '||||l' AN
erided then and there
W as BOINE &L :_II-.I

Eround her

[ ha

Ne went on AL |

P ] aclesd Wam 1
id grader to It him into the casket. Yep, |
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He's watched the highway bring chang: [here's no com
1ison between the people bere now and the way it w M
tates flatly. * Before, vou knew evervbody. If somebody had a
oIt of bad luck, you didn 't make a big hoop-de-do about 1. Now

neople start organizing. And .|__.1 '‘re not as free and e 7 4 o

many churches, 1 here's four
sple of th
1= Wil II

ILL Worse ne

ews for the drivers we for the mechani

ual mishaps, early travelers could count
' bly the gas tank

on having to replace several tires, and possi
tured by gravel. Today there are fewer hozard
= road itself, but this “new fandangled stuff™ they're
like computer circuitry — stymies him

Incals ke Lo heli

;
i
FC LIET

]

“The cold s our friend
without it, there'd be a lot
more people wp here,” says
privacy-toving Richord
Dix. He takes an ax to ice
hreatening a bridge out-
stde the isoloted Yukon
cabin near the Alaska
border where he and wife
Jennifer are raising two
doughters.,

CiIne welcome visitor is
[Joug 'wiss, who drives
the ten miles from Beaver

Creek for Rerosene-[ir chess,



“Tdon’t go south much,”

puffs Johnmy Friend.

"Evervone down there 15 1n
a big hurry to go nowhere,”
Before building his Watson
Lake parase in 1953, he
worked on highway crews.
“I't was wicked, just one
lane in places. If you met
someons, sometimes you

had to back up a hall mile.”




Rigors of the road were (oo
rtiech for an old Volks-
waagert: Student Andy
Rittenberg and a mechanic
piish it into a Fort Nelson
garage. Improved surfacing
has made: travel on the

h LEhwaay ess traumatic for
vehicles, but sometimes
Moforists hove to walt

weeks for parts.



Wwasinng a day s
dust from his face
after a horsebach
trip wup the Yukon's
Dyalton |rail, Ben-
gon Billy and his
riine-year-old samn
thom, share a
micmient on lond
plrart wis the
unchallenged
dloamuain of their

ANCESLIrA. .,r'l'r. Tt

ey ek wiikh

Coanada will return
I N M) suare
miiles of the Yukon

Lo native peoples.







and discovered ths PUTTI] heard about that for a month and a
PN "HWho are the locals that are hotzshots? T Thn

dumimum 15 stronger than it looks, You can tale a moose Of

20 miles an hour and never leave a dent

Fvervone 15 willing to tell vou his story, but it's understood
thiat literal truth 1s not Bs important as presenting 1t witl
panache. And | was surprised to find that, unlike people i th
more teeming parts of the world, northerners are penerally dis-
iniclified to delve to lil ETHYV 1NLOD PETSOTTH |- HesLions -I s TS i
nartly because the guestioner 1sn't too keen on having Lo reve

that much about hmself in turn



Alter dave ol -|1'|1.'-r|:.r_. iy
kers, and it's

converasalion

K ||-.-_!_'.'r| Lo reCOgnize your fellow trek
almost unagvoicable that vou will 1all inte casugl
L hie hishway, naturally, s 8 manr Lot roac

conditions, scenery, animals, breakdowns, though hardly ever
the wenther (after all.
you' re in the bar or caté first, you wrich them wander in with

eves and clumsy feet of five-hours-straight driving. If
to join the crowd, T'Ell*j."r-i' nsually staring dully

steaming coffee cups or nto the distance b
beer bottles, 1 soon le uu--' not to bad-mouth anvone, bei
ery good chance 1'd be runming into him agam

snmaew here along the road

what can vyou sav—"1t"s really cold™ 7. U

you're rhu one
into their evand their
ALLEE
Lhere was a s
Thie highway can tike it out of vou. The world 18 50 empty out
there that vou 3
moves, Wat
rarely even see the hamlet

You cal

Al o |]'l.'| 1"' -

i I"IJI'I:__'_ al CELT G1 QP [T arild I 15 Enie r|.|If|'I['|I it

VO Ve spent HOLTS |

bernuse there are so few v anthge pomis; the howses just sucdenly

nppear, around a corve, bevond the trees, | actually drove
through Fort Nelson watching for Fort Nelson,
thought it was going to bave a downtown instead

smadlish, motley

hecause |
of being a
string of gas

stations, restaurants, and bars
It 18 more ke a -||;_'|]:||_l. station
lor the
theeh
manent life
sign in the

battered wives

MY TIRO |||ll_'!.[|1l|-: TETWS

gitmpses of more per-
an be had, like the
for the

Inunderetie
SUpPOrt group

VER THOUGH vYiou
rarely go very fust, con
Ce |'|.';LL[- n 18 e |;-I

CATE

You foon achieve o

mental balance, for while
the monotony of the empty road
r attention, you

(WS E

Lbl] e ".-'
nave to stay sutlicientiv alert to
Ursell from & slick

urve with no g

If vou et your
vou; I learned that lessan ane
my mnd drifted a hit. In three seconds 1 had
il was sunk axle deep in
vou learn that the road
but in vour attitude, and [ treate
respect after that

And yvet | came to love the driving too, as mv zenses shap -
| would bear the musical crinklme of ice on the
I drove; now wearily the old snow clung to the s
branches and how the violet mountain ranges were draped
luminou; pink nt sunset. In the summer
| came to discern the Uniest variations in the forest green and
watched for covoles, and cartbou along the
lo mention standing pensively in the very middh

protect i patch, a disappeanng shoulder,
oS CUrves)

juwmp up and hiti
when
"Laken the ditch’
['hat's how
the surfnce

uardrall iwhich 15 to = 11.
mind wander, the road will

ey, L -ii|_|L.-_- L|||:|_ TTLOOT

oW s ol as conerete.

o I'i-l..-':il.r-:'- jwren | RN 11
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Ener car rool as

| noticed LA

with
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ITHCROI 54, VETES pit

of the road.

Alazka Highway

Wilileraess Ky |'.'|"'-' N ortile

rero in like a heat-seeking misstle on anyvthing that

Voice in the wilderness,
Father Marcel Vogel faces
iocal reluctance to attend
services at the three

missions he pastors
between Haoines Junction
and Beaver Creele. © Most
come north to get away
from rules.” savs Vopel, a
former California gas-
station owner.

Between Masses he ac-
cepts a challenge from “HJ"
Biorn, at whose wedding he
recently officiated.



Jets of stéeam melt ice ina
streambed that runs under
the highway just east of the
Alaska border, All winter
rodad crews battle ice sheels
that creep across the nigh-
wry like minupture glociers.
Cther hazards include frost
ReEves, witich roisg payve-
el s Waler fredses

e [iwe
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Winding through mouwn
tains that stretch from New
Mextco to the Arctic Ocean,
o southbound cor Deacors
tis approach along the high-
way south of Liard River. A
hundred miles behind lies
Contact Creek, where con
struction crews working
feverishly from north and

ot met i o2,
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Diowntown Whitehorse,
capital of the Yukon Terri-
tory, is but a short dogsled
ride from Lake Laberpe,
stvied " Lebarge”™ by poet
Robert Service in “The Cre-
mation of Sam MoGee.™
The poem’s frigid warmning:
“The Arctic trails have
their secret tales That
would make vour blood
rien cofd.™

HEN ACCIDENTS HAPFPEN, they can be ghastly
another accepted topic of general discussion. Colll-
gions with animals, sideswiping just-bharely-too-wide
trucks (tankers, flatbeds londed with timber, or " muf-
finsg"” of lead-rine), sliding off the road and sommersaulting down
the embankment —any calamity is compounded by the iso
[t might be hours before the accident 15 even discovered, more
hours before a passerby can reach a place to summon help, and
even longer before the ambulance or helicopter can come. If the
wenther 18 bad, help may never arrive

Near Linrd River I came upon the aftermath of an accident.
At the Linrd River Lodge, a helicopter belonging to a private
company was just taking off with an injured maother and daugh:
ter; another daughter was standing there crying in the arms of
the lodge wadtress. The details were a little confused, though
there wits more information than s uvsually avalable at accident
sites where the cause is long gone and the wreckage is generic
Apparently the woman had been driving to Alaska to meet her
husband. Time was short, and she'd pushed hérsalf too hard.
Exhausted and confused, she'd slid off the road and rolled over

Precious moments passed
while the pilot of the helicop-
ter— which lacked medical
equipiment or even stretcher
space —sought permizsion
from provincial authorities to
raneport the victims. Eventi
ally he few them to Muncho
Lake; an ambulance helicopter
took them the final
haspital in Fort Nelson, where
the daughter died, Who knows
if she could have heen saverd

ALIon

¢ to the

with quicker responser? Any-
way, | never heard any more.
You get used to that too

In Beaver Creek, I met out
fitter and taxidermist Doog
Twiss. A few yvears dzo he wis
crossing the highwayv on his
snowmobile and didn't see the
Parsche coming: it was seven hours betore e got to o hospital.
“1 could be dead now,” he says philosophically, “so [ don't
hitch too much about the wooden leg,”

“The people at the lodges probably save ten lives a year, help-
ing the helpless,” Netl Sorken said at Summit Lake. “There's
an amazing amount of people come ap this highway thal are
hroke.” Or desperately unprepared. Gene Beitz at the Liard
Faver Lodge remembers the sul-zero night & passing trucker
found an B0-vear-old man in his brand-new Volvo stuck in the
ditch without even an overcoat. He probably wouldn't have
lasted another hour. Turns-out he'd had a monumental fight
aul of the house, vowing he was
gone Tor good. “'We thawed him out eventually, ™ Gene recalls,
“and he gol back in his car and kept right on gomng.”’

with his wile andd storme

Nattonal Geographic, November 1901



But will the old proneer spart of helpmg out actually belp vou?
On the one hand, Gene and his wife, Anne, don't go to bed with-
out leaving a note on the front door for possible midnight arriv-
als: “"Come on in, take any room you find open.” They expect to
get paid in the morning, and thev always have been, This isn'|
urnusual. But then again, Neil Sorken and his wife, Heather, still
talk about the voung man, suppasedly down on his luck, who
volunteered to do odd jobs in return for his room and bomred
Three weeks later he absconded with Neil's winch, his logging
chains, some jewelry, and a bottle of rye. " You want to help
somebody, but you get scared,” Neil shrugs, " Your faith in
human mature goes to hell. Then a8 woman with three kids will
show up, and you can 't belp 1it." He pauses. "That voung man
wiks renl mics.”

