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one relative or family friend who would drop

in for a visit and inevitably pull zome little
surprise out of a pocket or bag that excited our
imagination. At the GEoGRAPHIC we stil]l thrive
on such visits from friends and contributors,

Thelate Louiz 5. B. Leakev came onlv when he
had a new “oldest” anthropological discovery in
hiz pocket. His widow, Marv, and son Richard
have enhanced the family reputation for exciting
SUrprises.

Last fall Richard and his assoctate Alan Walk-
er, of the Johns Hopkins University School of
Medicine, pulled this cast of a 2.5-million-vear-
old hominid skull from a bag and set it on my desk.
Alan had found it in pieces near Lake Turkana,
Kenva, on a dig supported by the
National Museums of Kenva
and the National (zeo-
graphic Society.

It would be wrong
touse the popular
conception that a
“missing link" had
been found in the
study of human ori-
ging. There really is no
chain—onlyv alot af links.

Ironically, this skull may complicate rather
than simplify the evolutionary lineage. It is of a
branch of the australopithecine group named boi-
set by Louis Leakey after a 1959 discovery in Ol-
duvai Gorge, Tanzania. It's a primitive specimen
with a massive jaw and one of the smallest hrains
of any hominid measured.

Its ancient date indicates that the boiser branch
split off from the other australopithecines much
earlier than previously thought. For whatever
reason, boiser seems to have lived out its time on
carth and become extinct about a million vears
ago; it 15 not considered an ancestor of humans.

The ridgelike sagittal crest across the peak of
the skull to which jaw muscles anchored is the
largest ever found. "The protruding jaw with its
massive muscles and flat hammerlike teeth would
have been a powerful crushing machine,” Alan
said, “indicating it was a vegetarian, since meat
eating requires sharper cutting teeth.”

Not many visitors can top surprises from East
Africa, but there are plenty who can match them.
We hope that by passing along the best of them the
GEOGRAPHIC enters vour home every month a= an
old friend to excite vour imagination
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A Generation After Sputnik

ARE THE SOVIETS

By THOMAS Y. CANEY

SEMICIE ASSISTANT ELITOK

otonist N space,
cosmonaut Lol Legnid
L. Kizim has spent more
than a year in Soviet space
stations. He embodies
his nation’s unflagging
pursult of a space
program in Some wWays
more successiul than that
of the United States.

Losmonauts nave

logged more than twice
the flight time of U. S
astronauts. Three
cosmodromes launch 3
nundred rockets a year—
five times the U. 5 average
—Larrying satellites that
serve sclence and a vast
military establishment. Like
the Americans, the Soviels
hawve seen disasters—and
like the Americans, they
correct their problems and
doggediy rocket aloft again
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SPACE VIEW
OF A
COSMODROME

vdast complex
for assembling and
launching rockets sprawls
across the Kazakhstan
steppe in a sateflite view
of the Baikorur
Cosmodrome (left). As
large as nine Kennedy
Space Centers, it is off-
limits to Western
observers. The pad that
launched Yuri Gagarin into
history in 1961 still sends
crews o the Soviets’ two
orbiting space stations.
From Baikonur depart
probes to the moon and
the planets, and sateilites
destined for geostationary
orbit 22,300 miles abave
the Equator. Leninsk, a city
of some 55,000, houses
spaceport families; the
green of irrigated fields
shows up red in this false-
color image.

Baikonur’s busy heart
becomes clearer in a
photograph made from a
LLS. shuttle (upper right).
These pictures and a
lifetime of study enable
Soviet space analyst
Chariles B Vick to identify
probable details of
Baikonur’'s anatomy,

Core of the cosmodrome, photogruphed in 1953 from the

L. 5. shutile Columbia (tep), occupies a small portion of the
hige complex (map and facing page). The letter A marks the
pad that launched Gagann; B, the booster assembly building;
C. o medium-{ift launchpad; D and E, launch fucilities fior a
Soviet shuttle and hegvy-ift booster (o lounchpad éxplosion
near D in 159689 cnippled Soviet plans fo walk on the moon);

F. the shuttle landing runway. Other lines show roads,
ratiroads, pipelines, and power [ines.




MNew to the Soviet space arsenal, a shuttle stands mated
to its enormous rocket. Neither has yet flown operationally.
Experts believe the still secret shuttle improves on the L. 8s.




s I8 % THE MIGHTIEST
ROCKET PREENS
FOR FLIGHT

limpse of the
=5 future unfolds

in this painting of
Baikonur as technicians
prepare the world’s
most powerful booster
for ift-off. \Xestern
experts say this
awesome scene could
become reality in a few
Yedars when the new
Soviet heavy-lift rocket
becomes operational.

A locomotive has
rofled out a rocket-
shaped payload
container, which may
hold a space station
module. Jacked upright,
it-will attach to the
mammoth rocket, with
Its four strap-on
boosters. AL lift-off the

ribbed fire pit will
channel a blast one-
third as great as that
which leveled Hiroshima.

The heawvy-lift rocket
will also launch the
Soviet space shuttle; the
mated vehicles stand to
the east. upper center.
At upper right a rocket
rises from the pad that
launched the original
Sputnik,
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mlzed for a manned flight, an SL-4 rocket at
Baikonur (left] will rotate on a turntabie for proper
agim after the jawlike gantry has risen to clamp it
steady. A similar rocket thunders at lift-off [above|
between towers designed to divert lightning.
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OUR TIMES this steel-nerved cos-
monaul has ridden a Soviet rocket
into space. Now, counting down for
an extraordinary fifth Lift-off, he clutches
the tuft of grass he will carry with him
alofti—the Soviet space traveler's traditional
symbaol of a safe return taearth, For this mis-
sion in June 1955 will be the most difficult
and dangerous his nation has attempted.

The goal of mission commander Vladimir
UDzhamibekov and crewmate Viktor Savin-
vkh is the stricken Soviet space station
Salvut 7. The preceding February, while
temporarily unmanned, the 22-ton flagship
of the Soviet space program suddenly lost
electric power and began tumbling in a
slowly decaying orbit. The two cosmonauts
will attempt to dock with the wnthing levia-
than and then restore it to life.

Behind this bold undertaking stands the
accumulated experience of a spacefaring
nation =second to none. Sixty times manned
spacecraft have soared heavenward from
the immense Batkonur Cosmodrome in
Central Asia, the same spaceport from
which Yur Gagarin won a toehold on the
new frontier 25 yvears ago. Soviet space plo-
neers, and passengers they have carried
aloft from 11 other lands, have logged 12
vears of space travel, amassing a rec-
ord of solid achievement and spectacular
firsts. By contrast, the United States, in 55
manned missions, has accumulated less
than five vears of space experience.

This sustained, success{ul drive to colo-
nize space overshadows a vastly larger un-
manned program. Thundering aloft from
Baikopnur and two other cosmodromes,
some 90 unmanned rockets a vear give the
Soviet Union a total launch rate five times
that of the U, 5. Some of these rockets carry
satellites for civilian communications and
navigation and for monitoring weather and
earth resources. Some hurl cleverly instru-
mented probes to neighboring planets and
other celestinl targets. The vast majority
carry aloft military hardware: satellites for
surveillance, for electronic vavesdropping,
for trackmng U, 5, carrer fleets, and for sup-
porting the ground forces of the U. 5.5 R.
and its allies.

To support this immense effort, the
U.5.5. R emplovs some 600,000 personnel;
equivalent to the U. S, effort at its peak in

B0

the mid-1260s, The Soviel space budget ap-
proximatés that of the U. 5.—the equiva-
lent of about 22 billion dollars for 19835, but
probably double the U, 5. commitment in
terms of gross national product.

With space triumphs have come disap-
pointments and disasters; at least five cos-
monauts killed, planetary probes that
crashed onto their targeis, rockets that ex-
ploded on the launchpad, a lost race to the
moon. After each setback the cautious Sovi-
ets withdrew into the murky secrecy of their
system to correct their error, then emerged
Lo resume a program that, in most observers’
apinions, shows far greater consistency than
that of their U, 5. nivals.

To report on this crusade o conguer
space, I made two trips to the Soviet Union.
Not to Baitkonur or the nation's two other
launch sites; these military installations are
off-imits to virtnally all the world's press.
But my hosts conducted me to places few
Westerners see. And they showed immense
pride in a program that serves as a showcase
of their nation’s technological achievement.

T BAIKONUR Cosmodrome,
morning sun floods the Kazakh-
stan steppe as Dzhanibekoy and
savinvkh roar skyward on their mission to
save the crippled space statton. Normally
thev would home in automatically with ra-
dar and dock in a single day, guided by their
cap=ule’s computer and by colleagues at
Flight Control. But with Salvat wallowing
dead in space, the cosmonauts themselves
must maneuver their Sovue T spacecraft to
the intricate final docking.

“We vizsually acquired the station, and I
could see 1t slowly rotating,” related Major
General Dzhantbekov when we met in Mos-
cow after the mission. “Atadistance of three
kilometers we saw our courses were diverg-
ing, and 1 took control from the computer
—after all, a machine is only a machine.
Savinvkh called out ranges as measured by a
laser and an optical device. T guided the
Sovue, using specinl control handles we had
installed at the right-hand window.

“At o range of 200 meters we paused, We
could see the solar panels pointing askew.
We circled the station, training our televi-
sion camera so we and the ground crew
could study the docking mechanism.™

Natwonal Geographic, October 1986



Pzhambekov began stalking the rotating
hulk, calculating its movement so he could
pounce and dock withoul wasting his craft's
scanty fuel supply.

“But we found ourseives looking right
into the blinding sun,” the cosmonaut re-
called. "We bided our time until the two
craft moved into earth's shadow, into the
mght." For this the crew carried special
night-vision optics

“1 gradually positioned the capsule to ro-
tate with the Salvut. Then 1 moved in
closer Closer. muddenly we felt the two
vehicles lock '-Hli-ﬁ:-. tm_ﬂ*!h:*.]'—i']m ked, "
Below them at that moment spread Ching,

Now new uncertainties loomed. Had the
defunct space station mantamed atmo-
spheric pressure? If not, the mission must
fall. If atmosphere remained, would it be
poisoned by an electric fire? In that case too
they must return to earth defeated

“We took a chance and opened a valve in
~alyut's hatch,” the general told me, ¥1 held
up my finger and felt air rushing into the sta-
tion. Pressure fell in our capsule. Then the
flow stopped; the station siill was tight

‘We put on oxveen masks and moved in

to check the air. Savinyvkh thought he de-
tected contamination. 1 lifted my mask and
hreathed. The air was stale but not toxic.

“When the air hit mv face, 1 realized how
bitterly cold the station was. Moisture from
my exhalations froze m & tiny clood 2round
Iy face, Ice WasSeVEIYW here—ontheinsiru-
ments, control panels, windows, Mold from
past occupations was frozen on the walls,™

They felt an incredible silence. 'With no
motors or ventilators whirring, this frozen
mote in space was peérhaps the planet’s
quietest inhabated spot

“We bundled up in fur-lined suits and
hats until we looked like babies in a Mos-
cow winter. With flashlights we explored
the ship

*“Water in both storage tanks was frozen
solid. This worried us. We could work for
davs without food but not without water."
If necessary the cosmonauts were prepared
1o drink coolant water drained from their
Space siuits

“We could not tell Flight Control how
cold it was, because our thermomelers went
only to zero degrees Celsius, S0 we spit on
the wall ‘and timed how long it took o

Ah i NN T

With eight round-trips to space betweern them, Georgi M. Grrechho, left, and Mag
Gen. Viadimir Dehanibekov share the joy of return to earth in September 1985

Creneral Drnantibeleov spent 110 days aboard the Salyut 7 space station

Are the Soviers Ahead in Space?”






