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..,. * s off Baffin Island. Here along the Arctic route long
_,f', rsuit of natural resources threatens a way of life. 3
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HE CRUNTH OF ICE ulung Our
steel hull snapped me awake
At the same moment crew
member Craig George stuck his
head through the cabin door

“lohn, vou'd better come
topside, " he said. “There's something weird
on the radarscope —something really big, and
it's dead ahead."”

Grogeily 1 pulled on my clothes and joined
Craig and my old friend Sven Johansson, a
veteran Arctic sailor, In the pilothouse of our
A0-foot research vessel Belvegere. We were
picking our way through heavy drift ice in the

Beaufort Sea north of Alaska. For hours ]
had stood lookout at the masthead, but then
fog eet in and I went below tosleep

Sven sat hunched over the radar set, his
bearded face wrshed sickly green by light
from the scope. The blip on the scope indi
cated an enormous object, seemingly the size
of an aircraft carrier.

Jonw BocrsTOCE, an Arctic ethnographer and
explorer, is an authority on the 19th-century Arctic
whaling industry, His book Whales, fce, and Men
ts a rlassic reference work. Stll and motion-
picture photographer FiCHARD (LSENTUS i8 based
in northern Minnesota,

Nalional (reographic, August 1000



“A huge piece of drift ice?™ I suggested

“Idon't think 20, John,"” Sven answered.
“The water's too shallow here. A piece that
g would have grounded farther offshore in
deep water, and so would a ship of any size "

I glanced at the chart on the navigation
table. It only confirmed what 1 knew from
salling these waters yvears earlier: There wias
nothing here but empty sea.

Donning parkas, Craig and I made our
way to the bow as Sven throttled back the
engine. In the Arctic silence we could hear the
ripple of water along the hull and somewhere
to the north the great whooshing blast of a

Novthwest Possage

In a chill spring fog the brute strength of ice-
breakers frees the Kulluk, an offshore drilling
vessel, from its icebound winter berth off Her-
schel Island. Now that ofl and gas hove been
Sound in the Beaufort Sea, concern has grown
over the potential for environmentnl damage.

bowhead whale lazily blowing. Then from
ahead came the faint clatter of machinery; the
fog parted, and the "thing” materialized.

It was a man-made oil-drilling island, &
great lens-shaped mass of gravel dredged
from the floor of the Beaufort Sea and
crowned with a maze of tanks, buildings,






Six vears of
persistence pays off

Time and apain thick
sheets of tee faommed be-
tweten Arctic islands kept
the 60-foot yacht Belve-
dere from making its way
through the Northwesi
Passage. At last, during
the waarm summier of
I888, nature relented and
th sailed through,

Leaving Tulktovakiuk,
Carnada, the ship trovelad
SO0 mtles east O (fod
Haven, where author
John Bockstoce greeted an
old friend, George Porter,
amid welcoming villagers
(Balow).

At James Ross Stralt
the crew expilored the rof-
ring {ce that blocked the
shiip's progress (bottom
left). "We new this fce
wals going to move,” John
recalls, “hur it held us L

Jor gbout 48 hours before

the wind blew it off the
Boothio Peninsula and we
were able to sneak up to
Bellot Stroit. ™

Western and eastern
tides meet in dangerois
I 5-mile-long Bellot Strait,
lzst obstacle o success.
Cince safely through, the
crew siphted howheod
whides, which theév re
corded with a stump in
the [og. Navigation divid-
ers hold the poge open.

From the rigring the
irthor saw clear waber
ahead. Five dovs luter, on
Sepiember 3, he toasted
arrival in Greenland



Icy straits

TRAVERSED IN 175 eNTHETY fewer than 30 times, the Northwest

"nssage has never become the shortcut across the Western Hemi-

sphere that European explorers sought for conturies: During

most of the vear the thick, hard ice born of bitter cold mukes the

seas impenetrihle. Long summer days of midnight sun loosen

some of the ice and open a brief window for transit beginning in o
August. Smoller ships can sometimes sneak through the shallow "" —
soputhern route when melting ice breaks up and shifts aside. i
Larger vessels stick to the deeper northern route, where they

‘must drive their way throwgh much heavier ice. By November 4
the passage has frozen shut once more. Ships powerful enough to ‘
. use the waterway commercially could be built and operated
il eurrent technology but at a prohibitive cost.
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machinery, piping, and the soaring drill rig had not been there the season before.
itself. The entire scene was bathed in the In the months and years that followed as
eerie yellow glow of sodium-vapor lamps and 1 traversed the Northwest Passage, | came to
punctuated here and there by the cold blue accept such surprises as commonplace, All
flicker of arc welders. along its rugged course the legendary polar
Craig shook his head and gave me a thin rotste between the Atlantic and Pacific
smile: " So much for the lntest charts of the Oceans i= undergoing profound and
Northwest Passage.” wrenching change.
Not only eil drilling but also mining, gas
HE INCIDENT occurred several vears  exploration, strategic military operations,
ago, and our charts were as up-to-  tourism, shipping, and other industries are
date as any that could be found. Yet steadily invading the Arctic. The effect on
here was an immense new feature of  native populations has been a confusing
the histaric Arctic waterway that probably mix of benefits and drawbacks, including

T National Geographic, August 1000



Pollutia 51r_-.|gl11
s = oaselines | I9E2)
. rdufins Camuda's:

a1 a—— iimrnal waters)

SELECTED TRANSITS OF THE HORTHWEST PASSAGE

Yuur{s) MName of shig
=13 -0 (et ]

|B40-42 ¢ Bach

|53 H AL 5. Labadar
GG L5 5. Saadruipos
el 871 Maoahatian©
15T W T

IRE-1 Lindbelad Eapiorer
Py - s Belvudere

PRrgistry

Morway
Canada
Lanada
S.A

LE S A
Mothariends
Baharrns
LL5.A

Barritig alotp
schoonar

naval leebredksr
rucbear submarine
ieebreaking tankar
yacht

parsangnr ship

L ht

Fram Atlantie Desnn to Chukchl Sea aned Sack

AN -
V3 o é}r 3,'
W P
Fs
o A (s

VICTORA

PCLAMD M 3 - A
o _l - |
I i _.1
C areb g . wi o
Bt oA | ?FF-"' :
,..—'T -.'.:_g. X = - . -
-|.-h|-"ﬂ- -"I"'l..l .El-ﬂ'-.l'w" i e I'_,"l" ._IE:. = = II
' i 4Ty .-.;3"-'..' i
- X
"I rriu E L r
I : P-.. g -
E"-:-Irll . f.-':"h_..'.' . 3 c,
Flisl - ..;-.1'3' . ""ﬁ-
L 'l&..ﬁ
'i I )
2
h Wk C ok R L O L
Fikl el . g
| ¥ skl = 8
[l Tk i EhLL LI Ed
|:u I.ﬂr -__-. L I|- !.-|. I.II‘.'_._II -|_ Al Wi

Proceeding with diplomacy,
Canadian icebreaker Sir John
Franklin, tn the foreground,
gocomparnies g [, 5. counter-
part, Polor Star, ax if iraverses
the passage in Aupust 1989,
While the L. 5. views the
possaEe as an international
waterway, Canada claims it as
irtermod waters ebween ks oW
islands. Under a 1988 agree-
ment the U, 5, asks Conada’s
consent for such transits bhut

does not concede sovereipnty,
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tic alteration of age-old cultures

Meanwhile, disputes have arisen betwieen

4 and the United Stales over national
Arctic,
military airspace, and free navigation
through the Northwest Passace
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sovercigniy in the urischichion over

COLUMBUS'S DISCOVERY
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soon realized that be had not reached
the [abled Indies after all but hacd

¢ found a new continent

the search was on for o wan around 1t
Charts of the passage feature the names

of those who tried to find or to traverse

Frobisher, Davis,

Parr

the elusive waterway
dafti

| I klin
In 1845 Sir John Franklin left England
siips, Erebus and Terror, o find

] Lhe traei

Hudson, Foxs

writh Lwi
laim the Northwest Passape for Britain
Lition vamshed in the Arctii
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regions until A complete map of t

could at last be drawn
were never lound, the searchers confirmed
that Franklin and his 128 men had all
DETISEd, AS
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thimir lives

In fact, the las
A Morwerian, Roald Amundser
ecame the first man to reach the South Paole
Between 1903 and 1906 Amur
LITEW ( I-'“'. -I I'_'|"||ir:|l :!I:' ...'|'1'.':'I.| WY ‘."I I':I;.! b L s

st to west in g 70

O-foot herring sloop
named Grog, proving that a m

one [9th-centery chroniclei

ast link with
i : } i ; )
INE WES UL 1h DA P

W io Later
|-l'!| .I.I|l| ot

PO
vigahle north
=rn route exasted between the Atlantic and
Pacific Oceans

searly tour decades later, 1 1942 . 5 Roval
Lanadian Mounted Police sergeant npmed

Henry Larsen and his crew completed the

first west-tn-east transtt of

CREsaFe In i d

I4-foot schooner, M. Roch
Two years later Larsen reversed o

became the first ever |

 Iraverse the pa
i both directions
My own traverse took six summers Lo cor
lete, for as always in the Arctic evi rvining
depended on ice conditions. Besides, | was
th no burry. 1 had last satled these waters i
05 by umiak, an Inuit open |
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Un both these

Vortieest Pasvies

Almost at once

Conduits to the ol flelds: On a road of ice atop
the Beaufort Seq, trucks haul supplies to Her-
schel Island for the early spring start of the
drilling season. A pipeline from the Endicott
feld, tapped from an artificial island east of
Prudhoe Bay, sends crude to Valdez, Alaska.
In the Moackenzie River Deltn g séismiic crew
wirils for the next stage of a survey.

trancits [ took the southern ron ie¢ thirough the
passage rather than the northern one {(map,
pages 1i-11

Dharing our initind season in 1983 we saled

preivedere some 4,000 miles, Irom =eattie
north through the Berine and Chukeh
rowund Alaska’s Point Barrow

| . L M i I
Benufort Sea. where we had our e

. af ] B
gl into thee

with the oll-drilling island. Soon afterward

wie hrought Belvedere ashore for the winter at

"The author describved his vovage in “Arcti
{ Yy esg " NATIONAL GEOGRA



the Inuit village of Tuktoyaktuk, just east
of the Mackenzie River Delta.

The following July my wife, Romayne, and
eight-year-old son, Johnny, joined us ut Tuk-
toyaktuk, known to Arctic hands simply as
“Tuk." From there our first stop was Her-
schel Island, the major wintering-over site in
the western Arctic for the 19th-century Amer-
ican whaling fleet. It is a place rich in history.
During its hevday in the 1890s Herschel
Island plaved host to as many as 15 ships and
a thousand people at a time.

As a specialist on the Arctic whaling indus-
tryv T had visited Herschel many times, It was
a ghost settlement of empty shacks, rusting
machinery, and lonely whalemen's graves
interspersed with fields of wildfiowers. Only
the occastonal cries of seabirds disturbed
the silence.

But no longer. Well before we reached
Herschel, our shap’s radio began to crackle
with &n incessanl barrage of voice traffic, all
of it to do with oil—not whale oil but petro-
leum. When we arrived, we found the waters
just outside the small harbor jammed with &
fleet of dredges, barges, supply ships, and
launches, Oil-company helicopters buzzed
overhead like ginnt mosquitoes.

After several dayvs spent completing a sur-
vev of old whaling sitex, we left, For the first
time I was glad to bid the island good-hye.
“MNever mind,” said Romavne. ¥ The place
probably wasn't any quieter when those 19th-
century whaling ships were jostling around
the harbor!™

s OUR WY eastward from Herschel
[zland we stopped at King Point
on the mainland coast. It was
here that Amundsen and his men
spent the winter of 1905-06 and here that a
member of the crew, Gustav Wiik, died of
an unknown diseass,

Carryving a camera and a shotgun, Johnny
and I took the ship's dinghy ashore. Johnny
quickly spied a trail of fresh grizzly bear paw
prints in the sand, and we followed them to
the foot of a bluff a lew yards from the beach.
We clambered over a huge jumble of drift-
wood logs and scaled the bluff, which was
eroding badly.

Johnny reached the top first, and I was
entertaining uneasy thonghts about grizzelies
when Johnny suddenly let out a whoop. |
very nearly jumped out of my skin, but when

14

I renched JTohnny, he was merely holding a
weathered board he had found at the edge
of the bluff. The surface had been deeply
inseribed with the name * Gustay Wiik."

Wiik's grave had eroded away with the
bluff, and all that remained was the wooden
marker, We moved the board 30 yards
inland. Then after a bit more exploring,
we returned to the ship., To my relief, though
not to Johnny's, we never saw the grizzly.

The ice that haid grudgingly let us pass in
the summer of 1983 suddenly turned against
us in 1984, blocking our way to the east.
There was nothing to do but come nshore at
Tuk and put Belvedere up for the winter.

Though Belvedere was immobilized, 1 was
not, and I spent part of the following winter
interviewing these who have helped bring
major changes to the Northwest Passage.
Cne of these is Vice Adm, George P. Steele,
USN (Ret ), who as a voung submariner in
1960 eommanded the U.5.5. Seadragon on
the historic first submerged transit of the
passage. Like us, George Steele had had hs
problems with wce.

“We were entering Canada’s Barrow
Surait,” he recalled at his home in Baltimore,
Maryland. “In those days charts of the pas-
sage were quite inaccurate —some were actu-
ally based an exploration in the early 180103,

“Just inside the strait our sonar picked up
an uncharted shoal, and I admit 1 had some
bad moments. We were in danger of beang
hemmed in by the pack ice above and the
floor of the strait below, and | wasn't sure
what lay on either side of us. If we got
wedeged between the ice and the sea bottom,
we would prohably become a permyanent fix-
ture in the Arctic.

“My stomach was in knots," he continued,
“hut as skipper | couldn 't show 1L For what
seemed like an eternity we slowly followed
the hottom contours, trving to maintain & ten-
foat distance. Then to our relief the bottom
began to recede.

"Doring less harrowing moments of our
voyage 1 was fascinated by the view of the
underside of the pack ice through the peri-
scope. 1t was a wild, upside-down jumbie of
massive ice slabs, shaded in varving tones of
blue and white —the most incredible scene 1
citn ever recall.”

Fartunately, Seadragon found its way
through Barrow Strait, then proceeded
through the passage, and eventually returned

National Geographc, August 1900
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An old-time hunter and trapper, Nicholas Cavutinmuag repuairs his canoe on
a summer gvening near Gjoda Hoven, In his 80-some vears he hos seen foreign
life-styles and values intrude ever deeper and maore permanently into the Arctic.

Wany Inuit fear that their culture connot swrvive such pressire




Skimming through shallow spring

melt that pools on dn expanse of sea
ice, Imuit narwhal hunters ride a snow-
mobile and towed sled to open water.







There's not much room for
error in the unforgiving
Arctic wildernesa, where
hunters" Hves depend on
skill, experience, and o
budddy's helping hand.
From the north of Baffin
Island a hunting party hos
foterneyved across the frozen
ged to the floe edge, the Hine
where lundfaart ice meets
open water, But the round-
the-clock sunshine of early
sumimer haxs weakened the
ice; which begins to break
up and drift o sea befirre
the hunters con lond amy
marwhols, Safety now lies
aoross d Ti-foot stretch of




waaker that has opened
rtviceen the (oe and shore,
Circling back on his snow-
miabile, Joe Koonoo takes
lomg, fast run and skids
gierosa the pap (left). When
he falle short, Bert Dean
pitlls him out (below).
Crrappling hooks save his
micichine. Stranded a hun-
dred miles from home, the
exhausted hunlers doze in
their tent (hottom right).
Bad weather delays their
resciie by air for four dows,
Another group of hunters
out on the =cd ice repairs a
snowmolriie, o necessary
shill in suech remeoete country




hiz home in Falmouth, Massachisetts, where
hi is now retired after a lifelong carcer at sea
in the U. 5. merchant marine. He was one of
three captaing chosen to command Mankal-
tan, the celebrated icebreaking tanker that
made a round-trip between the Atlantic and
FPoint Barrow in 1969,

“She was a real hybrid," Captain Graham
said of the ship. “Humble Oil [now Exxon
Corporation ]| chiartered her, and she was the
largest ship in the U, 5. merchant fleet, with
# length of 040 feet. But her hull had to be
reinforced to with=tand pack ice in the North-
west Passage, and she needed an icebreaking
bow as well. To speed the job up, they cut
her into four separate sections. Then they put
her back together and launched her a second
time. She had gained 63 feet in length, dis-
placed 150,000 tons; and had a loaded draft
of more than 52 feet.”

Diespite all the remodeling Manhatiaon was
accompanied by U. 5. and Canadian
icebreakers., Even 5o, when she reached
M'Clure Strait in the western part of the pas-
sape, she could go no farther

“We came up against that great river of
old polar ice that flows down into M Clure
Strait from the Arctic Ocean,” be recounted
“As an experienced sailor in the passage
vourself, vou know what that's like: pack
ice between & and 14 feet thick, jammed solid
under pressure from wind and current both,
And there we were— 150,000 tons of ship,
with the turbines cranking out 43,000 horse-
power, and we couldn’t move an inch. It
ook us two days just to get back out of
M'Clure Straat.™

Muanhatian took an alternate route through
neighboring Prince of Wales Strait and finally
reached Point Barrow. The round-trip voy-
age was successful, but the idea of shipping
Prudhoe oil through the Northwest Passage
wis gbandoned in favor of a trans-Alaska
pipeline

Yet even with the pipeline, the oil still had
to he shipped out of Valdez, a port i soulh-
ern Alaska. Two decades after Manhattan

Curiosity brings a groggy two-vear-old cub
halfway to his feet during u pelar bear census
on Victoria Island. He and his still tranguil-
ized brother have received lip tuttoos and ear
tags. Wildlife biologists examine their mother,
whao also will get a radio collar. Data will help
determine hunting guotas,

20

made her historic voyvage, the giant tanker
Exxon Valdez made an even more memorahle
one: Twenty-eight miles southwest of Yaldez
the tanker struck a reef and spewed 11 mil-
lion gallons of crude oil into the pristine
waters of Prince William Sound.®

1 thought of Manhatian many times durmg
the brief summer season of 1985, The pack
ice east of Tuktoyaktuk was so bad that we
madde only about 60 miles north along the
coast before we finally gave up and sailed
back to Tuk

*See “Alnska’s Big Spill,” by Bryan Hodgson,
GEOGRAPHIC, Janusry |99

National Geographic, August 1990



The summer of 1986 was only slightly bet
ter, and I decided to detour north toward
Manhattan's old route throueh Prince of

Wales Strait. For our pains we were hit by
a 4-knot gale soon after we left Tuk

We resorted to an old Arctic marner's
trick when there oreé no harbors ground for
refuge: We made for some nearby pack ice
andl secured the ship to the lee side of one
af the larger floes. It was a curious sensation
to be atloat 1n relatively placid water while
the gile above ripped our masthead {lags to
shreds. Yet at the edge of the floe the wind
was 50 calm that we stepped ashore and

Yoriieest Passaee

enjoyed i rather slippery game of Frishee

After the gale died, we continued north
and entered Prince of Wales Strait. Along the
shores on either side we spotted herds of
musk-oxen grazing in vallevs carpeted by the
lush green of the bnel Arctic summer. We
went ashore at J:."nhl' Harbour on Banks
island. As our dinghy scraped the gravel
beach, ane of the herds of musk-oxen bolted
lomg hair streaming behind and the muffled
thunder of their hoofs echoing among ¢
rocks. loseaward an oceasional seal's heid
popped up Lthrough the calm waters, spread-
ing rings ol perfectly concentric ripples

c




Ohiar luck soon ran oul again, for halfway
through Prince of Wales Strait a solid wall
of pack ice barred the way. We turned back,
zoing ashore briefly on Yictoria Island’s
Wialker Hi

I 1940-41 Henry Larsen and the crew ol

i Raock wintered over in this beautiful,

secure harbor ringed by imestone blufls, We

found a beehive-shaped cairn they had buil
to mark the spot. After a while we returned
ahoard Beluedere, set a course for the south
west i'Lj!-:_ ':'[i_!'l': ONCE TNOre 1h ITUSLESLICH

back to Tuk.

the United
about sover-
eignty over the Northwest Passage

L anada matntains that much of 1t

DR YEARS UAnara and

Stales have disppreed

CORSISEsS Of 1NLe rnil waterwavs .'-!||'.|_'||.'| L 10
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L |

[he U. =. recog-

nizes Canadian sovereignty over the islands

exclusive Canadian control

hordering the passage but msists that the pas
e itself 15 an intermational walerway open
Loy ships of all nations

Charges and countercharges have Gegn
leveled from both sidex. Canadians accuse
Amerncans of suffering from a " Mercator
mind-set,” referring to Lthe old-fashionen
Mercator map projection that greatly
enlarges the polar regions and distorts the
widt

Mercator maps make the passage look

international, " agrees
Leonard Legault, the bloff and friendly num-
her two man at the Canadian Embassy in
Washington, D). C, "In fact,” he told me
cheerfully, “the National Creographic Society

Lof Arctie waterwavs

VDY Wite and ven

his done us a real favor by publishing 115 new
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Northwest Passage

puts Canaca and Lhe into
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the region

Canada and the United States finally
ngreed to dis Although both countries
hold t
Passage, 1. 5. merchant ships

pnadian regulations there. |
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Research stations don't get much remoter, On
a tirmy tsland 20 miles north of Resolute, this
ciabin overlonks a polynya, an area of open
wather in the sed {ce. Resident scientists study
marine memmals that gather here.

step in 1970 by passing the Arctic Waters Pol

lution Prevention Act. The law extended

L anaca s terntornnl waters
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(Comtinued from page 2
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ship'was working oul of Resolute in Canoda's

Wrehreakers

vrehic islands, escorting supply vessels to and
[rom wehther stations and other sites along
the Morthwest Passage

Captain Toomey mnvited me to the brudae
of HMierre AMogisson dunng the run across Bar
row atrat, As we crunched our way effort
lesaly through the closely packed wce floes, he
told me o it about escort duks

'O course, the heavier the ice,” he sald.

Lhe claser vou have to keep the ships behind
vou.” He swept a hand in front of us. “This
kind of stuff 1= nothing, but when vou geét inte
dense, thick ice that's several vears old and
vl hit a big piece, it zets violent—feels like
vou v tun dground at high speed

I hen vou have o look behind as well as
ahead, because the real danger's that the ship
asfern won t e able tostop o time and will

“1In this bus

ram vinr" He smiled gromiy
ness you look over vour showlder a lot

OT EVERYONE along the prrssage
welcomes the presence of loe-
hrenkers. | talked one dav with an
friend, Creorge Porter, an
estecmed Inuit leader of the commuonmity ol
Lrjoi Haven on King William Island in the
central part of the passage. The villare takes

1= name from Amundsen’s -!--u|-. whiich

N
|1
I|_\.

pnchored there from 1903 to 1905

Creorge Porter' s grandfather was a Yankee
whaling captain who wintered many times at
Herschel Island, and his father was both o fur

troncler andg an Arctie seaman. I told George of

my expenience aboard Meevre Kadissen, and

his face turned grave
“¥ou know, John, " he =

peaple the land and the water are the same

dl, Yhor i

Lhing —here the =ea 18 frozen over most of the

vear, 30 to us, drivimpe o ship through the ice

15 lke driving o bulldozer across a field with
the Dlade down

A lew years ago, he added, "a group ol
nunters rom Arctic Bay to the north of here
were oul on the we mitles from home hunting
sedls. Without Knowing they

st Lsuared teehrieaker

were there, o
Canadian ( ut o lane
hetween t
stranded for several davs until the ice closed
up ggain. If it hadn't, those men could
have died.”