HE INDIANS have also found the highway to be o mixed
blessing. 1 try to imagine the shock the Tlingit trapper
felt who went out to tend his trapline as usual in the win
ter af 1242, and when he got back to his village later that
vear, there was a highway through it. Tom Smith in Teslin,
whose father used to run the
trading post, remembers the
sudden arrival of thousands
of white and black soldiers
and support personnel detailed
to build the road, “'We were
excited by the highway," he
savs, il was almost ke a fes-
lival,” bul soon new diseases,
especially miluenza, decimated
the village
Hut some were quick to see
the better side, " Tome it'sa big
gift," says 79%-vear-old elder
Elljjah Smith in his soft, digni-
fied way, Hewoarked for an out-
fitter before the highway cume
through, when it took ten davs
over the old pack trails to cover
the hundred miles between
Whitehors¢ and Haines Junc-
tion. Lin the highway | made the same trip in two and a half
hours: “A lot of good things were given to peaple,” he caye
“Ivow Lhey ' re all condemmning the white man for coming, but
A lot of the old-timers appreciate what the white man brought
(Cld John, one of our hunters, he sure enjoyved what the white
man brought in, He was one of the top runners; no gun, nothing,
st run the animial down with a bow and arrow. If he didn't
run it down, they didn't eat,” Old John dicd before the high-
winy came;, Elijah saicl, but like the other old-timers he would
have welcomed it
In Denetia Elementary School on the réservation al Lower
Fost, a native settlement near Watson Lake, the children are
prappling with the notion of opportunity.,
Lirawn from the Kaska and Tahltan tribes; the children have

Aigska Highrmway: Wildernesz Escape Roule

Tucked away south of the
highway, Atlin is not guite
a ong-horse town: At least
wo dozen range free on the
mutin street. Born in a gold
rush that saw 25 million
dollars” worth of gold
extracted locally, Atlin ard
its 500 residents hang on,
thoanks 1o hunting caomps
and salmon fishing as well
as prospecting.






“I shot the bear, bl
I can't really say
weiose bullet Billed
it " savs Marvlomnd
native Leonard
Beecher. He was in
a posse that hunted
oy the 1, 10ME
porendd, ten-foot
grizzly that had
been killing dops
reear fhis gas sta-
tron 20 mules from
Haines Junctinn.

“We had to turn
it upside down and
sideways Lo get it
int here.” The bear

will soon stand in a

store he's .|1-1c|'.‘|F.‘r1;,_:.

tor the disappoint-
mient of his chil
dren and wife
Brenddd.




the advantage of belonging to a settled, relatively prosperous
community where they Know evervone, 1 ve never ettt any ol
comfort or prejudice,”™ says white teacher Lynn Coutts. She and

irolvn seherck leach Clisses T INEINE [TOM SNG0erg LrtEn Lo se
enth grade. “ The native people are extraordinarily tolernnt and
[greiving; 1"ve found that to be universally true.”

But the teachers can see pitfalls ahead. Alcohol is one (as it
for plenty of whites, a= well). Lack of self-esteem. Lack of am

ible goals. Limited opportunities for employment. Frustra-
tion. domestic violenee. even suicide show the cracks in the com-
munity, Support groups ar: béeginning to lorm among Lhe
wiomen. Lhe challenges stretch far bevond the schodid room

The children should all succeed.” savs Lyan, ¥ But they will
probably have to leave Lower Post to do so." And most of them
will undoubtedly stay right there, unwalling or uncertiuan how Lo

atill, the classrooms are sunny and colorful, with computers

plenty of globes, and plenty of laughter, “What a blessing thes:

kids are smart, " Lynn said. “So fhral potential 15 unlimited.”
‘If they're shown that there are many doors open Lo then




Caralvn added wistiully, “iof the

to be limited
["m not sure

thourht as | drove pwiy.

work

Yeah, [ don't have

i ||I'||_| T

if the statistical odds facing these chldren, 1

hut with tedachers like this, the larger
Her mor

that came up the highway éventually ought to o
promize than threat
HE ASPECT OF PROMISE rernains the most powerful and

enduring appeal of the north. Maybe 1t's based on U

ithmitable sense of space and the way 1t overwhelms

mast of our triviad preocoupations, revealing clearly

whal reslly muatbers

|!!'I'|I.I.|I- tor the [trst bime,
[ hiadd av. There

was the night at the Liard River hot springs when, surrounded

moments of unforgettable clarity along the w

and snow, 1 Hoated in the steaming sulforous wates

[ think back on the mght 1
urhing clob plivy on the frozen

Oy silence

and watched the northern lights
watched the tiny figures
surface of Watson Lake, while a
irite the £

Ol a locl
pnfire blsed on the shore and
witps of lnughter drifted awa abhle dome of the sk

Uine eviening on the way to Swift River,
light spilling owver
nank of clouds; just past Cham
pagne | heard the sound of a bell

clanking around th

| eaw a waterfall ol

i :.:Il--. L

neck of
patiently

irmzen

i bhlack horse as
PawW el throuwgh  the

grites. | hese were moments
L, |'|:'I| T seemer] that b [fMANnLs, o
Hnoy in the vastness
have their place.
And I thinkKing
about the peonple for whom thi
road had
ple with plenty of
manage to embody some an-

virtues like "fortitude,

could als

Wi

14 ag il |

pened so much, Ped
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“The northis like a mel iy in

sadd Marvin Tuylor in Whitehorse

y H
mh 1 Sing it

“You can hea

Your mind,
it, Dut vou
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with a grown daughte
walk exhilntions in New York, she

maverd here from Torontle, Divorced

gfter vears of side found hes
[hew live in
the woods by the Yokon River, in an immaculate wooden house
that he banlt

chickens and ducks, sells the vegetables and bedding plants from

wray north, eventually marrving & Finnish logsei

N OW she trEins o e O Fr i'l'.: alisid OES, I'_-E_--:'-

her garden, and looks forward to those particular dayvs when the

eleen drifls of new snow beckon them from thelr sauna

wie sal in her kitchen donking strawherry ten while gshe

"I:E' Fi{HES li:.'l"ll "I"'Il
was talking about how sheé'd left the ooty in search of adventure
[ asked. "0 is there still more s

Her windburned face alwuys glows, and she gave me a quizzi

Il.l. b o Ll .|'ll|'| ol ey f !-1:' (D mix -".'i‘

Ml WANLe

cal smtle. W hat more could there be?

Legsro Mrghwway: Wikderni

.II'. |'|l|--I II',Il'.lu'l

& Finnish artist who had

He wot his micknamae, Punch,
as a hockey coach, but now
Ernie McLean battles
muother earth for her gold
near Atlin. Phamping fons
af gravel down the sluices
of fuis “shater,” he and a
handful of employecs are
icky o extroct a few
flecks—ualthough he is
prowd to show off some
prized finds (above). How
much gold in a ton of
griovel? "Up to 18 dollars’
warth," he says.






Sheets of ypnotic
shimmer, northern
tights over Liard
River flicker the
promise of adven-
ture, beauty, and
Feoman dramd wup
ahead. Its a half-
cernturv-old prom-
is¢ that the Alasha
Highway has sel-
dom fuiled to

deltver on for the

st souls who
gdrive and [Hve
along its length. E







Wetas—
New Zealand's

Insect
Glants
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HE END 15 NEAR for a tree
wWirlA, .r|r-: H.'l-‘l'.* InNGg £rmast
cruris, caupht on Stephens

Lsiand by & tuatara (left), a dino-

saur relative that lives only on
solated islets off New Lealand.
In the absence of native mam-
malinh prédators; evolution of
istand brds and insects has often
produced awkward, flightless
creatures ke Kiwis and wetas
Commaon in much of the
COUNATY, oSt iree waias I'ul".".
adjusted to changes brought by
human colonization. But habitat
icstruction and mmtroduced
predators, especially rats, have
generally reduced giant wetas
bo man-1siand enclaves and

T im- i
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Giant welas ol W Eietia Ry
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affshore islands (map)

Line siant species discovered
near Mahoenui in 1963 and stl
annamed [inds protection in
gorse bushes brought from
Europe (top right). Surprized in
the open, another Mahoenud
giant sSciares pway o mouse

lashimg out with its spiny back

legs—a defense many wetns use

Welias — New Lealand’s Insect riants 1033






e

landd foresis, but thi

mountain wetn, Hemi
Feima maori, thrives beneath
rocks above the Lree line. Ung-
versity of Canterbury entomalo-
gist Peter Johns has uncovered
one and looks [or more (et in
Mount Cook Natwnal Park, one
th Island areqs

that harbar this species

| 'he rarer Deinidcrida helera

ttia 1= found onby on Little

1L seyerad "--liE:l

]::|FI'1|" |-|:'|r|r1 i MESITICERPT
icness nature reserve. KRetired
1sland ranger Alex Dabbins
[above) ikes a cloge look at om
of these miants. Known to the
native ylaorl as welapunga,
thiey once alsa inhabited the
northern part of North Island

LsDvernment éliorts 1o Drotec
these and other endangered

1as have tincluded tatlorng
conservation stratemes to thi
needs of individual species

we don 't have giant pandas it
M Lealind: we have giant
wetns,” savs Johns, exploning
he growing interest in Lthese

mmsects, TIt's just great bo hao

omething that's different.” T[]
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Orphan in orbit, the Long
Duration Exposure Facility (LDEF)
comes within reach of the shuttle
Columbia’s mechanical arm after
| amillion-mile, 17,500-mile-an-
| hour pursuit. Snatched from a
-, decaying orbit weeks before it
“~would have plunged into earth’s
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Wi HUNDRED FIVE MILES above
Baja California, the shuttle Colum-
i hurtles eastward seemumgly out
of control; flving upside down and
backward at 17,500 miles an hour,

cargo doors Agape

Two hundred feet below, a battered satellite
wearily circles earth. Big as a bus and weigh-
ing 11 tons, itis known as LDEF (pronounced

L-deal), for Long Duration Exposure Facility

The National Aeronautics and Space Ad-
ministration sent up LDEF in April 1984 asan
unmanned laboratory for studying the little-
knownenvironment of space. Amongits 57 ex-
penments are millions of tomato seeds, placed
on bodrd to test the effects of long-term radin
tion on lving tissue; 12.5 million of them are
destined to captivate millions of voung might
be scientists across the nation and abroad

According to the original plan, after a year

Halos of atomic oxyegen surrownd the earth in
a colar-added witraviolet image (Teft) aken
from the moon in 1972 by the crew of Apollo
16. On the left side, changes in color from gold
to blue signify decreasing levels of atomic oxy-
pen os ¢arth’s atmosphere thing toward space;
on the right the changes indicate dimimshing
sunlight. Created when solar ultraviolet light
splits pxypen molecules into individual atoms,
this highly reactive gas—along with radiation,
meteoaroids, temperature changes, and moan-
mdde debris—threatens orbiting spacecraft.
Pristine when deployed (above left), LDEF
was stivined and tattered upon retrieval (above
right), reflecting the effects af those hazards.

Salellite Reseti

in orhit the satellite would ride a shuttle back
to earth so scientists could pore over its price-
less payload. But shuttle schedules slipped,
then came the Challenger tragedy, and LDEF
was stranded in orbit

Then the sun erupted in violent storms
T'hese heated nnd expanded earth's atmo-
sphere, which reached out, siowing LDXEF in
arbit so It sank earthward. By Jonuary 1990
Lhe satellite was falling fast, by hall a mile a
Within weeks it would incinerate m the
atmosphere like a giant shooting star

With it would perish a treasure of scientific
data about the evolution of the universe (per-

1Ay

haps even clues to the origins of life), valuable
tests of materiale in space, and alarming evi-
dence that drifting man-made debris now
threatens orbiting spacecraft

Thus Columbia’s rescue mission
iy upside down and backward?