Iretse—ten seconds, From thas, Fhight Con
trol calculated the temperature to be about
minus 10°C | 14"F|
“"The first thing wis to recharge the
bullenes to restore heat, light, and ven-
lHiation. We raised the shades on the sunlit
ideto admit a little sunshime. Still it was tes
ribly cold. We could work only the 40 or s0
minutes that the station wias n sunhight
when it entered earth's shadow, we retrend
ed into the space capsule. Our feet suffered
[FUTin Iv: 11 hi |=|-.-'| Las rudy them torether as
Wi worked
Lo charge the battenes, we had o hy-
pass the normal connections to the solai
panels. ' We found extra electric cabli
. Tk | and cut them to length, Without
eloves our hands got stiff, but with them we
could not do much. We hookied up the first
cattery, and saw the voltoge rise
“Evervthing started to move forward, We
reable tocharge a second battery, a third

'‘Without the venhlataors to circolate an
rhon dioxide from our exhalations hos
ered around us HKe a g ball, Chur heads
began Lo ache, our armes and legs grew slug-
rjgh, We felt sleepy and limp

"“We switched on tha POWer, 1 PINE s il
enly the lights turned on and ventilators
started whirring. We realized the station
wiis saved., We had worked nearly 24 hour

it was tume t -||'I.'|| '

' _'.!::.||| 5 1EIE HER ::_'.:'lll_'___'. N !I'I'_
7. nd an epach of flooding began, As ici

1
nelted, the humidity rose into the 9s.
indal {he hapless cosm AnUis were ¢o
antly clammy, ""We fought 1t for a mont]
eridled Dehanibekov. “Finallv the station

A COSMONAUT
PORTRAYS A CRISIS
IN SPACE
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LOWLY the twospacemen =ettlé into a
life-style bouilt on lessons learned
from a history of ever longer mis-
dions In 1978 cosmonauts exceeded the 84-
day red ard setin 197374 on board Skvialb,
the short-lived U. 5. space station that in
1670 descended ma hireball over Australia. ®
In 1984 three cosmonauts, includinge & meds-
cal doctar, orbited a recorcd 237 davs. It was
after Lheir departure that Salvut 7iailed, ne-
cessitating the rescue mission by Dzhanibe-
kov and savinvkh,

Dezpite their damp surroundings on Sal-
vut 7, the two cosmonauls désperitelv need
drinking water. An ample supply arrives 15
davs atter they entered the station, borne by
a Progress supply ship, an unmanned space
fresghter résembling a Soyuz and guided to
vut by Flight Control. Its developmen
marked a revolutionary advance in the Sovi-
¢ts’ ability to maintain their space stations
economically for periods of yvears,

Hroadcasiers air an interview with the
arbiting dus—entertainment that thrills
wce-worshiping Soviets, Comparing the
U. 5 and U S35 R, programs, Dzhanibe-
kov states, “The Americans will go back to
ace stations . . . because without stallons
space cannot be conguered.”

And mdeed the space ganis took diver-
gent turns at & fork in the road to the stars
As the U, 5, focused an development of the
shuttle, a reusable system of space transpor
tation, the Sowviets pursued a manned pres-
ence in space stations, relegating the trip
there and back to throwawsy Soyuzres

Aboard Salvut a daily routine sets m
Arising at 0800 hours, the men take the first
of the day's four  (Conlinued on page 438)

Al

m

-

*The author described 11s mmstons 0 the Ovtaber
1974 GEOGRAFHIC article, “skvlab, Ouipost on the

Frontbierof Space

Two crews make a crowd 1n Syt
wihen vistorg arrive in 1984, §he Rost
crew, commanded by Colonel Kizim

lower right, set a record of 237 days in
space, i 5!.:|l_| In The Sowviet _l_:r'n.jll |'-_;r' ::;..1_1-”'.,5:
aloft lomg enough for a mission to Mars—
as long as three years, The wisttors
inélude General Dzhanibekov, left, and
Svetlana Smvitskaya, left center, first

wormtan to fiy twice In Space §
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Engulfed in dust and the

srmoke of its brahing rockets,

the Soyuz T-6 spacecrift
lands in a Kosakhstan
field (left) in 1982, The
pirachute slowed ts
approach until a meter off
the ground, when an
antenna-iike probe mode
contoct ﬂil_E'T!EJJ:r.I_!.'_:' Feriroe-
rockets to fire; paired
craters mark the impact
(below). Ground crews
guickly tilted the capsule
uproetd, then erected O
support struciure.
Returning from Salvut 7,
the Sovuz T-6 carried a criw
that included Jean-Loup
Chrdtier, a French
cosmonaut who few with
the Soviets as part of ther




international ride-sharing
prograrm known as
[ntercosmos

Clpening Sovue 35 in
1980 (right), a recovery
tearm. pulls out Vialeri
Ryvumin; he and Leonid
Popow, seated at [eft,
returmed weak but healthy
after 184 days in Satyut 6.
-"'!:I'."I.'-;'r-i|| COSTTIONTT LTS .|'||':'.'|-_"
digd in accidents during
return to earth

The Soviets have 12

FON-VEQTS aF rJ'rrr.'.' on the

effects of prolonged

welghtlessness on the
human body and mind
Experignce wrdicates fhat
wark performandce may
decline after stays of more

than four or five moriths
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up nor down. Healthy vepetation could be
essential for recyeling air, water, and wastes
and providing food for longer flights, such
as a three-yvear round-trip to Mars.

On July 21 the cosmonauts recéive anoth-
er Progress visitor. Along with fresh food,
water, and fuel it brings another greenhouse
and new space sults—indicators that the
men will soon venture outside the station
to work

The cosmonauts revel in pewly arrived
photographs and video films of their fam-
ilies, looking at them again and again, They
play recordings of earth sounds—of falling
rain, rustling leaves, singing birds. With the
absence of gravity they have gained an inch
in height. They have grown accustomed to
the station's fetid atmosphere but not to the
awkward hvgienic facilities, which substi-
tute a vacuum for gravity in handling hu-
man wastes,

The first cottan planting fatls, and the dis-
couraged gardeners sow again.

Donning their new space suits, the crew-
men open the hatch and emerge. Their goal:
to install more solar panels on the under-
powered station. Using tools designed for
their clumsy gloves, they erect structures to
hold the panels, then hoist them with lines,
like seamen unfurling a sail,

In late August they load trash into the sec-
ond Progress, Flight Control fires its thrust-
ers to adjust Salyut's orbit. The freighter
departs for oblivion in the aimosphere

The gray-thumbed gardeners, twice de-
feated by reluctant cotton seeds, exult to see
Sprouts emerge.

RED-LETTER DAY the arrival
of a Soyuz bringing three com-
rades! Docking latches click, the
hateh opens, and the crewmen emhbrace
Viadimir Vasvutin, Georgi Grechko, and
Aleksander Volkov, Dzhanibekov and Sa-
vinvkh offer their guests bread and salt,
traditional symbols of Soviet hospitality
CVEDN IN SpAce

For a week the five cosmonauts share the
crowded cvlinder, conducting expeniments,
the hosts familinrizing the newcomers with
Salyut’s welter of equipment. Grechko stud-
ies the pollution of the atmosphere, which
he compares to a dandelion’s fragile seed
puff, so easily blown away, Each day

Are the Soviets Ahead in Space?

Dzhanibekov wears a special vacuum suit
that stimulates hlood circulation in the low-
¢r body, a sign he will soon beé feeling carth's
gravily—going home!

Using themselves as human guinea pigs—
a frequent and unloved chore—the men
employ a small medical device to study
acupuncture points for reducing the dis-
comforts of living in zero geavity. They ex-
periment with electrophoresis—isalating
pure materials for lifesaving drugs—possi-
bly an early space-based industry.

NE HUNDRED TEN days after

entering the frozeén station,
Dzhanibekov bids [arewell to
Volkov and Vasvutin and his faithful crew-
mate Savinvkh. With Grechko he boards
the Sovuz he arrived in, The transition
marks the frst time successive crews have
manned Lthe station without interruption—a
historic landmark in the permanent occupa-
tion of space

Their capsule begins the looping voyage
home. At 9 500 meters a red-striped chute
joltingly slows their descent. Thevy bump
onto the Kazakhstan steppe, and a recovery
team closes in. Like other long-duration
space vovagers, Drhanibekov is weak, a
stretcher carries him to a medical vehicle.
“Mother Earth 15 punishing me lor leaving
her for such a long time," he observes,

(n board the Salyut, Vasyutin, a 33-vear-
old space rookie, takes over is mission com-
mander—a role he will fill only briefly

Soon Vasyutin, Savinykh, and Valkow re-
ceive their first robotic visitor—a module al-
most as large as the station itsell. In it are
three tons of [uel and five tons of cargo, in-
cluding more scientific gear—s1gns the men
will remain aloft many months, Equipped
with 1is own solar-energy system, such s
module can fly independently with a space
station, serving as an astronomical observa-
tory, an industrisgl piant for processing al-
loys: and pharmaceuticals, or a mant
ereenhouse for producing food and oxygen.

Savinykh, scrutinizing earth’s surface,
discovers promising 01l and gas formations
in the mighty Pamirs range in Tajikistan.
From the springtime of his arrival he has
watched the fields and forests take on the
deepened green of summer, the hues of au-
tumn, and now the gray presage of winter,
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THE WORLD'S BUSIEST SPACEPORT

More than o thousand payloads
fave =nared into ortat from
Plesetsk, o military factlity set
among forests, lakes, and peat
bogs §00 klometers north of
Moscow. The cosmodrome also
serves as a launch site for many
of the {0 missiles tested each
Vear
L/, o [est figure

40} times the averdite

Plesetsh bepan as o lgunch
site for mulitary missiles, chosen
for its tsolation, rail line, and
relative nearness o potential
U, & targets, Total secrecy
cloaked its operations. Then in
1966 the Sowviets ounched a
satellite into an orbital path
never Hown before, This
triggered the curiosity of
Creaffrey BE. Perry, organizer of
the Kettering Group of amateur
aovint space analysts

Muthematically frocing
the satellite to its origin,
Mr, Perry announced to the
wiorld the new cosmodrome's
location—18 vears before the
sSoviets achnowledged
IES existence

Capitalizing on unclassified
LI, §. satellite imdgery made
ciriier this year, analyst
Charles Vick has lifted anothes
vell from Plesetsh In his
interpretive drawing (abowve)
the letter A marks Plesetsk's
girport. A malitary research and
development center, B, stands
nedr Kochmas. The hub of the
cotriplex borders the Yemitsa
Kiver along ling B-C; here stand
perhaps o dezen launchpads
Silns holding ICBMs—both
pperationad and for testing—
He along [ine B-D-E-F




The new crew members have brought a
green thumb. The tiny greenhouses burgeon
with sprouts of onions and lettuce

Fhey have also brought trouble

~oon after Vasvuiin takes command, his

crewimates observe that he is behaving gb-

normallyv—"tense, o bundle of nerves,"” Sa-
vinvkh confides in his diary. Kacked by
fever, he remains all davin his sleeping bag.
Increasingly the work load falls on the expe-
rienced but mission-weary Savinvkh. He
and Volkov persuade Vasyutin to consult
with the ground

Around the world soviet
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Spaceships passing in the
night, Mir and Salyut flew
above Washington, D. C., las
Aprii |r"|:II_.:i|'IT.' Wiith such tifi
exposures, Houston residernt
Paul . Maley - monitors muany
Soviet satellites. A cadre of
gmateur sieuths worldwide
provides much of the avatlabile
prblic information

At the U 5. Space Command
(left) in Colorndo Springs, o
monttor shows Mirs orbit
Alert for missiles fired from
Sovier silos, mobile l[ounchers,
and submartnes, the Space
Command trmacks some 6,000
space objects, noluding

150 active Soviet saftellites

space-watchers eavesdropping on Salyut
transmissions detect scrambled signals; they
assume the conversations concern militan
matters, the usual cause for secrecy

Back rom Flight Control come recom
mendations from Academician Oleg (Ga-
zenko, the U.S5.5. K's
Vasyutin's mood improves, but anxiety per
meates the mission. In the long history of
soviet manned thight, with its rigorous psy-
chological and physical screéenings (even
a tooth that can cause trouble s pulled

before lift-aff), illness has never curtailed

lop space doclor

I'mio of cosmodromes sustams the high launch

re that chargeterizes

the Soviet Spac
progrom. Only Baitkornuy sends sateilites i(nto
eoaatoread orbit, witile Plesetsk launches
them into near-polar paths. Kapustin
yar iounched @ single miiiarny

Marnmnedd

g

satellite tn 15985
indirigs occur on the

N

sparsely inhabited

. steppe nortieast

J of Batkomur




10 have to abort would be both
a low to morale
The scrambled communications contin-

A Mmission

costly and

ue, heightening the interest of Western
savinvkh and Volkov begin to
deactivate the statton. On November 21 the
three disappointedly enter their Sovuz taxi

nhservers

savinvkh closesthe hatch on the station that
he and Dzhanibekov had entered with such
th iship 167 davs belore.