Whiat many native peoples fear most along
Lhe Northwest Passage

em and the village. T hey were

Loday 1s Lhe growing

Vorthwest Pazsoes

Truditions can't compete with modern tempta-
Fions in the heart of a child. Boys with a
boomboo play it coal at muvik's @irport, while
Victoria Island schoolgirls fobove) eat snack
Joodd for lunch., Outside infAuences thot hove
transformed Arctic Hfe in little more thoan o
generation put an added burden on poung
parents [ire Albert and Vera Ehaloak (top).

rll t

ne caused by Exron

level of pellution e an ol spill such as
Ll o
environmeontal disaster but o threat to life
tsedl. Adlthough ol has brought indreased

peoime and other mateoal benefits, some [like

ALl

Luke Bhopnook consider the cost to be daneer-

ou=ly higl

b |

L11p Y

A respected Eekimo leader in his vi
of Point Alaxka
entrance of the Northwest Pas<goe

G mear Lhe western
Louke 1
captain of an sight-man whaling crew that
hunts bowhead whales each spring, when the
predl creatures come north o feed 1n the east
ern Beautort Sen
Foint Hope has 19 such erews, and thes



e hord work and harsh wegther of glmost five decodes are etched on the fuce
o f Alice -",5.:.'|||.'."..||'I!. Wwhe and Ber hushand winter in thelir warm oo Hoven home and
return to their seaside camp when the weather is mild, striking a comfortable balance

hetween the best --_r' the new and the hest that their own hentage has o orfer




gatherings first held in 1977 to discuss the
future of Arctic peoples. Meanwhile, Canada
his estuhlished regional planning groups with
increasing local control over the use of land
and other natural resources.

Here the Canadians had as g precedent the
U, S. government’s historic Alaska Native
Claims Settlement Act of 1971, which gave
Alaskans with at least one Native American
grandparent partial rights to the oil-rich
lands of the Narth Slape. Oil revenues make
the Arctic Slope Regional Corporation one of
the richest land-rights assoviations in the
world today,

Two local Canadian Inuit land-use plan-
ning groups along the Northwest Passage
have a major voice in development or exploi-
tation of natural resources. One group, based
in Lancaster Sound, oversees the eastern area
of the passage, and the Beaufort Sea group
controls the western area. No major step
affecting the environment can be taken with-
out one or the other group's approval.

None of these developments have come too
soon. To date 240 o1l wells have been drilled
in Canada's Beaufort Sea and Mackenzie
River Delta area alone, In Alaska’s part of
the Beaufort Sea, an artificial island known
as the Mukluk Well reportedly cost more
than a billion dollars to drill and came up
a dry hole. Meanwhile oil companies have
begun eveing the Chukchi Sea, off Luke's vil-
lage of Point Hope, and Lancaster Sound, in
the enstern part of the passage, as likely spots
for exploration. More ominous still, they hope
to explore Alaska's Arctic National Wildlife
Refuge for passible oil reserves *

HE SUMMER OF 1987 turned out bet-
ter than the previous three, but not
quite good enough to get Belvedere
through the Northwest Passage. We
sailed more than a thousand miles to the east
of Tuk. past Gjoa Haven,; before pack ice in
nearby James Koss Strait barred the way, We
returned once more to Tuk, which I gloomily
began to regard ns Belvedere's permanent
home port, and hoped for better luck the
following vear.

We got it at Iast. The summer of 1988
proved to be the warmest in five straight
vears in the western Arctic. Breakup came
early, and we left Tuk with high hopes of

"5t “Dilin the Wilderness An Arctic Dilemmn, "
by Douglas B, Lee, GEocrarmic, Deécembaer [958

Novthiwest Passage

reaching our final destination, the northwest
coast of Gresnland, before the ice did.

The weather held as we threaded Amund-
sen Gulf, Dolphin and Union Strait, Queen
Maud Galf, and our nemesis of the vear
before, James Ross Strait. En route we
anchored i Simpson Strait off King William
Island, where many of Franklin's men died
i the vain effort to walk south out of the
Arctic to safety.

We went ashore to visit a group of cairns
built in memory of Franklin's men by those
whi had searched for them . And when we
left that sad and lonely spot, we flew our
ensign in their honor, as Roald Amundsen
had done 83 yvears before.

OUn August 25 we reached Bellot Strait
considered the fulcrum ol the Northwest Pas-
sage, for it is here that the tides of the western
Arctic meet those of the east. Some vears ear-
lier, during my umiak vovaie, a fur-trader
friend at Spence Bay, Emie Lyall, had urged
caution going through Bellot Strait

“I there's ice around,”™ Ernie warned,
“the current can send the floes through the
strait like bowling halls, and conditions can
change fast."

Fortunately there was little ice in the strait
on either occasion, and we ran it this time at
slack tide without incident. As we left Bellot
strait behind and steered north for Lancaster
Sound, little gray fulmars swoaped around
Beivedere, and we could see bowhead whales
spouting ahead of us. They seemed a fitting
welcome to the eastern Arctic.

The next day we entered Lancaster Sound,
and & week later, after running down Baffin
Bay, we reached Davis Strait, the end of the
passage. Soon afterward we reached Green-
land and the close of Belvedere's odvssey,

It had taken us six summers (o traverse the
passage, and Belvedere was the first vacht
ever t make the west-to-east transit. Even
today no more than 50 vessels of any kind
have traversed the waterway in either direc-
tion, and it can hardly be called a practical
commercial route —yet

I hope it never will be. The pace of change
in the Arctic is already dizzyving enough for
residents and outsiders alike, A great mari-
time highway through that vast and haunting
realm of land, sea, and shifting ice would for-
ever change the character of the Northwest
Passage and those who Hve along it.

The world would be the poorer. 0
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NEPTUNE

Voyagers Last
Picture Show

H-!r' RICK GORE asssrast emron
Images by NASA/Jer ProrPuLsiON LABORATORY

OR THE VOYAGER 7 SPACECRAFT the visit to Neptune is both a first
look and a final farewell. There was Jupiter in 1979, Saturn in 1981,
Uranus in 1986, Now in June 1989, four billion kilometers from
home, Voyager is approaching a mesmerizing blue planet. In a few
weeks, cameras wide open, it will hurtle over the top of Neptune
and scan the surface of its even more mysterious moon Triton. Then it will
head for a silent death bevond the far ends of the solar system. To those of us
who have followed Voyager since launch, the weeks ahead promise another
euphoric high. But they are also tinged with melancholy. As veteran Vovager
imaging scientist Rich Terrile puts it: “For a guy like me who explores worlds
for a living, this is it. The last new world for a long time.”

In June anticipation rules, At the observatory on Mauna Kea on Hawaii,

a young astronomer, Heidi Hammel, focuses a huge telescope on the remote
planet. In recent nights she has found a new white spotl on images of Neptune.
It is a cloud, a feature that Voyager is now also starting to see.

“Already we know that Neptune is not going to be another Uranus,” savs
the excited Hammel. Uranus had disappointed scientists three and a half years
earlier when Voyager could not see through the deep atmosphere that obscures
it= weather. It looked bland as a billiard ball,

“We're calling this the Great Dark Spot, ™ says Hammel as she points to
a huge stormy vortex on a recent Voyager Neptune image, It recalls the
gigantic, swirling Great Red Spot that dominates Jupiter's turbulent
atmosphere. Wispy high clouds also streak Neptune's upper atmosphere, £

Meanwhile, at another Mauna Kea telescope astronomers Dale Cruik- ¢
shank and Robert Brown are measuring the infrared spectrum of the -

edge of our solar system. Four times the diameter of
Earth, this giant planet and its enigmatic moon Triton
have scientists delighted ond confused.

PART IS B ETEFmE BERHARA (RignT]

Driscovered as a speck of light in 1846, Neptune revealed ;:
its glory lost August as Voyager 2 sped toward the i







moon Triton. 8ix vears earlier these two men —amone the few interested in
that distant speck of |I:.:_|l| — had detected methane and nitrocen on T riton's
surface, At that time they suspected that Triton's frigid temperature might ligg-
uefy mirogen but not be cold enough to freeze it. Thus they had predicted that

Neptune's only big satellite—nearly the size of our moon —might be covered
by an ocean of nitrogen, interspersed with continents of methane ice
]

Lecent Earth-based data have indicated

I riton may be n bit too cold. Liquid seacwould

freeze. SHll Crinkshank iz hoping Vovage
might hind nitrogen

akesin local hot spots

4 mon DIERITE :'li.'. NOMENON INAZUes

astromomers al  other telescopes. In the
past few venrs severdl observing teams hawve
detected IIII,'-*- in therr data that indicate _""-nEl':'

led arcs, By the ome mission sctentisiy

tune mav have [ int nDartinl rings. ca
convens in August at the Jet Propulsion Laboratory in Pasadena, California,

those arcs have actually been recorded. Prepasterous apparitions, the arcs
seem to debh

August 22, Larnve at JPL's press room. Familiar faces abound. Like Vo

LEET, LN VEATS 30 A

the laws of physics as they dangle in space

| of us—scientists and reporters alike — had fewer miles on
us. 1 hen we used typewriters. Now eveéryone has laptop computers. Ten vears

By looking back toward the sun {above), Voyvager captured light being scattered
by Neptune's tenuous, charcoal-dark rings. In the farthest ring (left), 63,000

kilometers (39,000 miles) out, material mysteriously clumps into three arcs, at
lower left. The image includes one of Neptune's evight moons, at top, and a star
King movement smeared another image of one of the arcs (top), showing that

they hold knats of accumuloted particles.

veplune: Vovaper's Laoxt Picture Shou




aro we competed with the Soviel space program. Now three Soviet scientists
sit as officinl members on the Vovager scignce tenms

CHtherwise, the aura of chronic astonishment persists. Every day brnngs at
least one discovery. Now only 3.5 milhon kilometers from Neptune, Vovager
has already discovered four small moons. It has been tracking not just the
Great Dark Spot but also a small dark spot called D and a fast-moving white
spot nicknamed the Scooter. Early images of
-l.r'iﬂ,l._l]l |lll::_-'. I'-_'|l_||-'||1| ArE W "-I'I.'i[,ll.' !||l.' L1LIF-
fuce? Oris it an obscuring harer

The surprise of the day, however, 15 a
[aint new ring. Unlike the brightararcs, this
ring completely encircles the planet. Ring

speciialists are beginning to suspect that the

arce may simply be parts of a complete ring
h invisible sections would contain too few |I|LJ"IiI le< to reflect much light
But what cayses the ring particles to clump into arcs?

AL Saturm, sclentists saw that rings were shepherded by small nearby moons
whase gravity confined the rings. At Neptune, Voyvager can find no confrming
moonlets, Could it be that the nng arcs formed guite recently? In the past few
vears could a comet have crashed into a small moon, creating debris that has
not vet had time to organize into a smooth fing!

Although the scientists propose this wdes, few bke it, Imaging team leacler
Brad Smith expresses their skepticisme “That violates something called the
cosmaological principle, which savsthat it is unlikely that vou happen Lo be al
the right place at the nght time to observe an event of casmic SIgnificance.

Imaging Neptune's rings 1s a challenge. The ring particles are darker than
charcoal. The spacecraft 15 moving last ¢noug

1o cross the U, S, in less than

four minutes. There 15 about &% much light out there as inside a cathedral on o
cloudy day
Vovager's seasoned engineers have worked miracles, In order to steady the

It's & photographer’s nightmare,” savs one imaging expert

- ill . ;
- i £ _af
" il |
i.-" & L” . i
| .
- . e

A goodd view of Neptune from Earth (top, at right), a near-infrared image, controsts
whith an tmage recorded at the same time by Voyager from 1.5 million kilometers,
International cooperation marked the Neptune encounter; Soviet sciontists
worked with NASA at the Jet Propulsion Laboratory in Posadena, Califormia,

i National Geopraphic, Aupust 1000



Spectroscopy readings
show that Neptune's deep
atmosphere ks malnky
hvydrogen, with I8 percent
helfium. Methane, parhaps
2 percant, colors [t blue,

MNeptuns's interior s
probably rock and lce.
Triton, 2,708 km In diam-
eter, orbits backward
(shown bn blue) 384,800
Hadio amisslons indicate :'.mfm ﬁp{“"' ':::lﬂﬁ'm
that a Neptunian day Ll
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Voyagers
close encounter




spacecraft’s cameras for long exposure times, they have reprogrammed
onboard computers with new instructions

The engineers faced another problem. No one knéw exactly where Meptune
would be when Voyager arrived. Since its discovery m 1846 the planet has
been observed for less than one full orbit

“Olur uncertainty over its precise location was as high as 5,000 kilometers, ™
savs navigation team chief Don Gray, “That was unacceptable. Everything
we planned to observe at closest approach might be out of the field of view.”

Here one af the newly discovered moons came into play. Images of it and
Triton in relation to Neptune helped Gray's team steer Voyager to within 40
kilometers of where they wanted it "It's like making a hole in one In London
from Los Angeles," says Gray

N THE LATE HOURS of August 24 scientists cluster around monitors in the
imaging area of Building 264 at JPL. Soon Voyager will cross through the
plane of Neptune's rings. This dusty, debris-laden zone is the most pe ril-
ous passage. Most of the ring dust is the size of cigarette-smoke particles.

But even a BE-size particle met at Vovager's speed could be disabling.

Just before midnight, signals that have taken four hours to reach Earth indy-
cate § barrage of impacts—as many as Vovager encountered at Saturn. Then,
suddenly, there is abrupt radio silence. This shutdown is intentional, how-
ever. Vovager will soon skim Neptune at 4,900 kilometers and swing into
a communications shadow behind the planet before its rendezvous with Tn-
ton. [t=s last encounter will be its most reveialing, In the past few days Vovager
has already told us that Triton is not swathed in clouds. Its atmosphere—if
it exists—is thin and transparent. It also appears colder than expected —43
degrees C above nbsolute zero. Diale Crinkshank s (Continued on page 45)
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Violent weather come as a
surprise on a planet so far from
the sun. Neptune was Enown to
hoawve clowds, but no one ex-
pected winds of 2,000 kilome-
ters an hour, A high-pressure
system the size of Earth, the
Cireat Dark Spot changes shape
as it stretches and contracts,
Winds racing around the planet
are deflected upward by the
storm, creating rapidly chang-
ing companion clowds—as seen
in three images taken over o
Jt=-hour period (right). Toward
the south pole, a smaller storm
called D2 {bottom left) often
brightens with clouds brought
up hy convection from the
deeper atmosphere, Wind
speeds vary with latitude; D2
“changes lones,™ rushing or
slowing iis journey around

the planet.

North of the equator, white
clouds of methane ice (below)
east blue shadows on the cloud
deck 50 kilometers helow.

Neptune: Voyager's Last Picture Show




[he images returned this morming revealed a world unlike any we've ever seern.”

Chief scientist Edward Stone expressed the team’s astonishment as Triton cams

prpfe wiew, Arriving during laote sprng in the satellite’s southern hemisphers
Vovager found the coldest bady in the solar svatem, minus 235°C (=381 F). At this
temperuture its water-ice crust s granite hard. [ts steepldy imciined oriil creates

fong seasons as Triton circles the sun with Neptune every 165 years. The south



polar ice cap—maosty frozen nitrogen—will continue to evaporate and mirrate to

the north Pl fear Bl vears. A retrograde orbif supgests Triton cowld have been a
Hluto-ithe plonet that was captured by Neptune, Tidal forces caused by gravit
may nave triggered eruptions of slushy ice into 4 network of faults on the “canto-
oupe terrain af upper left. Smooth plains af upper Fright were posstbly Mooded

by similar material, The blue tint in this 22-image mosaic 8 exapeerated



sers of a tortured past mark
Imiton. foe volcamism is the
favored theoary for iz young,
bright surface. " Lavas™ of water
toe, milved perhaps with ammorio,
fifeely Mowsed from coldera-like
features (left). A computer-
generated perspective of that
scene (helow) [ooks down 20N
meters (650 feet) into a basin
M) kilometers arrnes

Proof of ongoongs actiovibye: A
plume of nitrogen and dark parti-
cles (right) shoots eight ktlome-
bers hieh before winds corry o
150 kilometers, Wearing bright
holos, dork shapes as wide o 1040
kilometers (below left) appear
fo be recent, though they e om
{ mitone § oldest terroin



hopes of seeing liquid nitrogen on the surface appear to be dashed.

Nearly four hours pass. Then the first Triton close-ups come in, and a col
lective gasp fills the press room: montages of perplexing icescapes. A craggey,
faulted surface that in places looks like it was frozen while 1n a hoil. Ridges
and cracks that indicate a past of intense internal unrest

A great ice cap covers most of the southern hemisphere, A blue zone along
its edge implies fresh frost, indicating Triton
has a dynamic atmosphere, Moreover, scien
nsts see gimaost none of the impact craters so
common ol moast satellites. What happened to
them? The answer is almost instant; “"Crvo
volcanism, " exclaims Steven Croft, one of the
scientists watching the Triton images come
aover the momnttors in the imaging team room
Cryovoleanism i a new buzeword. It means ice violeanicm

How can ice be volcanic? Consider that st Triton’s temperatures water ice js
as rigd as gramte, Two of the gases we breathe on Earth —nitrogen and meth
ane — become the glaciers and softer rocks of Triton. In this environment the
ice within Tnton—when warmed —melts to a slush, is forced to the surface







Science for art’s sake, Voyager transmitted a parting image of Neptune and smaller
crescent Triton. “Vovager did wonders for our knowledge,” wrote naturalist
Stephen Jay Gould, “But it performed just as mightily in the service of wonder.™

and flows much the way that lava flows on our planet. It then quickly refreezes.

Voyager has already proved that volcanism doesn't have to be based on mol-
ten silicate rock. It found sulfur volcanoes on Jupiter's moon Io. And it was on
Ganymede, another of Jupiter's moons, that Vovager found the first hints of
e voleanism. Cryovolcanism helped explain odd features on moons of Saturn
and Uranusas well. However, no satellite has shown the dramatic variety of
ice volcanism now emerging on Triton

Huge calderas indicate large-scale violent voleanism. Long cracks resemble
great rift valleys, Odd dark patches a hundred kilometers across look like
frogen-over lava lakes. "Cruik-lakes,” they are dubbed.

Minutes later I find Dale Cruikshank in a coffee line. “What about those
‘lakes," " l'ask. " They sure look like something vou could skate on.”

"We'll just have to see,” he smiles. “What is clear is that this satellite has
hnd a very tortured history,”

Thus first glimpse of Triton supports the idea that Triton was once & small
icy planet, perhaps similar to Pluto today, It passed catastrophically close to
Neptune, striking a small moon. That collision slowed Triton enough to be
captured by Neptune's gravity. Its orbit around Neptune was at first highly
eccentric —and backward, Gradually over the next billion vears, tidal forces
from Neptune made that orbit nearly circular, Those tidal forces pumped enor-
mous energy into the interior of the moon, melting its water-ice innards and
creating a long period of volcanic turmaoil,

Muost of the cryovolcanics occurred in Triton's youth. But not all. Scientists
puzzle over a series of strange dark streaks on ‘T'riton's southern ice cap. With-
in a few weeks deputy imaging team leader Larry Soderblom will find gevser-
like eruptions. “'There could be thousands of these,” he says,

“Triton could be better than Yellowstone," adds Steven Croft. “ Geyvsers
gomg off somewhere any time of day."

What creates these eruptions? As seasons change, ice caps of nitrogen and
methane snow form in alternate hemispheres. In spring the nitrogen evapo-
rates more readily than methane. Over the vears, suggests Robert Brown, cos-
mic rays convert the methane into a dark, freeze-dried organic dust, which
becomes a permanent crust. With time a thick laver of nitrogen ice covers the
crust and acts like a greenhouse. The dark laver beneath absorbs solar enersy,
Heat builds up, causing trapped frozen gases to warm and expand rapidly.
When enough pressure builds, they explode through weak spots in the ice crust

UGUST 27, Voyager's exhausted team members celebrate at a gala party
an the JPL plaza. Suddenly on the bandstand out pops a surprise
guest, rock-and-roll singer Chuck Berry. To cheers and dancing, he
breaks into a rousing “ Johnny B, Goode,™ his 1958 hit song that was
among the muny souvenirs put on board the Vovager spacecraft.

And so, Voyager departs. But as Larry Soderblom says: “What a way to
leave the solar system|"™ Still, as the spacecraft speeds off into the abyss, some
team members can't quite let the explorer go.

“1 fully expect that Voyager will be picked up by a space-faring civilization
one day,"” savs an emotional Rich Terrile, It will be placed in a museum and
revered. I'm hoping that space-faring civilization will be our own. Or if not,
we'll at least receive a message in 40,000 vears or so from some distant solar
system. And that message will say: ‘Send More Chuck Berry.' " [

Neptune: Vovager's Last Picture Show



Voyage of
the Century




Twin unmanned probes have set us on the distant shores of the
outer solar system in a daring 12-year grand tour. Glancing back
as it left Saturn in 1980, Voyager 1 showed us a sight impossible
from Earth—the giant planet’s full shadow across its rings.
Images reprocessed and enhanced especially for this article
reveal truer color and greater detail than ever before.

By BRADFORD A. SMITH
Images by NASA/JET PROPULSION LABORATORY

ENHANGED BY MLFALD 5. MeIWEN AND TAMMY L, BECHEIN, USSE, FLAGSTAFT, ARIICIMN
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MONTH HAD PASSED
since Vovuger 2 had
soared past MNep-
tune. Now the last
of its electronic

Images —rns-

cents of the
planet and its great moon, Tri-
tin, suspended together in the
emptiness of space —were com-
ing up on our television monitors
at the Jet Propulsion Laboratory
( 1PL). As usunl Vovager's part-
ing shols were among its best.
Soon Voyager 2 would réceive a
command from Earth to turn jis
cameras off. The eves that had
shown us the wonders and mvs-
teries of our culer solar system
would close forever

But for now there was still
that haunting pair of crescents.
They turned my thoughts back
12 vears to ancther planet-moon
imape, and to B sunmy August
morning when 1 had stood
watching the fiery spectacle of a
giant rocket lifting the spacecraft
from Cape Canaveral. Later that
day, while driving to the airport,
I had tried to imagine what Voy-
ager would =ee as it sped swiftly
away. Earth and moon. Together
as o double planet. What a spec-
tncular sight that would be.