“Tt took a b e U maheuver to cHpture
LOVEF." recalls migssion commander Daniel
C. Brandenstein at the Johinson Space Cen-
ter {J5C) in Houston, Texas. “"We had to
approach without allowing the exhaust of our
steerning jets to contaminate sensitive experi-
ments. The best way was by descending on our
back”™ (page 114)

AL Lhe shuttle closed in, astronaut-enginees
Bonnie |. Dunbar gently guided a 30-foot arm
toward the satellite’s grapple, a metal rosette
with g spike al the center. Three crossed wires
settled over the spike; she pulled a trigger,
snapping the snare shut, LDEF was captured

Watching, Brandenstein was awed by the

But why



SPACE SEEDS

TEACH PUPILS
DOWN-TO-EARTH
SCIENCE

Proud crop of young expert-
menters, VAnn Douglas’s
first-grode class in Bea-
mont, Texvas (top), lines up
weith tomoto plaonts they grew
from some of the 12.5 mil-
Hore formato seeds fTown on
LDEF. About 140,000 seed
lrits were sent to 64,000

teachers and their 3.3 mil-
tiomn students worldwide,
The classs first space
tomato (left) came from
the plant grown by André
Vialmore {ahowve, at right,
inspecting seeds). Later,
Douglas ard her class pet o
kick watching a videotape

of André’s interview with a
local television station. As it
erned out, space seems o
hawve had Hittle effect on the
seeds. Even so, Douwglos
points oiit: “We were very
coreful not to eat our science
priojects—no matter how
delicious they looked.™







“T coneldn’t bear to throw
the litle seedlings away,™
admits Park Seed Company
research director [im Alston
{abowve, at loft), examirong
space tomato plants with
company chairman Williom
J. Park. Supplier of the 12.5
mullion tomuato seeds flown
an LDEF, the South Carolino
firm later tested germination
rates of 2,000 seeds. About 85
percent germinated—ithe
same rote s earth-based
control seeds. Surprisingly,
riediation levels 5,004) times
that on earth did almost no
damage to the seeds, though
ong plant sprouted varie-
guted leaves (middle).
Satisfled with their safety,
I 6=year-nld Rod Neugebauer
feeds a space tomato to his
hoy, My Lady, which, after
eating them by the snoutful,
won a prize at the 12590 Cali-
fornia State Fair,




beating the satellite and its experiments had
taken from the destructive forces of space;
rivcliation, fierce erosive matter, and the pelt-
ing of meteoroids and tiny fragments of space
hardware, Small craters riddled the side pan-
els, sunshields hung in latters, and pieces of
experiments drifted beside it, including a
small solar panel

Following a night landing at Edwards Air
Force Base in California, the shuttle and its
space-worn cargo flew piggvhack on a NASA
747 to the Kennedy Space Center in Florida.

HE SHUTTLE had already disgorged
LDEF when I caught up with the
satellite at Kennedy. 1t lnyv like a
stricken beast inside a cavernous
clean room. Like doctors performing an
autopsy, 50 white-clad figures swarmed
around it, encased except for their eves in
white bunny suits, hoods, and booties to avoud
contaminating the experiments.

I suited up with aerospace engineer Robert
L. (¥ Neal. Now officially retired from NASA,
(Y Neal had supervised the assembly of LDEF
at NASA'S Langlev Research Center in Vir-
rinia in the 1970s and early "80s. “"We put it
together for 14 million dollars; NASA had
traouble believing that anything so inexpensive
was fit to flv. I'd almost lost hope of its recov-
ery when I left in 1988, Tadmit I cried when it
came down.”

LDEF's attendants were moving with elab-
orate care, as if they might cause the satellite
pain. O'Neal explained:

“Nothing like LDEF has stayed in space for
s0 long—nearly six vears—and been brought
back,” he said as we passed through a cleans-
ing vacuum chamber and approached the
recumbent hulk. * Until now we've been short
of concrete evidence about the effects of the
space environmeént. Most of our information
about low earth orbit has come from theoreti-
cal calculations and simulations. LDEF has
measured this environment, even brought
samples back to earth.

“Thus the care to record every detail "

Working beside LDEF, a team of four tech-
nicians slowly removed the trays that lined
the ends and 12 sides of the satellite. Ench
of the trays held one or more experiments.
The quartet recorded the torque required to
loosen each bolt—important information in
bullding and repaining America’s space
station Freedom, long embattled politically

Satellite Resciee

but now scheduled to be occupied by 1999,

Like a giant plant pod, LDEF carried a total
of 14.5 million seeds of 106 different species,
ranging from marble-zize lotus seeds (o tiny
African violet seeds, amillion to the ounce (far
more vitluable by weight than gold). Five out
of six sealed canisters held the 125 million
tomiato segds, most of them bound for class-
reoms around the country in time for fast-
approaching spring planting.

Seeking to stimulate student interest in
space science, William H. Kinard, project
manager during LDEF's formative vears, had
enlisted the cooperation of the Park Seed
Company of Greenwood, South Caroling,
along with NASA's Educational Affairs Divi-
sion. Now would come the second phase of
the experiment.

Packets of tomato seeds were piled high for
malling when | visited Park Seed. "We're get-
ting out 140,000 kits." said Jim Alston, the
company’'s director of research. “Each
includes space seeds, regular seeds for com-
parison, and NASA instructions about plant-
ing and reporting the resulis. This could
involve three million students and teachers —
ane of the largest school projects ever.”

How had the seeds fared in space?

“Radiation detectors indicate they took
about 5,000 times the dose they would have
received on earth,” said Alston. “We're
expecting to see a fair number of mutations
from genetic damage.”

Two other canisters had openings that
exposed their seeds to the desicoating vacuum
of space. He expected them to be damaged.

But almost 50 peércent germinated. “I'm
astonished, It hints that some could have sur-
vived drfting through space —great food for
thought for exobinlogists who believe earth
was seeded by hife from other spheres.”

By midsummer, results of the school plant-
ings were flowing into NASA headquarters
in Washington, D. C,, and into a special pro-
cessing office at Oklahoma State University
in Stillwater.

“I"ve heard some tales of woe, " said Nelson
Ehrlich at Stillwater. “Gerbils ate the seeds,
school break-ins scattered them, the grounds
keeper mowed down the plants, people shied
pway for fear of 'killer’ tomatoes—totally
unfounded, of course. But most of the gardens
are comimg glong just fine. In fact, many
are getting better growth with the space
seeds. I believe one secret is TLC —a lot of

113



DELICATE TOUCH BRINGS
LDEF BACK TO EARTH

Puncturing the clowd deck
on january 3, 1990, space
shuttle Columbia (Teft)
streaks toward {ix rescue
of LDEF. Frve astronauts,
including G. David Low,
Diamiel O, Brandenstein,
and Bonnie J. Dunbar
(below, left to right), exe-
cuted a delicate muan-
euver never before tried in
orbit (painting). Passing
beneath LDEF, the shuttle
circled upward and, in

an inverted position,
descended and grappled
the zatellite with its
mechanical arm. This

prevented steering-rocker
exhaust from contominat-
ing LDEF s sengitive
experiments. Before being
placed tn the cargo bay,
LITEF was painstakingty
photorraphed to record
all vizible damage
wlission accompitshed
and back on the ground,
LIDEF ix hoisted from
LColumbia in the Chrbrier
Processing Fucility at the
Kennedy Space Center,
Florida (right). Clean-
oo cond iTors are mugin-
tained to protect LD EF s

cxperiments.,
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AN EXPERIMENT

MACHINE

PLACED IN ORBIT on April 7,
1984 (left, bottom), LDEF
rested the effects of long-term
EXPOSLTE ON Spacecraft materi-
als, components, and systems,
Its 12-sided, 30-foot-long
alumimem froame provided an
open grid an which 86 experi-

ment trays of varying sises were

secured. Inall, 57

some reguired several troys)
i .

IL'l.'j!"-L'J'I.'lTI emis

contoineng {0,000 test samples
flew on LDEF, representing the
work of scientists from the L, 5.
and eight other countries.

Lacking a propulsion system,
LDEF relied on gravity to fold
i fixed position perpendicular
to earth. Hecowse one end was
30 feet closer than the other to
earth’s center of gravily, a
sHrhtly higher graovitational
pull kept that end pointing
earthward. Precise placement
of the trovs by weight kept

the spacecraft from spinning.
A nit called a viscons
dimper (below) minimized
irther movement. The damper
vonsisted of two aluminwm
sprheres—an outer sphere
anchored to the satellite and a
friely rotaling inner sphere con-
fauming a magnet, Anv distur-
bance in LDEFs ortentation
caused opposing motions
between the spheres, as the
puter sphare movad with the
spacecraft and the inner sphere
remnrined aligried with eagrth's
muapgnetic fAeld. Friction in the
riscous fluid befween the
sphores dissipated kinetic
enerey, keeping LIDEF stable.
As o result, scienbists are able
to determine the direction from
which the experiments were
atruck by meteoroids and other
particles; this, in tuwrn, helps

rievedl! their origins

Outer sphere

Vigcous fluld

inner sphoro

.! THE VISCOUS DAMPER
< As outer sphere rotates (2),
innar sphare maintaing

alignmeant with sarth’'s mag-
netic field. Viscous fluid
dampens movemant (3),
restoring orentation (4).

COSMIC RAY
CATCHER

I'wo trave on LDEF's space-
facing end record cosmtic
clinrged particies arriv-
irt one of sev-
These
particles can disrupt a space-

craft’s electronics and ciiise

FILVE
Ing from space

eritl such experiments,

computer malfunctions, Each
tray {above) contains four
modules congisting of a thin
upper stack of plastic sheets
(A), an alumintm honey-
camb itd (B), and a thick

Bt torm stk §(C).

As a cosmic ray penetrates
the stacks (1), it leaves o
damage traill. When processed
in @ lahoratory, the sheets
revedl cone-shaped pits (E)

Analvsis of cone shapes shows
the particle’s arrival direction
and speed as well as the ele-
ment it comes from



when I wvisited torrid Beaumont late thot
August. But the enthusinsm of Douglas’'s
pupils was unwilted

First to arrive that day was André, prowd
iz Punch to have grown the earliest spuce
tomato, In filed his classmates, each hnding a
little chair at one of the low tables. At each
place their teacher had set out a small micro-
scape [or esamining the seeds and leaves

Later we filed outside to gather leaves and
{ruit; seeds from the space tomatoes would be
planted by next vear's crop of first graders. ]
saw no obvious mutations, Not so with young
Matt Roberts, busily picking his leaves: " Mr=s
Douglas! The space leaves are longer and thin-
ner!™ But his “space” leal was a blade of crab-
prass—nol the first time a budding scientist
has seen observation bow to reality

I revisited South Caroling, and Jim Alston
arnd 1 inspected Park Seed's space garden. Its
thousand space-seed plants represented 40

BE:

species, wnd almost all were thriving. * Don’t

Tet the kudzu grab yvou, " he warned, referring
to the South's rapacious weed. “Space didn'
fpze the pest.”

He pointed out five likely mutants. A blade
of zovsin grass showed yellow instead of green,
and a flewering polyvgaonum wore variegated,
or striped, leaves, as did a cornstalk and o
tamato plant.