1 heir capsule descends through a wintry
sky and thuds onio the bleak steppe. A hel-
copter whisks Vasyutin to & nearby town,
then an airplane bears him to a Moscow hos-
pital. Later, word spreads that the vouthiul
cosmonaut has suffered a severe inflamma
EIII]". |F:E."'1 ]'lllr'l.tT'IlIZI'ul-'I |- ¥ .|_|:|l’

‘olkov are healthy, The nation

praise on their accomplishments,
which include 400 scientifi
and the photographing of 16 million square
earth's surface

by = L1 ik

wieak but
lavishes
ODSETVALIONS

glometers of

LARN THE ANATOMY of the
complex Soviel space organism, | vis
ned kKev tacihties clustered around

Moscow, At Ralimmngrad, a northern sub-
urh, my hosts took me through Flight
Control, an electronic nerve cenler incon-
gruously carpeted with Oriental rugs. An
immense video screett showed the orbital
track of Salvut as it circled earth every 90
minutes, Since February that screen has
flashed with asecond blip, moving with Sal
vut—Lihe new space station Mir, Similar in

Are the Soviers Ahead in Spoc

size, Mir bristles with six docking ports com-

pared to >alvut's two, permitting it to host as
r'r'|=-1‘._*~ as four large modules

In another suburb 1 toured Star Citv, the

cAmpus-like training center for cosmonauts
Here some 50 military pilots, about half the
CoSmMOnaut corps, oleasant housing
and well-stocked shops tha '. contrast sharp
v with spare facilities available to ordinary
Muscovites

1':!|I'|'-.-

casmonauts are civilian
engineers; thes 1--'{L|1w'hL-LL'::.LL'rL-:|J_'. when
ramning for a specific flight, " sa1d Rex Hall,
a London analyst of Soviet space activities
whose specialty is the cosmonauts. “We
Lhink about ten of the total are women.'
I lollowed Gen. Georgi Beregovoy, an il-
lustrious cosmonaut and the center's com-
training simulators
for Salvut and the Sovuz space taxi, Nearby
gn enormous water-filled tank held a Salvul
|.I'I|'I|'|-:-|J|I- ]'.-I_'tl_' I_II‘-I'I-._.I[||_:,I_I|'- WL B '-'|_|_|:_I
merged in stmulated welghtlessness. Anoth-
er room held a centrifuge; used for spinning
the cosmonauts to help condition t for
spaceflight
“Their training 15 much more rigorous
Lhan Amerncan astronauts’,” said Mr, Hall,
‘but less =0 than eartier, when no one knew
whatthe cosmonauts would face. Then they
were subjected to violent spinning on the
centrifuge, intense heat for 24 hours while
wearnng space suits, ejections from MIG air-
craft in flight, parachute jumps, two-week
confinements in (Comtinued on page 447

manding officer, past

-
-
of



BUILDING ON SUCCESS

To orbit more than a hundred payloads a year, the Soviets i
employ proved boosters. All but two, the Protons, derive

from ballistic missiles; all burn liquid fuels. These Charles Vick

drawings incorporate available information and inferences

taken from general rocket technology.
Not shown: a projected heavy-lift rocket I,,'

" and a medium-lift booster now being tested.
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isolation chambers, We believe several
trainees died from stress.”

CGreneral Beregovoy spoke of the space
program's large user community—the hun-
dreds of organizations that benefit from
space activities. I visited a few: Intersput-
nik, the small Soviet-bloc version of the
worldwide Intelsat communications net-
work; the meteorology office, whose direc-
tor said space observations had sharpened
forecasting by perhaps 20 percent; the earth
resources office that processes imagery as so-
phisticated as that from U, 5. Landsats,

MNOEPT FOR the cosmonauts’ uni-
forms, the biggest user remained
unseen: the Soviet military estab-

lishment. Subordinate only to the Commau-
nist Party apparatus, the Ministry of
Defense and its Strategic Rocket Forces—
the elite of the armed services—direct a far-
flung empire of design bureaus, manufac-
turing centers, and launch sites.

“Of the 98 missions of 1983, two-thirds
were military, and many more had dual
roles,” aceording to Wicholas L. Johnson, a
leading Soviet space analyst with Teledyne
Brown Engineering. Each January he pub-
lishes a meatv review of the preceding year's
activities, Selective combing of his doviel
Year in Space 1985 reveals much:

January: On command from military
planners in the Kremlin, a six-ton spy satel-
lite changes orbit to swoop low over the

Irag-Iran battlefeld; three weeks later Iran,
a Soviet allv, launches a major offensive.
From Baikonur a satellite known as a Gori-
zont lifts into geostationary orbit; there it
joins athet satellites that relay television sig-
nals and the backup hot line between the
Kremlin and the White House

February: A mystery satellite, one of sev-
eral for the year, goes into geostationary or-
bit; observers speculate that it is a new tvpe
of military communications satellite. U. 5,
racdar observes the strange death dance of a
radar ocein-reconnaissance satellite, or
RORSAT: On command from the ground a
nuclear reactor that powers the satellite sep-
arates and i propelled to a higher orbat,
where it will park for centuries with its ra-
dicactive wastes. (In 1978 a similar satellite
turned rogue; Ignoring commands to sepa-
rate, it tumbled out of control and spewed a
swath of radioactivity across Canada's
Northwest Territories. )

March: A new-generation spy satellite
goes up, and it will function for 207 days—a
recard {or the usually short-lived Soviet or-
biters. In an intriguing multiple launch a
rocket carries up eight communications sat-
ellites and dribbles them into orbit, Authori-
ties announce the death of Venera 15, which
for a vear and a hall made radar maps of Ve-
nus; a compamon satellite, Venera 16, still
scans earth’s sister planet

April: The Soviets orbit an ocean-
surveillance satellite designed to garner

Are the Soviels Ahead in Space?






electromic intelligence from U, S
munications and radar signals. Such EOR.-
mAls, along with the nuclear-powered
RORSATs, give the Soviets a capahility un-
matched by U. S, space hardware

.1l.|',e_-. To watch the Israeli evacuation ol
Lebianon, a4 spy satellite dips low over the
action. Three navigation satellites join th
.35 R '5 two con - Civilian

fleel corm-

stellations of o

and military space navigation aids. Several

distress signals from

ships and aircratl as part of an international

carry devices to reldy
search-and-rescue apparatus; already it has
in estimated 600 hives worldwide

June: A large pholtoreconnaissance satel
lite, headimg from Souath America toward
the 11, S CXperes ae
that the >oviets tngeered a destruct

wechanism m fear it might land on un-
friendly sall. Anearlv-warning satellite rizes
lrom Dusy PlesetsK Cosmodrome; it 1s one o
seven sent up during the vear to detect U
I'l.l”l'-'lfl'-I'I‘.!-'-_II.I' i:IIII.l |I|‘- 1'..['-[r I'|.'-
scientific probes that will rendezvous with
comet Hallev, drop ol r
hot =01l of Venus and balloons to sample its
atmospheres

_Tlll'. A SpRCe-age Noah's ark deéparts Pl

setsk carrving wildiife tor biological tests:
two monkeys named vernyy and Gordyy
ten rats, I_:": flies, 1ns plants, and ten

dll EVE II'II':- ,.'II:|| A 100l re-
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sucidlendy breaks un:

s o analvze the
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show that rerenet

moved.
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12 on earth, providing insi
man injuries might heal in space
ing of monkevs in near-pol
that humans soon may follow
Aupust: 1Two nuclear-powered
“ATs enter orhits that enable
follow NATO fleet exercises
september: Ten reconnaissance satellites
look down-—the largest number ever
October: Twice the Soviets send up three
rockets 1o a day—17 launches dunng this
busy month. Un orders from the ground the
nuclear-powered RORSAT: that observed
NATO ships send their radiocactive
oads into higher parking orbits
Movember: Ina lull J"a-llu-.'a'in--_' the October
lnunch frenzy, only five satellites go up
[Jecember: An electronic 3P satellite as
DIF A5 A bus
the month, 95 fort

RORE

LNETT radar to

[HAY-

climaaxes a dozen launches tor

ne year
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their vehicles have been _.I'!'.'l-.'.l'l'!'!-l'l by
fuel rather than by solid

Weightless in water, cosmonduts
renearse extroventcuwiar aetivity at Star
Citv, their training center
Moscow (facing page). Here the

- =i | F p. = fam
AR Eed, I”::'.r_l.f- iarn 4 -1"|:.|_|'.I.r

-y .'ru'-J'1 1 Savitskaya tests an arg

outsicle
rivEFeal |
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THAC Re-Li g

wlder during the first female spacewalk
|h+_'ifm1.'l She “demonstrated the stomna
gl Tl 1k ' l' &l fTELITT, : :il": .!.ill.':lI

il Dzhanibekoy

l.||!-!'. L L |:1'-_ rar

L} SUSTAIN this rate,
the Soviet Union relies on an assort
ment of ime-tested rockets. Thevem-
!'IEI.J.'-I."t- Soviet ||l'|.!. v of shunni Ne ¢xo1
hardware in favorof the s

i i
while steadiy

busy launch

'umh -_l[|L| risltabile
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Loy
propellants such as
ul-fated shuttle CHallenger
propellants that cannot be tested
thegnt or turned off once ignited
“Their workhorse rocket is the
launched the first intercontinental ballisti
missile in 1957, notes Charles P. Vick, a
foreign-technology analyst with the Space
ind Rocket Center in Huntsville, Alabama.
“It's sent up over a thousand pavloads.”
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In the mid-1960s he and others observed
that the Soviets were sending up big pay-
loads—bigger than their known rockets
could Hft, Assembling scraps of data, Mr,
Vick in 1973 published a tentative look at
the Saviets' Proton rocket, still their most
powerful operational booster

Western abservers learned that engineers
were developing an even larger rocket. Ru-
mors mounted, But data was sparse, and as
usual the Soviets said nothing.

In an obscure Soviet book Mr. Vick dis-
covered a sketch of an unfamiliar launch
gantry. From the construction of the gantry
he painstakingly re-created the design of
the rocket that would be married to it—

==

B5L

the Soviets' supersecret heavv-lill booster

“This one defeated them,” he notes. "o
achieve lift-off, they clustered some 18 en
pines for the booster's first stage, The en-
rines had to fire synchronously or the rocket
would vilirate until it tore it=elf apart.