The spacecraft’s twin, Voy-
ager |, was scheduled for launch
twn weeks after Vovager 2. Per-
haps we could program its on-
board computer to-show us that
sight. T called the Vovager sci-
ence office at JTPL.,

“At thic late date? Impossi-
blel” they replied. But a few
days later, with an enthusinsm
that would grow throughout the
mission, they had figured out
howto do it. And Vovager 1
gave os the first of many new

perspectives that lay ahead
(facing page). Such fexibility
would become the key to Voyag-
Er' S SUCCELs

(ver the next 12 years the
fnces of Jupiter, Saturn, Uranus,
Neptune, and their varied moons
hecame familiar, Our scientific
concepts of the remote and chem-
ically primitive outer solar
system changed dramatically.
Vovager shattered the dogma
that the worlds of the outer solar
system had been shaped by simi-
lar, predictable, and rather unin-
teresting processes. It showed us
that even the most remote icy
moons insist on being individ-
uals. That the processes that
shaped them were often highly
unlikely events. And that the
solar system, let alone the uni-
verse, was diverse bévond com-
prehension. Vovager challenged
the limits of our imagination.

From oar post-Voyager per-
spective, it is truly astounding
haw very little we knew nbout
the outer planets when we
started, We were aware, of
course, of such fundamental
properties ne their orbital pen-
ods nnd their approximate sizes
and masses. Their densibies
sugirested they were made up
maosthy of hydrogen and helium,
but knowledge of their interior
siructure Was scanty.

We knew that Uranas rolled
along on its side, but we couid
only guess the length of its day
and that of Neptune's. Methane
had been detected in all of the
atmospheres, wnd both hydrogen
and ammonia had been found in
Jupiter and Saturn. Jupiter alone
was known to possess & magnetic
field and to radiate more energy
than it absorbed from the sun,

Jupiter's Great Red Spot was
recognired az an enormous anti-
cyclone, but we had seen only &
few cloud features in Saturn's
atmosphere and none at all on
Uranus and Neptune. We knew
that Titan, a huge moon of Sat-
urn, had an atmosphere contiin-
ing methane, We mistnkenly
thought that the moons of Jupiter
were nothing more than battered
e balls,

Oinly 30 of the 57 satellites
known today had been found at
that time: Saturn was the only
planet known to have rings; and
we had quite acceplable theories
to explain why none of the other
planets could bave them

HE sTORY of Voyager

began in the late 1960s

with planz for n serfes

of misgions called the
Outer Plancts Grand Tours
(OPGT). We knew that a future
alignment of the outer planets
would give any spacecraft
launched towand Jupiterin 1977
the capability of continuing on
past Saturn and Uranus all the
way out to Neplune.

But OPGT was not to be. In
197 2 funding problems forced
MNASA o seale down the mission,
Called Marmer JupiterfSaturn
(M5, it would visit anly thase
two planets. But we knew nature
was still on our side. The planets
would still be aligned so that,
once M5 was launched, we
might cajole NASA Into letting
us continue the grand 1our out
Lo Neptune.

In late 1972 1 was selected to
head the imaging team —one of
L1 MJS science grodaps. The
MNASA program manager told me
not to contemplate “any changes

National Geographic, August 1000
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structure than the entire fng
system we can see through the
IElescope

ol all the surprises mt Saturn
were happy. [ will never forget
that dreadful phone call that
awakened me just hours pfter w
hal celebrated Yovager 1's suc
cessiul Baturm encounter. Jus
MINOLER aIlEF cnCOounier e sCan
platform, which points our two

cameras along with othe
instruments, began to freexe up
[t finally stuck. Valuable Saturn
data were being lost. Even mon
disturbing was the future. In
oraer o get opiimnd sCientif
results at saturn, we had chosen
i thajectory for Voyvager | that
haid flown it up and away {rom
the solar system. Vovager 2
vASA had agreed, conld oo on
to Urdnus and Neptune. Now,
the stuck zcan platform was
Laray

[ he flight team went mnto

potentiall

inbensive sessions of computer
analvsis. Thetr virty
ing and procramming eventualh
jomeed the stuck glatform free.
salvaging the mizsion. Then the
Vovigrer

WIS 20 orlte 10 viranugs

outchd themselves a
w hirr
the Hrht level IS ONAY One-fourtl

that 6t Saturn. Communicating

.Ill".'lr_l_.' a1 e L e Ty

A CNEINCCT-

with the on-board compulers,
they gave new instructions to
prevent the blurring of long,
lght-gathernng exposures taken
al Vovager's high speed

EHAD HAD our shan
ol disappointmends
In what sometimes
seemed e creeping

LB EVer increasing

'|I'“'|l'!".ru.

THmOry DeEcme useless Qurirs

its |2 years in space. We were
anabde (0 see enough on Saturmn’'s

oty lapetus 1o readly under

stand whv that moon has one
bright hemisphere and one dark
Llouds shrouded Titan's surface
Uhranus astonished us with iis
blandness, earning the undis
puted tude of least photogeni
HAT Sysiem
But excitement far surpassed

!|I||'I_.z.l"| g

Hanel in the entire s
Liranies 1t<eld
appeared o bit humdrom and
e unexpected!s
moon hir-

:
1 | ] -
silite Lhal srems

MOnolonols
'.'.'l"1i'-! LETTEIT OF i1
P a1 Aal
| i Py gs | | . | S

LIE S0 B W COTTIIME I (hEE]l L=
SLriiog ir':.' i '.'| -! I'
bonE Tor &n impatient assembily

) - i T
Of TOUFRAIETE ARG EICVISI00n

cady €XPplana

commentators, all of whem had

leadline

Ingtant sciEnce, We came to

call it In explaming the bizarre

geology of novel landscapes, we
gave the impression that we
nsually understood whiat we saw
[ was happy if my instant science
still held up the next day

History will hold a special
ns it always

wes for those very first adven

place for Vavager
turers who have led the way, Bul
uniike mast of history s great
missions of discovery, Vovager

Chrough its mng)

Cal eves, we were there

took us glone

A scattered family, the planets
af oiir solar system were photo-
graphed February 14, 1990, as
Vovager 1 Inoked bock at the
gun from six billion kilometers
mwsry. Barth amd Venus appear
s points within narrow-angle
tmages—iark sguares—aset into
one wide-angle fmame. Mercury
is lost in the sun’s glare. To
digplay the entire mosaic to
scale using eight-inch-sguare
prints would reguire a wall o
fumndred feet long.

“An unprecedented decade of
discovery,” said Voyuger profect
scientist Fdward Stone (second
from left) of the mission. “For
all of us imvolved, it was the
Journey of a Hfetimme, ™
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HEAVENLY ALIGNMENT of planets,
occurring once every 170 years,
enabled NASA engineers to use
each planet’s gravity to whip the Voyag- P S
ers onward. Unassisted, the trip to Nep- MAGNETOMETER I"

tune would have taken 18 years longer.
Diverging as planned, Voyager 2 trav-
eled put to Uranus and Neptune, current-
ly the solar system’s most distant planet.
Pluto's eccentric orbit will keep it inside
Neptune’s until 1999. Still relaying data,
both Voyagers are now searching for the
heliopause, where the sun's magnetic
influence gives way to interstellar space.
Afier their plutonium power fades, they
will sail on silently, unseeing. Some
60,000 years out, they should pass
bevond the Oort cloud of comelary
nuclei on their way to the stars,




COLORFUL IMAGES from 4.5 hillion kilo-
meters away begin when zeveral black-
and-white pictures of the same scene —
here Neptune's moon Triton—are taken
through color filters (left). An on-board
computer divides each picture into
640,000 squares, or pixels, and measures
the brightness of each square. The data,
translated into (0's and 1's, are transmit-
led by microwave. Strung out like pins
on a clothesline, the signals travel for
hours at the speed of light before reach-
ing Earth. Received by huge dish anten-
nas at one of three stations around the
globe, the signals are boosted and
relayed via satellite to the Jet Propulsion
Laboratory in Pasadena, California.
There they are converted back to pixels.
Combining the color-filtered pictures
creates full-color images.

MAF EDITONR: Sied FLATIS

FaAINTIRG BY WATIONAL 9EDCEAEFHIC
AATIEY WELLIAM W BOME
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A panoply of rings
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Worlds of

stormy weather

RAVEL AnvisoRry: Cloudy,

with high-pressure storms

]ﬂ;'-.t[n;g vears Lo centuries
an Jupiter, Saturn, and Nep-
tune. Un Uranus, no severe
turbulence bevond local
thunderheads

Such detailed planetary
weather reports are based on
images like this of Jupiter's
Crreatl Red Spot (right) sent back
by Voyager i in 1979, Until then
the giant gtorm, visible by tele-
erope for perhaps three centu-
ries, seemed little more than
what it name implied; a blotch
amid smooth cloud bands.
Jupiter’'s atmosphere 18 anor.

mowdly complex and dwarts our
own in scale. The Great Rec
apot (whose color varies oves
time between red and brown) i1s
large enough o swallow three
Earths. Like a rock 1noastream,

it sencds passing clouds spinning
into short-lived eddles. The
white oval passing below —n
S0-vear-old feature —is a symilar
high-pressure cell, although it
lacks the chemical compounds
that we think color the Greal
Red Spot. Jupiter, in fact, roils
with tiny versions of the Great
Red Spot, These vortices hring

heat up from the interior, setting

m motion the jel-stream banads

And the other plamets? Cur
hest theory told us they would
be increasingly less dynamic,
each being farther from the sun
and colder

Saturn and Uranus fit that
pattern, although Saturn did re
veal winds three times as fast as

National Geographic, Auguit 1950
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ane of which (left, bottom) s
ns lnrge nx a Jovian white oval
Beneath its hydrocarbon hae
saturn remained the " quiet
Tupiter,” Uranus, nidden by
its deep hydmgen atmospher:,
displaved even less turbmlence
than Saturn

In 1589 Neptune shattered

Vevage of the Centiory

pur neal thegry, Urbitimg in a
deepn [recze withan 60°C of abso-
lute zero, Neptune nonetheless
unleashes winds that muay be the
tastest 1n the solar sysiem. The
largest storm, an Earth-size

the Greal Dark
Spot (left, tap), wears o searf of
bripht clouds much as moontuin
perks do on Farth

vortex dubiber

We now know that all the
giant planets but Liranus radinte
MOore energy than they receive
from the sun. So internal heat,
along with solar energy, must
drive therr atmospheres.: Hut
how ? And why is Uranus an
exception Lo the rules The
debate, like the winds, contin
Es Lo rage

il
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F- - -
ire in ice
XPLOMNG Earth s exclu
give clatm on active volea
nism, Vovager in 1979
found the Jovian moon o to be
erupting continually (right
Heated by gravitational tugs
lram Jupiter and Europa, 1o
displays three types of plume
diagram, bhelow), hased on
nteractions between its moltes
silicate interior (red), sulfurous
mantie (maeenta), and hered sl
fur crist (hrown
Farther from the sun, wale
ice and other siushes — rather
than silicates — makle up
lavas." Such crvovoleani=m
prrobsbhly oecurred on Saturn’s
moon Enceladus (helow Fight)
where ices oozed through fis

atres, Dark streaks on Nep
tune's moon Triton (left) reves
recent eruptions of nitrogen ici
and s, Inced with darkes
compounds. At least twa 2uch
plumes have been found, rising
B Kllometers high and streaming
150 kilometers downwind
What 15 the heat source that
auEes lriton’s eruptions:
r'erhaps solar energy, sayv scien

tists. And, they gquickly add |

perhaps nof L]

Siicates pore throuah rocks,
FRparicing ot Bgurd surfur (plack |
which juks 300 & lametsrs ik
and Talls as sulfur anow

Muoiten sulfur lsaks Inle Lhe oroeit,
gaprtseEating iourd sustur dioxda
il which i -_F|r|'!.'-'. nko 00

. i i B " liie
|_|||||| = Il.ll I'. AP =g

Ligued sulfur dioaide
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Philadelphias
African Americans

A Celebration
0

The spirited expression of African American
religion, music, and art thrives in black
communities across the country, Documenting
folk practices that migrated [rom the rural
South to Philadelphia, Roland Freeman
captures in photographs and reminiscences the
heart of a people whose ancestors were
snatched long ago from Mother Africa’s shores.
A tradition of family praver came from
Alabama with evangelist Sylvia Flelcher and
her hushand, Smiley (right), who gather
their children each afternoon to talk to the

God they know so well

Photographs by

ROLAND L. FREEMAN
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The 1963 March on Washington inspired in me a
commitment to explore African American culture,” Freeman
recalls. "I am still moved whenever we march together.”



wenty-seven yeirs ago | set out to explare and photograph the
richne<s and diversity of the African American experience. My quest
continues, fulfilling me beyond my expectations—while forcing me
o acknowliedge some harsh realines

Thase realities are what millions of people see each day an television and
read about in the newspapers. African American commiinities are represented
as drug-infested, inner-city ghettos that spew bullet-ridden black bodies across
the urban landscape. Such images tim all oo muny people away from know
ing and associating with African Americans. And so, ignored are the masses of
retigious and hardwotking people who love and care for their families and
society and whose lives bulld upon generations of traditional culrure and
communil support

Many of these strong qualities came with hundreds of thousands of African
Americans along the dusty reads that brought them north from their homes in
the South. Such qualities are rooted even deeper in time and place, perhaps in
Central or South America or the Caribbesn, ultimately in Mother Africa) These
photographs show conemporary expressions of Alrican American culture in
Philadelphia Traditional forms appear in music, speech, movement, dress,
hair, religion, and crafts. Together they shape styles and manners that pecple Ol
African descent have carried with them for generations, despite all the diverse
influences in American life.

Expressions of black culture can be found in public spaces and neighbor-
hood joints as well as in private homes and places of worship. Family gather-
ings, hlock purties, church convocations, and public holidays —such as the
two-week, citywide Africamericas Festival, where evervone stopped 1o watch
as the -JT_||T".I:|_1.|| POWED al the drums ook POSSESSION of Cryvstal Tett (right) — all
celebrate the rich legacy of African American culiure

Working with folklorists Jerrilyn McGregory and Glenn Hinson, | directed
this ethnographic project —cosponsared by the National Geegrmphic Society
and the Smithsenian Institution’s Office of Folkiife Programs. As always, one
of my primary commitments when people permit me 1o photograph: their inti-
mate moments is o accept a moral obhgation o present the fullness of the
experience their openness has provided me, not justits most sensational fmages

—RoAaxn L FREEMAN
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‘Fried chicken and
down-home music;
[ felt right at home
in this kitchen.”

hepated Shim™ Youne, a S
year-0ld veteran of southern
carnivals and medicin
shows, whose washboard
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“Watching Anthony
play the spoons
brought to mind my
Uncle ]'-'J]Tl who
J'i'||.:|'_".'|:'|;J |'|Ir' ||1-'J.'Il'.'-n
with the same

fervor.”
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"It was wonderful to
witness the love,

sharing, and Wiy
through music that
have helped bridee
the j;r'F]t'T'cn'[ii1ll

gap for John Blake
and his children.’

Having grown ap m o Emity
it talenited musicians him
sell, jarz violinist John Blak
passes along his skills 1o his
children, Johnathan

Beverly, and Jenniter

‘I was surprised to
find that such
YOUNE MUsIicians

rapped a message

that showed a heen
sense of what is go-
ing on in the world

It was If‘l?i’!ft'

Amenican fraditon chat

makes eloquence the vehicls
wisdom, Ryvan "R Rock'
nsdm right, and ellow

rapper Pernell “MNell Sk

vhee fll their sharp-edged

hymes with political




“In my own religious upbringing I saw a lot of altars
from different faiths. 1 was impressed that this one
was so elaborate and large—it took up a third of the
living-room floor space.”
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T wondered if this
man realized that
he may be part of
the last generation
of skilled workers
who rely on muscle
power, before the

robots f:fffr" OVEY

"“For 18 hours |
lt-ir!{'nlhTu this fT['I:h
priestess and others
go in and out of
r‘1|#h{'ﬁj!{|72 f WiLLS
very moved and am
still trying to fully
understand what |

witnessed




“Bonnie’s childhood
dream was to own d
horse, so last year
she bought Sun-
shine for $800. She
pampers the mare
with special per-
fume and decorates
her mane with rib-
boms. She is seldom
far from Sunshine.”

“He is vicious when
he sets out to hurt
an epponent the
ring, but outside
it this boxer is one
of the warmest
friendliest. most

saft-spoken guys
iy
vou could ever

meet,”

ppearance ol the saint she calls "Pririce Charles”™ Williame. th
Erusiie Freeds, the loa of love current International Boxing
Bonmie Campbell (o) N Ers Frderation Hght heavvwetohi
her mare, Sunshine, at one of the champion, trains at N rth Phila
nany stables in Philadeiphia delphia’s Champs Gym, an
gwned by African Americans the eitv's aldest and most re-

stwrcted boxine estmblishiments






“The entire congregation stood as these

singers slowly made their way to the front.
In each face was a show of respect for two

women who., as very young girls, gave their

lives to the Lovd.”

"“When 1 was saved 1 told the
Lord thar U'd trave] thy i1'-_l;|||-

wiivs and bvwavs or iim.

singing wherever folks needed
™ -

LFrl Lo | ] " LN o
1E14 CESTIIES sIn |.|r.|L'

Green (above. at left) “'ve

DEEN SInZIng since | was three

vesirs old. and I'm 71 now
And yvou know | ain't about
tostop!” Appearing as the
Philadelphia Goepel Singers
Sigter Green and Sister

Mary McNair are among
hundreds of groups that have

earned Philadelphia the ritle

Crospel Capital of the World
Crathering around a feast
of rodst turkey with all the
trrmmings—inciuding comn
pudding, an old family

recipe—the children and

grandchildren of Barbarm and

sinclair Whiteman enjoy a bit

Of good-natured bantering at

their Sunday dinner bl






‘The long line of worshipers moved solemnly toward
the baptismal. They went into the water humble,
but they came out shouting praises to God for

R (P R — L o iy .
taking their sins away



“T first noticed Denise in church, when her hat fell Style—whether captured in an

egant hat, an-eloquent phrase, a

off as she was moved by the spirit and started ity Rk, o AT
. : # i : -.-Il usticatedd § Ep roE ST |
‘shouting These bridesmaids in their ruffled move—l|es it the very heart of
.'-l.[l_- n AIMECICAT wlfure

‘A hat shouts out & person's

gowns made me think of orchids.”

mner sell, thelr personality, their

-
|
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who tries out he

OWTIEY
gister-in-law,
Carla Horwon, as her daughters,
Lahtesha, at left. and Natava
look on

BTt
[uel w hile awalting the hansom

esmiatds cluster like a bou-

nb that will convey the bride
and groom w their nuptial nte
L Saturdays the historic area of
Philadeiphia often becomes

fammed with all manner of vehi-

clesas bridal parties assemble o

tableau [FOTLETRITS
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“Mrs. Mahan will only give her quilts to someone she loves and
respects, She never sells them. For her it's not about money.

She aimlﬂh loves what she does. ™

Putting the linmhing touches of Praver, the Ten Commandments

g masterpiece, Lorraine Mahan leatitodes, and the 2

pathers onto her lap o qualt of Paalm. Declining to sell e
76 panels; one for every vers wirk, she has presemed guiles as
f the 118th Psalm— the Bible's mites 1o President Jimmy Carter

. : T 4 )
neest She has also prodoced ind Fhiladeiphia Mayor vy Wil

1 1 | L
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QIS TEDTCSENLITEE e LOTLL S SO L& AS WeELl 88 LD NOTI
1 1



“The pride Milton feels when carving his walking stichs comes
through when you see how he handles them. He works each one
meticulously, wraps it carefully, and puts it away, He maintains
a private collection as a ]'t‘g{{if_}-‘ for his j'Etrm'I_‘g,.”

'l see something in the wood Maost ol these pieces began as
belore 1 ever start carving. The scrap wood scavenged from trash
wood tells you what's in there piles, construction sites, and city
That's right, it telis you!" says parks. Yet generations of black
master craftsman Milton Oliver Fhilsdelphians have carried the
Jews, who has been carving ele- linished sticks with pride

gant walking sticks in his South
Fhiladelphia basement for more
tham 20 years
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[ his single mother makes a conscious effort to
expose her children to African traditions. When
they are older, her sons will choose to keep

or shed their dreadlocks in a .".ih'-IIIJ-!"'L'u"-}."nE_'._:r' .
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jl |r|!|'|'|"1'|' il' Wils L'Illi'."-lllﬂ [}
finding this barbecue
stand when | caught
tts aroma from a few
blocks away. With
ten grills, Florida
Bov's is at the top of
“I“, .r-'ll:'f'fhr“{'l[l' IITllf."-['IH_"_'-i.‘-i

in Philadelphia

Folks here in Philly may be lving (On the other side of owmn
Up ivorth, ™ says B customer at white-frocked members of thi
streetside barbecue stand, “bud Evangel Temple Church af Deliv
they re sull eating like they're crance have used the proceeds
IOWTL 0L Among the olgest ITOIT 51X VEArs of suppers

il the larpest stands, Florids tHering fried chicken, pig's feet
Boy's Barbed [ITES L] oxtalls and rite |
e COOk I 1€, servin (iata lad, steamed cabbagi
ieady wakk : et and sweet-potto puddi
WwWeE i rI DT _- i R FOIT |:E|'||"' ot I'-"I'--r"

15 of such star dot the city hurch int SEIC] s
Hlline Adrican Amer [ui il samrrar

noods with the sweet smell
1l Barbecu k
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men, 1 was reminded o] the Ajrican concept o] T
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A House
Much
Divided

Long betore becoming one country
the land known as Yugoslavia

was infamous for tribal vendettas.
MNow, as it strugeles to cast off its
one-party straitjacket, this countr
with its mynad ethnic groups
must also struggle to resolve
ancient antagonisms —especially in
Kosovo Province, where Serbs,

like Milijana Vukmirovié and hei
neighbor, are locked in acrimony

with an ethnic Albanian majority.

By KENNETH C. DANFORTH

BATTONAL SECEIRAFHIC STAFF

Photographs by STEVE McCURRY
WA TN

HI

Y UG O S
















S

Sl
ol
L

i










HE JACKDAWS came at
korge time in  Pristing,
capital of Kosovo Prov-
ince in Yugoslavia. Caw-
ing and squawking over
the main strest, they
whirled down in a black

mass, then fapped out toward the reddening
sky only to swoop back again. It took them an
hour to settle on the bare branches of the trees,
and their social adjustments as night descend-
ed kept the racket going almost until curfew.

The korzo is the traditional evening stroll
that people—laughing, chatting, firting—
make in every town in this Balkan country.
Butin Pristina it had asomber air. Joy had for-
saken the town; no bands played; the cry of the
jackdaws was the only sound 1 heard.

Families ambled under the gnt-hltered
glare of streetiamps, and if they talked, it was
in a-murmur, fearful they would be overheard.
For in a street closed to all vehicles except
police cars and armored vans with machine-
gun turrels, they walked under the sullen scri-
tiny of steel-helmeted militia with bulletproof
aprons and submachine guns. These citizens
of Kosovo, a self-governing province of the
Republic of Serbia, could be bludgeoned: and
jailed just for saving *Republic of Kosovo.”

Serbia had wiped out their autonomy with
tanks, troops, tear gas, and terror. Though not
many Serbs live in Kosovo, they consider it the
sacred heart of medieval Serbia. They cannot
stand the thought of losing it to & non-Slavic,
non-Orthodox populace whom they call
“averbreeding defilers.”