His fifth mutant was another tomato plant,
erotesquely deformed. “ Just take n look at
those leaves! Thev're all gnarled, and the
plant hasn't branched a=z it should, And see the
calyxes —the green, petal-like growths around
the flowers? They're way too long, like &
witch's finpernails.™

The massive tomato project produced sur-
prisingly few mutants:. *'We've heard from
about 9,000 teachers around the country,”
safd Ehrlich af the Oklahoma collection office.
“They indicate only a handiul of suspects

Niational Geographic, November 1001



SpAce feems to be a surprisingly benign env
FONMent [oOr seeds

Aome of the space lomatoes, mMOTeover
seadec] Lthe ||l'!:._"'|'- il tomatodon a1 -|' |-
mens ook a bhlue nbbon 4l the hansas Stale

Fair in Autehinsan, A hoe ]

nartly on space tomatoes, won first prize in
her class at the Hvestock show in Turlock,

L alliormnig

=~pace mutations conld be a bonanra for an

LOEF experimenter who produces African
viclets in Nashwville, Tennessee

L3 bh L0000 African viole! =eeds thal
Hew on LDEEF .Y saud horbealtunist Eeinhola

Holtkimp, S, "1'd hive bel anvihmg thad

not ofe would germinate alter so0 long. Hul

5. 700 o, and far quicker than earth seeds

And most hloomed a month and a half earbie

than normel Whyr Mavbe the radiation
I &

hé seed coats, allowine

I'.I'. il:l-.i"-'! I|:'

LINTED OF Perialaiedd

the sprouts to emerge sonne
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A microscope reveals the shattering hvper
velocity impact of @ gy particie on a sample
of silicone rubber {(abowve left), whose glassy

puter surfoce of silicon dioxide was formed by
expasure o atomic oxyren. Looiinge for sierns
of penetration, meteoroid specialist Michaoel
solensicy (top) liftzs the top layver of o thermal
Blandet that covered an experiment desirned
to detect cosmic rave (art, page 117). Many
of the blonkets were torn during LDEF's
mission—the result of temperoture fluctuo-
tions called thermal eyeling—expoging the
underlyving plostic sheets to meteoroids and
muen-miade debris. Zolensky arronpes cutout
sguares from several lovers to sfuow the trail
mude by one stich particle {above ). Analysis
of penetration holes aond residual debris will

determine the particie’s size and composition




- "LDEF was originally intended for a one-year
» ol . : . &k
s @ mission,” explains Wayne Slemp of NASA's
. Langley Research Center, “so we made the
- & film strips thin.” Referring to the yellow
x plastic strips visible in o preflight photograph
e e [left) but missing aftcr LDEFS recovery

B B .

(miclidle), Slemp disploys the ponel that once
held the strips: “We suspect that atomii

oxygen fust slowly eroded them away.™
Slemp’s experiment tested variouws thermol-
control coatings, plastic and resin films, and

compos ites—materigls bemg considered
spacecraft design. “We were trying o ook al

the total space environment o see how the

, ‘ materiols woold fore apainst the synergistic

— | effects of thermaol oreling, solar ultravioles
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radiation, wicuum, and aotomic oxegen,” hae
says. “So far we haven't been alile o duplicate

that emvironment on the proand. ™
Thermal control of a satellite is heavily
dependent on the thermal properties of the
external coatings,” explains Don Wilkes
(below, front), who, with James Zwiener of the
Marshall Space Flight Center, examines coat-
ing specimens under ultraoviolet light, which
readily revecls any changes ar damage caused
n space. A photograph above Zwiener's shoul-
der-shows how samples were mounted th a
Fevalving, battery-powered carpusel, whose
cover plate—made of sibvered Teflon over
agluminum—resis against the wall facing them

Exposure to space degraded all but twa side

gections that were covered during the flight.
It went hot and cold every 90 minutes for
six vears,” says Wilkes, referring to orbital
periods of night and doay. As a result many
samples cracked, peeled, and discolored
changes that affected their ability to reflect or
ermit heat. Atomic oxyeen and meteorvids also
damaged many specimerns. "It gives us better
confidence in a lot of materials, but we also
lrnow some materiogls nof to use,” comments
Zwiener. Wilkes sums up: “It's very important
that you marntain thermal control within the
design fmits of a spacecraft. [f you don't, you
et get hotter and hotter and finally burn up
something—either electronic components or,

in the very worst case, Your crew,




HAZARDS OF LOW EARTH ORBIT

MAN-MADE DEBRIS ATOMIC OXYGEN RADIATION
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'LIDDEF has forced us to face up to the for-

midable litter hazard In space, sai debris
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small, high-velocity projectiles to shatter on
contact with thin outer lavers of material, pro-
tecting the structural surface beneath.

LDEF hrought back unigue informution
about the direction from which space projec-
tiles arrive. To achieve this, the satellite had to
he unusually stable:

While in orbit LDEF stood rigidly erect
with respect to earth, asif standing on an orbit-
ing shelf. “Most satellites are stabilized
by spinning or by reaction-control jets,”
explained Bob O'Neal, the Langley engineer.
"LDEF relied on gravitational attraction
instead. Itsearth end, which was 30 feet closer
to the center of the earth than its space
end, received an ounce more gravitational
pull, This slender thread held the 1l1-ton
spacecraft steady.”

“The satellite’s stability,” said Herbert A,
Zook, a cosmic dust theorist at JSC, “enabled
the investigators to map the direction of
approach of meteoroids and space debris. This
impact pattern will be similar for the space sta-
tion. Confining the heavier shielding to sus-
ceptible areas can save thousands of pounds of
material —perhaps a shultle load. That's a
saving of tens of millions of dollars in launch
costs nlone. "

N ITS ROLE AS TEST BED for the space sti-
tion, LDEF carried aloft 10,000 samples
of materials; plastics, compaosites, optics,
alloys. A few, largely plastics, vanished —

devoured by space radiation and eroded by
Impacting atoms. Others showed a wide range
of vulnerability. For all, a fierce enemy was
Atomic OXYEEn.

“Atomic oxyvgen i the predominant sub-
stance from 100 miles to 350 miles high, " said
Bruce A. Banks of NASA's Lewis Research
Center in Cleveland, Ohio. “Tt forms when
ultraviolet radiation from the sun strikes oxy-
gien moleéculés in the upper atmosphere, caus-
ing them to dissociate into individual atoms.

“Atomic oxvgen 15 incredibly reactive. Its
erosiveness was intensified by the fact that
LDEF was colliding with the atoms at four
miles a second. The final two weeks of
LDEFs flight, when it plowed into the dense
atomic oxvgen of the upper atmosphere,
caused more damage than the entire first
PWIO VERTS,

“The solar panel that was floating free had
been bonded to u sheet of a plastic, Kapton,"
said Banks. “Atomic oxvgen destroved it

124

Now we see that a Kapton sheet planned for
the space station’s solar panels could vanish
completely in four months. We'll have to
shigld the Kapton, probably with the Kind of
glass films we tested on LDEF."

Even Teflon met its match.

“Teflon's vulnerability surprised us,” said
Banks. “Tests conducted on the ground and in
short shuttle flights had been misleading. The
oxveen atoms ate into LDEF s Teflon thermal
blanketsz until they looked like shag rugs."

When materials were eroded away, they
often became floating contaminants. “lIn
many cases the materinls vaporized and
deposited elsewhere on the satellite,” =aid
Roger €. Linton of NASA's Marshall Space
Flight Center in Huntsville, Alabama. “This
could be serious i they smudged sensitive opti-
cal surfaces, like the space telescope mirrors,
or disrupted critical thermal balances.”

LDEF took its worst beatings when space
elements attacked in concert. “Often a mete-
orpid or debnis particle dug a crater, and then
the gnawing of atomic oxygen or ultraviolet
radiation made 1 larger,” said Michael J.
Meshishnek of the Aérospace Corporation,
which few 1,200 samples of materials,

Despite the abuse LDEF took from space,
muost experis felt reassured. " Structurally the
satellite remained sound,”™ observed Kinard
of Langley, the project's chief scientist. “Most
of its systems worked well. It's telling us
that you ¢an build a space station if you use
precautions.”

When LDEF was a gleam in Kinard's eye
more than two decades ago, he saw it as a far
different craft.

“T'm & meteoroid man, or 1 was before
LDEF absorbed my life,” he recalled. ““So
wis Bob O'Neal. We envisioned LDEF as a
simple, large surface aren, placed in orbit to
record und capture interplanetary dust. Then
we ot into the materials and seeds. But we
4111l brought back the largest sample of data on
meteoroids and man-made debris and a lot of
information on radiation in space.”

These data promise to add chapters to the
books on astrophysics and radiation.

You and 1 know meteoroids as flaming
meteors —shooting stars. But for scientists
these particles of cosmic dust hold secrets to
the creation of the solar system.

Each day an estimated 50 tons of interpliane-
tary debris plunges into earth's atmosphere.
At least a dozen times & vear this drizzle

National Geographic, November [00]



I his laboratory at the John-
gon Space Center (J5C) in
Houston, Texas, Friedrich
Horz stands with his back
furmed fo a “gurnn that uses
compressed hyvdrogen to
accelerate tiny glass projec
tiles fo speeds approaching
those of particles in spuce
1The projectiles shatter as
they penetrate thin foil toar-
gets and, forming high-speed
debris clouds, splatter onto
inked aluminum “witness™
plates, several of which Hirz
examings, Ulose-ups show
characteristic debris-spray
patterns made by varyving the
size of the projectile and the
thickness of the foll, Such
laboratory analvsis helps
Hirz to determing the sizes
of particies that penetroated
materiads on LIDEEF, [his
knowledge will lead to
improved shielding design
for future spacecraft.




becomes a freshet as sarth's orbit sweeps 1
through ameteor shower, debris left by comets
as they shot past thesun. “'Thisisw
o many shooting stars—tiny particles burn

T Wi S0

ing up in the atmosphere about 60 miles high, ™
I'__‘-:|_||;|:.r'||_'|] Friedrich Hirz of J“*{-

"Most cosmic dust 15 the remmns of comets
and asterpids; in proportions we still debate, If
the chemistry of the dust,
wi could learn much about the proces=es that
went into the formation of the solar system
I'he major planets can’t tell us this becaus:
their material was totally altered in the cook-
g process of their creation.”

For two decades scientists have begn strin
Ing o Ccapiure cosmic st l':'l.'l".'_'-.' IEW WiEEKS a
NASA aircraft soars to 60,000 feet to seine th
stratosphere [or particles

L s ‘:I:|i'.' '.||'r||-r_~.r||ur

But the stratosphere =2 not a bdy p
“The aircraft samples include particles waft

L L

ed up from velcanoes or forest fires,” said
Michael Zolensky of |5C. "And the cosmic
material undergoes a certamn sorting: slow-
moving asterold particles survive better than
the faster moving cometary muatter.” Analysis

of meteorites —meteorotds that have fallen

y—can yvield similar clues about the
solar system

LDEF trapped pristine samples of cosmic
dust. The particles lod
soft aluminum and solid gold sent up by Harz

L gAart

and Donald E, Brownlee of the University of
Washington in Seattle (the 17 pounds of gold
will evend .i.1.|_'- e recyveled). Wi |'I|E.'".I.IE SCFIT
of the sheets on LIDEF's trailing edge so dust
would collide at lower relative speed,” =aild
Brownlee, “The collectors gave us particie

ragments that appear totally unmelited.”’