“The first test exploded on the pad at Bai-
konur, leaving a scorch mark that was visi-
hle on satellite imagery. The second ripped
apart 12 kilometers up., The third rocket
climbed nearly 40 kilometers, then ripped
apart. Onlv now do the Soviets appear to
have a viable heavy-lift rocket.”

Despite the Soviets' cautious advance into
space, they have known disasters. A rocket
exploding en a Baikonur launchpad took
scores of ives in 1960, according to James k
Oberg, a manned-spaceflight expert with
the U. 5. shuttle program. Seven years later
Viadimir M. Komarov, pilot of the Hrst
Sovuz, became the world's first space fatali-
ty when a chain of mechanical failures
causéd the eraft to tumble en descent.

In 1971 the first Salyut crew, returning
after a tiumphal mission, descended gently

#3530

MIR

CORE OF A
SPACE COLONY

Muankind's pgrmanence in space mey
hegin with the Soviet statign Mir,
Russian for "peace.” Launched February
1986, Salyut-size Mir boasts imiproved
control and operations systems,
expanded crew space angd—
mast significantly—a forward
dockitg adopter equipped

with five ports,

Flere, four craft—all
already in use—deploy ar the station
A Sovur TM space taxi hos docked
vertically. A second TM departs the
forward port as:a crew member inspects
the docking seals. Flying in formation,
lower, is a large modiile, nearly the size
of Mir itself. Equipped for manned and
unrnanned operation, ©t could house
experiments for astronomy, materials
processing, or horticulture; periodically
it will docl with Mir. At the stotion's
stern rides a Progress freighter.

Instde Mira cosmonatit monitors the
controf gtotion while another floats
toward his compartment with slegping
cocoon and porthole—groctous living Hy
space standards. A treadmill for jogging
stonds ot the csmonout’s left

First to occupy the stotion (left),
Viadimur Solovyey and- Leonid Kizim,
at right, returm last fuly aftera
[ 25-day mission to Mir

and Salyut 7

TTLRNT T L]
i m i
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sentry over the U.S.5R.'s 1,400 ICEMs
nd 62 missile-laden submarines. All three
alarms were ICBM tests, detected by U, 5,
earlv-warning satellites.

Early in the space race the U.S. 5 R. and
the 1. S, began experimenting with anti-
satellite measures—rockets and other de-
vices for destroving the other side’s orbiters,
In 1968 the Soviets tested a killer satellite
that closed on its target and exploded, dis-
abling the prey with shrapnel. A score of
tests followed, with about half successful;
then in 1983 the Soviets announced a test
moratorium. Meanwhile the U, 5. had re-
sponded with an antisateflite rocket borne
by an F-15 fighter; it was fired three times
before Congress put tests on hold in 1985,

In 1983 a Royal Australian Air Force unit
photographed Soviel seamen recovering a
smnall space plane that had splashed down in
the Indian Chcean after a single orbit. Four
such flights have now been made. Some ex-
perts believe the space plane could be a test
model of a larger vehicle to ferry personnel
to Soviet space stations. Otherssuspectitisa
mussile carrier that could drop out of space
aonto U. 5. carner fleets.

N A RAINY DAY in Moscow 1
visited a great gray structure
housing the Space Research Insti-

tute, The facility had a worn look, as did its
less-than-new computers. Worn, but nol
tirecl. For here a galaxy of scientistsdirectsa
vast panoply of space programs for explor-
ing the earth, the moon, and points beyond.
Reflecting the hospitality of its personable
director, English-speaking Academician
Roald Z. Sardeev, the institute has fostered
warm intérnational cooperation during the
chilliest of international chmates.

During the moon race the mstitute sent a
procession of vehicles to that great goal—
lunar flyvbys, lunar orbiters, lunar soil
samplers. While Apollo 15 astronauts were
exploring the moon’s Mare Imbrium, the ro-
hotic rover Lunokhod-1 was analyzing soil
samples only 1,000 kilometers away.

The red planet beckoned, and the Soviets
sent forth a succession of probing space-
craft, each laden with tons of equipment.
Two missed the planet entirely. Two
crashed on the Martian surface—accidents
U.S. experts fear may have introduced

454

garth microbes to the Martian environment.,
Four other probes making the long journey
met with only partial success.

In 1988 two huge Soviet vehicles will
again venture to Mars, tostudy its enigmatic
moon Phobos. If evervihing goes well, small
landers will descend, then hop about In
greatl kangaroo leaps, chemically analyzing
the surface.

The institute’s greatest successes were 1o
inhospitable Venus., Time after time Soviet
robots have raced through the solar system
to overtake the planet, groped downward
through its searing gases, and soft-landed 1o
photograph and taste-test the scalding soil.
“The missionsarearemarkable testimonyto
Soviet capabilities,” obsérved Dr. James
Head of Brown University, a leading U. 5.
planetary scientist who has worked cooper-
atively with Soviet counterparts.

Cooperation between the two space pow-
ers reached an apogee in 19735, when their
spacecraft rendezvoused in orbit and the
crews—itwo Soviets and three Americans—
spoke each other's languages as they con-
ducted experiments. Known to the Soviets
as the Sovuz-Apollo project, it still is a
sopurce of national pride.

As commander the Soviets chose Alexei
Leonov, first man to walk in space and a
demigod in the pantheon of Soviet space he-
roes. Three-flight veteran Tom Stafford led
the American crew, which included Vance
Brand and Donald K. “Deke” Slayton,

During training, Sovuz-Apollo crews and
support teams visited each other's countries
half a dozen umes, giving U, 5. experts their
closest look at the Soviet space program, 1
talked with crew member Deke Slayton,
now president of Space Services, Inc., a
commercial launch company.

“Fine, generous guys,” he recalled of his
Soviet colleagues. "*We were all mlots, with
a lot in common, Their training was like
oursexcepl theyspent less time in simulators
and more in the classroom. They weren't as
technically oriented, We were involved in
engineering, while their role was primarily
medical. They didn't like being guinea pigs,
but they went along.”

Mr. Slayton spoke of the cosmonauts’
lofty social status, " They're heroes—almaost
revered. The Soviets have been plaving at
being atheists, and the cosmonauls seem to

National Geographic, Octaober 1986



fill a vacuum.” And so it spemed to me. Ex-
ploits in space stir the Soviet soul like a reli-
gion-—stirrings fanned by a government
immensely proud of space successes,

Al the cult's pinnacle stands the martyred
¥uri Gagarin. Only Lenin's ikenesses out-
number his among busts and paintings hon-
oring Soviet heroes, At the numbing news af
his fiery plane¢ crash in 1968, Red Square
spontaneously filled with silent mourners.

Anestimated 175 space museums atiract
devotees across the land. In the vast Young
Pioneers program, the Young Cosmonauts
attract the best and the brightest. Televi-
sion, newspapers, postage stamps—all tout
Soviel achievements in space.

EEING the uneven progress of Soviet
technology, 1 often wondered how
this still industrializing land had

achieved a lead role in the exotic arena of
space exploration. For an answer my hosts
took me to Kaluga, 160 kilometers south-
west of Moscow, where a century ago a rus-
tic genius charted the course to the stars
Here Konstantin E. Tsiolkoviky, a near-
deaf schoolteacher who bad read Jules
Verne, made the theoretical calculations
necessary for man to “emerge from the
bounds of the atmosphere. "

Soviet space research surged after World
War Il with an influx of German rocket
technicians who were pressed into service.
The Soviets acquired V-2 rockets, along
with blueprints for an ocean-spanning mon-
ster designed to hit New York City,

The stage was set for the final triumph.
Sending probes ever higher, in 1957 the So-
viets put in orbit 8 small sphere they called
Traveler—in Russian, Sputnik.

In the fine space museum at Kaluga |
heard a recording of the next great event
Tsiolkovsky made possible, the launching
of Yuri Gagarin: the firm command to fire
the rocket, the terrifving roar, then Gaga-
rin's jubilant crv, “Prekhali]l—Let's go!™

That command to fire came from anather
greiatspace Ngure, >ergel P. Korolev, the en-
gincer whose forceful personality translated
Tsiolkovsky's calculations into rockets and
spacecraft. The Soviets kept his name secret
during his lifetime, referring to him only as
Chief Designer.

What of the future? Where are the Soviets

Are the Soviets Ahead in Space?

headed in space? Obviously no ready road
map greets the inquirer. But my hosts gave
some hints, and Western analysts contribute
plausible projections.

Space stations: Western observers see
Salvut and Mir being replaced in a few years
by alargerstation. This hinges onsuccessful
launching of a heavy-lift booster compara-
ble to that which lifted Skvlab. “They ¢could
assemble p large station today, piéce by
piece,” siid Geoffrey Perry. “But it's much
more efficient to send up large components. ™

U. 5. Defense Department analvsts ex-
pect test launches of a jumbo rocket at any
time, with a new generation space station to
follow within a yvear or two, “When it flies,
it will be huge,” calculates Charles Vick,
“about 8.3 meters in diameter and welghing
at least as much as Skylab, "

Meanwhile the Soviets are expected to
dock as many as four large modules at Mir,
with continuously operating crews.

Shuttle: The Soviets contend that their
Inexpensive, mass-produced rockets make a
shuttle unnecessary for the near future. “We
see no need until the next century, when we
will want to transport more material be-
tween earth and space,” General Dzhanibe-
kov told me.

U. 5. analysts dispute this. U, S. satellites
have photographed the Soviet shuttle, De-
fénse Department spokesmen add that it
will look familiar—built partly from U. S.
shuttle plans obtained by means of an im-
mense Soviel apparatus for technology
acuisition.

Space industries: Despite a slackening
of U, 5. interest, Soviet authorities speak
bullishly of prospects for space manufactur-
ing and processing industries. Pharmaceuti-
cals and semiconductors lead the products
list. Gen. Vladimir Shatalov, chiel of cos-
monaut training at Star City, states that
space industries will earn 50 billion rubles
(35 hillion dollars) annually by 19%0.

To the moon? A number of U. 5. au-
thorities believe the Soviets will establish an
orhital moon station and from there colonize
the lunar surface. *Theyll do it partly to
gain experience for going to Mars," savs an-
alvst Marcia Smith, president of the Ameri-
can Astronautical Society.

To Mars? The Soviets feel a spiritual pull
oward the red planet. "Even back in the
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thirties, when Tsiolkovsky was alive, that
was our dream,” I heard from aged rocket
designer Igor A. Merkuloy.

The logistics posed by a three-vear round-
trip are staggering. The Soviets estimate a
crew of three would require four and a half
tons of food, ten tons of oxygen, and 17 tons
of water, “The téchnology of water regener-
ation is advancing rapidly,” Dr. Gazenko
zaid. “But then there are the psvchological
obstacles, How do vou regenerate the hu-
man spirit "

When will 2 Mars mission get under way?

Academician Sagdeev stated that a Mars
vovage will not take place before the vear
2000, Nicholas Johneon interprets Soviet
expectations to encompass lunar bases with-
in 20 years, Mars expeditions a decade later.

Yet cosmonaut Savinvkh, speaking in
Yugoslavia, said he has signed up to ride a
Mir to Mars before 1995, This sounds plau-
sible to Londoner Rex Hall, "Once the Sovi-
ets gecumulate five or so years of success in
Mir, they'll feel comfortable moving on to
Mars. We could see three or four Mirs and
modules in tandem, manned by a créew of six
who work and sleep in shifts.”

Soviets at all levels speak hopefully of a
joint U, §.-U 5.5, R. mission to Mars.

Military: Because the Soviets admit to no
military space program, and with much
U. S, information classified, Western ob-
servers peer into a clouded crystal ball. Most
agree, however, that Soviet militarization of
space 15 extensive.

Space stations play a definite military
rale, with cosmonauts engaged 1n visual
reconnaissance and development of strate-
gic materials, Two Salyuts—3 and 5—were
dedicated to military tasks.