Ethnic Albanians, mainly Muslim and
Europe's fastest growing population, form 90
percent of Kosovo's inhabitants, They claim
descent from the Tlyrians, whose homeland
this was for centuries before Serbs and other
Slave swept out of the north. Finding *auton-
omous province” an empty phrase, Kosovo
Albanians clamor for their own republic in the
Yugoslav federation, coequal with Serbia

From this confrontation comes violence.
Rioting Albanians have stoned and beaten
outnumbered Serbs. The state, reacting with
brute force, has shot Kosove Albanians, kill-
ing more than 35 since the first of the year.

“Some were just kids, only making the V {or
victory sign or chanting Lavdil, which means
‘wlory,” or Demokraci!”™ T was told in a back-
street calé.

“Police go into people's houses and shoot

100

them, branding them secessionists and terror-
ists" was another charge.

Curfew came at nine o'clock, but Thad been
advised to be indoors before eight. After that,
one is viewed with increasing suspicion. 1 lin-
pered until 15 minutes before curfew, by then
sharing the street only with scowling militia
and the man who seemed to come and go from
the hotel whenever [ did. Evervone else had
hurried home, and the jackdaws slept at iast.

To understand the emotions Kosove stirs in
the Serbs, you have to go back to 1389, to the
Battle of Kosovo Polje—the Field of Black-
birds —one of the largest battles ever foughtin
medievid Europe. I drove out from Priftina.
Thick smoke from a coal-fired power plant
blew across the frozen fields, pitch-black earth
dusted with snow. Here a Christian alliance
tried to block the northward sdvance of the
invading Ottoman Turks.

L.osses on both sides were appalling; legend
says that hirds tore at the corpses for weeks.
The battle spelied the end of the once powerful
Serbian empire, though more fierce battles lny
aheard and the Turks did not occupy the land
for 70 more vears,

The leaders of both armies were killed.
Strikingly different monuments to each stand
near the hamlet of Gazimestan. A centunes-
old mulberry shelters the mausoleum built
where Sultan Murad | died m his tent.

No one knows where Serbian Prince Lazar
fell, but a stone tower honors him and the other
“heroes of Kosovo." In the summer of 1989 on
the 600th anniversary of the battle a million
Serbs came to this hilltop. They were there to
wrest victory from an old defeat, saving in
effect that a charter of perpetusal suzermnty
was written in the blood Serbs had spilled
there. And they came to celebrate tough new
measures under which Serbia was dismantling
whatever remained of Kosovo's autonomy.

Kosovo's Albanians staved away.

Maw, months later, | was alone at the mon-
ument. A bitter wind swirled snow around the
base and stung my eves. Bevond the cleared
ared, stuck on a ring of bare shrubs, hung plas-
tic trash left behind by the celebmtors.

Under the spires of Zagreb's great cathedral a
sprawling produce market prepires for the
marning rush. Though Yugoslavia has large
soctally owned farms, private farmers make up
a quarter of the working population and
arecunt for 75 percent of food production.

National Geographic, August 1920
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civided into s1x republics—six bows drawn
tight. The bowstrings sing of hatred, group
against group. Civil war s discussed daiy
every republic —in Serbis, Croatia, Slovenia,
Bosmia and Hercegovina, Macedonia, and
Montenegro. Slovenia and Croatia, the most
proasporous republics, threaten to sécede but
fear an army takeover if they try

Geographically, Yuposlavin encompasses
the diversity of all Evrope. On the plains of
vojvodina waves of yellow wheat sweep
northward from the Sava and Danube Rivers
toward the Urreal Hunganan Plain. The erys
talline Adriatic washes a deeply indented
1, 800-mile-long coast including 725 islands

But it is the mountains that dominate the
land — 701 percent of it. The Dinaric Alps lum-
ber fiercely from north to south like a stone
stegosaurus, until in Momtenegra they lose all
semblance of order and rear up in a fearsome
immensity of peaks, To go from one side to the
olher has always been as daunting, in its way,
as & journey from the Catholic north and west,
facime Austria and Italy, to the Mushm and
rastern Urthodox south, bordered by Bul
gang,; Greece, and Albana

"We're all supposed to be Yugoslavs,”
LZdezslay Botkovid, alawver from the Croatian
port of Split said. * But scratch one of us and

voul 'l find a Serb or Croal or something else.”
And yvou don't need to seratch very much

I have traveled in Yugoshavia in all seasons,
SEen EVery part of t
I talk to people the more difficult it becomes
for me to imagine a4 Yugaslay. 1 have learned
Lo take them on their own terms, which means
ethnic family ves, countrvy mavhe. Diplomatic
codes that allow Yugosiavia to get along with
the rest of the world do not apply within
Yugosiavia

e IIIJ[I'F_'- i .-i[Ill 1|'r|' L

UGOSLAVIA, under President
Tito, embarked on perestroifa
and glasnest long before anvone
outside the US55, B, hnd beard of
Mikhail Breaking
free from Stalin's Eastern bloc in 1948, Yugo-
slavia became the most progressive commi-
15t country. Now it Is struggling

For decades the West supported Yugoslavia
a5 2 bulwark agninst Soviet expansion. Easy
crodit fueled the economy. Yuposlave had
plenty of money for holidavs. Their country
was & model for nonaligned nations in Africa,
Asia, and Latin America

yorbachiey

Yugosiawao: 4 Howse Dhivided

Flags talk in southern Yugoslavia, where
ethnic origins are freighted with politics. In
the trowubled province of Kesovo, @ wedding
party flies the national Aog of Albkania modi-
fied by the Communist star. In the Republic of
Montenegro, a house painted ike the Yugosloy
flay (below) expresses patriotic support for the
Yugoslov state, a sympathy shared by maost
Serbs and their ethnic kin, the Montenegrins,

Today Yugoslavs spend 80 percent of their
™ month—on
wenses. L heir standard

wages—which average $212 a
1.-l'-.'ll'.|-l:| |'J.T'I|.'.E I:Jl.'.IL':‘:=I.'I']|..IJI| I'x
of living has sunk to the level of the mid-1960s
Unemplovment nears 20 percent. T'he govern-
ment is saddled with a foreign debtof 16 hillion
doilars. Leaders fret over low productivity
while offices slam shut at 2 p.m. You learn to
recognize the sound, the drowsy hum of a
whole country shutting down

Students sayv they have no future.

ach ethnmic group blames Yugoslovia's
problems on another group, and they coddle

||'|I:|



GERMANY

LISLOVENIALS

Orsof the “peasant nathors™
of the He aMgarY,

. Skovenia amerged In 1918 fram
aln centuriss of Austrian rule
ax Yugoslavie's moxt
wasternizod republic
Through the cunturies [ts
citles wara cutpoats
af Garman cufture.
That the Slovenian langusge
was presaread |5 a tribute o
cantineed wse by the
noazant lation and
Reman holiz clapics

gl i e EHER | - TATE Ty

Flask point of anclent rivalries. Kosovo was stained with blood this past Junuary when
ethric Albanians rioted In Padujeve (above] and other towma Lo demand more autonomy
Framm the Serbs, wha view the province as the cradles of their culturs. Several l:i:'-"f; of
viclence left 28 dead. An impartant part of Yugoalnvia's polyglot population, Albanians
putnumoar Serks in Kosova nineg to one

[and of the South Slavs

| o S ITALY
n the Balkan Peninsula, between the Black and Adnatic Seis,
a band of tribes had arrived by A, p. 600, These bouth, or
“Yueo,” Slavs—like their Xin the Uzechs and Poles —
migrated from a homeland still occupled by other Slavs, the Russinns
and Ukrpinlans. Under foreign domination for centuries, the Serbs,
the Croats, and the Slovenes decided to join together in a kingdom
after the carnage of World War 1. Today such Pan-Slavie nationalism
i5 on the wane in Yugoslavia's six republics and two provinces, ns
eirht major and ascore of miner ethnic groups founder in a leader-
ship vacuum left by the death of President Tito in 1980, *H'“““
AREA: 255 B06k 5 Jom 198,700 & mi), POPULATION!
23,701,000, camTAL: Belgrade, pop. 1,087,900
RELIGION: Enstern Orthodox, Roman Catholie, Muslim .
LANGUALE: Serbo-Uroatian, Slovenian, Macedonian, T yri nenjian
Albanmian. LITENACY: P0% . LIFE EXPECTANCY: 1 ¥y ECONOMY! S5ea

Food processing, machinery, textiles; nonfernous metnls . chomicals
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Thin kingdom of Sarbis reached  for control of the Croats and The Chtoman Turky achieved By I529, when they inid sbege
thi bedght of its powar undar tha Siovened. The Byzantine astrategle victory in Europe ta Vienna, the Ottomans
Stefan Dufan, wslf -proclaimed Empire, sncroached on by by dafeating Lhe Serbs at controllsd mowt of woutheastarn
smporor of Serbe and Greeks tha Bulgarians to the north K.osove Figld in 1389, In 453 Eurcpe. Slavs, Albanians,
[1346~|355, while Hungary, and the Turks to the east. had  they took Constantinopi. end-  and other grougm maintained

Venice. and the Habsburgs wled  shrunk to a rammant. Ing tha Byzantine millennium strong rational leentitias



Incorparating the arcient
Roman province of Delmatis, AUSTRIA
hlﬂu}u Llﬂ: kingdom
i, af
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the Hungarian kingdom, In
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it For four crmturies.

0
%

CZECHOSLOVAKIA US5R,
Sﬂhnuhuymphmﬂ
: via's :
Ined to malntaln
national mdﬁlr‘hﬂh:l
T et Pl b primacy. TEVErS
(Province| memary of their {4th-contury
To ditute Serblan ny. emperar, Stefan Dulian,
Pragident Tito (1853 o0 1980) axtended Sarbian rule in the
promoted greater well-rule Fleren thlﬂﬂ'b-l;hfhi
for the provinces of Turkish control and
Ve . and Kosava, thn Serblan falth
gh they remalned through centuries of ococupation,
swbordinats to the 11:.- '
of Serbia. Thaugh Se [ﬂ:‘EE.'-ﬂiliE
W
n iR
3 ﬁuh-u-m-llmdufmudhu]
conatitute & large minarity, et —dirt poar but minern
HUNGARY rich—Kopsova is homs to

some 1,7 million ethnic
Pt g
Tmlﬂn#hfllthﬂmp
lushﬂ:eﬂ_gmw
population and a source I?
anmity to Serblan
natlonallsts who view Fozown
P 43 & kind of Sarbinn
Palestine.

- F-' MANIA
FLuH-_gfum mvarik Becnies. D Hvar "
ence incurred the wrath of 5 ‘lll? "-'.-‘ 1.,_!1-. o
popus by fellewing & heretical & lrL *JHEJTE'FJEW :;.
sect known as : "'-"I"""‘I"-'.]""T D
Lator they and the pﬂpl-u-n-F : R Y e =
wina provided :
tha “mﬁ of Slavic LUMONTENEGRO | ?;.
comnvrrts to | during Oinen bl Hathian
ﬂ'ttmrtmruh_:.:huﬁammr-:— .m. this ealatid
agnised as sn nationality mountainous kingdom gained
in 1869, Today the republic I 40 fama as & sanctu 5.']
pergent lalamic. Sarblan Treedem Hglﬂ.r; .].f'l:..r
the Battle of Kosovo Fleld.
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| this Balkan brew of Slavs,

Albanians, Turks. Gypsies, and — GREECE
Gresks, F-u-:udmﬂ“ o th:l.:-th- ' Serbs
majority v B Croats
language. Early In the cantury e
this ancient land of Algzandar | Albnnians
tha Great was tom
lvy Lhe bisody Balkan War. Mucalirrm
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modern Tugoslay state wan Hungariar
farmed in 1546,
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Favored by the sailing set. Croatia’s Kornati
archipelago (below) is protected as a nafionii
pitrk. Little polluted by the wastes thoat plogue
much of the Mediterranean, hundreds of
miltes of istand-studded coast make Yugoslovio
a prime destination for tourists. Rebuilt from
the rubble of a 1979 carthquake, the walled
Montenegrin city of Kotor {oppaosite) occupies
a narrow shelf of land on the Grulf of Kotor

their right to hate as if it were the primordial
[ The Yugosiay ideal —that histori-
contentious peoples,
Slavs, could band togéther peaceably after

cally including non
centuries of bloodshed — has become lost in &
blinding sandstorm of nationalbism

vter more than 40 vears In w hich Yugo
their tribal

passions, a former bank president stepped for-

lo sithordinate

- - - |
EEAVS ITEERET

witrd to tap those passions and put them Lo his

Slobodan MiloSevid,

Sérhin, has gone from obscurity Lo dictator-

DWW WSt President af
ship, purging party and press along the way,
on the strenpth of one 1s5ue— persecut
Serhbs in Kosovo
Belgrade shopwindows feature portraits ol
Milofevic
|

|_||,5:;- LI VISIOE

His jowly visage glares from dis
=l -]'.-"t"-'-

Milofevié professes to disdain his personality

ATITE 15 l||IIII'I!.'-
rult — popularity based not on improved living
health care, or education but on
wreatening to col-

I
onize Kosovo with hundreds of thousands of

)
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hammerine Alhaninns and t

4o y 1;
~eroian settlers
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In Yugoslavia, with it= powerh

tion, it i8n't the truth that's operative, it's

| (b

In Belerade,

rigidly controlled press and no on

whiad ',?I-"'l'l'-' Fhand iz the truth
with its
to tell them that Albanians are not raping Sel
bian women every week, people believe the
Moyl Fruesome accounts ‘l-.lll':-l"!||.ll'fl?l".. r.i'l'.'
~erbian-controbled militi wreaks vengeanci
in Kogovo, as if acling out a time-honored
ialkan vendetta

Kenneth Anderson s an investigataor with
the Helsmki Watch Comimit-
tee, A human-rights organzi-
tion that monitors complhiance
with the
cords. His recent report de-

1975 Helsink: ac-
-|'ri||l.'-1|||'-'i'.ll::-l’.illr'ull' |'-:. FLON
ns “'a frightening example of
the power of a one-party dictn
torship, the full weight of a
palice state controlled by one
minority  unleashed
agninst anothes

As the
unfolds,
watth uneasily; the Slovenes
and Croats
mailed fist m Kosovo may be
parting
scheme for the rest ol the coun
try. The Serbs respond angrily
historical rights i
Albanians are n majority
only because they have frightened the Serbs
away, and that Serhs just want eqguality

In this country even “eguality” 5 & loaded
The federation is based
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Sy that =erhip

the curtain  on

Lhey have

L hald

el

Eoasovo, where Lhi

'.'l.""|'|
among the republics
ist= want is " one man
enough for most countres
serbs are 40 percent of the Yugosiav popiuia-
only #

percent, -'r_;_|::1'|||1 af indhividual volers means

on equiality
What Sertian national-
one votE. " whichis Tar

But. since ethni
tion and Slovenes, for example, are
Lhat Serbaa lakes over

HEN THE grudg

ety drew back to Constan

R e
FIITRES
i 4.1

'||l"[":1' after severe losses in
the Balkan Wars of 1912-13
their 500-yvear reign 1 south-
eastern Europe left a cultural and economi
rift across what 15 now Yupasiawvig,

1eir terribors
also wanted Bosnia and Hercegovina. Hut
Austria-Hungary had annexed the province
in 1908, and kept it. When Archduke Franz
Ferdinand, the Habsburg visited s

The Serbs, nearly doubling t

heir,

Nailional CGeopraphic, August 1920
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sithjects in the provincial capital of Sarajevo in
1914, he was shot dead by a young Bosnian
nationalis Che Austrians  invaded
Serbia: World War [ was under way

As the war wac fought, plans were made for
a Slavic union, the Kingdom of Serbs, Croals,
anel Slovenes. Formed n

Montenegro (ethnic Serhbs

[G]X

B 1
15 |.J|.|."|.|i-'.'

as well

and Hercegovina (ethnic Serbs and Croats)

Unity hardly led to comity, as the new coun
riiled by Serbia's King Alexander,
whose despotismm ienated the Croats

and Slovenes, Perhiaps his only lasting decree

vy was

WS o change the country' s name in 1929 to
ol the South Slavs.” A

Croatinn separatizl assassinated him in Mar-

Yusosiavia, — Lancad

'he kingrdom started a disinte-
dicn't emd
guerrilla leader, Josip Broz, emerged from the
pshes of World War 11 as Marshal 1o, the
only man who has ever been able 1o make these
hostile peoples be civil to each ather

[he

setlle in 1934

pration  thal antll 4 Croatian

F'ito"s

sufferings  and

triumphs  of

communist Partisans provided one of the most
heroic chapters of the war and made him &n
nld get what he wanted at

Tito stlenced dissent by
700 cribics I

mrren island in the Admnaty

epic figure wh
haome and anroad
sencling at least lvimmg hell on
Lrill CHok, o

['o prevent Serbian domination of the entine

country, Tito gave greater autonomy to Yoi
voding (with its large Hungarnan population)
nnd Kosovo (with it= Albanian majority). That
is why Serbs burn Tito's picture in mass dem
pnstrations today and shout lor the removal ol

his remains (he died in 1980) from Belgrade.

LIFE in the Kosovo
one day | took ofl

gt the top of a stone

0 TALTE
countrvside,
my zhoes
SLAITCASE .,l.|1:| entered the [ 1dd [t
of a laree Muslim Albanian 1am
ily farm. 1 smelled wood Durning in an iro
stove and surveved the array of woolen cush
ionsand blankets around all four walls.

Withits 17

Lvenr-old water mill, cattle and




amd gond crops of whet, corn

and cabbage, the clan, about 25

poultry,
pe s
sbrong, s virtually self-sufficient

Che of the boyvs spread a tablecloth on Lhe
floor, then heiped two others bring in o huge
ten-inch-high wooden table to set upon it. We

st cross-legeed around it and pulled the clot

i
WEN our Enees, 1'he vounger men brought in
platters and bowls of beef chunks,
voururt with omons, salami, boiled egis, cab
bage, thick cornmeal polentn, and a pudding

|":"-'.I.' CIIEEsSE. E.'.'.":'] ol s IJ.l.li i I:I|||t'-ill:.i|1[': .'I.?II.I

el et

lork but no plate

| here were 18 men and bovs at that meal—
[ had met
rooms and on 4 tour of the farm, but they had

Lut no woman = Wotnen in other
been excluded from that chamber since time
immemaorial, | .J.-.i'..l.'l_l o -._.'.|J,_1_"_||:-L'|_'|,;J_r!_1_-|'- ;'n_ Lii
ST Wil toe men

“Tradition says a bov can join us when he's
ten, 1 was told. “ But now that's changing in

* A child of three burst through

the door and rushed over to nestle beside hs

[
L ME OOUSES

father, an engineering student plaving a two-
stringed cifteli
two small fingers toward me ina'\

" Before, we never talked politics in this
i younger men. “So far
we have not fought back. But now we Alhani-
ans are like cats pushed into a corner. We have

Heeding a whisper, he thrust

room. | said one of 1

L, T N i H
I|"'l||IIu_' 1-|-|- Loy L

“We will get democracy or get ki
another. " They accuse us of wanting to join
Albania. That is stupid. We want to stav in
Yoposlavia, Butin Serboslavia? Never!"

Many Kosovars are turning to Ibhrahim
Hugova, & 44-vear-old Albanian professor, to
lead them out of the pit. His
League claims 350,000 members, while com-
“Were

ne told me

e, sad

Ldemocrats

munist ranks have fallen to 20,000
grawing by hundreds every day,”
“MNot only Albanians. Turks and even some
serns too, |'heonly end to this foreign oconpa
tion can be il we start @ dialogue. But they say
they will dea
the Stalinis
agree with vou is nol Progressive

To the =auth, 1in Macedonia, | found more
ethmic turmaoil

only with ‘progressives.’ That is

line: Evervbody who doesn’t

This seemed out of fune with
the polvelot mélanpe — Macedonians, Albani-
Gypsies, Bulgarians
saw minghing and bartering on

In this Hwvely

razor blades and panties from Turkey zell as

ans, Turks, Greeks—1
the winding
strects of old Skopie hazaar,
fast as a smuggler can open his valise, and men
in fezres buy tea o smugele back to Turkes
In the thick of 1L all, Macedontans, who form
the Slavic matorty, and Albanians outwnrdls
et along.