13 F e critnnies

NVESTIGATORS beheve
mayv hide an even greater prize: particles
of interstellar dust from bévond the =olal
svstem. Telescopes revend it in the heavens

in vast dark clouds. Studies of méteorites hove
vielded four types of these grains; other kinds
could have returned with LDEF

'he coveted interstellar particles may He

imong cosmic dust in capture cells sent up by
Washington University in S Lowis, Miz=oun
Here Ernst Zinner is analvzing dust patticles
for their isotopes, measured by the number ol
protons and neutrons m the atoms" nucle
“Isotopes of elements are made by kKnown
piten cataclysmic, processes, sand Robert M

Walker, also of Washington University, i

I_I'l

“You have to design your shield for the most
probable threat vou expect,” says Jeanne Lee
Crews, standing with Burton Cr. Cour-Palais
at the Hypervelocity Impact Research Labora-
tory at [SC. Their “multishock™ concept for
shiclding spocecraft uses several layvers of

."I-||'-'.'-l.":|J' -I'_-g _1;:-|I|"I.'-.'.'._ ) NYotiemmbey 100 )



lightwetght ceramic-fabric “bumpers "™ la
repedatedly shock a projectile to such high
enerey levels that it melts or waporices before
it con penetrate o spacecraft’s walls, A high-
speed comera records o hvpervelocity impact
on d comventiondl shield, a stngle alumtnum

bumper (sequence above), Most of the projec-
tile moves forward os a potentially damaging
debris clowd, while some material s efected
backwuard. I'm the multishock method, after the
cloud penetrates four bumpers, it harmlessly
hits on aluminum plate (top, at right),



co-investigator with Zinner and a pioneer in
analysis of cosmic particles. “If we measure
the distribution of 1sotopes in the dust, we can
identify the kinds of stars that made them.”

Appreciation of the mysieries lndden m 1so-
topes has escalated since the detection in 1987
of minute particles of interstellar diamond in
Australin's famous Murchison meteorite.

“1sotopes in the dinmond and in silicon car-
bide grains, " said chemist Edward Anders of
the University of Chicago, “tell us that the
ancestral solar system formed in part from the
debris of carbon-rich stars, primarily those
known as red ginnts.”

LDEF brought back an even more elusive
substance than interstellar dust: interstellar
gas. This tenuous mix of atoms, ions, and mol-
ecules, nlong with the dust grains, forms the
interstellar medium, whose tolal mass consti-
tutes a major part of our galaxy.

“We have gas atoms whose angle of arrival
confirms they ' re interstellar, ™ said astronaut-
physicist Don L. Lind of Utah State University
in Logan, who worked with scientists {rom the
University of Bern in Switzerland, “ Like the
interstellar grains, the gas atoms are matter
actually recovered from outside the primor-
dial cloud that spawned the solar system
These atoms are [fom a corner of the galaxy
we've never had access to before.” They, like
the dust, are being analyvzed for the messages
of their 1sotopes.

“Interstellar dust and gas could also help us
understand more about the beginnings of
life,” sald Zolensky of J5C. " Some meteorites
carry amino aclds, the precursors of Hife. Stud-
ies of comet Halley and of interstellar clouds
reveal the presence of the biogenic, or life-
producing, elements. A chance to examine
interstellar matter in the lab could help resolve
whether some butlding blocks of life initially
came from space.”

ADIATION RESEARCH made possible
by experiments on LDEF relates in
parlt to astronaut safety. Orbiting
above earth’s shielding atrosphere,

astronauts endure high radiation levels as part

of the job; their allowable annual dosage isten
times that for a worker in the U. 5. nucledr
power industry. All know the potential for cat-
aracts, cancer, abnormal fetuses

In 1058 U. 5. satellites discovered the Van

Allen belts, bands of intense radiation caught

in the lines of force in earth's magnetic ficld

123

SHRINKING THE
SPACE STATION

Budget batties, design reviews, and debates
about manned-versus-wnmanned space explo-
ration have meant deloeys and design changes
for space station Freedom (below, A to F,
and right) since its authorization in 1984,
The lutest configuration (F) represents a 30+
billion-dollar station, whose assembly is slated
to begin in 1995 with the first of 18 shuttle
flights. It will end in 1999 when Freedom is
scheduled for continuous occupation.
Selecting materials that can last 30 yedrs or
more—Freedom's projected lifetime—has been
made easier as o result of data collected from
LIDEF. Important changes have already been
made to coatings on Freedom’s radiators (1)
and solar arrays (2) and to the material used
for its trusses (3). So when—or if—Freedom
finally flies, the spirit and science of LDEF
will be on boerd.

FRINTFSG - BY OIS STLTIIR
HHER HES BF (FEGFY THUMEING






Since then other spacecraft have been semt
aloft to map the radiation hazard in low earth
orhit—the road traveled by all manned mis-
sione and eventually by the space station. But
worrisome unknowns have persisted. LDEF
is dispelling many of them.

One intensely irradiated region is of specinl
concern. “The dangerous radiation,” said
Thomas A. Parnell of the Marshall Space
Flight Center, “focuses at a point above
southern Brazil called the South Atlantic
anomaly. Here earth's magnetic field bends
the inner Van Allen belt so low that transiting
spacecraft are hombarded hy swarms of atom-
ic particles, largely protons and electrons.

“Like LDEF, the space station will travel
through the anomaly. That's why LDEF's
findings are valuahle. They give the first pre-
cise long-term measurements of the radis-
tion's intensity and destructive capability.”

These measurements, like those of debris
and meteoroids, will save millions in construc-
tion of the space station. "Before LDEF,
uncertainty about space radiation meant
designing against worst-case possibilities,”
snid Eugene V. Benton of the University of
San Francisco, whose experiments gathered
the data. “Now we know that Freedom's elec-
tronic circuitry does not require costly harden-
ing against different types of radiation.™

A steady rain of ultraviolet radiation pound-
¢d LDEF's experiment panels, boiling off
plastics, eating away paints. Also, protons
smashed into structural metals and shattered
their atoms, converting iron into radioactive
manganese, nicke] into radioactive cobalt, so
that LDEF itself became mildly radicactive. It
became a giant dosimeter. " Measurements of
its radioactivity,” said B. Alan Harmon of
NASA Marshall, "allow us to determing the
intensity of space radiation that caused it."

Much of this radiation results from the
impact of cosmic rays. Coming largely from
our Milky Way galaxy, these high-velocity
particles collide with atmospheric atoms, pro-
ducing protons. The protons flit between the
magnetic poles, dipping low on their journey
to create the South Atlantic anomaly,

With their large electric charge, cosmic rays
themselves pose a radiation hazard. " They
can easily penetrate spacecraft,” warned
James H. Adams of the Naval Research Lab-
oratory in Washington, D. C. While no lives
have vet been threatened, such impacts have
disabled space electronics on many satellites.

K18

Astrophysicists are intrigued by cosmic
ravs. This is because they, like cosmic dust
and interstellar gas, can vield secrets of the
universe —secrots of the origins of the chemi-
cal elements, which astrophysicists have
strugled for generations to understand. In
more than 50 canisters holding plastic sheets
stacked like pages of a book, LDEF brought
back the distinctive penetration tracks of
cosmic ravs—each the identifying footprint of
an eléement

“Cosmic rays are the nuclel of the ele-
ments,"” explained Alexander Thompson of
Ireland"s Dublin Institute for Advanced Stud-
ies, which with the European Space Agency
conducted LDDEF's largest cosmic-ray experi-
ment. “About five times a second an atomic
prrticle released by o cosmic ray passes harm-
lessly through your head. An airline passenger
is hit by many more.

“Cosmic rays themselves, however, are
destroved on penetrating the atmosphere and
can't be studied on earth, Cur experiment will
enahle us ta determine the relative abun-
dancesof heavy elements in space and the stel-
lar processes by which they were created.

JE M vEr cives us the first significant
sampling of heavy, radioactive
elementz—including  uranium—
listed in the periodic table as the

actinides. Ifwe're lucky, we could even record

new, superheavy elements, now only theo-
rized to exist.”

One radintion discovery on LDEF has
already jarred scientists’ understanding of
vertical circulation in the atmosphere.

“As LDEF passed through the upper atmd-
sphere,” sald Gerald J. Fishman of NASA
Marshall, “it surprisingly swept up atoms of
radicactive bervllium’ 7. This isotope of
beryllium is created primanly in the lower
atmosphere, when cosmic rays strike atoms
of oxvegen and nitrogen. Detecting: it in the
upper fringes of the stratosphere challenges
our concepts of particle transport in the
atmosphere.”

LDEF leaves an important legacy. "It
ranks among the most elaborate scientific
efforts ever,” said Dir. Kinard. " Its informa-
tion sbout the space environment will keep
hundreds of scigntists and engineers busy for

i decade."
Not bad for a beat-up old satellite that
nlmaost cost too little to fly. 5

National Geographic, November 1501
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Report from the President

Clues to the Life
of a Lost Settlement

hey came to Virginia from
enginnd 1 16149 (o be part
O - new colomy. Hut thelt
dreams were shattercd by an Indian
massacre, and memory of their set-
tlement was los
They called their community Wal-
stenholme Towne. It was the hend-
quarters of the Martin's Hundred
plentation.
fvor Aoél Home, retired archae-
ologiel for the Colonial Williams-
turg Foundation, wold the story of
these doomed settlers—and the
mysterrous artifacts they left be-
mmd —in the June 1979 and January
1980 ssues of this magarime. Now a
permanent exhibit, “DMscovering
Martins Hundred,” had opened in a
rEwW museum at the site, seven miles
[rom Colomial Williamshurg
Conceived by Nogl Hume, the
cxhibit 15 one of discovery. [t details
the punstaking techniques tha
allow archaeohogists 10 take & fow
burtons, rusty nails, and pieces of

- - |
- llI L B

LA Eirnomiia f "

potteTy dndd fe-create o community.

“Archaeology is n detective
HLOTY, S0 Wi PTESCTIT O evidence
the form of clues,” Mol Hume
expluins, “We show the visitor how
we used those clues and how we
armved af our conclunons.”

There arc one-of-a-kind artifacts
on displpy: a reconstructed gabled
caffin, the lop of a stll, @n |||||.|.w-u 1]
I Tth-comtury helmet (above)

VICHELE SCRLINHET, & ILCTHIEL WILE AN ENINE FOOEDET i

small theater and o video about the
cxcavation and reconstruction of
the helmet were funded by your
SHACHELY

Thete are also vivid paimtings by
Richurd Schiecht, some of which
sppeared in the Grocearsn armicles
and others. like the one of the set
tlement fort (top), that have never
before been published

[ was honored o speak in June al
the opemng of the moseum, bl
with a generous griant from the Win-
throp Rockefeller Chantable Trust.
My father, Melville Beéll Grosvenor
wis an avid follower-of the excava.
b, which were alded by grants
from the Society's Research and
Exploraton Commitiee,

| encourzge vord 1o visil the muse-
um during your next trip o Colomial
Willinmisburg. You will come away
willy & new respect Tor those early
eolonists and for the archaeologists
who bring them back to life.