The Soviet antisatellite weapon is opera-
tional, in contrast to the thrice-tested U, S,
version, And the Soviet A-sat can reach
higher, to 5,000 kilometers, spokesmen for
the Department of Defense stress.

The Soviets’ rapid-fire launch capability

confers an enormous military advantage. “If
same of their satellites were knocked out,
they could quickly replace them," observes
Nicholas Johnson, “Our smaller U, 5. con-
stellations of satellites would be easier to dis-
able and harder to replace.” Even without
the disruption of war, accidents had grounc-
ed the U. 5. launch svstem at the time of
my writing.

Soviet officials speak out vehemently
against the U. 5. Strategic Defense Initia-
tve, or “Star Wars." But many U. S, ex-
perts contend that the two superpowers are
steering parallel courses, with the U.§.5.R.
perhaps out front in space laser weaponry, a
key component of *Star Wars,”

“The Soviets already have developed
ground-based lasers with the capability to
blind low-orbiting U. 8. satellites flving di-
rectly overhead,” said a defense official.
“These could be operational by the end of
the 1980s. By then the Soviets could be or-
biting space-based lasers for use against sat-
ellites.” Development is also under way on
weapons emploving particle beams, radio
waves, and kinetic-energy devices.

(O WHO'S AHEAD in the space racer
“The U.5.5.R. has a powerful pro-
gram," said Sven Grahn, a Swedish
space engineer and a leading member of the
Kettering Group. “In many areas—manned
flight, space medicine, materials process-
ing—they may be out front. But they have
nothing yet to match American shuttle tech-
nology, and they can't go much further with-
out & heavyv-lift rocket.™
Theirstrengths, analvsts agree, lieintheir
methodical, building-block approach and
the breadth of their commitment: strong
militarv and manned programs, imagina-
tive space-science goals, and a busy launch
schedule—all while developing a shuttle
and medium- and heavy-lift rockets.
It's a race without a finish line, but thev're
running hard O

Puthfinders to the cosmos, a handful of brilliont theoreticians and engineers inspired
the Soviet surge into space. Konstantin E. Tsiolkovsky, a small-town schoolteacher,
formulated the theoretical foundations of space travel at the turn of the century.

Irt the 19208 his disciple, Fridrikh Tsander, stimulated research and experimentation
dominated by Valentin P. Glushko, engine expert; Nikolat A. Rynin, space encyclopedist;
Yuri V. Kondrautyuk, rocket theorist; and Sergel P, Korolev, a forceful engineer

who melded his colleagues’ genius into the Soviet space program,
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In the Far Pacific

At the Birth
of Nations

By CAROLYN BENNETT PATTERSON

Photographs by DAVID HISER
and MELINDA BERGE

ew flags in the Pacific go on proud display
(below) at Truk state’'s Xavier High School, still
scarred by World War 11 shells. Traditions are
kept on Yap state's island of Mogmog, where

Western dress is discouraged (right). Such are the con-
trasts among three new nations and a commonwealth,

sponsored by the United States of America, that now
are about to step onto the world stage.







Maze of unsurpassed beauty, the Rock Islands ol the
Republic of Palau set tropical gardens atop coral ridges.
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Speedboats carrying tourists, mostly Japanese, carve
glass-clear waters filled with a fantasy of sea life.
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ROM THE SEA Puluwat is every-
man’s dream of paradise: an isiand
sel in the blue depths of the Pacific,
ringed by a coral reef thatencloses a
crystal clear lagoon.,

Ashare it looks like a garden, with tower-
ing coconut palms lining the broad sandy
piths and great old breadfruit trees, their
roots clutching the earth hke gnarled fists,
rising majestically above the green banana
and taro patches

And the people. The men bare to the sun
save for their thus, a bright swath of cotton
stretched tight between the legs and tied
around the waist with loose ends swinging
The womenin long skirts, their breasts un-
covered, bending low in obeisance when-
ever they meet older males, The youngest
children, naked

It waslike thison Puluwat, one of the Car-
oline Islands, 18 years ago when the people
held a feast to bid 21-vgar-old john Uroo

farewell. Related by blood and extended
family to most of the islanders, John at

his leave-taking drew a large crowd, who
brought to the feast homegrown bounty
roast pig, fried fish, bolled breadfrut, taro
root and leaf cooked in coconut milk, small
sweet bananas, and coconul wine

After the elders' speeches John rose. "1 go
to jump over the wall," he said

d 6l

The wall John went to leap was [igura-
tive, built of conditions that separated him
and fellow islanders from todav's world—
isolation; poor health care and education,
and few financial resources, In good health,
John had a plan to overcome the others. He
would go to college in the United States—
the first from his island to do 50,

Aided by a scholarship, John succeeded
He graduated from Minnesota's Bemid)
State University, married an American girl,
and eventually returned to Truk n the Fed-
erated States of Micronesia, where 1 met
him. There he serves the governor as a mu-
nicipal affairs officer, In an area that in-
cludes his home island of Puluwat. Having
jumped over the wall himself, John Uruo
naow helps others do the same

Recently 1 spent nearly three months
among three Pacific island groups known as
the Marshalls, the Carolines, and the North
ern Marianas, in a part of the world called

Man of two worlds, John
Uruo, left, pilots an
outrigger sailing conod on
¢ visit to his home island
of Puluwat tn Truk state
Some 18 yvears ago he left
Puluwat for college in the
United States, believing
that he was [eaping overa
wiall 1o the modern world
Today, as a municipal
affairs officer for the
govermor of Truk, he helps
such islands as Puluwat in
the struggle for a better
life. John's Amearican wife
and two teenage doughters
live mostly tn the L &
becatise he wants the girls

to be educated there,

Micronesian. The islands sprinkie a vast
ocean kingdom about the size of the conti-
nental United States but with less land area
than the state of Rhode Island and a popula
tion of only 160,00

Today the islands are emerging into the
light of self-government, taking their places
an the world stage aflter nearly 40 vears asa
trust territory administered by the United

Nuational Geograpliic, October 1986



States under United Nations auspices. In
May the United Nations Trusteeship Coun-
cil recommended to dissolve this last trustee-
ship. The dissolution now awalis 2 Secunty
Council vote, which will formalize the new
arrangements.

Under new flags, the Marshalls in the east
and Palau, a group of izslands in the western
Carolines, have voted to be republics, while
the other izlands in the chain have united
as the Federated States of Micronesin—
Kosrae, Pohnpet, Truk, and Yap,

Although self-governing, all three nations
are to be closely tied to the United States bv a
compact of free association, an arrangement
unprecedented in U, 5. constitutional prac-
tice. Under the compact the U. 5. will ap-
portion among the three & total of 2.7 billion
dollars, including adjustment for inflation,
over a period of 15 years, (Palau’s compact,
presently being contested in Palau's Su-
preme Court, would run for 50 years but
after the 15th vear would be funded out of a
TO-million-dollarinvestment fund. ) In addi-
tion the U. 5 will continue to provide airline
and airport-safety services, public health
and weather prediction, currency, an inter-
national postal service, and disaster relief,

For the Republic of the Marshall Islands,
where on Bikini and Enewetak Atolls nu-
clear devices were tested from 1946 to 1958,
the U. 5. has agreed to set up a 150-million-
dollar trust fund to benefit islanders affected
by the tests, ®

Finally, the United States gssumes all re-
sponsibility for the defense of the three
states, asking in exchange that they remain
closed to the military forces of other nations
unless the U. S. agrees otherwise.

The fourth group in the Trust Territory of
the Pacific Islands—the Northern Mariana
Islands—elected an even closér bond with
the U, 5., the status of a commonwealth. Iis
residents receive regular benefits from a
wide range of U. 5. government agencies,
and their territorial government i= given [i-
nancial grants for special needs. Ultimately
thev will become U. 5. citizens.

'ERYWHERE on my travels |
looked for such walls as John had
leapt and found many stll standing.
Others are crumbling, and some
have disappeared. But I found that 1too had

New Nations in the Pacific

to jump over a wall, the wall of my own ig-
norence about the area

Pipe-smoking and patient, Sam Mec-
Phetres came to my aid. Archivist for the
trust territory government, he recounted
how the islands were settled in prehistory
by intrepid peoples who sailed there from
Southeast A=ia, After the region's discovery
by Europeans—Magellan came through in
the 1520s—trouble followed. Spain, claim-
ing evervthing, lost evervthing in the
Spanish-American War of 1898 The United
States took Guam and the Philippines as ter-
ritories; Spain sold the other islands to Ger-
many, which lost them to Japan in the early
days of World War 1.

Under a League of Nations mandate, Ja-
pan energetically colonized and cultivated
the islands until World War 11, when the
United States got them the hard way, with
the ivesof its ightingmen. In 1947 the U. 5.
Navy set about administering the islands as
a United Nations trust territory; the U, 5.
Department of the Interior took over the
administration in 1951.

“But 1t was not guite that simple,” said
sam. “Having fought our way across the Pa-
cific, island by bloody island, our country
wanted to be sure they would never again be
used againstus. The territorv was declared a
‘strategic trust,’ a status that gave us the
right to fortify it with military bases and
close off certain areas if necessary,

“In fact,” said Sam, “we're sitting in one
of those once closed-off areas nght now."
His office in Saipan, the administrative cen-
ter of the trust territory and capital of the
Northern Marianas, was built in the 1950s
bv the Navy for the Central Intellicence
Agency as part of a supersecret complex for
training Chinese Nationalist troops to oper-
ate inside the Communist-ruled homeland.

The Kwajalein Miszile Range in the Re-
public of the Marshall Islands i= another
case in point. With the 600 native people
moved out, “*Kwaj"” harbors 3,000 Ameri-
can civilians in a 900-acre setting that most
resembles a golfing condominium complex
in, say, the state of Florida (pages472-3),

But the purpose of the island’s develop-
ment is far from frivolous. Situated at one
end of the world's largest atall, Kwaj is the

*See "Bikini—A Way of Life Lost," by William 5.
Ellts, inthe June 1956 NATIONAL GEOGGRAVHIC
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vorthern Marianas hove elected 1o O o
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Pacific terminus of a U, §. missile range,
where experts measure the splashdown ac-
curacy of ballistic rockets fired from Van-
denberg Air Force Base, 4 500 miles awayin
California. The facility is expected to play
an mmportant part should President Rea-
gan's “Star Wars" technology go forward.

For the use of Kwajalein and the other 1s-
lands in the missile range, the United States
pavs a rent of more than 10 million dollars a
vear, The money goes to the Republic of the
Marshall Islands, chiefly for transmittal to
5,000 landowners, most of whom live on
nearby Ebeyve. Many work on Kwajalein,
commuting to some 600 jobs there.

7] LUM OF THE PACIFIC,” I had
heard Ebeve called, but, even so, |
was unprepared for its squalor when
| arrived at dusk from Kwaj. Along

4 pocked asphalt lane, houses of sheet metal
and cinder block crowded wall-to-wall with
no space for grass or trees. Bands of chil-
dren, some mere toddlers, ranged the street,
their only plavground on the 78-acre island
where B, 000 people live (pages 474-5). Spol-
ting me, the youngsters crowded around,
incessantly calling *Hello."

The next day 1 visited the hospital and
met the public health nurse. To the question
“How are things?"” she answered: “How can
I make a progress report to the United Na-
tions when there is no progress? We need
help! Today, for example, we have no insu-
lin.” A serious matter when at least a third
of the adult population on Ebeye, as else-
where in urban areas of the Marshalls, have
diabetes, due to genetics and diet.