¥Yet as the birthrate pushes Albanian num
bers toward a fourth of Macedonia's popula-
L, clashes are increasing

Bogomil Gjuzel, a poet and repértory direc-

lor who helped organize the League for

1 first of ten alternative move-
“The Serhs

Llemaocracy, t

ments 1o Macedonia, told me
want to colomize not only Kosovo but also
:1l-'1:ll erlonma 1I|'|!||_|*--:_"-.'|l' SY5 !|'|r' =2rhs must
reclaim land taken from them after World War

[ and given to Macedonian peasants. But

Worth the struggle, the cheese that Dinko
Steponoski and other Macedonion highlanders
make from their sheep's milk is a much sought-
dfter delicecy. With their wattle fences and
stone form buildings, the rugped farmers of
this mountainous land seem little affected by
Yugoslovia's 40 yvears of soclalist plonning.



ng the land eves
~and nobody'=s going to tnke it away
a0 Ordanaoskl, 26, deputy editor of Aflad
Borer, or Young Fighter, a liberal biweekly
Macedonian magazine, was optimastic. I
the afficial newspapers print hes, they
xpose them, " he said. "'We an
toward free elections, I we can develop & good
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Lhese people have been til

<AL LN

W T W

wie'l] e heading
need to look

around for enemies

P IN BRELGRADE people worry
me worrving about their ene
nnes, butllike the city anyway
Settied for mi destroved
many times, like the Serbs it
pride. To me n day in Belgrade is
incomplete without a walk through the dark
shade of Kalemegdan park's big chestnuts to
the ramparts of the mighty fortress overlook-
1Er '|_|'_|[ SITAIEEIC C |l|'||' UEnCE 1l r|Il' TR I-I'I|l| '|'1|
Dianube. Or 4 visit Lo the Skadarija quiarted
Carrvout stalls do a big business there. People

it on stone walls to

Keens (ts

buv snacks, then

munch. Biting meat from wooden skewers,
smartly clothed women teeter uphill, their
spike heels trembling on the cobblestones

But politics 1s never long out of mind. I once
one of the gentlies
men I've ever known, about secessionist senti-
ments I'd heard in Slovena

“"Let them secede!” he roared
won't be a minute too soon. We'
Wedon't need the
The Serbs have taken enough!™

Across the
bunldings
Myt

reclaimed marshland

tald an old Serbian friend,

Tomorrow
d rather go it
nlone Slovenes and Croats
=ava the towenng government
and apartments of Novi Beograd

like hackles from
Sidewa exist, but

Belgrade) rise

bRy e usually
l.ostin this immensity of paven

went and con
sits the Palace of the Federation, a
breathtaking sterility., The president
annually among the
z 3ix republics and two provinces)
and the prime minister have grand offices at
the head of marble staircases. Hul
nial trappings |
Power resides in the republics

crete DOXes
pile of
the position revolves
COUNLEY

CETEInL]

bBelie their relative impotence

Seven months ago Prime Minister Ante

Markowvit, & attackecd

2,600 percent inflation rate by

Yugoslavia's
making the
convertible to Western currencies and
lopping off The linar note
chrank to a hundred dinars. At 100,000 dinars

L. roat,

clinar

1OUTr FETOE.

g —l

The Croatian capital of Zagreb bursts with
life during rush hour. Centuries of rule by
Hungary and thée Habsburg empire have
lent Yugosliovio's most industrial city a cen-
tral European air. In the older and larger

federal capital of Belgrade, residents toke

their eaxe and other pleasures in leafy
Kalemepdon park.

of paper needed
had become rdicu-
losing their multimillion-

o the ddollar, the stacks
for simple transactions
lesegs: PEO] e WETe
dinar shirts.
Muarkowvic cool
reform while treafing human-nghts abuses as
an irritant, Supporters defend his program as
pragmatic: Give people security and maybe
they their cries
forcircuses, Excepl for vigorous économic im
tinbives. the
inettective. Eil

V ConCenirikies on mongiary

i ealm down: bread will
federal government 1= largely
sewhere in Belprade, leanders

Velional Geographic, August 1900
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dicturm® Rosovo 13 our own internal allai e or the most oerve-racking
| P il " I r 1 Ll . 1
in the Belerade station 1 joined Dassengers ection of Yueoslavia, dependd-
traveling ol so much with suttcises ax with ng on whether W AnR n A
i
1 1

(#aped bundles, Into which they delved 1on DEACH OF drving Lo o

boiled eges and salami. A woman 1n & blue The Adriatic Highway convolutes 643 spe
il enawen o ol Jamid ! -i|;'!|_!-: |'i:||'|.|'||- LRACLHADT mes 1ram {he Albanian boraer to

ne hand and wiped the fat from her lips with  1taly, [t allords liftie margin of error on its

hlack bread held in the othet lanes, which tvpicallv trace the edee of 4 tirec

[wer LY blearv-eved voung men were LOXK e Wil no guardrail between one’s tres and
with slivovitz, lurching, shoving one another alongdropinto thesea. But it takes one to the
nlong, braying lyrics a5 they piled aboard. As walled city of Dubrovnik, a magnificence of
the tram pulled out, one lighted a large fire glowing white stone, amd to storied ports
cracker and threw it out to explode among where the Lion of 5t. Mark carved on gate-
waving, laughing nends. A voung soldier ways recalls the impenal hevday of Vemce

ungout ol & still open door, SWinging an enot
mous lack racdho 2< the quickening train bor
il SAUthWwWArr

|| |
1 nNe FaEtd

road from Belgrade to Har on th
tunnels o its tortuoos 295-muie route. The line
15 an engineering achievement in which Lhe
Yuraslavs rast v {1l pride (' limbhine
through cormfields and plum orchards to Ko
5in, crawling along a sheer wall of Montene

ro's Morafa goree, the Lrainh descends to
Titograd, then cros=2es the marshy north enc ol
Like &>cula A & oypress-ciashed |"!..fl [0
run long the sea to Ha

'hey have built & magnificent ratlroad onls

Loy run & squalid train an it with hittle consider-
ition for the pascengers. The corridors hold as
many :'u"u!:é:_' i '|.= Mparimencs ! |"|| Il
the bife, or butfet car, 15 more of a chimyb than
valk, with people sprawled in every spac
pirarette smoke streaming rom therr moutlis

:I & '!.'_" : O the train aboul 75 meén

crowded the bife, suzziing ar bellowing
Uhose who lound room =al on the floor, It
ered with wrapp nid the remnants of

bread and cheese. | sguirmed to vithin shout

ing distance of the counter, exchanging dinar:
anil  beel Ve OLNer [EsSENPFeETrSs headds 3
retreated to a window to let in some mountain

i (] [ | { |
ir: the window wouldn't budes. But the bar

tender opened his and threw out a large box. 1 S— a1 s |
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\ fanfare for the uninhibited moarks founders = - *"'u: - 2 um -
day celebrations at Camp Koversada—one of Uy - MR S L e

the larpest nieturist resorts in the warld— ey _ o - e~ AL

located on the Istrion Peninsuila. Facilities for

nude campers or hotel guests dot the enfire - Lr s o3 A= TS
" ¥ = ok = FE = = = 7 -
Adriatic const. Elsewhere, even traditional 3 " e _-_':'&'"'- = -
enches can be topless A L L e T -
="y = ._r.l -_ ..I & r Y
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self-governing until the 19th century. From the city ramparts, Franciscan nuns

enjoy a view of the lowingly prese




Celebrating All Saints’ Doy, the devout light
candles in Zagrebh’s Mirogof Cemetery. Croats,
along with Slovenes, compose the bull of
Yugoslovia's Roman Catholics. Catholicism is
now erjoving o resurgence throughout Yogo-
sloavia, which over the vears has provided o
more secure climate for religion than most

Eastern Exropean stales.

el Brusie U adition,” he said
'|.='I_II r-“'“r

purs it for vou

*There's an
“Nobody pours wing in your glass
'1'.':'|.il voul winit, U sameone i
vou might not want that much, Zivili!"

Fhen evervbody started talking about wvil

| EFEA TERESLS. W Qonrs, '_|'-: i-;_-.':"-'l-. I-'|| .'I|'|'!|
for evervone to have a boal and v€s€, OF Con-

T ORI T ITienits

Love for the old ways poured out —a power f]

LTI TS L |--.|_||i o :-.--III

mifving factor m & so Y thidt, with 1ts stale
imposed affhictions, could have sunk into ster
lle, modermistic despar

[he =lanting sun plaved on their faces and

the earden wall with a mellow saffron light

and a breeze moving down the hill stirred the
and rustied dry 1V
[Jarkness fell
They talked s0 much |:"II':'-' lost interest
L no ond

| satled farther out in the
sland that had entéred history o
colony with its own Adrnatic outposts. From
np-shaped harbor 1 52t out 1n a

MseEs i |||

i ’
ECTHIIOITS

against the stones otill they

falloed

N pouring wine wentl for candles
Adnatic 1o Vis, an

jesa. g lareek

115 el
downpour to see the cave from which Marshal
British

ned the Partisans

Tito directed the Resistance 1n 1944

anid American forces

on Vis, -and

collaporation changed

Lhedr
{own (German

they helped wi
Aied victory in southern Europe and interna

Aitackine and Ly1ng

divisions on the mainland

tinnal recopnition of Tito's leadership
Munching huge figs I'd plucked at roadside,

| climbed & raun-somked path

through rosemary and sage to the fortilied

ENITANCE

mountin
tn Tito's cave. In his “hedroom
waler dripped (rom many s
siires in the limestone ceiling
el Lhe floor wis all puddles

When itowantied fighters
he didn 't ask where they came
from, Hissvstem of ethnic bal
ances was explained by a man
In Budwva: “If
liddn't work,

FONSeTISE
there wag Tio
Now we are left only with con-
spnsns, and it doesn’'t work.”

The 1slands are

Republic of Croatia, which s

part of the

sodrvided by mountain ranges
that it
chiefly on the strengeth
I'he
portion is sun-toasted villages
WLIE
.lII.I;- 5 lies

central

MATETITTE

IMAINLAINRS 115
R ||||.-I"hil.l!l

Lver e

ane ensy
LIinar continental

Croatia, with 1ts Drisk European
Ed o I‘ ir lone |I'.'I'Ill"|' 1'l..r‘.lll-:' F!J:'_':. L
the Habzsbhurg empire the

the diffeérences are still obhvious

s interior. and

& YUEo-

AGRER, capital of Croatia,
SIAVIA § ACOMOIMN
eader. With

| r 194 TERH
VATDC LI |- 711

|||I'|
Its Ereen
and 18th

And imposing ol

virds rattling with strectéars, 11 smacks of
vestervenr 2 Vienna

Last winter when Croatia announced iis
frst free elections in 50 vears, some 30 parties
Lo L fray. Assiur

tory might have predicted,

lentsof Balkan his
the most formida

bile QR PFOSILION (WITIHEE 8 SWEEPINE VICIOry 1

this spring s voting) was led by & man who had

hean imprisoned for Croatian nationalisn
J'!'-..Zlill hi

nnd former Partisan genera

CEEIT |'|f A == !':-.

Tudiman, 68. historan. author,

CFARN QIS cAamDaien

woidden builching besioe

Tagrebh's ratlroed tracks. 1 had to ask in sey

eral of the 15 small rooms hefore | found him
"My earher books led o a charge of esph

nacre tn 197, hie S5l ["hie juddes wanted to



put me in prison for 20 vears, but Tito reduced
it to two. He knew | was working against Ser-
an hegemony. Tito forbade all talk of " Great
derbia,’ but now it has become flagrant again
We have to do something nbout it or get out of
Yugosiavia. We aren’t vet asking for mdepen-
dence. We
with logser Les can wi
Yugosiavia'

In the mountainous heart
of Yugoslavia

schoolchildren weére wa Ling
:choolchild [l

. ik =4 LR T g . I
winit to try confederation: only

continue o hve 1

hundreds . of

long distances along the high-
way while their elders herded
sheep and cattle
ies creaked slong m heavy

wooden wagons, their horses

=pvera] fam-

plodding s if each lift of a hoof
The rourd
limhed through thick forests
rishing
Amb turn
INE 0N A 5P Ol LS advertised

|!!I!_’_|'|' I O JAst

and alonge rIvVers

I'.'-.'l:.". FEW MICcs a

a gesbiontcn, or roadhoose
When [ first |
in Yuposlavia, 1
numaber ol

giran Lo tray

:"l
WAS amared
7y the unfimished
houses. Then 1 came to accep!
with

ITUNANeLs, ¢ 'l.'-Ii-_"-.

them along IMISLICS,
and campaniles as part of
the architectural landscape, Some are four sto
. 85 if thedr

veral Fenerabions and tourisis

ries high FWnErs hope someday to

'Il"l:'i'l' [i5

Construction may go on for years, and mam
builders, despairing of ever completing them
put up a dodr knd a few windows and move
It anly one por

This is called divlya pradnia (wild bailding)
ully these homes

get permits can
more than materials, prople go ahead
' and utilities

From time to time the police blow up a few of

HBuilt without permits, offi

o not exist. Smoee the Rralitl |

Uit
L

undeterred by the lack of strisels

the places. Work soon resumies

RITMAN  CATHOLICS

that has

ALY &
it least,
little

seaward from Sarajevo, up in

LYY AL

1AVE A el

r politics

o with race

Lthe scraggy hills not far from

Laown of Mostar., lies the nhe

thie: histari
nomenon called .-I'llTi":li.I:.'I.lr_il_'

A decade ago vou'd have been lucky if any
cone 2
gel there

 miles away could have told vou how to

No hotel hed wias to be found in the

A Howse Divnded

Fuposiatria

The dork themes expressed in his “Sarajevo
Chronicles™ amd other paintings by Mersad
Berber reflect o deep stroin of pessimism thot
ilso colars much Yugosiav literature. Seen in
his Sargieve studio, the acclaimed artist
driws heavily on local Islamic lore for his
work. He (s one of some four million Yugosioes
who proctice Islam, about half of whom lbve in

his nutive republic, Bosnia and Hercegovina

entire village. Nobody would have sold vou
A meal, although they might have given vou
one, ligurnng you must be lost if vou were in
Viedjugorie

L hen, on June 24, 1981, six teenagers ciime
cawn from the hill where they had been tend-
texcitedly thev told of seeing the

:";:Il' =S HOITH _':;I.-_i:i '|_||_ Ll IJI_I &Tr en

Ing Foals
Virgin Mar
seCriets and other messages
Word spread rapidh
up, Local people found corners for extra beds
Thi
visionaries examined by & psychiatrist. The
Vatican remained

still the legend grew

=il 'r|_|'r;. I'_I'-I_IE.[_'lj

l.".1'1'i:.'-|1.’1-'lll IO R LN} h.n‘: the

sHeptical
|II|] i d

"..':'.' -:I|l1 -|.!' .'..:I|fl'l| |||' L

captinued Lo
\ppear every day.
AW 50 little ol
|I|.1'|'1|'-|'|:-
s many taxis lme upas
il the Belgrade airport

of Apparition Hill berins

hie first 30 vards

on ecarth, and wept because she
Ir ."I"..I.Il_l'.ll.||'|.l:_ .Illl_' . I.ll Ir.'llil.ll'r .-I'II
ROTIE, W hete ten times ;
vou can find

hetradl to the Lo
beside the Podbirdo Pizzeria
are lined with shops selling crucifixes, plasti

mages, and holy portraits on polvester

The sun was low, =0 | hurried up the steeg

i
trail, past small white that mibbled

LS



Lised by champions, Elan
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ment atr o I':.I-.'r:'."_l. MEar

Slovernia s Austrtan border
At [slera Telekom near
Ljublfana, woriers ns pect
circitt boarids for the com-

pamy s highly competitive
Communicalilons -_l,'.'-ur-. TN
Nearly rwo-thirds of
Yugoslavia's industry and
mpst of s exports o e
Vst are I'lr'|:-|.|i.'Ll.'Lf it & i
peTi Ll arnd Oroaatod. Whase
stondards of living are
highest, [Mapartbies in 10
come between the republics
have become a muajor caise

of pofitical contention




Fhowgh struggling to reform, o great many

socially owned industries, like Serbia’s huge

MEKS steehvorks (left), remain money losers,
Launched with an advertising blitz in the U, §.
mariet in 1985, the diminutive Yupo has been
an export foilure, But it is popular at home,

where some 250,000 a yvear ridl off the assem-

L

bly line at Kraguievac, Serbio, under the g It o

of Yugoslavia's “great unifier,” President Tito,

I
o




Freedom was in the air
this spring, when million-
(11 * P hilosaphar [van

Kramberger stumped the
countryside on a platform
of Slovenian independence
and social welfore. Thowgh
fui lo=t iz Bid for the
repubiic s prestdoncy Lo
comumiurmst réformeer Milan
Rucan, opposition candi-
dates swept the elections in
hoth Slovenia and Croatio,
Atded by other European
Grreens, fledgling emdron-
menbal partics in Yugosio-
via profest the country s
only operating nuclear
power plont at Krago.
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at the thornbushes. Two bovs sat amid the
maruis, selling white candles.

Crosses studded the hilltop. The largest rose
from a pite of stones on which about 50 candles
burned. Black from smoke, and with wax
smoldering, the stones looked aflame

Few stones small enough to carry remain at
the site. People were scooping sand inio enve-
A group of Germans stood hefore the
lRrpest cross singing softly, "“"Marin." As the
aun melted behind the mountains and the far-
away church towers glowed, 10,000 peaple

lopes

were kneehing in worship
[ drove northward into the -‘-'|.|_[||'|'!'f
Lhe westernized

weights of

Slovenia, TSl regFion. 1n

Yuposlavip. The Slovenes recently dropped
Become
And the

| roim
simply the Republic of

"Socalist” name, Lo

=fOveEnia

N

— |
el S -Pm-rmwmﬂt”gﬂf T
W“ﬂ TNRE T SEVANTA! g‘
-I;__-r'r_ |'-|"|:_:| HTU M EEFH Lm'_q E‘AL ! | ; .
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lecided they couldn't
tolerate the federal party and pulled out

:"'I'.l"-'r'tllul“ COMiImmsts

EFRESHINGLY. the most POpULAY
plaza in Ljubliana was named
for a poet, a sometimes bawdy
one, A statue of France Pre-
feren besms down on Preferen

square, hard by three interlocked bridges that

span the willow-shaded Ljubljanica River.
rustic stalls and brnght cafés radiate in all
directions

Amid Ljubljana's air of solid sccomplizh
ment lew enjoy pliving nch uncle to poor reda:

Rudi avear, 31, with the

bives in the south

sSlovenian Chamber of the Economy, lold me
why he scorns the national economic svatem:
"With onlv 8 peroent of t
ma makes 20 percent of Yugosiavie's gross
national product and a third of 1ts exporis to
the West. But we have been forced to turn over
L the federation most of the hard currency we
with no control over how it 15 used. We
provide 27 percent of the federal budpet — just
Hloating money down the Sava.” '

=lovenia's bad relations with Serbia came to
Riled because Slovenes
diin t seem o undersiand their achons o

Tk ||I-|||J-:1':i||r|. = l{1ve-

CarTl

a head last winter

E'u:n-'u;-'.-:, the Serhs and their brothers in Mon-
tenegro organiaed caravans of thousands to go
to Ljubljana and
The

eftles and a coup d'étai, sel up roadblocks

"educate” the Slovenes

Slovenian leadership, f[earing street

-

serhs then backed down, calling the blockade
violent, uncivilized, and “aggression against
human rights
Yugoslay repablics were behaving like foreign
belligerents

L merbian boveolt apainst Slovenian com-
panties-and products followed with more than

SO0 orders gnd contracts canceled. The boy

basic and {reedoms." Twno

COLL, |'Ii-II'I:II’I;.'_ Mmiany Companics, proy &0l Con

VEMENT 1or others: =»erbian firms renezed on

5 mulhon cdollars owed o Slovenian mano

anceling 48

facturers; Slovenee retaliated b
million in unpaid debis 1o Serbs

One of the most successful companies in
slovenia 1s Adria Airwayvs, which has broken
the old communist mold and challenged JAT
the national arrhine. "'We have made a profit
for 20 years by being better than the competi-
tion,  sawrd lanez Kocijandid, the president of
Adna, Techmcally his
owned," but i gpernles on a free Enterprise
dlandard of service

urline 1= “socially



kociian®ic is. remarkably, notonlv a busi

nessman bul also a i||-_r|'.-'.-.||'r.'.||:§. Communist

Party official, As Slovenia approached its
over—Yugosla

electione since

most important election day

firat free multipart

Ly
¥ ik .2

World War I1 — EKocijanéif explained why his
which today appears enthusiastically

party,

noncommunist, decided to keep its old name,

League of Communists of Slovema,” while
"Partv {or ratic Re-

L new slogan, “Hurope Now!"

.1||-:ri1"._._' y mollifier

aewal. ' and

“Wiedidn twanl to gvoicl our .'l'-'E'-|r|'~:||.|.'I '

tor the past, ™ he sajd. ™ We Know communism
hasa bad image today, especially after China's
[ananmen Romanin's
Fimisoara jere in Yugoslavia,

and that it & identified with Stalinlsm, We

ITIRSSACTE,

Sfuare

AT THCICTETLES

don't want people to
They didn't cheat
Vaters in April elected a democratic parlia

=2y we cheated o win.

and they didn’t win
ment, while awarding the [argely ceremionial
office of president to 8 maverick communist,
Milan Kudan

“Yugoslavia today 15 undemocratic and on
" sand Rufan, on
d  Yugoslavia's most  libersal pelitdcians

S T IR
O st e an

LHe birink ol ©ivil Wik

and a4 man who courngecash

atmosphere of freedom In Slovenin
out of line with developments in Europe. We
need to join the European Communily, but
that's impossible as long as the >ertian policy
in Kosova pers
that will mark Yugoslavia's readiness (o be a
moscern

W Ar
: Kosovo i4 the touchstone
anroeressive, democratic state. Only

1'|.| LE1O0N g |I [+ 2EFT .r.'-'ll' i USE TUEL




uld Slows

lIH‘HJ"EIT'Ilh el W

if we cannot A
nia consider secession

It struck me that
m Yugosiavia had spent timeée in prison for air-
ing their opinions. One circulated

many of the people 1 met
i lll'lll'uuT!
1sking amnesty for political prisoners and
joined their ranks. Another wrote

about the long-gone monarchy

Lhereli
in such o way
[ thieeds

that present leaders saw a reflection

own shortcomings

Joze Pufnik, chairman of the Democratis
Lipposition of Slovema (DEMOS), was jailed
SeVEeEN years {or '|*.':'i|II'.|.' psyvchologicnl litera
ture with a political twist., Returning from 23
in West

|'|I"'-"-"._'-"-"!'H:ll':'l'l. pofiteal PROCESS 1h “.‘|I|'1'1'I'II y, e

Vedrs of teaching Crermany 10 test the

!ll.r[.'.-.': I|||J-.I'I|:!!

soon emerged as leader of a six-

Fugoslavia: A4 House Divided

Serbian Orthodox clergy, like these monks
living along Serbia’s Crna River, have proved
i resilient lot. During World War IT and its
wftermath some 70 were killed, and nearly a
guarter of their 4 400 churches ond monaster-
ies were destroyed. With Hitle outside help the
church has made o stubborn comebach.

“Peaple don't v..-n to hear anything more
about communism,” be said. "It doesn't
work. It isn't compatible with freedom. But
this wear, after years of sfealing from the
peaple, the communists suddenly embraced
iree elections: ™

Putnik explained the empty shelves in his
two-room party headguarters in & run-down
“We just moved here
from such a humble base,

aApartmeént huilding
from a cellar.” Yet,
his DEMOS mounted a successful challi nee Lo
the tax -=I'-r:-1'-lll‘tL'l‘| establishment,

“We are for confederation,
1ty for Yuposlavia,” Pufnik told me a few
weeks before DEMOS swent most of the com-
munists out of parlioment. " People are afraid
of military intervention. If it comes, Yugozla
vin is dead! The army can oocupy our homes
but they can never make an economy. They
a life for us

the only possi-

-.:I.

CAY ever make

NME QF THE FEW ROADS AcToss the
"~-'|.-.- winds upward

through a forest of larch and
Ovel "rri;- | feet. 1
clhimbed through melting snow
with high peake all Lo Lthe tiny tavern
called Postarski Dom. [ sat outsice on a =piit-
log bench and felt the sun on my back. After
manths of trying to cram a beautiful and
country into =mall
far pensive distance
| lookid across o chasm to pocl
Around me, in sunny s
knohs of imestone held the heat, pat
had emerged. [ histened to the
breeze blowing t -high conifers. It
| wished such tranguil

plains and span

the abyss that divides these
likanble peonles

s ! furned o |I.'.':'-'|". I NOLICECE O A |'F::'-I'I'.II':
tary ahove me 8 concreie bunker with
sitts, The [talian border
peaks. The South Slavs
woarry about foreigners. Their demons dwel

As do thetr hopes D

Jualian

fiss Al 5,253

around.

bewildering notebooks, |
Was reany
rets of snow
on the cliffe DO Wt re

Iches of

Erss
hrouigh kne
was gl

lity eould flow do
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Wi Across thi
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Was Just over Lneg
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BOTANICAL GARDEN

By BOYD GIEBONS

Fhot graphs Iy

TAMES P. BLAIR

AOTH MATIOM&E, O AT i1

Called to the .f;'ﬂ.”.’ |ilI;FII|.I.". 1
the war to save tropical
rain forests, the Missouri
Botanical Garden has
groun beyond its fou

walls to become one of the

] |II|..II|IIr.||I!_-I ||.|..".I .f|| .illI

Iu"dl'll.."
institutions of iis kind.
Spearheading the garden's
efforts in Eciador, David
Neill ".'Ir_'ll'..’J collects

plant specimens from the
fops |_‘.’l..r i -.'.1_."E'.'I.'I: d Il'j'

road builders.




ELL BEFORE DAWN Peter
Raven walks out the back
door of his house in St
Louis and up a path toa
low, modern building faced
in glnss that in daylight
reflects the surrounding grounds of the oldest
inatitution of its kind in the United States,
For the past 19 vears Raven has been director
of the Missouri Botanical Garden, which he
has transformed into a landscape of excep-
tional beauty. His alarm at what is happen-
ing to tropical rain forests, however, has
causerd the garden to transcend aesthetics and
become one of the waorld's leading centers for
trapical botanical research.