Kt A Lssiivirc

National Geopraphic, November 100}
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The Russian Past
Reclaimed in City Names

ters m Lenmearad | above )
chiosa i June (o reestablish
ther civ's onEnil name —35t

Petershurp— given tn 1703 by Tsar
Peter | ithe Grest) to honor his
natron samt. U approved by the
Eoremlin. s woold Be the third
change tn 77 vears, Ly Waorld
War [, patnoms “de-hurged ™ the
Crermanic name, replacing if with
the Russian equivalent, Petrograd
I'he 1917 Reviluton put the Bol-
chiaviks in charge. and they renimed
Petroprad for Lemin, founder of the
Saviteet stake . whter his death i TH20E

Wlore than n doren other auvel
citles have reassumed themr ald
pames. or pian o, Gockiy, for the
Marxist writer. (s aguin Mzl
ssoveorod. Andropoy, for Mikhan
Lrorbuchey 5 predecessior, s
Rytinek . Sverdiovsk, for one of the
executioners of the roval iwmily in
1918, wanis to readopt “Ekatenn
purz,” for Catherme the Lrnead

More important, undoobtediy,
y propasil 1o replice “Socnkst”
with "“Soveraipn™ i LSS K
muking 1l the Uniom of Sovict
Sovercign Republics

-
-H.

.0 TBO
ne*

Nulionagl Geogpraphte, No

vember [0V ]

Stacked African Mosques
Chart a Course to Mecca

n the small Indian Ceean
stand of Pate, archaeologist
Mark Hormon of the Botish

[nstrtute 1n Eastern Africa hos found
the sarhest substantinl evidence of
the spread of Islam to sub-Saharan
Afnce—and an mtneuing purzke
1 removed the thoor ol in aban-
doned mosgue, went down o an
carlier mosgue, removed that Goor,
WENT DOWN 1O DR CArleT Mosgue,
and s on. We [ound the remumns of
cight mosgues one atop the other.”
And successive MCguUes panid
more precisely o Mecoca, which hap-
mens 1o lie gimost due marth (3607
The increasing accomcy, Horton
beheves, reflects refinements n
Muslim navigators traveling from
Araba. Sailing sonth down the Red
Sed with favorable winds, they could
gastly kecp track of distance and
directicn. But when they turmed cast
inta the Cralf of Aden. they had 1o
ctiss the wind in repeated Course
changes more difficult to calculatc
AS penerations I:~|_'=__'-.'-J LT Y
aires, builders made use of the
improved knowledge to ahgn new
mosgues more truly townrd Mecea,




WE DRESSED IN SILENCE.

ANy DVROYVIE.

LINTIL FOUR LANES BECAME TWO.,

TWO BECAME ONE.

AND ONE BECAME ATUNNEL

LINED WITTH TREES AND 5TARS.

AS WE WAILKED IN, SHE SAID SOMETHING

O THE PIANO FPLAYER.

MEXT THING,

I HEAR THIS SOMNG WE USED TO LOVE

SHE TAKES MY HAND. WE DANCE

AND SOMETHING THAT WAS THERE BEFORE,

WAS BACK. ..
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s m HAS BEEN TOTALLY RESTYLED.

S5O THOROUMGHLY REDESIGNED,
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Monkeys Star as
Research Role Models

- hey huve & mce life here,
Ay Tescarch psychologest
Pepey O'Neill, “No Fimine,
o dhsease

"They
with free ran of a five-acre rural
compound gt the Mational Institutes
if Heanlth Anmimal Ceanter ouisede
YWishmpgton. I). C. Young monkeyy
--['-iJ'-h In-a pond witile older tamly
memibers- i Them retiress
from careers in indoor libora-
tones— bask on banks nearbs

[he lives of these primate loafers
have @ serious purpose: 1o make hife
easier and more interesting for thei
aborstory Kin and 1o give mnsighi
nto aspects of human behavior. As
the anmmals play in the cutdoor set
. fesgarchers learn how Lo pro-
vide similar diversions for monkeys

i
LK

pre Al rhesusr monkeys

- SEHME

184 10 CHEES

O "Neill monitors the monkeys ax
frart o behavioral genciic, NEIng.
mnd mutninonikl stodies that employ
o nvasive echmgues. “Une of our
rterests s the psychologion] well
being of caplive primates,” she savs

Ly Ml s work at the center hax

heiped IMmprove primale Care in
her povernment-lunded reseusrch
facafities —and miore
learaed from the monkeys could be
vialuable in developing stundards
citre for human chiddren

les=ins

o |

Computer Whiz Honored
— 150 Years Late

n the mud-18tEs Britnin's bank
EfgInears, o
e number cruncners feced a
| he published mathematicl

Er%, SLMVEVDr
CTISIS
tables they consulted were often md-
dled with errors fromm has g been
calculated and typeset by hand

[0 snlve this problem, Charles
|4.-I|'|"l.|!'_-_'. an Engiish mathematician
and Inventor, o rned several cad
culators that amtomaticully com-
puted and pnnted the tables. Buat h
never saw them budt, His devices
were coomed m part by ngh pro-
i 1.
hirs - own knack for antieonoring
mfluential people. Prime Ministe
Hobert Peel huffed: “What shall we
iy to get rid of Mr. Babbage and his
calculating machine™”

But his gemus was not forgotten
Harold Aiken, a 194k mroneer in
glecirome computars, once smd, “H
Babbage had ived 73 veurs Iater, |
would have been out of a job

In celebration of Habhuge s JINh
birthday, the Mationol Museum of
Science and Industry in London has
constructed one of s calculating
engines. "Dhfference Engine No
2." built by Barmie Holloway andd
Moes == 10 M

CUHChOn Costs., MaAnsEcC- LEE

Reg Cnck (above |

valronad eagrafhec, November 19
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parts | gears, moks,
cams, and levers)
mcasures 1 by 7 by
.5 welghs more
than three tons, and
B powered by u

e,

hand crank

Rall Ot the
Buckyballs!

sl 1% romndd.

RTINS more

than a hundred
milivon times 4 second,
ared 18 named alter a
fAamos architect’”

A buckyballl
Drcoversd o a lab-
oratory amid sooly resi-
due of cond
carbon, the buckvbhall 1s
3 strohg, svinmetiical
malecnie composed ol

ol |

erseil

LTL

rbon aiommns
third kanown pure [orm of that ele-
m glong with graphite and dia
micds., It
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theonsis,”
Richsrd 1
lev of Rice |
versitv. one of the

thscoverers of carbon 6l

Chemests are toutmmy Tuture uses
lubrricant. superconductor, cancer
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tFeatme IMUSS-Proauce Imicky
balls, a process was recently devel-
oped using an arc of electricity in

8 vocuum chamber to vaporize
graphite rods. When more compa-
mies bemn appiving this process
costs are expected 1o Tall
for now,” savs Smallev, “bucky-
balls ain't cheap.” The pnce for
W ETIm 07 Pure carbon
A4 _"i..!'. | E WA
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INTRODUCING PLAY CLOTHES FOR GROWN-LIPS.

Chice you were a kid
Now you're fust a bigger kid
And Haopear has a bunch
of comfortabie, caswal farnts
to belfh you feel like one
Haggar EZs®
Hagaar Gallery Softwear:
aane Hageare( Laseaals
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FPlay ball. Or go [y a kite

HAGGAR.
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Fuse Blows on Canada's
Giant Hydro Project

uwebec's James Bay hvdiro-

electric project, ane of the

lnrgest in the world (Geo-

campe, March 1982), i
ted up in Canundian courts while
provinesil and federal afficials
debate the environmental impaot
of 14 secomd phase. Up agains
nalion and provinees are Cree

B AT

TR BNERT T
| IV RIT PRBATT
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| M

Natronal Geopraple,

Indians, whi believe thelr way
of lite s threatened by road
badlding, development, and
the Ooodimg of an additional
RSl sguare miles of nitive
e rTitory.

“The governments scom
mare concerned with the Le
mcal and legal sspects of the
-ir:t'-:lrlpm-:'rn than with the
concerns of native peoples.”™
sivs Cree Chief Robbice EXck

S0 the dolay is litthe comforn
to the Uree. who fear thesr cul-
tute will collapse under out-
sidle infuences. “Unce 34 road
i§ there, it opens the door for
minkng and toursm,” Dick
sayh. The Cree have alrendy
seen adverse effects of dem-
ming. Mercury levels are rising
In fi1sh, a Cree staple., from
new reservorrs that eover
mercury-hoanng rock. Health
advisores have even been
sseded for some fishing areas.

Rather than rely on govern-
ment assistance offered in exchange
for land, the Cree prefer to keep
ther solated termitor \ “What ,_._.U.J
are programs if there's no
land left™ Dick wonders

Brother Adam Battles
the Bee Killers — Again

i the early 1908 5 Benedictine
maonk pronided salvation to
Hritam’s dving honevbees. The

culpnl was Acarapis woodi, a mite
that reprodiices in o beg's |._-_»|_1i:¢

tory system, obstructing its breath-
ing tubes

Brother Adam, now 93, started
HBuckfast Abbey, Devon, “in 19]
when | fell 11l and the Abbot sug
gested | take up beekeemng s nod
b0 strenuoos work.”™ He bred a
ritte-resistant strin thit Mis !]r_-lp.:d
kcep Britain Lirgely free of the post

Then in 1984 the discase nppeare:
i the Ulnied States, destre VLN a8
much ns 80 percent of the wiock in
some commercal hives, Who to
cally Brother Adam.

The seff-tnupht pencticrst and two
asistants tend 14 apiiries spread
throughout Devon, Last vear 14
mure-resistant queen bees from
s hives were flown soross 1he

ch-

g
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Adlantic. They are now being hred
By government scientists in hopes o
replenshing L. S, stock

Yet Brother Adam can take little
b tor case, — with A4 bee colo-
mies, it 1% cértamnly no recreation!”

Riddle of the Ancient
Dog Cemetery

rehacologsts in I&rel have
[ound the largest dog come-
tery known from the ancient
world. Seven seasons of excavation
it Ashkelon have so far uncovered a
thousand bumals, spanming about 50
vienrs of the fiiTh century b.c. *The
pumbers and concentrathion ure
excephonzal,  savedig director Law-
rence Stager, proféssor of archacol
oy at Harvard University, Each
dog—irom puppies 1o etderly
adults — wis corefully placed on its
sicle i a shallow pit, leps Aexed
Al the trme of the burals Ash-
kelon was i port city of the Persian

i

AT

WiITREN. Teei

empire, inhabited by peoples from
prourd the eastern Mediterranean
Slager speculntes that the dogs were
revered as pan of o Phoenician
healing cult. and apparently they
roamcd a-sacred precnct wuntil dying
of matural causes.

“There have been all kinds of the-
ones proposed, and every vear we
mangge o abandiom many of them,
Aye lager,. ~But wecan still say
that the burlals are extranrdinery
and the dogs were obviously quite
imporiant 10 the people hving here
or they would not have bothered 1o
tredl them with such care.”

suggesim for Creacrarnes may e
silfvmidtad to Bors Weiltmradds, N artiiki
it amin maganne,. Bow 37T Wiisk
ington, 0, O AN3S, and should mmelsde the

st 's dalebres pnd ¢ leshionte univber
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The Anwerican Eagle:
Ir!lll I.'.l'
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American Eagle \h\-ﬁ— - I SR T i

by Ronald Van Ruyckevelt.