Making the steamy rounds of the several
dimly lit, unair-conditioned, and expensive
grocery stores, 1 found Ebeye lacked other
things: fresh meat and fish, fresh fruits,
fresh vegetables. In the freezer of the largest
store there were only a few chickens and two
cans of orange juice

The next day [ strolled about neighboring
Kwaialein, where the banning of passenger
cars gives streets over to the pleasantries of
bicveles and foot traffic. The shops were
filled with the plenty of their stateside coun-
terparts. And as with U. 5. military com-
missaries worldwide, they were off-limitsto
the natives who work on the base.

| noted three playing fields on Kwaj, a
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bowling alley, swimming pool, and golf
course. The bulletin board announced the
Commodore’s Ball up at the Yacht Club,
$17.50 a person for cockiails, petit filet mi-
gnion, and dancing under the stars.

I was glad my fellow Americans had such
a good life on Kwajalein. But | wondered
about the stark contrast on Ebeve. 3o | put
some questions to various officials; Why the
terrible crowding? It's due, they say, to the
traditions of the peaple and their belief in
the extended family. For example, if yvou are
in need and a relative is getting rent money
or good wages from Uncle Sam, vou move in
with the relative.

And why no insulin in the hospital? From
Majuro, capital of the Republic of the Mar-
shall Islands, the secretary of health services
sends word: “Ebeve never out of insulin.”

%

SILIREs BEREID
Hitching a vote, the daughter of Pedro
L. Armola helps daddy win a seat in the
legislature, During a general election last
wvear, American-style politics swept
Saipan like a tidal weawe, hringing
masstve raliies with free beer and food,
blaring loudspeakers, and posters that
papered every visti
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Other officials agreed. Who to believe?

High prices and poor selection of food? It
15 explained that the merchants on Majuro
supply Ebeve's shops and don't appreciate
subsidized U. 5. competition from Kwaj,

And what about the scant water and elec-
tricity? I'm told that new plants will be
tfinished this vear,

Shortly after 1 left the Marshall Islands,
the L. 5. use agreements on Kwaj expired,
and some of the landowners occupied sever-
al islands on the missile range, asserting
their right to the land and demanding signif-
icantly increased rent and direct negotia-
tions with the U. 5,

During that uncertain period, the U. 5,
Congress enacted the Compact of Free Asso-
ciation, which will provide to the Marshall
Islands government nearly 400 million dol-
lars over 30 yvears for payment to the Kwaja-
lein landowners 1in direct income and for
projects: Their development plan calls fora
causeway to link Ebeye to six other islands,
new roads, elementary schools, a high
school, renovated housing, and a new dock.

Hope for Ebeye rises as the walls that en-
close it promise to fall

LTHOUGH EBEYE is in the worst-

case¢ category, its problems are

shared to some extent throughout

the trust terriiory. Despite an 1m-

mense flow of Amencan money, effort, and

goodwill, many islands still suffer from

& shortage of water and power, poor Lo

nonexistent roads, struggling educational

systems, meager public services, few job op-

portunities, limited natural resources, and,

at the top of the list, inadequate health care.

Much blame must be laid to the region’s ge-

ography, especially difficult when it comes
to delivering adequate health services.

In the Marshall Islands, as elsewhere, ev-
ery island is supposed to have a health aide,
operating out of a well-equipped dispen-
sary, with accessto 4 radio in the event of an
emergency. In alife-or-death situation a pa-
tient is picked up by boat or plane, if possi-
ble, and taken to the nearest hospital, often
hundreds of miles away, or to Howaii

The bill can be astronomical. And it is
paid for by the government. The Republic of
the Marshall Islands is going broke trving to
meet the cost of modern medicine. When |

New Nations in the Facific

was in Majuro, it was reported in the press
that the republic's department of health had
overspent its budget, and that all other
departments would be cut to provide the
necessary funds,

1 asked President Amata Kabua about the
story, and, sadly, he admitted that it was
true. “But what are we to do?” he appealed
to me. "We are a Christian nation. We can't
simply allow people to die when doctors in
Honolulu can save their lives.”

The Marimed Foundation, established
by two altruistic Bostonjans, Dr; Lonny
Higgins, & gvnecologist, and her lawver hus-
band, David, expects to address this very
probiem with its specially designed zailing
ship, equipped with the latest in medical
technology. The Higginzes plan to enlist
doctors and nurses for imited volunteer ser-
vice. bailing among the islands, thev will use
their diagnostic, surgical, and treatment
skills, while teaching preventive medicine,

Taccompanied the Higginses on a medical
excursionto Arno Atoll, a three-hour motor-
boat trip from Majuro, We arrived at Ine at
twilight, but already a huge full moon had
risen, creamy white in a grav-blue void.
Lonny's supplies went from our motorboat
to a rowboat and finally into our arms as we
waded ashore through the gentle surf.

A 15-minute stroll down a rutted lane
brought us to the dispensary, where we diz-
covered that the health aide was off-island,
taking a refresher course in Majuro.

The dispensary was far from clean. The
refrigerator didn't function for lack of elec-
tric power on the island. The broken toilet
was useful only with water supphed by a
bucket. The few supplies included a cream
for burns, a clamp for an umbilical cord, test
tapes for diabetes, vitamins for pregnancy .
The single bed even lacked a mattress,

My husband, Pat, and I headed for the
beach, where we unrolled our mats and slept
under a full moon. Then about 3:30 . m. we
awoke in eene darkness. Totally unexpect-
ed to us, with the impact of a miracle, there
was a magnificent full eclipse of the moon.

The next day, stripped to the waist in the
terrible heat, David Higgins scrubbed down
the dispensary walls while Lonny drew sim-
ple, colorful pictures of the human reproduc-
tive organsas a way of teaching her patients,
Then they (Continued on page 476)
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MARSHALL
ISLANDS

Oceanic bull's-eve, Kwajaletn Atoll is the mrget for rockets
fabove) l[aunched 4,500 miles away n California. The 3,000
Americans on the 900-acre island (right)—mostly civilians

emploved by private contractors to the UL §
E Army Strategic Defense Command —enjoy
siich amenities as the supermarket dubbed

"Surfiway” (below). Some 8,000 Marshallese, many
commuting to fobs on " Kway" oy boat, ocotipy 78-acre
Ebeyve (distant islard, right). The U, 5. pays more than
10 million dollars a year for use of the Kwajalein land.

b apEy YTRATESIC DESESRRT DOMEBIAND I 0






Pollution in paradise, jw
pverwhelms a Degci on
crowided Eoeye (above)
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for testing, six signaled follow-up tests
And that night another seeming miracle
transpired. As darkness fell, we heard sing-
ing and saw a procession of lanterns swing
g down the road. The island chief and a
laughing crowd of women and children had
come bearing gifts of bananas, fish, pork,
breadiruit. And time slipped away in

dancing, and speeches from a host
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strictness, 15 Kosrae's most powerful force
Women are modestly clothed—bathing
pven for visitors—and
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| he American presonce loday Appears
lu-'-le'r":u 1l saW upon arrival on Kos
rae’s enormous new jet runway (pages 478
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clubed through Aosrad

We were mel by Madison Nena, Kos-
rag's 3d-vear-old director of tourism, and
Christopher O'Connor, a 25-yvear-old Peace
Caorps volunteer assigned to develop tour-
ism. Slender and dark with a neathy
irimmed mustache, Chris, a hotelier, came
to Kosrae from New York Citv's Waldord
Astoria, where he worked in guest services

Aside from the island’s beaiity the major
sight 18 the Leluh ruins, whose huze stone
walls, canals, and kings' tombs speak of a
highly developed culture that flourished 500
yvears ago, leddy John, KRosrae's historic
vation director, guided us through the
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we could dredge the canals, we could make
the place look like the old days.”

When Leluh was at its heighl, the king
and high chiefs owned all the land and lived
with their servants in this city of more than
a hundred walled compounds. The com-
pounds of rovalty were used for burial as
well as worship of Kosraean gods,

“Those gods must have been really pow-
erful," Teddy said with a smile, “because
Rosracan legend claims that magic moved
these stones, since the people had no ma-
chines to transport such heavy material.”

Teddy invited us to dinner at his two-
room, concrete-floored home, where we met
his wife, nine children, and a lively group of
Americans, mostly government advisers,
who like to hang out at Teddy’s, Teddy isan
admiring listener to the swirling conversa-
tion. I learn so much every night,” he told
me. He is, in fact, an intellectual but is too
innocent and modest to discern it

Thirteen Americans on the island are
in the U. 5. Armyv, part of a Civic Action
Team. They live at spick-and-span Camp
Wilbur L. Trahan and work on civic proj-
ects such as road and bridge construction,
government buldings, and school play-
grounds. Evervbody 1s invited to their
monthly outdooar movies. Hundreds find
help from “Doc,” their medical corpsman,

The team’s Do, Sgt. Leonard Resler
from Boulder City, Nevada, explained:
“Each Civic Action Team stavs for six
months, and we're getting ready to pull out,
but I am grateful for this experience. I have
the feeling that we have really helped.”

HE SAME FEELING prevails at
The Village, a hotel in Pohnpet that
emplovs some 30 neighbors to serve
guests in but 21 rooms. By employ-
ing & larie staff only part-time, the innova-
tive American owner-managers, Bob and
Patti Arthur, run a first-class hotel while
recogmzing native habits and traditions,

“The people here value their leisure
time,” said Patti. “They also need time for
their pattern of livirig. A funeral, for exam-
ple, takes four davs.”

The Village demonstrates how tourism
might proceed in today's Micronesia. Built
on & hillside, the hotel rises in a tropical
garden with an open-sided dining, bar, and

New Nartions in the Pacific

lobby area. Positioned for privacy, thatch-
roofed guest cottages are screened to permait
the full sweep of Pacific breezes.

The island’s town, Kolonia, is capital of
the state of Pohnpe! as well as capital of the
Federated States of Micronesia. Although a
new FSM capitol building is in the planning
stape, the seat of government at present is in
the remodeled Navy hospital, a one-story
frame left from the 1940s, The national con-
gréss meets in the old operating room; the
president’s office was the children’s ward.

Calling on President Tosiwo Nakayvama,
I learned the story of his life—another tale of
walls and extraordinary effort to scale them.
MNakayama's father was a Japanese busi-
nessman sent to Truk before World War 11
He married a girl from the island of Ulul in
the Namonuoito Atoll.

When the Pacific war broke out, the fami-
lv, now with several children. settled on
Dublon in Truk Lagoon, Japanese head-
quarters, It was from Dublon, at the age of
nine, that yvoung Tosiwo heard the Yomi-
nous, incessant, ever louder drone” of the
U. 5. airplanes that sank a Japanese flect of
60 naval and cargo vesseis. *

At the end of the war the United States
sent home all the Japanese nationals living
in Micronesia, including the elder Na-
kayama. Deprived of his father, the yvoung
Tosiwo took on the responsibility of his fam-
ily. He went to work and earned enough
maoney to take his mother and sisters back to
her refatives on Ulul, Only then, at 16, did
Tosiwo voice his ambition: "1 want to go to
school.” He had never spent a day in a class-
room up to that time.

Nakavama eventually went to the Uni-
versity of Hawaii on' a U. 5. government
scholarship, where the quality of his mind
and personality attracted attention, and he
was set on the track of leadership.

What kind of influences shaped the voung
Nakavama, I wondered. 1 decided to visit
the island of his mother's people, Ulul—a
resolve that =ent me on the unforgettable
vovage of the Micro Daun.