At least two-thirds of all species live in Lhe
profuse rain forests of the tropics. Yet, as
Raven points out, these forests are being
rapidly cleared and burned, extinguishing
species and the genes of evolution, This also
accelerates climatic warming by loading more
carbon dioxide into the atmosphere through
burning and by removing trees, which, by
photosynthesis, absorb carbon dioxide. In
something less than geologic time, the corn
belt may become the dust bowl,

Raven leans forward in a loping gait, & tall,
somewhat jowly man of 34 in a blue pin-
striped suit. He unlocks the entrance door
and heads for his office, on occasion startling
the bejesus out of some poor graduate student
working overmighit in the herbarurm

The herbarium, below Raven's office, 1sa
repository of nearly four million specimens of
pressed, dried plants, which have been care-
fully mounted on acid-free paper, labeled,
and stored on opén shelves in movable orange
bins. Among them are collections from Cap-
tain James Cook and Charles Darwin. Each
vear the collection expands by 120,000 more
specimens shipped in from around the world.
Smelling faintly of dead grass, the herbarium
iz the botanists' encvelopedia—a palpable
record of what grows where on earth and
what i& rapidly disappearing

“"Think of it,” Raven said to me. “All
this deforestation is destroying each year an
area roughly the size of llinois. About one-
quarter of all biological diversity in the
world —more than a million species—will
likely vanish in the next quarter century.

No extinction episode of this magnitude has
occeurred during the past 65 million years.
The great majority of these species—and

126

their potential for humanity —will disappear
unknown. That's ong reason we are dedi-
cated to the collection and identification
of plants,”

One needn't have a hfelong affection
for plants to appreciate how our survival
depends on photosynthesis, and how much of
what we eat is plants, or burgers or chops
derived from grass, and that the aspirin we
take for headaches originated with willow
bark. Roughly 25 percent of all prescription
medicines in the United States are denived
from plants, including alkaloids from the rosy
periwinkle of Madagascar that have arrested
childhood leukemia and Haodegkin's disesse,
As the garden’s botanists document what is
still growing in the tropics, they are, by no
stretch of metaphor; in a profound race
agmnst the clock,

AVID NEILL and Cal Dodson are
amang ten of the garden’s 39
Ph.D. botanists spread across the
tropics, living where they collect
specimens. In the brilliant light and thin aar
of the high Andes the two men leave their
apartments in Quito, Ecuador (map, page
129). Cal, a world expert on orchids, heads
toward the Andean cloud forests. David
drives east toward the Oriente, the Ecundor-
lan portion of the Amaeon basin, He studies
trapical trees.

David, 37, lanky, russei-bearded, steers
down the east face of the Andes in a dilapi-
dated Chevy Suburban, pussing torrents of
Amazon drainage and rows perched on slopes
that would alarm a goat. Six hours later in
the humid lowlands, the darkness accented
by beeping frogs, we pull up to a small sign
reading ESTACION BIOLOGICA JATUN SACHA

Jatun Sacha —"hig forest” in Quechua—
consists of a few hundred acres of virgin raun
forest that David has helped preserve with
hiz own savings. His research shows that
more species of trees may exist in a few dozen
acres at Jatun Sacha than in all the United
States east of the (Continyed on page 130)

Nature girl Katie Raven, eight, helps her
father, Peter Raven, collect plants on weelk-
ends at the family farm outside St. Louds.
“Collecting brings out the kid in me too,” says
Raven, director of the Missouri Botamical Gar-
den, who ook up botamy at Katie's age and
published his first scientific paper ot 14,

National Geographic, August 1990
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"THE VARIETY OF PLANTS in
vindagnscaris fust phenomenal,
snys botanist JTim Miller (bedow,
it Lop), who spends half

his year in 5t Louis and the rest

in the rain forest tnking inven
Lory for Lhe Misourt Botanical
raarden, He cites the tree he's
chimbing as & good exampls

[t's & member of the genus
Svmephonia, which has one
species in Latin America and
Africa. 5o far in Madapascar
ipecies— inciud
ing this one, neclaryferm. We

we ve found 1
may find 20 mare species before
we re through.”

“1hat kind of diversily gives
our wirk great urgency,  sawv
Feter Raven. " Fopulation an
Madagascar will double by the
yviert 2020, Unless something
changes, the world will wateh as
people, in then

vive, destr k. the ve

efforts to sur-

'V environ

upparts them, The

of Madwgascar

will disappear in our hifetime
Worldwide the situation i

ot much better. Hall of earth’s

rain forests have already beern

cleared, and experts predict that

i

ment thial

remaining forests

f what's left will be gone
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Missiszipp). Here in the OUriente, where oil
drilling smce the early 18708 has hrough
roads and settlers, about a third of the ram
forest has fallen to the chain saw,

To get into parts of the Oriente he can’
reach by canoe or Suburban, David hitches
rides in oil-company helicopters. Stuffing his
cuttings into plastic bags, he moves on, even-
tually kneeling in the forest to fold each speci-
men in a pare of newspaper, réecording the
species, if he knows it, and where and when
he collected it A cluster of grape red flowers
e comics of Quito’s £ Comercio

When the stack 15 precpitously ipping,
Dhiavid puts it 1n his plant press—Uwo lattced
frames of hardwood cinched wiath nvion
straps. Back at camp he places the cuttings in
n tublike plant drver, lights the kerosene, and
dries them for 24 hours, Shipped to =t. Lous,
they will be labeled and checked by other tax-
onomists and mounted for storage.

[avid unloads has gear from the Suburban,

gOEs 100 §

hitaves a cotled rope and sections of a 42-foot
aluminum pruning pole onto his shoulder,
and hikes up a forest trail to the station. Ina
clearing stand four bunkhouses, a kitchen/
field office, A caretnker's house, and an out-
house for four {(with view]. In equatorial
Ecuador, days and nights are almaost the
same length, and the sun goes down early
We et and go to bl

The next day we walk into the rain forest
uniformly green, dim, quite passable, the amn
yhatically still. In the distance & chain saw
15 groaning. Tripping over a fallen limb, 1 {all
flat on my face, confirming that tropical soils
have all the organic cushion of macadam.
With no winters to kill insects and with
pmple heat and humidity (o encourage thiem,
organic matter decomposes 50 gquickly thal
only a thin layer of fallen leaves and twigs
covers the sml, The luxuriant forest feeds on
itself through fungi, which draw nutrients
[rom this detritus inlo the roots—a closed

Zim

rmsng

L ARl

Losing ground in their effort to grow rice, formers in Madagascar survey erosion on hills

cleared of rain forest. Farming further depletes the soil, and in turn new lond moust
he cleared. Slash-and-burm forming destroys 50 acres of rain forest an howr worldwide.

National Gepgraphic, August 1000



system of putrition thatl virtuilly bypasses the
heavily leached soils

Clear a temperate forest and it comes
back quickly
sterile soll becomes hot pavement. Centuries
Mmay [kass before there 15 rain forest again
Muany species will have vanished foreves

lo identifv a species, bota
nists  prefer to collect when
the plant is in fruit or Aower
Diavried wWarking
PHrse botanis]
head tilted back
his eves, looking straight up

J.lll_" a rain lorest and Lhe

AcElimies  Lhi
il & |r|l|_|il..L|
Binoculars Lo

Flowers and fruit 50 to 100 feed
overhead seek light
canopy of trees, Manm Lropcal
plinis are epiphytic, meaning
Lhey grow on ':'J]J[.l‘l.'r‘-.i]'!f LIEES,
often far out of reach of his

pruning pole

above i

“We'll find flowers littering
Then
wie have 1o [ind out where they came from
It can be difficult and
some botanists gre really gung ho
about climbing trees. Not me.”

the ground,” he says.

and ehmb the tree

SCELL™Y

Ants are profuse in tropical forests and
often live in trees. So do wasps
A garden botanist whose large, scarred
hands are proof that botany is no delicate
calthing, was once climbing a tre¢ in Panama
when hiz nose reached a wasp nest. He
kicked his leg spikes free of the bole, intend
lown the tree with his safety
ittt But his rope snapped, and he fell 75 feet
like a stone, crashing against & root buttress.
He was able to wiggle his toes. That day he

Lom U roat,

Ing to rappel

climbed agnin

Diavid and hiz Fouadorian colleagues are
seeking Minguartio putanensis, a tree wsed
throughout the Amazon region because i
resists rot. Medicine men use its bark to fieh
intestinad parasites, bronchial disorders, and
lubercilosis. Despite the tree's importance
[oresters know almost nothing of 1= natural
regeneration and population dynamics. They
can t do tree-ring analvsis for dating becanse
trees in the tropicil rain {orest grow vear
round anc lack rings

For hours we bushwhack through a study
section of Jatun Sacha in-search of Minguar-
tra, sliding down muddy draws, David turns
up only ten. “That's a pretey

R A
||'-. ot g

gond gverage,

MWissourt Bolanical Garden

In any temperate forest, such as a grove of
oaks and hickories in Missouri, vou find
numerous trees but only a few species. Trop
cal forests are just the reverse: Individual
populations pre small gnd scattered, but the
numbeér of different species 18 ¢normowus, A

'eru harbors as many species of

singie tree in

ants as exist in all the British
Isles. Within walking distance
of their camp, David and his
colleasnes have wdentified
1,500 plant species. He
believes thev are probably
anly half of what is hete

N THE OTHER S5IDE
of the Andes, 1n

hotiador's coastal

lowlands, Cal
Dodson checks the orchird
pots at his farm at Kio Palen-
gque. The entire |
no more than 200 species of
"':".'Iji.";:". i_'.'n' il 'il'llll' ::||'|,'|_"-'|__I- _:'.5 Il-'-.' KNty wh "["l‘

les, and Cal has collected more than 2,000 aof
them:, He brings specimens to his farm and
prows Lhem until they flower, so he can iden
Lify Lhe species

When Cal arrived bere 1o the late 1950s,

there was Torest everywhore, Since then the

o). TEERS

population of Reuador has almost tnpled,
forcing open the western lowlands to roads
and banana and palm-oil plantations

“1t took only about 20 vears for western
Fouador to evolve from primeval forest to
farmiand,” he says.
coastal lowinnd forest 15 lelt, and that is
rapidly going.”

Cal points to & tree behind a storape
ing. ' Rio Palengue mahognny — the most
in all western Ecuador, because

And here everything

It used Lo be common
Mow there are only 12 mature trees left in the

‘Unly 6 percent of the

Dyaraict

prided wood in
bugs don’'t destroy it

decompases gquickly

warld, and 1.|1|'_'- e all on thas property F

he Mizzouri Botanical Garden 1s one of

iree institutions collect ing Lrapical plants for

e National Cancer Institute in hopes of
finding new drugs for treatment. But that's
not Cal’s motive for being in the tropics. He
wants to know what's growing here and how
it survives, now it 15 that the male tachinid flv
will mistake a particular orchid flower for o
female fiv, hop on Lo mate, and inadvertently
pollinate an orchid
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[ have for many
years been
enpaged in laying
out . . . for the
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forever kept up and
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Hainiqined,

HeNRY SHAW, 182

“1 suspect that we know a good deal more
ahout the universe than we do about tropical
forest=. People ask, "Whaitl are yvou doing

down here?" We say,

cure for cancer.” They sav. *Oh. veah. that's

mmportant.” But the régl reason we' re here 1=

We ' re lookine lor the

to learn more about the tropical world ®

| HE MISS0URD BOTANICAL GARDEN

i5 o few minutes from downbown

st Louis, it= 79 acres surrounded

- by brick honses owned mainly by
descendants of the caty's German and Lrish

immigrants. Italians had settled just west ol

I1II-I_J-_|II| fARaTl r-._- i1 I::;-I.II Ilulllrr'r-_ 'I i ::I_| vr I;' At




the garden to mine the clay for this brick that
s0 dominates St. Louis architecture,

Natives are inclined to refer to it as Shaw's

Garden. Henry shaw, who founded it, came
1

ter St. Loowns in 1819, The 18-vear-old English

man saw in the nearby Irontier o market for
cutlery and hardware he could ship in from

his pative Sheffteld. Amoas=ine a fortune. hi

invested in St Louis real estate. In the 1850s,

while vizsiting the garcdens at Chatswarth

in England, Shaw was inspired to put his

anded wealth to public purposd
Planmimg a public botanical garden -

Iirst in the U. 5. —on His country estate

Missonire Botamical Garden

An oasis of green in the heart of

St Lowds, the 79 acres known locally as
Shaw’s Garden was a treeless prairie
when businessmaon Henry Shoaw bought
il for his country home. He loter added o
botanical garden, a musewm, and a plont
library—all of which he begueathed to
the public,

Today Show's gift reaches 800,000 vis-
thors @ vear, including 100,000 students
drawn by the domed Climatron (above,
at left) and other educational facilities.




was ryided by the eminent botanists Sir Wik
liam Jarkson Hooker of the Roval Botani

Gardens at Kew, England, and Asn Gray ol
Harvard. Buat it was the 3t. Lows physician

and botanist Greorge

‘ngelmann who per-
suaded Shaw to make his garden nol just a
display but a scientific institution as w il

Shaw endowed the Henry Shaw Schoal of
Botany at nearby Washington University,
:_-il_ll :l!'.'-f' !.':r|I| .:|l|i.|l eIt LD '.I:-_' EREIMIEN Lo .“.-‘.
Louis for a park, willed the garden to & trust
and the bulk of his estate to ifs maintenance
It wasn't enough. The garden for a time got
into the business of selling orchids. By the
19210e, coal smoke !.'."'I'.'I I!II.' '.i‘:'n' !l"' EITLE =i
oppressive that the gardeners couldn’t see
from one end of the greenhouses to the other
[-:l SAVE |;'|I_' DuUeeE ori el colied LIOE Lhey
removed it to the arboretum, a laree farm
purchased farther west

For vears the garden slid into neglect. By
the 190505, as glass was falling out of thy
greenhouses, a consultant recommended that
the garden give up botanical research and

Lilrn over IS hierbarium andg Nne DoEnical

B -
n g 0 T

Many paths at the garden lead fo Seiwa-
En, 14 acres of “pure, clear harmomy and
pedace”™ designed by londscape aorchitect

Koichi Kawana along classic Japanese
lines (bottom). Equally soothing, par-
haps, at the turm of the century woas the
sight of a lady calmily playving the violin
arop a giont water .




library to Washington University, steps that
woild have reduced
relic. John Lehmann, a wealthy lawyer, took

over the board of trustees, donated $10,000,
and began to open L the W allets of St. Louis
In 1960 the garden fAnally came out of the
cloldrums with completion of the Climatron
l]-|~ L T et -||||I'Ii|_|i T !'|_|E||I|_j'_-l:' |||' ._I_ _'
some 1,500 species of tropical plants unde:
piexiglass paneis suspended from a frame

[ he Climatron

7

work of aliminum tubing
wis conceiverd by lormer directar Frits Went,
a plant physiologist who had expected its
l.'fl'l:-‘lc1:. CITCLIADON SYS5Eem Lo Oreate 1O60F 'II.-
terent climatic zones. The plants themselves
defeated the engineering

“Wont ha hoped for sharper graclien!
Feter Raven told me. " But the Climatron
essEntially created two zones: warm on th
ower end and cooler at the upper end.”™ The
nlexiglass became so ||:|r|:-J that 1t reduced
the sunlight, and it was eventually replaced
with glass. After a multimillion-dollar resto

ration, the Climatron reopened in March

1990 (pages 136-7)

the rarden o a historical

MNoA WARM AFRIL DAY Kaven
walked me around the garden
Redbud trees were in flower

dogwond, cherry, tulips, pansies

and the aromatic Judd viburmum. A garden

ai

volunteer led a group of schoolchildren past
us, their noses dusted vellow and black with
pollen. "'We're pretending we're bees!’

We strolled by Shaw's Italinnate summer
villa, papsing on a bridge over the pond
Raven
open-mouthed anticipation of bread crumbs
Ah, to be a carp in April.”

ooked down at the carp assembling in

and sighed

Comng to 5t. Louls in 1971, Peter Raven
cxpanded the garden and gave it a dramatis
[ace-lift—the Enplish Woodland Garden and
the Japanese Garden, a visitors center, sculp
tures and lountains, and myrind details of
taste. His vigorous style of leadership is
admired in 5. Louis: “Raven has tumed a
sleepy little botanical garden into a world
class institution

a= tight as money is in this city, he can peel

He's gt charm, humor

thousands of dollars off people.”

When one of the garden’s lund-raisers




Rain forest under glass, the garden’s
Climatron allows visitors to browse
among 1,500 species of plonts and inter-
pretive disploves like the Fallen Log
fabovi), being postitoned by workmen.

expressed his frustration at being stonewalbed
v & donor, Raven smiled, his mouth a
straight line torned up at the corners
“There's no such thing as a permanent no

A respected scientist on the governing
boards of national scientific societies and
honored internationally, Raven published
the first of more than 300 papers when only
14 —on collecting plants in the High Sierra.
“1 knew that writing scientific papers was
important. [ began to find my identity by
doing that,” he said

Ravon was only two when his fnther took
him for the first of many visits to the Califor-
nia Academy of Sciences’ Natural History
Museum, near his home 1n 3an Franciseo., "1
had the idea of writing very early,” he told
me. "I spent a lot of time capying things
about beetles out of books, By =even or eight
I was writing about buttertlies and birds.™
He carted caterpillars around in his red
wagon and thought about how they would
become butterflies. Then he collected the
butterfhies

soon his interests widened to plants. He
would find a plant in Dower, fasten it to a
plece of notepaper with Scotch tape, and
press it between the pages of the telephone
directory, His first herbarium was his bureau
drawer. "Asa boy 1 went all over by Lirey-
hound bus, collecting plants.™

Raven's curiosity continued to widen. His

college studies and collecting took him to the
Naturnl History Museum in London, the
Rovil Botanic Gardens ai Kew, Cosia Rica,

136







Reflected gruce from an autumn shy
bathes the Missouri Botanical Crarden
during a plant symposium. “This s d
special place,” savs a garden employee.
‘Kids are always bringing us birds with
broken wings. [ think it's because people
aesociate us with caring for the earti.”

nfl New Zealand. In Colombia he got s
first taste of the tropics and of human misan
I saw a lot ol [T Tty ROL LIE SEETROTY |'Ii
smling children, Teaching at Stanford, 1

became {rends with Fau I'.Zil [N my ”l:.' c

wiis next Lo s Elirlich and Raven deve
izl the thedry of coevolufion, how antm -.E'h-

v what they choose to eat, and plants, by thi
iemicals they produce, influence the olhor's

eveldution. *I got very interested in populi

b

_|'||E In :!'||_' Y ETES I. N ||'=|| L

When Raven came to 5t, Louis; the gar-
den’s research program consisted of only
three Ph_L).'s, and its tropical ¢lffort was Ton
Croat collecting in Panama. Raven hired Al

|:.'I.'r'_ Fifi & Bmies 11 ':._||._|.||| i L.:--:I.I. i

Peter Galdblatt for Africa, and (errif

Davidze for Central America. He put two

¥ Ll
AN th Marlarases hrected by Pets

Lowry in Parls, where the Nattonal Museum
cf MNatural History has the Inregest herbarmum

he gard; |.' has botanistsin the Field

i T
'llr .l'- .'l.'.!.'."

Museum of Natural Historv in Chicago, Lon-

don’s Natural History Museum, and man

countries i south America and Africa, ©A ol
of 1pstitutions would have insisteo that they

be here,” Raven said, " Bul | have always

wanted to put people where thetr worl
; ; ; -
| was in Raven's office one day a= his staff
LIl L ] = * Outl of I HEC T -|EE|I!_I.II_

interpretat she telephoned him: ©' 1 havi
Il it | | i |'| ||||: | -I|_1.| -
|||E i1

. ging their 28,000 known piant
eees 1n | alumes. Lol Il f it

il : . aliv] hose wl
tHie wiotibel be uselul ondy to too Hile

ead Chinese, Peter Raven encouraged L







Cornerstone of research, the garden’s herbar-
ium grew out of a plant cellection Henry Shaw
armassed during his lifetime. Today it houses
nearly four million dried specimens, some of
which date from the early | 7005, By compaar-
ing new specimens with those already on

file, parden botanists can study evolutionary
links among plant: amynwhere on earth.

nroducing floras of North and Central Amer-
i, Madagascar, and varnous countries in
=outh America and Afnca
delegation of Chiness botunists and other
experts on Asian plants to work out details,
the agreement being signed m 1988 1n 2 pub

lic ceremony among the garden s iacy trees

He hrovght ina

At the ceremony Raven pointed out that 20
percent of China's plants are used in medi-
cine. He held up a chunk of shale contaiming
i G2-million-year-old fossi] of a coniferous
Iree — Metoseguoid, or dawn redwood —long
thought extinct until a forester in the 19445
IOUnNd 50Me Erowing near a mountain ".':Iii'l-_‘-_'.':
in China: Seeds arrived in 1947 at the garden
In the fillgreed shade of Metlasequoia, Rav.
en ' voice rose: “We're in an environmental
1 of Lhe
b in

crisis, In the next 258 vears one-fourt

250,000 plant species of Lhe winrld wil

danger of extinction.”
Raven stirs audiences on the consequences
of rain forest dlestroction. He reminds them

that we survive by the ability of plants, aligae,

140}

and some bacteria to photosynthestze energy
from the sun. “'We are consuming, diverting,
sercent of that production —in
large part by deforesting the tropics—and
will face enormous difficulties in the fufure,
as world population is expected to double by
the middle of the next century.”

When Raven speaks, his body swivels from
side to side. “The 1.1 billion people who
inhahited the tropics and semitropics in 1950
will grow to about five hillion people by
2020 —muore than cuadrupling m just 70
vears. One billion live m absolule poverty
Each year some 13 million people —mainly
children —starve to death in the tropics. It's
marally indefensible.”

He says that the poor are préssed into
clearing forest for firewood and food just
to stav alive, while the developed world
demands hardwoods, betf, bananas, and
other products that tropical countries; deep
i & trillion-doliar debt, provide by clearning
more [orest

“Rice, wheat, and corn supply more than
half of all human energy requiréements,” he
“However, there are mavbe tens
of thousands of additional plants that could
provide buman food if their properties were
fully explored and they were brought into cul
tivation. Many of them come to us from the
tropics. (ral contraceplivies 10T yeiars were
nroduced from Mexican yams; muscle relax-
ants come from an Amazonian vine tradition-
ally used to paison daris.”

Ravien bélleves that the U, 5. and other
countries, for charity and self-interest, shouldl
help the world's poor to farm cutover lands,
replant trees, and save what rain forest is left
He hopes this will happen on Madagascar,
which holds about 5 percent of the world’s

Or wasting 40

rontinues

SPECiEs, some 73 percent found nowhere else
“Unfortunately,”™ he says, “much aof the
isiand Is now degraded pastur

With sunport from the U. 5, Agency for
International Development, garden botanists
are helping the Madagiascar government
pstablish a4 huge national park m what 15 lef
of the rain forests in the northeast. They are
encouraging neighboring villages to develop
plans to reduce pressure on the forests

Haven wants to show that there arg posi-
tive alternatives to the ax
“Peagple won't want to do anything if all you
cay i, ‘Oh, isn't it awiul about what = hap
pening to the rain forests?” D

As he snys,

National {.1-"!=_'.--r'f.i"-'.:.‘-' CAupust 1900
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Prepare to be
impressed.
The new Caprice is
designed to ride as great
as it looks. From the
drawing board on. Il was
planned with your
comfort and security in
mind. It contains more
standard features than
many cars costing
much more.