Proud Symbol of Our Precious Heritage. ——-——--- e mmmm e m e e
v Limited Sinature Edioon Collector'’s Plate

Hand-Numbered and Bordered in 24 Karar Gold

he soanng spirit of America. Proud.
Letermined. Free, A beacon of hope
tor more than two hundred vears. And
oW, Amenca s most dramate symbaol s
the subject ol an exclusive ferst rism
collectdrs plate by master artise Ronald
Vian Rinvokevelt
Armrerecan Eagle 18 the brst collector’s
plate ever created by Ronald Van
Ruyckevelt and proudly bears his
signature mark. An exclusive fine
porcelain herrloom plate hand-numbered
und bordered in 24 karat pold
Priced at just $29.50, it 15 available only
trom The Franklin Mint and will be closed
forever after just 45 firing days
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Wyeth Family

In the July 1991 issue Richard Meryman presents
fresh material on o family whose customary media
exposure 15 a rehash of previous sources. | have a
sense of being at home in N. C. Wyeth's familiar
classic illustrations. The continoing, amazing
impact of his and Carol’s personalities on their
freethinking, individualistic descendants is asshin-
ing & testimony to them as is the art. If | were o
teacher of child development. your article would
be required reading.

Daws TALLMAN
Warrern, Chio

When the Wyethsspeak about art, Histentoevery-
thing they say —except what Hennette said about
men bemng more powerful and bétter painters than
women. Lrealize that she wis probably raised inan
erawhen thiswas the prevalent idea. We have long
since discarded such generalizations about talents
andintelligence of people of different races. When
are we going to do the same concerning gender’?

Linpa TEULING

San Juan, Texay

Recently at a banguet for summer interns given by
the Du Pont Company in Wilmington, Delaware, |
sat with o man whose name tag read “Nat Wyeth, ™
It wos Andrew's brother. He explained that his
father felt science and enginegring require the
same sort of creativity as art and that his father had
encouraged him to become an engineer. From
vour article I now realize the tremendous influence
N.C. had on his family, and the ordgin of Nat
Wyeth's comments that evening become clear.
Irasiet A, GHEEN
Movlan, Pennsvivinug

London Docklands

| agree more than ever with Prince Charles’s criti-
asm. of Docklands development (page 46) after
reading vour article, | have more than 40 years of
tes with London, including 16 years of residence.
Aside from histore sites, London will more and
more resemble New York City —a tragedy {or one
who loved it so much.

Roaeet Lee Giross

Bainbridge Island, Washington

How iranic that the students of George Green's
School are so despondent about their opportuni-
ties in Lomdon's Docklnnds. When mv ancestor

George Green endowed the school in 1828, he did
s 1o give the children of workers chances they
couldn't get any other way. Olympia & York’s
“pdoption” of the school continues a fine tradition
that the great commercial interests in the docks
should look after their own. | salute them.
Francis MeINersEY

[Xabhs Ferryv, Mew York

Erla Zwingle states that nobody really knows how
the name Isle of Dogscamie about. Ittakesits name
from the roval kennels established here in the
reign of King Charles 11 whilst the Court was al
Greenwich.

Iris ArrLin

London, Englaend

Thix is certainly one of the most popular explana-
tions. However, no documentary evidence exisis for
this ar any ather theary wboui the namie.

London’s Docklands museum preserves a long
wooden wand that was an important safety item.
When the notorious “pes souper’ fog descended
aver the waterwnys, Docklund police who knew
the maze like the back of the hand would fan out,
blowing whistles every few vards, Stranded dock-
ers were found and formed into 8 “crocodile.”
Testing the ground ahead with this fog stick. the
policeman would lead his charges slong wharves
and over narrow bridges to safety. The last pea
souper 1 recall was in 1952, That killed so many
people it helped spark a clean-uir act, and London
lost the fogs laden with coal smoke and grime.
Ray Duniey
Walthamstow, England

It 5 only fitting that some people from Docklands

should be wearmg tattoos, The word “Britain™ 5

derived from “Pritam.” a Celtic word for o marked
or lattooed people.

Larry ViGoN

Chicago, fllinai

Remembering the Blitz

Your article conveyed the atmosphere of those
diays very well. Throughout the war | lived m the
London suburh of Wimbledon, which had its share
of bombing. Few people who watch the teanis
championships on the Centre Court today realize
that during the Blitz it was used as s mortuary.
NoarMAN PLasTow
Wembledon, England

As a matter of interest the dark figure silhouetted
m the photograph on page 77 is Sir William Ste-
phenson, the man called Intrepid. His contribu-
tons toward winning the wir were among the
foremost, He was Churchill’s personal representa-
tive 10 President Roosevelt and head of British
Intelligence in the United States, His team of
“Baker Street Irregulars™ broke the secrets of the
Geerman Enigma code machine, & major factor in

Nationnl Geographic, November 1901



HOW GOODYEAR'S TECHNOLOGY
KEEPS YOU (,LI\IGIN" IN THE RAIN.

MNobody knows more abouat wet weath:

traction than Ceoodvear

It was Crockdvear that ereated the mang tin
that holds a Formuala One car to a wet trach
it speeds o excess of 183 mph

It was Lrooddviar that pioneeted the

i AR
higzh
perfommance rdial e
Mo, there is th
Eaple GA Tournmg
Kadl, the ure where

|I|"'..I."| LS FHETTT

mance. And bath win,
l|l_'- Caar andd Dt
MAEAZING WIOTe i1 2
rogd test of the Awd
Vi ng...n. , . Audh has rep
britud] with Goodvear

! 'I_-m._h..‘-l..-_l TR k- ele G ve - Here we
\ C masl Smpareant L i lnal
rests of al LAVE d SeCmingly inocu

ous chanpe that reaps
colossal rewards. . the Goodyears are quoeter, and

I.'.-. i ¥ rl'-. |'-'-' VLIS EITL

their Loc=)ite gty .. % a marvel)
S0 may we supeest 3 trp e violr Goodvear
rctmiler? Betore 1t rains aeain.

GOODSYEAR

I'HE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM. ‘




the Allied victory, An excellent book on has lif: | am a person whao lost family on both sides, Should
ad the weoret mitellivenece war i A Man Called  vou not m all fairmess “remember™ some of the
frtrepied by Willinm Stevenson (1Y /6] pther cities that were destraved?! From a histonda
FETER LY. SLAG ws well as human pomt of view, it should be noted
Phoenix, Anrong that the Tatalities on Enghsh sodl pale next to thise
| was in the BAF in London durine the Blitr and  suffored in the bombing of German and Japanes
can tdentify vour unknown pilot with bull terrier  cibies. AL Jeast O, people dicd i Diresden,
(page 74) us Fir. L. W. A, Smith of the 22%th  SU)(KKHn Hamiburg, 10,(RKFn Tokyo
Murricane Squadron, Smith wis the complete dog Anvis T, Hung
lover. Later in the desert in Libya, rather than Victoria, Brith Columbiea
eave his very laree dog Pluto behind, he copxed 1| .
fibi L el s I-.-':' of his Hurmicang and took off ch"—:ﬂlh _hr;:“,: I"-i:
o hase . an entirely irrepulbar operation [he excellent-article i vour July 1ssuc made only
WA MArTiiEWwWS tinis Clear the Tramility of this debicately bhalanced
Hereford, Enpland ecOsystem. Fpropose a campaign o have the whol
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Overall, todav’s Dodge trucks, gas and diesel, can deliver more pavload,
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Arche decliimed by the United Nations a zone in 1o gain freedom nod .|r':|:., for themselves bat also
which nooil exploration is permitted and in which  {or future peneratione, Those who survived the

no mitary activily 15 allowied., hellish turmaodl should not be foreotten
I BaRRER-STARKR Armme Marir HioLscHER
rermwenagd Hav, Bridich Colieenbia Victorig., Tetis

China’s Youth | read your niveting article duning the peak of the

\g 8 | Fvear-old college student, | was struck by heated debate over “most Bvored nation™ status
deep emotion reading the article by Ross Terrill fior Ching. One need only see the picture of two
Wi Amoeri an students must mob [ '_|'_l.". that wi D e readhed Tor cxecuition o conclude thal
ave been blessed with a democratic government,  any action by our government that hints of the
quite unhike China. Fowsad it 15 that some who wre "-I-i'.]ll-"-.-' dCCoptance. appros al. or telerance of th
bom mio freedom never realize whal a fremen current Chinese regime 1s an obscenity

dous sacriiice 11 18 to rebel agmnst a repressive Pavl ). Boupreaux, Sz
nigher authonty. Those Chinese youths attempted Silver Spring. Maryland
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UNEP
International Photographic
Competition on the
Environment 1991-1992

The United Nations Environment Programme
(LINEF} has joined with Canon Inc. in sponsoring a
photographic competition under the theme “Focus
on Your Wordd" In anticipation of the United
Nations Conference on the Environment and
Development (UNCED) scheduled for June 1992,
the contest secks to promote awareness of the
Conference while increasing  sensitivilty 1o
environmental issues.

We are inviting all photographers, amateur or
professional, to send photographs which depict
cither the pood of the environment that
should be preserved or the bad aspects which are in
need of the world's attention.

This s a unigue opportunity for photographers
from all over the world to focus their creative talents
on portraying the state of our world today.

Send us vour photographs. Show us your concern
for the environment,

AWARDS

Prolessional Divisdan:

& Caold Price (one pndranth, LSS 20000

& Sifver Prize (one entrantt LESS 10000

& Hronze Prige (hve endrmil=r LSS 5000

® Honorary Mendion (20 entrantsk 1155 1000
Amatear Dhvisinn:

® (old Pripe lone potrant LISS 10000

& Sidver Prize (one enfrant) 1155 3000

@ Bronge Prise (five sndrants: LSS 200

® Honorary Menbion [seventy enleants)
Canon Children's Prize;

8 Cold Frize lone éntrang), LLSS 1,000

® Silver Prize one entrante LISS 500

UNEP Children's Prize (one bomdred entrants: LINEP

orignal sevatshirs thy a draw]

[he prise-winness amd wanners of |!"||'|r||'|'—..|r:." Mdertaon will
o receive 3 medal ceridicaie or Canon camers
equipment. The Godd and Silver Priee winners in both the
Professipnal and Amatewr Divinmons, amd the Canos

Chaldres's Award Gold Price winner wall be invilted to the
piards ceremony. (Canon Children'= Awasrd wirmer will be
sccompamsed by a parent or guardian |

Announcement and Awards Ceremony
lune & 1992 ab the United MNathors Conference on the
Environment and Devwdopment (LIMNCEDY), R de laneuo

Arazii
Photo Exhibition: lune 5-15 (892 LINCELD site
Submission Deadline for Photographs: February 29, 1991

For more information, explanatory maberiabs am uvailable at
UMNEP laison offices dn your comtry and shores relailing
Cangin cameras which are desplaying a competibion posber

by Canon Inc. and Supported by:
® United MNations Conference on the Environment and
Development (LINCED)
1 ® International Photographiz Counal (PC)

® Vg Brazilian Airlines
& cCcanon

& fapan Adrlires
® Exctman Kodak Co
iINEFP

One victim on pages 1 14-151s not anonymous. The
man on the rght, according o Amnesty Inter-
national, s Zhou Xiangcheng. His excoution—
some spectators found it entertimmng—is well-

documented. ;
SLOROTAN BRUCICAN

Hern, Swirzerland

Amnesty International tefls us the other man
Wang Guivean. The iwo were found guilty of sel-
ting fire to vehicies during rioting in Chengdis.

| came to the L1, 5. from Shangha: in 1990, Many
students have expressed their loss of hope for their
awn and the naton’s future. A feeling prevals that
China's past is worthless. Some even think it is the
evil root of today’s tyranny. and that Chinese trads-
tions could be discarded into a trash can. That view
has been supportied by well-known Chinese schol-
ars. The factisthat China’s unigue culture and long
history have been fertile in producing new ideas.
We young Chinese should never relinguish our
culture, such as *boring™ Beijing opera (Do some
of them think Madoona's music excitmg? ), with-
aut which we would not be differentiated from the
restof the world.
SHEN YoNG
Richmond, Indiana