All the outer islands in Micronesia are
supposed to be regularly served by such
ships, sent by the various governments to
deliversupplies  (Continued on page 486)

“See " Life Springs From Death in Truk Lagoon, ™ by
Syvlvia A. Enrle, in the May 1976 GEOGRAMIC
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I'he way of death on Pohnpel speaits 1o a way
of life steeped in family core, traditional
v lues, and lone-revered ceremonies. 1he body

of 80-year-old Tadius Fricht (below right) lies

natate at hts home on Mwahnd Isiand, a reef
st off F.-||'|"L'|_ as the women of his family

keep vigil. Money on his cacket is contributed
a5 ¢ token of respect. Although Mr. Fricht will
be buried within 24 hours of death becanise of

the island’s hot climate, other gifts
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horne by 25 men, was grown espectally for
rungral use, With the feasting, Pohnpeions

drink sukow, a limy, mildly narcotic beverage
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TRUK
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(Continued from page477) and people and
pick up island produce-—copra, woven
mats, handmade rope, and the like. The
trips last from ane to three weeks, depend-
ing on distance.

Sam McPhetres warned me: "All feld
trips are late geiting off, gll take longer than
expected, and there is no regular schedule.™
(On a tight schedule myself, I had hoped fora
one-week trip out of Moen, the capital of
Truk, and was assured that I would have it.
Sam volunteered to go along. And the gover-
norof Truk assigned John Uruo to accompa-
nv us, my first meeting with the yoong man
from Puluwat. Things looked good.

N THE SAILING DAY we moved
on board the Micre Dawn and
watched it being loaded. Into the
forward cargo hold went the stock

forisland customers to buy after they had ac-
quired some cash from the sale of their co-
pra. Into the main hold went box after box of
canned goods and other foodstuffs from the
United States: sweet potatoes, peaches,
evaporated milk, sov sauce, mixed vegeta-
bles, shortening, green beans, and huge
bags of rice, flour, and sugar—much of it
destined for the school-lunch program.

Then came the passengers, the men in
their thus with sleeping mats and leéthal-
looking machetes; the women with coconut-
frond-wrapped parcels of food and bags of
coconuts for drinking; the children, racing
madly around the ship.

The cabin passengers were a dedicated hit-
tle band of government people working to
bring some services to the islands: two edu-
cators testing students, a nutritionist check-
ing on school food programs, a health officer
examining needs of the handicapped, and a
voung American physician, Dr. Don Pres-
ton, a graduate of Oregon Health Sciences
University serving in the Public Health Ser-
vice, accompanied by a health aide. They
would inoculate the infants and tackle any
medical problem that arose.

Another cabin passenger, Father John
Fahey, a Jesuit, joined us at railside. He
ministers (o the people of Pulap, Tamatam,
Puluwat, and Pulusuk, an island group in
Truk state collectively called the Westerns:

“But 1sn't the Micre Dawn going to Na-
monuita?” I inquired. “Yes, but afier the
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Westerns,” replied the priest. And sure
enough, that night we sailed for FPulap,
home island of the ship's captain.

1 tried to see things as philosophically as
Father Fahey, who laughingly explamed:
“Out here we are constantly faced with ei-
ther a crisis or an emergency. We are often
chagrined but not surprised.”

We staved at Pulap four days, living out a
pattern that would repeat itself at each stop,
Outside the island’s encircling reef the Mi-
crg Pawn launched two deck boats with out-
board motors that shuttled back and forth
throughout the day

We all went ashore, leaping from a ladder
on the side of the ship into a small boat as i
bobbed up and down in the heavy swells,
hoping not to fall into the =ea and attract the
four enormous sharks that hung around the
stern feeding on ship’s garbage.

On the island the men loaded copra onto
the boats while the women barbecued a deli-
cacy, turkey tails, bought frozen from ship's
stores. The doctor set up a clinic, and the
government people went about their respec-
tive assignments.

We sailed for Tamatam, 15 minutes
away, and spent another two davs—a delay
that killed any prospect of reaching the rest
of the Westerns, much less Ulul, in the
hoped-for span of a week. So, we radioed
Moen to send a chartered boat to pick usup
at Puluwat, the Micro Dawn's next stop,
and were told that a 40-foot fishing boat,
Miss Namonurlo, would come.

Then on to Puluwat, where John Uruo
was clearly a star as the local boy who made
good. He introduced me to Eric Sanford, a
Peace Corps volunteer, who told me a story
After a 1982 cholera epidemic in Truk, a
campaign to provide all the islanders with
latrines got under way. Ernc himself helped
install 60 of them.

“I spoke to each family, emphasizing the
importance of toilets to everyvone's health,”
Eric said. “Yet today only 10 percent of
the islanders use them. " On the other hand,
Eric also helped build 29 water catchment
tanks and improve seven others, providing
healthier drinking water and the frequent
showers that evervbody loves (o take.

And the islanders are ambitious for their
children. Although Truk state supports an
elementary school on the island, junior and

National Gepgraphic, Ociober 986



genior high school students once had to go to
Ulul for classes, To keep their early teen
ggers at home, Puluwat built the Puluwat
Middle cluster of cottages with
thatched roofs, latticed walls, and sand for
tloors. Puluwat's own college graduates
have returned to staff the school

Cin our third day at Puluwat, the char-
tered boat Miss finally turned
up after having been lost. Since the boat's ra-
dio didn't function while the motor was run-
ning and the 26-yvear-old first-time captain
fatled to mspire confidence, we decided to
stay with the Micre Dawn, despite whatever
time it took

After a stop at Pulusuk the Micro Dawn
lost an engine as well as s radarand ran low
on both {ood and water., Ung B ciroum-
stances the captain decided to return direct-
lv to Moen to refit and resupply. We sailed
mto Truk’s capital 11 days aiter leaving it
I never did get to President Nakayvama's
1zland of Ulul

Sthool. &

Yoo

Trogedy of war t ko
a-windfill, During World
War IT American atreraft
'-'::'ilfn' | r'l et r-_r EOME ik
lopanese vessels in Truk
Lagoon. The sunken ships

entombed many of Lthe

LS

DOISSESFIONS O gle ':J-L.'_I.lj_
while e coral and
tropical fish gradually
trermedd -I:,_ BT l.'_".'l-'l".'uI Lo
a chovice destination for
hundrecs of &
from around the globe
I'hese shoes
boltie may well have been

cuba divers
{ &1 wine

¢t out by a puide forag
diver to “discover,” before
being stored away for the

"find

R ik | i L] 3
NEXE VIELLOrE 0D

Buta I-H'-rr.-'-h' A report came tome from
Moen: "Ithought vou'd like ta hear what vou
missed ||_ not taking the Miss Namonuite
back to Moen. Unce more the ot
and this time wound up in Ulul
set out from Llul and go again, At last
radio report Lthe captain was going to give up
sailing. When we stopped by Ulul this trip
to drop off the high school students, there

W gl lost
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['hen they

was the Miss Namonuilo, resigned to exile.”

HEN WE LEFT TRUK, we
flew, of course, on Air Mike, the
nickname for Continental/Air
Micronesia, the only jet service
Imking all the new nations of Micronesia
Hut Air Mike i1s more than an airline, 1t is a
nfeline. Dividing planes into cargo and pas
senger sections, it earnes everything, in-
cluding automobiles

T'he mirline’s "“1sland hopper” is a kind of
of the Facific, with the down-
home flavor of the neighborhood streetcar
stopping at 1sland after island, the 727 picks
up presidents and governors, missionaries
and teachers, entreprencurs and lawvers
all of whom know one another, Totravel on
Air Mike is like being at a party—daily evi-
dence of how small the vast Pacific truly is

trolley car

I"ur Air Mike's arrivals on Yap, the last of
the four states of the Federated States of
Micronesia that I would cover. the sense of

party nemghtened. A crowd of Yapese, led
by Governor John Mangefel, met the plane,
to welcome incoming passengers and visit
wilh those on-going, who invariably debark
for just such talks during the short layover
The airterminal is 8 metal-roofed shed di-
vided by woven bamboo half walls. Its gift
shop 12 a counter where trayvs of betel nuts

i 5 i
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(Continued from page 457) bar stocks
Ziploc bags of pepper leaves and lime for én-
hancing the pleasure of betel-nut chewing

Governor Mangefel, his mouth blood red
and bulging with betel nut, wore informal
attire: thongs, shoris belted below a bulging
tummy, and sport shirt barely closed with a
single button,

His appearance deceives. The firstcollege
praduate from Yap, with a major in English
literature from the University of Hawaii,
Tohn Mangefel iz a writer of wit and learn-
ing; he also has winning charm.

Yap 15 famous for its money, big stone
diske first cut and brought from Palau cen-
turies ago and intermittently transported
since: [ saw hundreds, inall sizes, lining gar-
den paths, adorning home platforms, and
congregated in the yards of loity meeting-
houses, Yap has more than 6,000 pieces
of this traditional stone money, whose
histaries and owners are known and whose

valueiscalculated by the difficulty of the trip
and the cost in human life to bring the disks
across the sea from Palau by sailing canoes,

Yap is also known for its caste system,
possibly the greatest wall still separating 1t
from the modern world. In times past, mgh-
caste villages, with chiefs, nobles, and com-
moners regarded as “pure,” were expected
to take care of the low-caste villages, whose

4102

servants and serfs were considered “pollut-
ed. " Inexchange, the low-caste villages pro-
vided gomds and services, usually menial. In
both castes women were in a class below and
apart, not even expected to eat from the
same taro patch as men

While this feudal system is eroding, some
caste distinctions remain, with gratuitous
services still demanded of the lower caste

I heard the story of a high-caste, college-
educated government official whose mother
had an old man of low caste working in her
yvard, even though blind. *Why,” he asked
his mother,“do you keep this poor old man
struggling to serve yous"

“Because it's God’s willl™ she cried.

When I talked to Henry Worswick, princi-
pal of the 400-student high school on Yap, 1
learned that he has seen “tremendous social
change” since starting in education 20 years
aga. Yet: I find the situation alarming,” he
said, “when people are denied educational

Bidding for importanoe,

the smoll state of
Melekeok in Palau lobbies
b become capatal of the
republic. Here Governor
Thomuas Tellet, left, and
Andrei Demned, speaker of
the state legisloture, show
off a model of their plan
for a 250-million-dollar
city, with a capitol, hotels,
hogpital, schools, airport,
and roads. The road they
stand on streftches only 2.7
miles, its entire length
marked by a double yallow
line to prohibit passing,
despite the fact that
almaost all traffic is on foot
or motorbike.

-
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and job opportunities, promotions, pres-
nge—all because of being low caste.”
Covernor Mangeifel is a conservative and
wants to preserve what he considers the best
of Yap's cultural heritage: respect for elders,
the extended family, and reliance an private
initiative rather than government subsidy.
On my last night in Yap I went with New
Yorker Becky Hynicka, of the Girl Scouts of

MNational Geographic, October 1986



the U.5. A, to the community center at Co-
lonia, the capital, to witneéss the investiture
of Girl Scout Troop No. 34. The governor
came in his usual dress, with a betel-nut
bulge in his cheek, and sat on the floor until
the moment called upon to assist in pinning
his daughter, Geneivie, one of the new Girl
Scouts. Just before the ceremony, the girls
sang “Paddle, Paddle Your Own Canoe."”

It was all something of a wall-jumping
experience: that these little girls, growing up
female in a society still rooted in feudalism,
could sach yet aspire to paddle her own ca-
noe. I was touched.

HE WESTERNMUOST among the

emerging nations of the Pacific, the

Republic of Palau (or Belau), popu-

lation mare than 15,000, is divided
into 16 separate states, each with its own
governor, lieutenant governor, and legisla-
ture. Most state populations are very small,
and one wonders if anvone has time for any-
thing but government, American stvle and
democratic though it may be.