The new Caprice has a

Vo,

k-

passenger compariment
has a rigid cage structure
and the doors are rein-
forced with side-guard
door beams.

Stopping is surer
on wel pavement with

Caprices advanced fouar-
'Il:l;lﬂl anti-lock braking
system (ABS).

It's engineered Lo help
you stay in control and
steer on slick pavement
by automatically adjust-
ing vour brake pressure
up Lo 15 times a second.




tops as beautifully as it looks.

e B

A Supplemental
Inflatable Restraint
System on the drivers
side is also standard on
every Caprice. This "air
bag™ is designed to
inflate in higher-speed
[rontal crashes and can
provide resiraini in

{j:»

addition to the lap and
shoulder safety belt.
The new 1991 Caprice
has many other features
designed (o help you feel
secure and comfortable.
And. like all designs.
vou appreciate them
mosi when vou view
them lirsthand. So we
invite you to see and
drive the new Caprice.
And come (o your own
beautiful conclusions.
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For more infarmation
regarding the 18991 Caprice,
please call 1-800-879-1981
or see your nearest dealer,

I . (he UClvrrvrolet srmbs & il
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ROM THE FPRESIBDENI

Hands-On High Technology

= ERE TRuokanG v, said Robert D Ballard., as seventh grader Jasor
Williams of Kensingion, Marviand, gently mioted the &+ -pound

remotely operated vehlpele (ROY ) —also named Joson =300 feet

balow the surface of Lake Ontane
“Twist the jovstick left,” sad Dy, Ballard, "Greal. You re really cookmg

Ay thi | '~-_1..'.|r--|| | muanipuialed the conimms, more than 4 (KN students m 14
iditorioms across the Uinited States and Cantids looked over bns shoulde r —elec-
tronicaliv. Many of them. | Know, could almost Teel the jovstick m thelr o
hands. Others, with the mischef of thetr ape
hoped for pothing less than a speciacular crash

Inson Williams, Of course, Wis NCVer in any
danger Himsell. Seated al a console i the S0
ety's Grrosvenor Auditorium, he was hundreeds of
miles from the dark waters of Lake Ontano
where the seven-foot-long KOY was demon
strating the marvels of telecommurmcalion

Lnd Jason Williams did fine. With each move-
mentl of s hand, signals from the jovstnck were
transmitted by the EDS Corporation to i satellite
2. 3(K) miles above the earth's Equator, whert
they were relaved To a baree on Lake Uhntario
il then passed along via liber-oplic cable (o
the ROV

It was a wonderful exaomple of what Bob Hal
lard calls “telepresence LIS the |.'5||.".,.-.||-|_'_-.

alectronic technology o capture the imagin-

fHons o voune minds, "Chur poal £ 00 pull you

mto science,” he told his Tar-flung audience
The futire in his grasp, “When soence transiates mseli into the Deld, i gets very exanng

fasone Willtams of Kensing For two weeks im Mav, Ballurd, who hosts the weeklv Mational Creograpiho
P ] ] . M i

ton, Maryland, prepare: EXPLORER series on TBS SuperStation, and a team of U &, Canadian, ane
for fapkor command of thi
remofely operufed velicle
Jason from mare than 200
mriled away, The wamanned

Brish sctennses including archaeoloeist Margaret Hule showed how exciting il
coitld be s they probed the well-preserved remoins of two AmeTican wWiarsiips
Hiprreilton nnd Sconurge, which sank m a squall on Sunday, August §. 1813

. [ = F. i 5 [, | 1 T . L A = LI s | Fum s L l
submersibde wax taking par It was a tour de force m real-time imagng. As the ROY novigated the lake
L i SuPvey of fee A e rician murk v waters. 1t ubiliZed three acousHo-imaeing $4sie s — stde-<can sonar, secior-
warships thai sank in Lake scnnning sonar, and g spot remger with a laser poinler—as
Oty during the Yar of
(812, Cm the video xoreens
abave him appeary the fig- : ; :

in AT ks vited aboard the barge 1o share the adveniu Eigh

urehead of the schooner [UnoT areonauts  nvited aboar rae 1 e 1 i re. Erghiih
Hamiiton, gracer Alicia R. Pavlol Columbia, Marvland, and seventh grader My L. Cauble

of Barboursville, Virgima, represonted the MNational Geographic So0ety

el s twis liigh
resolution video cameras and & 35-mm «tull camieri

vod vel, 1o my mondd; the most striking images of all were the [noes of the 34

If the students’ response wis gany guide —oearly 18K of them watched th
kayon broadcasts trom Crrosvenor Auditorniam —his vear s projecl wis an évern
MEECT SUCCERS than last vear s -when the team explored o 'ourth-century shp-
wreek in the Meditarranenn Seg. Mest vear Ballard and his eolleapues trom th
Woods Hole Oceanograpiic Institubion will visil the .'.||.|['I.I':-l' EYRTITICY

Stadents who o us will get firsthiand experiénce m the excitement ot scen-
bt exploration and discovery,” Ballard promses, Coming from the man who

lound the wrecks of R.ALS. Titarde and Bisemarok, that's @ preoy sale el

T o Ve



WILDLIFE AS CANON SEES IT

MILGTHD LANGLH RANGE
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Milgirt Langur

LET T TR,

Speches: ihne

Addult slzv Hemd pnid oy,
ienigth, B Ydem; 1ad

5% ern

Achiakt weighe 3 fakay

Habitat: Evergreen [ares
& chochd i we ] it
ki the WAhsalenm Gahats. hiclis

Surviving nuumbor:
Llpikmoum

el s

[-"r.-'-l.--.-;_:l--;.ﬁ.._ by Lsaririad
& Helmuwt Denzmy

The Nilgin langur, a leaf-eating monkey, inhabits remote foresis in
high hill regions. Despite its endangered status, the langur con-
tinues to be hunted for food, as well as for medicinal purposes. A4
greater threat is posed by deforestation from logging and agri
culture. Survival will depend on stricter protection and the desig-

nation of additional sanctuaries. To save endangered species, it is

essential to protect their habitats and understand the vital role of

e

each species within the earth's eco-
systems. Photography, both as a
scientific research tool and as a

means of communication, can help

promote a greater awareness and

understanding of the Nilgiri langur

eE0sl

e MNsiw [ liEss

Canon

and our entire wildlife heritape.




=y

EXCEPT

rur tll c

RAW

OCTOPUDS

| r{"d“v

i

NEWBERRY, SOUTH

CAROLINA, 15 a long way

J'r lrom Nacgova, lapan. But
..\ = [ !

b
H—-'-. . = .
e, L AST SUMMEr as a guest

..—..__\""'"‘l
of the Watanabe family,
LR L kTl il I B OWiIPETE

b ]



Hor alter all, the main vden beh o
AT AUmMmer in |.|!|.||| jrE e rinkm o
Eive Young peopli i rThanci
experience other culiures

i ivet the way atlei ool Fiwi

MCEANESE CUsSTONES A I.I

lapanewe meals can be an adveniur
[ anvhody, How did they go down
with Annar Tempura was mici And

terivakli'a tasiy. But as for raw fish

capecially ses urchins and ' 1
well L1 Wl L ikl I et
‘Sometimes 'd have give b g '

bics i pri i i ik

[here weri i in Y inating
Phings abaul the | ple and. th i
Fi il (W EERRERTS I T B
Lo e Dk

I r | L II' | 11 £ B |
paisidle the U5, it h cully opepe
I L I made lils 43 il i1l

IV proEran

Administiered by the Youwt F g
L'nderstunding International Exchange,
s a0 1% a6 help American kiidds beties

l|I|||I-|..l'III ||il.|ll'--' .||'||II

COTrjaan I T ITINES |apancse
B I ki "|'|. Il ' |||
Oaler cliase Itiendahip belween ¢l
L il il rres

SHceE 1%490, more han P04 7]

b | |.--:|r-.|| I BEECGEENTE NAVE FTdECT LN

rthe mimd more tha getiing a DLile LEsr

1] | I|:I W I|I|_l! :||'|_-| e ol i3 '!I...l.:l.

TOYOTA

Y EX N I NA i I | ] LA




HICA

NATIONAL GEOGRAPHIC MAGAZINE

Jane Goodall at Gombe: Hending the il s the peitrucian & | | Helping Youngsters
a 30th Anniversary tory as the destruction of forests ov- | UNAerstand Geography

b [ i il T A
1 v wiars alter &he - firs a1 f 1T 5 fi iTi i = -l L Rimna w o i
L sam Lame | A H 1 gt kil | Fi
[ frefid o it ! | 1 ] KAl | rea I
| | i )= il Tl I oo I i I ! 8
LSS il | % £ iy &1 i I ] | i i
i 11 i Fie { i l 1 i i stablivh L i1 1 [ L i
AR | i ik | m [ 15 | i
| il I | gkl Y| i1l l i ) | b
i i il I " EIRT il | i il £
5| 121 i Ll | | | [ i I i 1 i i i -
i i i1l il il 1 i L Eid i il i | o T'il i | ] i1
I I i nlopddeE & ]| LIS | 1i L 5 i | & il
mired by Lo "l LY | 115 i i ¥l | HTH TS SN | g [y a8
il Char I i | I | 1c1l | ] It ! | g
i Lh Errnnem Len i4 11 I } |
iy AT | n f i B E | AL l
i | |l| | 1| | ! r LiE iL3E| i
i i T i e LRI ] e 14l kT | |
I i the desi i I 11 rchier Who [arsd HITSEIT Tiil ming
i 5 i aral ih I b il vii il i i o] I & b5, I 1. ik
LI i i1 111l Il i | e =i | | L | | 1
W 1T riedd shrmossd Teeerm s [t i 1] i LR L I !
| matronal  Oeng 1 | e surp i 1 1 A ! i
l FlES e okl l ol il l I il Lk I I
| t with | il rphan, or | | ) purchun I
i P i ; L | Lredigt oy s I j
| - | vihinii I i | i ]




L A

INTRODUCE A FRIEND
To THE WONDERS
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OF NATIONAL GEOGRAPHIC!

Treat a friend to countless fascinations every month with a gift
membership in the National Geographic Society. You can be
sure your friend will thank you for sharing the wonder of
Namonarl GeoGgrarric, Mail vour check with this form today

to start vour gift membership.

National Geographic Society
Washington, D.C. M8 11 .S A
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Pipeline Is Corroded,
Alaska Oil Stll Flows

amler-
[Tt

A

arrosidm  hos damognid

|_I-.|I|II:J sectings . of fhe
Alikeka  prpelme
»avember 197600 and  will  megaekee
eRlTIRIVE Fepalrs Over the et three 1o
Hut the daly Cow of L&
et e Baarrsls ol "=-.I:II|"'|I-||"- LML Eraim
f'||n:h--r By T
i desmiestie prluction—will mot be
senously  interrupied
2T :."I'!'I'.'.I'.-""'.".|" e sy
[he rust' s behieved o stem Trom
e tailure of a biver o POy o Fsiznid
prulr-:,'||'. with the sigel Pupel r [ &
IS Pe-Pro0] Ui WTappeo aroind
i, The damage whs detected and then
meanitfed by ulirmomc tesling equp

menl fabode]. Sore theiel MME) aniom

UNE YEAIS
Vildes —One-quartor

milu=lty  and

nhies — hroas where 1the half-ipch 1 Rick-
aces Gl the pipe had been reduced by
at  least it
b 1989 workers dug up S5 sections
12 peaded repur, in the form o sand-
hlaating the pipe. weliing on & e
(e sheed s, | ] I_"”'i-' anevw ang
'r||:l--l.-'.l CPaTN Y CnnrinE
pirt with waterprodd tape

e miost signd Mot domase wiks des

SN0l L B M =TT -.||,I|ll||llI:.|'.!:'|

OEECi | = Wed (i

1M rewTan-

ground pepee n the Atgun River region
of The Brooks Range. about 6l males
saruth ool Prodhese Bay. The section will
be completely replaced m 1Y, The
pipeiing must be shat down for about
twes chinys wolile few
e 1 spliced into the main ling

wifeeTe l e-coalitd

A Lthe corroslon has oceurredd on the
Mpes exterior, aEng iy oM uneer
el podtres. Aol Balla] e REE
ke prpeling m carticd on snlis above
[he elght-mllion-<dollar line
began operatng m (V77 Hepair cosis
e estimated ol betwesn 600 million

erCrd it

i more than g teibon doblars

A Monarch Butterfly
Population Explosion

1Ok AUEUS EVely YeEar. monarah
batierllics in castem NOrt Amer-
jca begin 1o pack up and head south
for the winter, Eventually they arrive
i Menoo i1 swach nombors that thes
furn the rees nnd hibsedes oranue. Bl
the muomatchs thal boefpn maken@ Uh
rip thes menih will kove quite w chal-
feniee ol 1hey are to lop lnst vear™ migre-
tiom. It was one of the biggoss
Fred Urgqubart, o Cankcian scicntist
W 0 Hae Bedth Studving ks icies s jale
1937 and who described the decovery
il their witier haven o e
LT MaTiosaL €31
the population boom was catsed by
|9E9°s imusiatly warm carly summeT
wiather, Lmterpillars turm o nio buyitel
ies quicker in warm weather, and the
eatrd genciulbsen o
RO, explnns Lirguliar
rusearch was supporiod For many' vears
by the Natwmal Geographic Socety.
1t 1% tmpossible (o estimate nEnbers
ance there are so mamy, But Ungubart
sitvs Lhat when the butterflics artived
Mesican wites
b thitr windel Bome
i FTIRE EEEia
WEIT Mmore

ALY

ORsPREe, <ave Thad

feaull Wik En
swihise

el wvesr ul fihe .
ey KB Lo
groimds
thita osual, wnd

Ly pesesd i
thors

IMahAarons Der e

It’s a *Lousy™ Job, but
Science Has to Do It

chath and fases areol the aonily
mevitambites, S50 are head lice.
lemeph Zian, an Ismaeli anthno
poliegisl,  SawW. @ { LS
Febriar
PRETET: e AE fhwe
Cirecoland Eskimo  mummlied SO0
vears apo, He and Koata Y, Mun:
cucogli, o modical entonologgist, bexsan
CEEMILAImS Murmean har fnom dichaco
logncal sites in bsrael for sagns of lic

wore peantive, but when

pcEGETani
1985} of & hend

Ifestimes ol A

CHRATMM

atly resjlts
thov looked a1 comis found there; the
._':"|||'!||._ i, the

cormibs lurned Wi posihive cavs Fimm

plciyre chamrged

Fetniins
¢ or thetr eges oo o doren Stes,
CRCEEIOE I nge fromm WO vears &g Lo
ol Ay, SN

e poir have nasw Foruamdd ehe

T L

Thed' B b recoves

fuman Mood rom insido ane ab fhi
Bhce. "With |1, savs Jias,

melogisia mEy beé able o
the semietic riuibetinl ol someone biffen

[
[
s rlecuilbag

rephcate

AT BRI

The scienusts pre mmpresséd by the
cogrbw = mevstly musde of boxwood b
noetie o Bvoes or Bode — ised . thiou
sands of vears apo 0 get mad of lioe

T hey rrobamy wdre more etiective
than mdins meoddarn combs b
gy savs, Dine coynb (Bottom ) hedd

the reemmadns of four e and 58 Lees

':IJ'TI

Inan Empty Kegion,
a Series of Surprises

he Kimberley rogion 13 2 vaat,

' r'l v irea in the noriheasti comer

of Westorn Australia. Ondy 23,4000
peopke hwe within s 420 0EKK) squar
Kehvmetemn. A ANk Kilometer-long
stmetch af comst Dotween (W i the
region's  princpal alimisi
etittrely snpopiulited

BETs'115 I

a priza =
hem, thill scueimisTs

Srmall wonder
have known little abot the myverte
trele atebitetosnls anfd 1Ppe FEtin TAEEAL!

v, Whon Fred E- Wells of the
Wiestorm Austrilian Miseiam hed 2 s0)-
entific team by the Kimbeérey 10 fand
ol what kipnds of saaifs, crabw, and
weormes live on pnd aroand more than 80
mlands off the const | he expected some
HLEETICIS Hul Ehey weren | nll of the

aOFl e gmvisdome g

[he icam, supported m poart by the
Society. ol four new genéin. ond 48
DE™W SPECIE r'| & 210 e TS
WY W

ol Ianil snan
|'.|."l. s O] MENDE WOt f|'|
adilitien. they iincovered evidenoe that
et
aech st an octiogis { alove ), also inbab
if the kimbericy

Heil, unegpeciedly, the siogp dlses
urrcartbed two Aboriguanl barial siics
One contained 8 bk package ol
human bones coated i red ocher and
rub e willy Knngaroo (il

Finallv., 1he

kpown Ly Ve osewher

“HES B T e bt
mony cf the lands ave never bBeen
pificialiv named. They hove some sug
gestions and hope that sbout 30 linds
wlll niovw bear miimmes lor the first tinye
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Osprey Populations
Soar to Old Heights

I hen Roger Tory Peterson wrote
-'\ mbout espreys in the July 1969
CrEmaiaPrHIC, many popolatins

iy the United States were on the brink
ol chisasier, NOow Ospid vh Ve eioimede
m the words of ome sombs., “pond-
nes ida.” They are back andl thriv-
Ing. oven tremady

Whar first wlirmed Peterson wios
that osprey  reproduction retes were
dropping very topdiy in New England
He suspocted that the s were con
!-LI]'I'nll!:!_E DT wndd skeila
resuliing (i eggshells 1oo thin to pro
feet wnborm chicks. At the time. the
mic of pesticodes tn Conmng Eryimin-
mental woes was liarpely unknown

Blby
cthes chemséals
W oW banned
iIm the L. 5§

chemtcals

wikn

Angd  GApreys
tave rounced
Baelk AT
Moole, author

ol 8 hook whoal
B Drds, - says
thot northeast-
ern popalanons
alc ETrwiInEl il
pnanimm! rote of 10 ko 1 S percent; wenl
ern  populations  an
IPrisgh more showly

waichory

AT N IE R
Chher ey
ircludimg  Mchaed
L. Smth, whiy kit photographesd the
bardd in Marylond for 17 years {ahave
grd pitht), The UL S, now oonjmmns
Hetween O, U0 el SO0 ey LRIy
neAts, Foele savs

Muany nesis are on platforms alt
by people who have disouvered thal
DSOTEYY .;|-J.||1: L0 '-l_i|1'.|'|"-:l': Ivig I-.:-:II|:1".
“Are the hirdd (rendy?™ nsics Poole
“Absolutelv. And these platiorms are
the ultimate brdbouse. increbsing 1h
chamoes Of osprey saravill

HIECE

Wildlite Reserve
on the Tibetan Plateau

TR e moalnted, '.II|||1||‘-|II.|IL‘|.: T
l wiesl coumner of the Tibotan Mlatean
A 1o high and dey wocld thal 1 yirmu
allv the slime today as 11 was i hundred
vears ago. I the Chimese govormmend
and George Schaller are suceess{ul. i
will stoy that way

Schller. the wildlife
|“-l‘|':-!;|-l whio s writien T AT
LipDaiarHIc artcioson smis loaponds,

lions. and gLl

o ne

piindas, Bas been

studying the Tibelan Matcau with Chi
nete soletilsis for several year o ols-
cover which aress arc mvosd 0 need of
prcservabion (hottorm lefty, They have
[und thet the crucial part of the Tile
Autonomous Hegiom B a Coloratlo-
s chunk of land, ot an avernge alte-
|5 AN fept, wihose [OE)CENS
suate-miles are home 1o the wild yak
i bg-horned sheep culled the arpali,
ind the Tibetan aniclope. gueelle, wild
s, nid brovean Bor

“Thire are many papulitons of cle
phants here and there in Alrica bnd
Asin, Thev e all threatened, butif you
leme one. vou have others.” Schaller
wavi. “Thoe 14 the las? striomgthodd on
carth [or these Tibetan animals.”

Sehallar and the Lhinesss govettl-
ment ave signed a letler of mtant (0
furm the area mbo a8 reserve. Caly
Berdsmen who traditionally graze live
siock on the odae of the arcd wodldl e
plkiwed 0 hord thete, And devolog
ment world e minimpl, =lts Eke the
Li. 5 when the radlroad went across:
bufivlo were wiped out e 15 vedrs,
Schaller sawvs. “A fow dict roads, and
Lthe wmimals here would be wipid out s
they were elewhere on the platcaa.”™

fude ol

supeesthofs bor CinocRam i ey i
srhmitted o Buors Weimtruabh. Sational
Cicographe Mpgazing, Box 37357
Washington, L), C. 2I0M, el ahouid
pcbpche the setler's addelross and fele-
phone mumnber
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Antarctica

Thank vou for showing us beautiful photographs
of our Inst continent (Apnl) and for including
reports of such environmental disasters as the
Argenting supply ship run aground. 'm all for sor-
entific research, but leave the resources alone.
MicHAEL ). KRrowe., Jr,
Fort Leavenworth, Kanyas

| noted on page 18 that Buckminster Fuller’s geo-
desic dome is still the most practical way to shelier
sCientists in Antarciica.

Jamis A, GIRiMTS

West Palm Beach, Florida

The carcass on page 21 is not a dog but & pony.
Scott did not toke dogs to Antarchea but rehed on
ractive power from man and pomies. The difler-
ence in speed between his team and Amundsen’s
spelled Seait’s filure.

W. R, Ospon

Mapie Vialley, Washingion

It ix @ dog from Shackleton's 1915 expedition. Scoil
fimselfl wsed dogs w0 lay supply depots along his
proposed rouse! he ook ponies for the final leg of
hiix pjowrney.

On pages 46-7 you show Japanese aking minke
whales, “which can be legally taken only for
research purposes.™ Please clanfy for your more
naive readers. The Japanese nre exploiting a
loophole in International Whaling Commission

regulations,
Steves M. Buc

Crermantown, Moryland

You are correct. For more information see our
December TO8K wrficle on whales.

Althoegh Bellingshausen wis one of the first 1o see
Antarctica, the renowned Captain Cook probably
saw it nearly half a century earlier. Cook circum-
navigated the entire southern contipent; he defi-
nitely saw many of the slands, and quite possibly
the mainland. Iromcally his revelntions led 1o Ant-
arctica’s carliest ccologioal disasters. After he and
his crew reparted sighting vast numbers of whales
andseals, extensive overhunting began in the area.
Sudly, the story of Antarctica’s earhiest explora-
tiom is adso u tle of 1ts earliest exploiation,

Diasia DENNISTON

Lexington, Kemtucky

As ome of the “party of cross-country skiers”™ at the
South Pole, | take exception to Bryan Hodgson's

judgment 1hat we skied the 50-plas days “just for
fun.” Each of us had his own reasons, Patriotism
and exploration were myolved, and scientific and
medical studies were made along the way. Each of
us incurred great expenses, trmned very hard, and
dealt with many hardships. No one had ever cov-
ered our route before. | would hope that in these
days of high-profile, multimilhion-dollar expedi-
tions there is still room for individual efforts 1o be
of vislue, Incidentally, another team member and |
returned o the ice in January and skied out from
the Pole to the Ross Iee Shelf.