China Map

Your cartographer labeled Dongbed as Manchu-
rin. I traveled that ares in 1976 and at that ntme, at
least, to have referred to it as Manchuna would

have been 1o lower the ambient temperature well

below freesimg.
lowaw P. RASTELLG

Nueva Andalucia, Spain

Muanchuria, which has impérialistic overiones o
muany Clunese, is the region’s historic name, Dong-
hei, an unafficial name, means northeast and refers
o the three northedsiern provinces

Ching was—and pf present s—an imperinhsl
country. It is not a nation but an empire, whether
ruled by a “son of heaven” or a chairman. Tibel
was always on independent country, in early days
as o Kingdom and in later times as a monk-ruled
country. Tibet was under Chinese impernal ocou-
pation for two short periods, dunng the Yuan and
Qing dvnasties: Mao Zedong “liberated™ Tibet
from the Tibetans (o settle Han Chinese in Tibel

Maomay be o great man io the Chinese pedple, but
to all neighboring countnes he was another “son

af heaven.”™
Tarux Roy

Richmaond, Virginig

Leniery should be oddressed to Forurae, Nationagl
Cievgraphic Magazine, Boy 37448, Wackingrom, 1.
20013, and shonld include sender s addresy and
teleprhone musmber, Nof all letters can be wsed. Thioge
that are will often be edited and excerpied
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BY CUTTING YOUR BEARD BELOW THE
SKIN IN COMPLETE COMFORT, NORELCO
RAISES THE STANDARDS OF SHAVING.

[t sounds incredible.

But thats because 1t 1s.
Norelco can actually shave
vou below skin level to give
VOU an excep-
tionally close
shave. And be-
cause you can
shave without
the blades
even touching
your face, the
results are
remarkably
comfortable.

How is -
this possible?

Norelcos patented “Lift and Cuts system 1s skallfully
engineered with a precision lifter positioned in front
of the blade. When the lifter notches into a hair, it hifts
it up. As the blade cuts it, the
hair shaft can actually drop
flade cuts liied hair— hefoge the skin. | 'he blades

1 r
iR LT B P b

hack betine st el dON't @ven touch your face.
Such superior technology delivers not
only an incredibly close shave. But a totally
comiortable one.
Try the Norelco. :
’ . s : . e T
And begin appreciating the highest
standards of shaving for voursel. 0 Noreilco

We make close comfortable.
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Be your own weatherman.
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Why wait for a protessional weather repart
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anvtime vou want, The Weather Monitor |
iiters the mast completle state-of-the-art
olfers the [ I,IJ ele 514 L1 ne-a I h.{"
Wi r_'Ej‘-l'It"n' mIcn NIME SVEHETTY VO Caift Dy r'f t
FEATURES INCLUDE:  sHiubs & Lowe sinshint Meotn l _;-‘ {‘{‘
L _-.u'... o L Fuilwies || TS -|.'._:_i-:--- L AWIYEETULHT glf' & = =
II|'|||'."-|.||-' '.' | P e [ Ly .I.l-"lll .r!.l'llill:l.
£l S R LL L Mg, |,..|g||||__. % Miaine Haobldlay weealh (ofF voie sasir Bverdd omes or
rwin Lhi e Rairfall Choticy 35 A& Disness il ieaainitully evndtemiiedd o fresiuls
8B arrsrasting e plon Ut Pl T Dol s, palewe demiess, resd pgapsles ared o el
Insicl .I-||- &, L YNNG "I- il eiee=l Fhl el 22 ke e 22T =N ke e I
\ : " IFleria B LS e, L s dhe Bty Cluarneiesl Dby peleets
: ; v iidibale T nler cpli | B0 TTG-ETTE OF 20 T S5l
e LS T R e s 20 T - T Wi, ML,
‘ I\ ” K, YisA b Muasieol et aolegaiedd, Dincker otanls
"] €T P bLg) Lhake
T F‘n.__||-|_--_.*_=||_:|r-.|rl.|_ Heovtae WEATHER STAT IO | Sersd 105 Meisirs S—
Cincker bodaie: |-B00-678- HabS » KT T e
A . L E w L F 14 Lip EmAossr agifouand i
(LR | LTl T .--_ ot & % o T~ ni N Lr L "Ir -~ H I‘. Ir iF w h_p lh e
\iiren Maine Holiday Wreaths
DAVES INSTRIMENTS wses Duume i blasw y g5y | 503 Feev S o Fisworth SE O

Christmas Christmas Christmas »o/ oo oo

musche groups in as !r.'I-. % 2
Pﬂ,ﬁt PrESEﬂt FumrE minules, tduee tmes o wevk

It's the program
he'll stick with.

Hesedrcln sivows hat altes
S T i 1O oreme s are sl
s el NordicTrick
nachines three times 4 wieek

I|__i,: g SEFDrasErTe

T PRTL, [ S N
' I.l.“ L ML, LA T |...'I| I'\'-.l L
TR A e Tals B{ALT: Il'-':'l"

resiilis

el - ) i Call towdary for a
+£7" This holiday season, give the gift of fitness, a2 30rcday in-home trial

This haliday season |".'||- While exoreme Imkes
. e weeeht off and Keep i treaclmlls and stairclimbwers Nﬂrdlc ra ck
. The ke isn't past dicting — mily work the legs ¥ M o
I's repular acrobie exercis NordicTrack® works the upper FI[) 3

ol o
vnd the best way to get tha ard lewarer boddy. That's wihy i FR]:E 1%IIIII:.’I Hff-]:'l’llﬂ"
exercise 8 4 NordicTruck" PrOVIICS & SUPeror .

ey cvrcser. o sotonand  1-800-328-5888

— - Feirms mone calones — up o EXT. 245K1
NordicTrack burns 100 ier eiur acocsding. o st ot s
' ‘| TP

more calories. Fitmess experts. 1t tritns the 1 Tt v, AL ooy M e




Peaceful Winters Ahead
for Hawaii’s Humpbacks
hale watchers om Mool wall
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Beleaguered Butterfly

n meonspicuoas little butterfly

LIt farciis b LEn (s
flushy name— Matchell s
i the | mie

05 U]

'-.ll'.- P | rllill'.ll-'.l

Ll Chverrealous codlect

-I i r|lr||'

16U}

|jeopirdizng 1. Last June the L5
emergency rule 1o mmediately
declare the hunterfly endnngered
Collectors hiave alwiys prized the
hard-to-find spe
Crets, Wilnch
in southem
Michigan and

rn Indi

- 1NEre ive

bves

Artne
ATiE,
||.||!_ |5 RTEs
lefl,” savs Fish
and Wildhfe
biologrsr Bon

AL K75 T8 L T

L g 11 [R30E

sedpile will wiinl
thes species even
Armed with the now b
an enforcement agent turned awa
o collectors who had doven sax
OUrs 10 a MIChigan mearsh Winere

Eiprvehia rrdcnellll suevives:

e




“Anybody cen figure it out’

‘Except cats "

Finally. aVCR ever-vbody
and his dog can progran.
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Farth Almanac

New Antarctic Compact:
Dog Has Had Its Day

e g shall not be introduced
cato land or we shelves, and
deves ctirrently in those areas

shall be removed by April 1, 19947
Those cold words, tucked into a new
Antarctic agreement, spell the end
isf the tral for huskies like these on
Will Steger’s leam making the first
triaverse of the continent by dogsled
last vear [NATIoONAL (GEOGRAPHIC,
Noverber 10910

[ime and techmology have ren-
dered working dogs in the Antarc-
tic superfluous. COnly Briteinm,
Argenting, and Australia still Keep
camp Jdogs ml thear saentific sta-
tons, The impenifing han stemes
from fears that dogs could spread
disease 1o indigenous seal papu-
latinms. Crabeater and leopird
scals were recently found 1o carry
antibodies against cinine distem-
per—meaning that somehow the
nnimals had already been exposed
lo the virus.

Cariten E. Boarchgrevink, a MNor
weitin, became the first (o use dogs
m Antarctica i FEW, [Dogs also
heltped Robert Soott, Ernest Shick-
letan, und Roald Amundsen make
known an unknown continent

But there may be one lust dog
trek, quite erally for old times’
sake. Nomtman Vaughan (above
nzht ) served as a deg handier on
Richord Byrd's 1W2R- 192 expedi-
tiom, making him part of the firs
Americin team 10 use dopgs in the
Antarchic. MNow Vaoghon wants (o

National Geographic, November 190}

k=Rl & EFERTE

e part of the dast. He hopes 1o
return with dogs i 1993 —at the age
of B — tp chimb Moont Vaughan, a
10, 302-foot peak named for him
although be will need 4 special
peTmit to dio siy, Viaughan figures
thiat he and his team will travel &
thosand miles by dogusled, curry-
i INSITUmEATs 10 MeRRUNS nir
pollution

“I'm promoting the
idesd that old people
should throw away then
armechairs,” YVaughan
declares, "T'm having i
matryeious, bdventuroos
bfe.” An ardent aviation
biafl. he recently jour-
neyed 1o Crreenland as
part of o group thit
excavated from more
than 25} feet of i1ce one
of two B-17 bombers
that erashed during

World War I,

IRl ATNHYN . AR RN

Recveled Cans Aad
Mining, Raise Objections
utifol allies of the earth, 5an
Frunciscans have hauled ten
million steel cans ta the

curh since the ¢iry's recycling pro-
erim bepan in 1959, But o rockus
has been riised by the Utah desting-
tion of most cans— the world's larg-
est open-pil copper mme | below)

| e catins are shredded 1o make an
iron-rich solution that separates
copper out of the poorest grade of
copper ore, This enables the 2:5-
mule-wide mne to prodece ian extn
U bons of metal a vear.

This recyeling “is actually helping
A4 destructive process —open-pi
mining,” argues John McCaull of
Califormians Agiinst Waste, Aumy
Perimutier, San Francmeo's recy-
cling conrdingtor, sounters: “The
process reduces the rate st which
mining takes place.”™ As the msue
15 sorted out, both sides erge the
pulbhc 1o keep the cans coming.




WILDLIFE AS CANON SEES IT
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Three-toed Jacamar
Gemnda- Jocomardglecyon
"JFI'-E'L‘I&"E:: [rICoEIvY i
Adult skee: L ength
Adult weight: 159
Habitat: Open woodland
1A FiETs 1Y
wocitheastomm Brn e
Swrviving number
L by
Friod "_Fl"?'_'l"! big

Lt Clanddion Mariy

A three-toed jacamar watches attentively for a butterfly or other
flying msect to pass by. Upon sewzing its wimnged prey in fhghnt, the
lacamar returns to its hunting perch to eat and then wait agam.
Very little is known about the ecology of the three-toed jacamar.
And with its hahitat diminishing, studying this unique bird becomes
increasmgly important to its survival. To save endangered species,
it is essential to protect ther habilats

and understand the vital role of each - v iy

- - S ——————
species within the earth's ecosystems. ] ¥
f e =

Color images, with themr unigue ability
to reach people, can help promote a
greater awareness and understanding
of the three-toed jacamar and our

entire wildlife heritage.,
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