JErEy COER

East Lansing, Michigan

Berlin Wall

As a provd member for 50 years, | have noticed
the many changes made 1o the maganne, Some
of them | haoven't liked, but the overwhelming
muajority have been great improvemenis. “Berlhin's
Ode o Joy.” by Priit J. Vesiind (April), i an
extraordinary picce of writing. Please keep op
vour high standards. 'l be interested 1o see what
vou dian the next 50 years,

Kunngrn F. PLums

Viennag, Virgima

For the German people the fall 6f the Wall was the
preatest moment since 1945, because pobody
wanted to live in two different Germanys, That
wis only the will of the four conguerors of World
War 11. Now we have the chance for reunification
and to stay at peace in O nation.

Heo Hoew ek

Hamburg, West Germany

Asone af the few Amencans at Brandenberg Gate
on Mew Year's Eve, [ saw. [ell, and even tasted —
from a communal bottle of German white wine
freely passed among the revelers—the strong
nationalistic desire for Ein Berlin, Ein Deulsch-
fand. Since we helped o divide Germany, | hope
we help o reunite Germany.,

WirLiam D, Cregax 11

Sowuth Hofland, o

On page 117 you say that womaon offering lowers
were West German: The truth s that flower
exporters from Aalsmeer i the Metherlands sent
trucks with flowers to West Berling the bougquets
were handed out by Dutch girls in folk dress,
Rosert E. TAMMERYN
Blurtcrr, Netherlands

Novembaer 9 was in my hife the most beautiful day.
My wife and | saw agam our daughter Ulnke at
Berlin’s Invalidenstrasse; the picture on page 117
shows my danghter and me, She fled East Oor-
mitty in August 1989 over the Hungarian border,
und now she studies at the Free University in West

National Geographic, August 790



THE TERMINALLY ILL
NEED LOVE, SUPPORT AND
THE ONE THING
THEIR FAMILIES CANT
ALWAYS GIVE THEM.

They need all the things
that money can't buy.

A reaﬁunng voice in
the middle of the night. A
hand to hold onto o help
them get through the pain.
The strength and love they
Can Ul'ﬂ‘.-" .E:EIT. fn:ln-l EI_JM[EIH"_ FREERNF G0 e OREE HEY ShO=0FYIEI" AOOOS0LE b O

But they also need more.
And that's where we can help. We're The Prudential. And we've just created something
for them called the “Living Needs Benefit™™

For the first time, the terminally {ll or those permanently confined to a nursing home
will have the option of collecting almost all the death benefit from their Prudential life
insurance policy before they die.

The "Living Needs Benefit” is not meant to replace health Insurance. Or disability
insurance. Nor, is it a loan. It's simply our way of helping pecple at a time when they and
their families need help the most.

And The Prudential is making this extraordinary benefit available with no increase
in premiums. if you would like to know more about the “Living Needs Benefit, please
talk to a Prudential agent.

50 at a time when money should be the least of your concerns, it can be.

The “Living Needs Benefit”

ThePrudential @
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Berhin, We saw the termible communist system ool matcrial hife bat alsotsspartual hie. Asateacher]

tapsc. We had thought we would not see our child  would prefer that

again for ten vears. We were not allowed to travel Jarostay Vama

] ' i fui "5 g f I I:
But now alter 28 years we can again see the western ey, Clechasnvakia
part of our camital, >0 we wepl [ar JOY ]Ell.lﬂl'lEﬁE YWomen

[oaCHIM KRAUSE

Deborah Fallows shows us the tvpical life-styvle and
Fast Berdin, Easr Germany

way of thinking of Japaness women. Her articte i

2 P N the April issue s correct in every particular and
[recallin ovember 198% many Fast Cermanrefu- oeaine bove to undersianding the strocture of
gees i Czechoslovakia. Then change came like a Japanese society. I'm a Japanese woman doctor in
thunderbolt —the Berlin Wall was brokendown. I w0 308 T'T1 20 Back 10 Japan next vear. Now any

isked mvsell. when |s it Czechoslovakui s turm | one who reads the article will realize a case hike me

Later that month, | saw ithappen in my fatheriand 5 renlly an exception in Japin
It was incredible for me! 1 am ecstabwe. 1 wish the S A0 N & KA 7AW
neaple of Enst Europe wanted not only the West's Chverlagnd Fark, Kansay

aravan proves
an original 1S always

Dodge Caravan, the most successiul
munivan of all time, was just ranked
highest in customer satisfaction of all
nimivans, foreign or domestic.

That’s according 1o 1D, Power and
Assoctates’ latest survey of minivans
and light duty trucks. And its an
impressive tollow-up to last years
customer satisfaction survey when
Dodee Caravan was ranked the highest
among all Amencan minivans®

And now we're out to satisly even
more of vou, With up to 51032 worth
of package savings on Caravans™

So when it comes to nunvans,
dont settle for a “copyvan.” Get a
real Dodge Caravan. Because
the onginal 1s still the best. g

Advantage: Dodge.




when my Japanese roommate and | graduated
[rom college, | had #o
awaiting hor in her homeland would be the oppo-
cite of what [ would face m Amenca. | am thankful
for the vanety of career opportunities here. But |
think we could learn from the Japanese thit the
ruising of our children s, m itsell, p worthy pursuit,
MaNCcY PETRILLO
Yew York

iden that the PrEssures

Hephion

Your correspondent’s assessment that “Westemn
cancepts of romance play httle or no part in Japa-
nese marnage” applics only to the thin veneer of
wealthy city dwellers and landowmng rural peo-
ple, not to the propentyless majority in the cities.

Fhere, compatibility and mutual acceptance based

nce agal

on love and respect are the critena, at least among
the many Japanese | have known in almost half a
century of life in Tokvo.

RUDoLy VoLl

Kowloon, Hong Kong

Vanishing Wildlife: A Personal Vision
lames Balog's photographs are extraordinary
[April). He captured the unnatural circumseribed
world these amimais are engulied n

LISA A. SITKO

Trenton, New Jersey

The animals metrculously posed are endangered,
but they are also captive. Their innate beauty and
dignity have alrendy been cxploited by the per-
forming theaters, zoos, and aguariums that “own”™

that
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them. Mr. Balog has exploited them further. In
creating fashion-photography poses and draping
the animals i scrims of chiffon, he s demanding
that they further entertain the absurd sensibilities
of man. No matter how stnking the image created,
it cannol match the magmitude of a wild amimal.

JAmIcE STAGNTITO

Haoboken, New Jersey

[t'sasifwe are piven a gimpse into the future, only
o see the ghosis of these wonderful creatures.

Have we wntien them off already?
Magc KRIFGER

Bradford, New Hampshire

The poses were humilasting and unnatural. The
images made me both sad and angry, Then |
realized that Balog's work had evoked just the
response that he intended.

Kakes Yacos

Underhill, Vermaont

Animals stripped of their habitat in & studio setting
made me concentrate on their individual beauty in
u way I'll never expenence ggan. | got the feeling
many of them sensed it may have been their last sit-

ting. Congratulations on a well-done piece
Rox Mosn
Raltimare, Maryland

| am a high school senior. For the past year | have
been momtoring environmental issues—listening
o political debates, watching Society programs,
reading articles and reports. When | see how man
treats the earth, | become very frustrated. All the
signs téll us to stop and fix our mistakes, but we do
not heed. | hope to find in some future issue &
comeback story—"A Hope of Life for the Wild.™

Daxxsy WEiss

Wesr Bloomfield, Michigan
Geographica
Reparding the item “Granny Is Reburnied. This
Time With Dugnity,” in the April issue, | won-
der why many MNative Amernicans are demed this
basic show of respect. In archacology the subject
of reburnial 5 hotly debated. Lately many states
nave required the return of somée skeletal remiins
to tribes that could prove a relationship, but it is
difficult to prove. Thus, remamns sIay on muscum
and umiversity storeroom shelves.

| realize the importunce of archaeological re-

search in establishing knowledge of prehistory, but
as a Comanche/Kiowa | would hope that archaeol-
ognisis would show my ancestors the respect they
showed “Granny”™ by gving Natbive Amencans the
digmificd treatment all humans deserve.

Oscar T. Copomony

H:rgr.-, ﬂﬂu.i'rr.lmr:
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OWN A PIECE OF
AMERICAN HISTORY.

Lhuoms
e alihl alEd

Oricival Mint Conpimion (MS-60)
Sant-Gavpens Dousie EacLe, $485.

When Teddy Rocsevelt commissioned sculptot
Angustus Saint-Gandens to design the magnificent
Double Eagle $20 gold piece. little did he know that
vears iater his cousin, Franklin, would have most of
his “per habies™ melred down. Today, surviving:
Double Eagles are a5 rane and revered as the
Americin baid eagle imsell

The gold in these extraordinary coms camse
{rom the thriving mines of the Old Wes:. The
drenm= of our ancestors live on among collectors
like youi.

A SoLID INVESTMENT OPPORTUNITY.

With an established record of lucranve
long-term price inoreases, the Saint-Caudens.
Doeuble Eagle is an gurstanding mngible asset
investment [or today's volaole economy. Now you
can own one of these investmens-grade, PCGS or
NG certified MS-50 anoimulated mint-condition
coins lor only $485, including shipping and

hundling.
Buy WiTH CONFIDENCE.

Blanchard and Company ts the nation’s largest
retailer of rare LS coins. And the only rare LIS
coifis we s2ll are nde graded and cer-
tified by The Prolessional Coin Grading Service
of Mumismatic Gusranty Corpomtion. Further
more, we will meet or beat any competitor’s
curfently ddvertised prices, subject only to
availabiltity of the colns and venfication of the
competitor’s offer

ACT WHILE SUPPLIES LAST,
To order this or any other tare L15. coin, call

1-800-877-7633
toll free today

HIMTT TR PR CUATUTHER TATES (U [ iR FRCER ARl Sals il i
B PR G5k COHARC L WRTIE ST AN CE WOTTICE

BLANCHARD

AMERICAS RARE COIN FIRM

2400 Jeflersom Highway
Jefferson, LA 70121-0927

ASK FOR OFFER #4973
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In the movies, happy endings look easy

But tn the real world, happy endings
don’t just happen. They take solid planning
Hard work. And a little magination

That's why so many people tum to the
companies of The Prudential to

their biggest dreams come true

Peace of mind
Consider Prudential insurance. For
B 110 vears, Prudentia
AsUrance nas bheen
!1['1':..l|!-|: |-.-I.r"'-|'II"- |"_'-"
like vours. Todav
|':1111:-.-:'|:; o

nolp make

."'..'.'Il"f'|| el =
depend on The Rock
for the peace of mind that comes from
solid protection

" Financial security
il Prudential-Bache Securities is known

TOr 1ts rmck

sl resoure

Prudential-Bache

and marked
WIS e

ST S

ifvestment

S T (e
BOVIEE

We've orchestrated
more happy endings than

ThePrudential L@

Hollywood.

¥ | OviET

— 5 £
|I|!|I.!:' -.II.I-II_

nideTn!

Advice |
AMNETICa res

nat s !'.".'|.|."'.!LL'_ IOvVEesto
en thelr Dinancial

.--..-Ill le more secure and

alorng 1he was

'ﬂ'le home of your dreams
N oW viou can also tum to The Rock whern

e Ve e Bl '--'_:”|'.'-.Lf
RCIER

, Ng of

9 i home. Beoaus
Prudential !_'1 of the best n

re=icdent

aAalThS 1T]

gl real

ea Eslaie

Alidadpy

estat

l":-.ul'.""_'
ientia

f The Rock
.:'L:.'.'.-.u"' 5 RN

EEATIS |||'I_

sirength
Prudential Heul Estats
heip make
of TEALLTY
=0, i vour plans call for Insuranos

profecilon, iInvestmern 1

Harked By Lhi

L8 NOome Of YOoul LITELE

AV O
K loine

18l To neip vyl

e
LIYINE OF Sev il
companies of Thi
with your most |:.'1}--

Hecause, no matter how
reads now the strength of The Rock it

"1:I-'| ..--..l'-l' g much h 2RI 2 H T

Build your future on The Hﬂdt

[ |
Ihl
]

il needs

riant hinani

1
wilh




You have
to kill

a whole
elephant
togeta
little ivory.

The road to extinction is paved with ivory bracelets, nngs and carvings.
All beautiful, All deadly

Every day In Africa, 143 elephants are slaughtered. At this rate, they'll
e wiped out in 25 years. Unless you help now. Frst, don't buy ivory, new of
old. And alert everyone you Know.

Thean, support World Wikdlife Fund's elephant action campaign. We ara
the only group actively working with local people across Afnca to stop
poaching and save elephnant lands

Help us hire more rangers, buy more jeeps, equip more patrols and
save more slephants. Send for more information now. And help keep ivory
where it beiongs

SAVE ELEPHANTS DonN'T Buy IVYORY
WORLD WILDLIFE FUND Tt 241 1950 Jain St S04 Vassrmigion s



FOR A LOT OF PEOPLE.
THE FUTURE REALLY

[n the Air Force. After all, we offer terrific op-
ST portunities in over 200 of todays
| fastest-rising
Careers.
Including
specialties like computers, avionics communications and
electronics. Plus the assurance of top-  quality training that
can be put to use in the field of ones gg choiceoraptitude
Thats an assurance few employers can maich, | Of course, we realize
not everyone knows what they want to do. Thats i' where our unique
screening and orientation process  comes In. it evaluates a persans
particular strengths and inter £ % il
ests, and helps find a career I,f
that makes the most of them. i

Many people
discover talents (and job ’
prospects) they never knew [
they had,

And should they want to continue their

education, we can help there too. We encourage
our people to pick up coliege r:re-dlts ar even an
Associate of Applied Science degree [n the
fully-accredited Community College of the
AirForce ;

50 If you know of people whose plans ,4’

are up in the air have them call -},‘"
1-800-423-USAF ’* -

It could be one of the mare uponn
things they everdo //
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FREOM THE EDITOR

Epilogue to a
Space Odyssey

ITH THIS 1ISSUE we say farewell to two
of the most celebrated instruments
i the history of exploration —the
plutonium-powered space probes
Voyager 1 and Vovager 2, which for 12 years
mapped, imaged, and analyzed the gant plan-
ets of our outer solar system and their moons.
The two spacecraft have transmitted more
than 57,000 portraits of our celestial neighbors
back to the Jet Propulsion Laboratorv in Pasa-
dena, California, furnishing scientists with
cnough raw data on the solar system to keep
them busy well mito the next century.

Last summer in a spectacular flyby of far-
distant Neptune, Vovager 2 transmitted a final
serigs of priceless images. Nanoxar Geo-
GRAPHIC presents a selection of images from the
entire mission, some of them additionally
enhanced and corrected, in an incomparable
final chapter of the Vovager space album.

Articles by Assistant Editor Rick Gore and
imaging team leader Brad Smith on pages 35
and 44 tell the story of the Voyager project and
15 final transmissions. Though their cameras
are now shut down, their mission complete,
both spacecraft will take another 60,000 years
to leave the outer limits of our solar system,
the so-called Oort cloud of comets.

As our world bids Vovagers 1 and 2 farewell,
it welcomes an equally spectacular space
explorer, the Hubble Space Telescope, which
began orbiting Earth last April, following its
launch by the space shuttle Discovery. Though
it will remain far closer to home than the
Vovagers—a mere 380 miles out—the 12.5-ton
telescope will peer into the far reaches of space
with incredible precision. From its vantage
above Earth's obscuring atmosphere the Hub-
ble could detect the light from an ordinary two-
cell flashlight a guarter of a million miles away
or read the face of a nickel six miles away.

To train the Hubble telescope precisely on
its distant targets, 4 hst of more than 15 million
puide stars was compiled —a project funded in
part by vour Society. In future issues we will
report on the Hubble's discovenes and present
some of the images it sends back to Earth. Like
those of the Vovagers, they promise to be

breathtaking. -
4@@%



WE KNOW HOW PRECIOUS YOUR CARGO CAN BE.
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ITT}i{I??EﬁiF{E You know whar makes children so special
\\ : Bll__ H__l J_'.'L Iy r'l|||:,|__- 1':';“_ Il_'l_'| flll_‘ SOITIL WAk abio [ OUIE MW
T}E \:EE&' 'revia. | he way it handles is special. | he way 1t

penerates | 38 horsepower from its

IL}I"” T{:ﬁﬂTj& Pm:-illlill L4-liter engine is special. The way i

pampers and performs. The way it gives you the space
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=0 betore Yoal r*|.1|.':; vour Kids in just any car,

| i i

think about it You went all over town lookine
for the perfect crib. Go down o your Tovora
denler and see the perfect family car. Its Previa.
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Its here. And its like notl LR VOV Ve T SeeT

“I love what vou do for me”
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“The Swowwy Owi”
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A rare look at one of the world’s most beautiful creatures. ..
a Bradford Exchange recommendation

The exhilarating freshness of a winter day; the beatv of [ T -
one of natunes ungue oeatares - this s The Snowy | Order Form for “The Snowy Owl”

Owl” a stunning wildlife portrait by a4 contemporary | The Bradford Exchange

rtslar Tradinge Floor
Ureatid from an onginal by awand-winning wildlifs I 9145 ﬁ!hmm e

arfist Jim Beaudoin, st will be produced in full color on ;. Chicago, TL 60648
:fhfl;l '-'hfrjl:;é":t_iﬂ the I-T:H“?T.'ll:ﬁt hﬂ”{nm]ii o i;lﬁfwlw Pease ender iy cetder for *The Sncuey Cuwt? | understand | need
i1 5 Bhe ECe PNl COReCors phates that nosy ¥ s no money now:, | will be billed 52990, plus §5, 19 postage and
cammand hundreds of dollars on the plate market, “The | handling. when mv plate s shipped (Limit: one plate per
Snowy Owl™ appears to have what ot takes to go up in | customer)
value after Hhe adition closes,
Mot all plates g0 up in prices somie go down. But the | A
ecitiom of "The Srumey Owl” is stoctly limited to g | Smatus
maimadm Of D50 Fringe dave, and demand s expected to | T — ek
& . P i of it b ke
b sebrornz. S00f you wish to obtain this plate at the $29.9) '
Eesia i, the tmwt fir a6t 15 o T ondies your plate— b i
fully backed by our (mw-vear money-back guaranioy | _
send no money ew; simeply complete and mail the | T cTTs oy
coupon at rysht. | VIO B9 |
P e T 21 l_ Canoifia= reseden & b Pilled 134 W prliee BT puoslagy @l BahidSinmp ._I
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YOU ASKED US TO CHANGE MORE THAN
JUST THE LOOKS OF OUR CARS AND TRUCKS.
AND WE HEARD YOU.

Wevie introduced 77 new models since 1985, dramatically improving almost all the cars and
nalf the trucks we make. The looks are new, of course; hut the |.|11,[ T provements are if1 the hedrt nf
wir cars and trucks —in the engines, lransmissions, and electrical systems.

Quality That Lasts
According Lo one quahty survey by Harbour & Associatées. GM vehicles are better built than
the average Eurmpean import, and the difference between GM and the average Japanese impaort is
le=s than one-half of one discrepancy per car, Other studies confirm GM's UMPTOVE m e :

: DISCREPANCIES PER 100 CARS
VP e Aeeeres

™ |

8 |

.:|

]

You can count on GM cars for the long term, When |1, Power studied the dependability of
1985 models, (M was mnked highest in vehicle dependability among all American manufacturers?
o ather LLS, cirmaker has done the job better in the Iast five vears.

What does this kind of quality mean to our customers? Just ask. After six months of cwner
=hip, al least 5% of all Chevmlet, Pontiac, Oldsmohile, Buick, Cadillac, or GMC Truck owners would
recommend a vehicle from that division toa friend.

(*].13, Power and Associates Vehicle Dependability Index Study® In a ranking of the three
domestic manubscturers, based on things gone wrong to 4-to-5-vear-ald 1985 model vehicles in the

past 12 manths. )
Dependable Engines

(M’ engines are more dependable than those of all other domestic carmakers. Our 3800 V.6
12 at the top i engine quality among engines from all makers, foreien or domestic, according 1o the
most comprehensive customer-based survey in the auto industry. T -

In the latest evaluation of 1989 engine quality, the
o S-iter Quad 4 was as problem-free as 2-liter engmes from
Toyota or Honda after 3 months' ownership. In the latest
survey of a full year of ownership (lor 1988 models ), Cadilla;
owners reported fewer engine problems than Tovota or
Mercedes-Benz owners, a tribute to the 4.5-liter V-8 engine
In 195K), we're dedicated to delivening the quality vou demgaind.

Problem-free Transmissions

Any car or truck 15 only as reliable as its trangmission. Our
Automatic transmissions are more problem-free than those of most  ™——_
imparts, and more problem-free than any domestic competitor

We Care About You
loday there 1s a pew pride at GM.
Anew commitment to quality. A clear focus
on our customers and on their needs. PUTTING QUALITY
People throughout General Maotors ON THE ROAD
the ExM Quality Network, are dedicated
e continually improving our vehicles. Year
atter vear. Unbl every model 15 as gond as
the hest in the world

&1y

Al of Gl goang all out for vou i

Chevmilet  Pontiae Oldsmobile Buick Cadillae GME Truck
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FIGHT
HEART DISEASE
KIDNEY DISEASE

AND BLINDNESS.

the American
labetes Association.

[habetes = a mayor contributor to heart disease, kidney disease
and biindness. 50 when you support the Amernican Diabetes
Assoctation, vou hight scrme of the worst diseases of our ime .

What does it take to be
the world's best aerobic exerciﬁer‘?

Noeoandanily Aohosiania
Lipner-Body Exercise!

[t takes a total-body exerciser.

A machine chapable of exercising al
Lhe major muscls groups in vour body,
not simply vour legs like treadmills
exerTise Dikes o stairelimbeers

I'_.'!.:'_ (rovue .' Ty (|

Siand- L5 Posrtion

[t talkies a eardiovascular exerciser.

A machine that utihzes enoogh
muscle mngs to readily Exercis:
wOrurF heart, ful -_-|.'_':.'|_|_'_'. Ji i L
ritiscle grotps e welght
machimne

It takes a weight-bearing
EXrrCiI=Er.

A muachine that atilizes the standing
PSRN G e reias Ui Jnnls and kine
tonies of the skeloton, not simply a few

millseld gkl R, ke mit -chown exorrisers

#F  Independenty Adustable
L osver-gody Exvan

Nor-Jarring Maton
simraclh, Chopel Chosar g

-"!|_"| a,rl:_l—'l I

.l" ey

Nnrdr:: rack

Faafe

It tnkes o sufle exerciser.

A moachmnoe that dnn t dEmETE Vo
knees |ike stairclimbens, or your back
ke riwers, or throw yvon off lik & Brochure!

i taha g BAL, N
It tnkes o stimulating
EXETTiEeTr,

A muichine that s exoting
and recreabionn) Lo use Nod
MmMdmnlondgs .,|r.|:: TEEM LIV I:-,-_ -,
many other machines on the markel

It takes a NordicTrack: ' [

Fitness doesn't get any better than this, | 245H0

]

S for
FREE VIDED

1-800-328-5888
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Family gets 82 years out of Maytag with one repair.
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