An example is Peleliu, the tragic island
where more than 13,000 Americans and
Japanese died during less than three months
of fighting, often hand to hand, in the au-
tumn of 1944, Pat and I went to Peleliu from
Koror, the republic’s capital, by speedboat,
a4 wave-lossing, rear-slapping 45 minutes,
and arrived to discover it was the state’s
glection day, with five candidates running
forgovernor. Although Peleliu claims a pop-
ulation of 2,000 people, only 400 actually
live there. More registered voters live in
Koror than on their home island, and 800
send votes from Guam. Thesituation is sim-
tar in Palau's other states,

A current joke puts a laugh in the truth. A
man wilks into a bar in Koror and calls out,
“"Hey, Governor!” And half the men in the
place stand up,

Butthat'sonly the state story. The nation-
al government is headed by President Laza-
rus Salii, followed by a vice president, a
cabinet responsible for five ministries, a ju-
diciary, and a legislature with a 16-member
house and a 14-member senate,

Then there's the hereditary leadership.
Each village has ten chiefs, ranked in impor-
tance. And, dividing the island group, there
are two paramount chiefs. Never, | thought,

New Nations in the Pacific

have 50 few been 30 governed by 50 many.

With all these people on government sala-
ries, it is not surprising that at least half the
paychecks stem {rom the government. But 1
did find two people independently swim-
ming-against the tide.

Masahuru “Max" Maros of Koror, about
S0 years old, gave up a government job in
the marine resources department o go it
alone as a fisherman and farmer. On his
small plot he raizes Chinese cabbage, sweet
potatoes, cassava, bananas, papavas, coco-
nuts, three vareties of limes, and betel
palms, saving the three dollars a day needed
to supply his wife with betel nut. For protein
and extra cash, he goes fishing or crabbing.

“Since I stay home."” he told me, *1 make
four times as much money as working for the
government. The other night I trapped 35
coconut crabs and seld 20 to make 5180.

“Palau imports as much as 75 percent of
its food today,” he lamented. “But the peo-
ple could grow or catch evervthing they
need, just like they once did.” He failed to
mention that beer is Palau's second leading
import, after fuel oil, and that its dollar val-
ue is twice that of all the country's exports.

Harson Shiro, & young man who went to
school in Michigan and Texas, returned
to his native state of Ngaraard, determined
to help voung people find meaningful
work—and dignity—at home. He was
building a hotel virtoally single-handedly.

We went on another tooth-jarring boat
ride to see how he was coming along, On a
sandy strand shaded by magnificent old
trees stood Harson's first unit, a single
room under a thatched roof, decorated with
staghorn corals and carved storvboards,
equipped with a pool table, and set up to
serve drinks and fopd. Nearby, thatched
roafs already covered sites for six guest cot-
tages, and planking lay stacked for walls.

“Refore cutting a tree for the planking,”
Harson told me, "we dance beneath it 1o pay
respect for the life of the tree and the livesof
the people who have passed beneath it." He
and his voung assistants plant ten trees to
replace each one cut.

Harson's big push was for money to pour
concrete floors in the cottages. “Tourism,”
he said,"is the hope of our future.™

In Koror, President Salii agreed. He invit-
edustoapicnic  (Conbinwed on page 408)
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Crienpraphy added to the cornage tn the battle ound, they counted 216 plants in one plot
for J".'|--|'|'|. one of the hloodiest in the Padific ctlone. “1They wearg mn! Ut in perfect rows,”
in World War I, costing more than 13,000 recalls police officer Bill Stinnett, the leader
fapanese and American Hves. From the ai af the raid, Hecently (F WS & r|'|.-:.'.’--':.' Eruat
island helghts looked like rolling hills, bt autharities on Pelelit in one raid séized

bared of foliage by shelling and flamathrowers, mariiuana worth sevaral tomes the entire
.'i'.r'_'-.'- showed up as g hormor for attacking annual budget of the state—S8 130,000
—jagged corml in brearre shapes Cronverriment (s a third source of slond

f.'u._l with caves that the Japanese had :'i-.' yme. When the author visited Peleliu on
fortified (right). Now Pewelil (2 dotted with 1 day last year, she -'-'--'-"3- d that alrthough
memorials (Tower right) to men of DOth sides, .-|:-|_-.' $00 Pelelivans ltve on the sland, fTve
el many survivors returm for visite that give candidates were running for governor, with
the island o steady income. A downed Jopanese an umdetermined roember standing fol
Zero (below), near Koror, lies in waters shallow Lieutenant governor and fhe siale legestature

cnimugh for visitors to drop into the coclpit a situation simtlar to that in Palou's other
|

5 states. TThe most overgoverned ploce on

Another important source of Peleliu income
s tllepal: the growing af MArT NG, Us iy {n earth "-:.]"-'= red Rodewagen, publisher of the
si-pallon oil drums, During one raid in 1983 Washington Pacific Report and o [ongtime
[l|||j|_r Ll e r:[.:"n_l, I ||r LS Jronm the air I'-:'i'] thi |-r-.~.; I |"."--." Vicronesia
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Helieving surrender  dishoenorable doul
fearing that victormous Aleridans wionild
Kill, torture, awnd rape. hundeeds of Tapubese
settlersand soldiors leapt o thewrdeath from
chffs mow known as Bangai and Suicide

I haud stood atop Banzai CRIE, rsing shecr
from the foaming sea, and, in my mind's
eve, siw the horrur, Whole families cane o
fumyp, the childien lined up by age with the
youngest at clifl's edge. On command, cach
child pushed off the one o front, antil the
father pushed Lhe mother and he turned and
jumped with his book o the sea so a5 not 1o
lase his nerve. And all the while, Anericians
i smidl boats offshore broodeast pless
Japanese for them not to jump and attempt-
ed to save those who survived.

The governar grew up to go Lo high school
and college on Guam, workime his way. He
started his business career on Saipan with a
single gas pump that led 1o a rental dgency
for jukéboxe: and electronde games, then
slol machines, and now poker muachines, o
popilar hotiel enterthinment.

But polites iy Governor Temorio'sde puest
mierest, as | observed hirsthand during s
rutifora second fwem as governor. Uhecpm
paign was a corker, with publiv debates
turned wilid with socusations, massive ral-
les faeled by free beer and food, newspapaet
crusades, and lustested posters pailed to
every tree and post, The political tempust
was brewed in the teapol of a mere 7,004
voters, 90 percent aon Saipan, virtaally wll
the rest onthe islands of Rota and Tintan.

 AMERICAN as the elecoon was,
however, Junet Mooy, the High
Commissionerof the T rust Territo.

tvool the Pacific, sees the islanders
as litde changed by the LS presenie in
fundamental values and sense ol identity
O course, 've seen the improvements
brought by ourcountey,” she told me, listing
wirplane funways and COMSAT statlons
tn each capital, maternal and chalid heialth-
care programs, Head Start cliasses, and
many college-cducated young people. “Hut
what I see most s a group of people who,
down the centures, through occupation
by four tlally different governments—
Spanish, German, Japanese, and Ametican
- ~have managod Lo retiin thely own eultune.
They have remained true to thelr own

Nowt Autions in the P

behieds and waovs of lfe, have pever trualy
been desfmblatod, and uré now, ot last, free
Lo govern' Theniselves, o make their own
decisions, to handle theirown affairs.

“The best thing we may hove done is to
help educate und train exceptional istand
fewders," she said. “In the four and o hall
velss | have been here, 1've seen them grow
andd mature, g home and atthe UN"

Loazarus Salii too had spoken of theswe
leaders They had all once served thgetherin
Lhe territurv-wide Congress of Mivionesia
FSM President Nakovamn and Hethwel
Henry, Speaker of the FSM Congress; Gov-
ernor Resin 5. Moses ol Polinpei, Governor
Mangefel of Yap, Governor Tenorio of the
Northern Marianas, President Kabunof the
Marshalls, and President Salii himself. The
Congress of Micronesia had bmited power,
sabijeit (e veto by the U S high commiz-
stoner bt with an advize-anid-consent voice
i appeantments. It was their training
ground-—and they had all been together

“There was o lime when many ‘of us
hoped.™ saul Sili, “that we conld have
Lipnted States of Micronesin dne nation.
g it was not to be i

I remembier my last meetig i the Feder-
atied States with Tostwo Nakayama, Beth-
witl Hesry, and Resio Moses. | had invited
them and their wives o heneh an T he Villase
an Pohnped, and we were served deliclous
frech cral and breeadiroil salad in the big,
hreceo-swepl dining roone As we Hngered
over glasses of white wine, a tropical storm
Bl s, and m'the fory of wind and fain we
seemicil to drivw closer Lo one another.

Chice | bad mentioned to President No
farvarrmue thil | had heard the Amencan ad-
ministration of the tust territory described
s the “scandal of the Pacific ™ And he had
Pt epuiek to respeonid . “Not so, We awe eve
erything (o the United States. You gave us
our freedom, the right 1o speak our minds,
And educathon.”

Now he spoke dgain of the United States
andd the difficolty of having a brother so hig,
so powertol, so aunting with noclear pow
er. Butn was ol a family that he spoke: peo
et the islands anderstand abont families,

As for me, I felt | had been witness-at a
Birthan that family. The bitth of nations that
are forever bound by memory of the davs
Lhev were tne, in trust []
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In their hevday as seagoing traders
and architeets of a worldwide empire,
the Duteh eame home to a land where

the hooks were balanced, the streets
serubbed, the dikes guickly repaired.
Today's Duteh are as tidy as ever, but
thev inhahit one of the world’s most
crowded countries, brimming with
hundreds of thousands who flooded in
after the empire ran aground.
Undaunted, the stubborn. fair-minded
peaple of the Netherlands plug away at
problems with characteristic
Ingenuity, kven a no-nonsense city
like Rotterdam (left), leveled by
Crerman bombs during World War 11
and now the world's busiest port, finds
an avant-garde solution to the housing
shortage with a street-spanning
apartment complex.

By BART McDOWELI

Photographs by NATHAN BENN
and FARRELL GREHAN




eddlines called ot “Murder on the
Milk Train,™ and bromdcasters
pave hourly reporie Hijaekers
had seized o train with 24 hos-
tages in—of all plages—-that or.
derly kingdom, the Netherlands.

The terrorists wiere residents of the Neth
erfands buy not Dutch, South Moluceuns?
Newsmen thumbed ther atlases to find the
Moluccan islands; part of Indonesia, Why
had Souwth Moluccans come around the
world to live in the Netherlands, and what
were thelr grievances? Helove the 12-dm
siepe ended, news bulleting had spread more
guestions than answers  The Netherlunds,
it seemed, wos a land of cthnic minonties

“That was the moment in 1975 when
evervone realiced we hod major probdems,”™
savs Jan Harbers, an Amsterdam officiad
who now works with resilents from even
inhabited continent

Hastorieally, the Netherlands has always
been a haven [or relugees: Jews eving the
Iberian Inquisitions, Huguenots fuiced oot
of France, even the English Pilgrims before
thev satled on the Mavflower. But all those
fumons refugees come belore the Dutch losi
a worldwide empire, full employiment, and
their complacency

Today this 41, 160-square-kilameter
kingdom (15,892 square miles, bali the size
of Mnineiis home to 145 million residents—
making it one of the most densely populated
nations it the world., At least 530,000 are
“outlanders,” as the government taotiully
calls them (“foreigners” seems inhospitable,
other terms pejorative), That number
doesn't include the shm, stoe-¢ved people of
Indonesinn ancestry who have Metherlunds
nationality and speak Dutch "wilh o sweet,
singing tone,” a3 some say “We consider
them fully Duteh.” one man 1old me

Surinamers—some of African  stock,
others [rom the subcontment of India and
the East Indies—may also carry Dutch
passports, about half as many live in the
Netherlands, roughly 180,000, &= in in
dependent Surinnme. “They are here

- L1

o L

hevatse we were there,” suve g elergyvman

People ance known as guest wor kers Gand
now often the guest unpemploved) may come
from Turkey (150,000, Morocoo (112,004),
southern Europe, even West Germany or
Brtamn.

south Molyccans remain the hardest
core. They have resisted any form of assimi-
lation since Lthe first W artived on the ship
Kota Inten 33 years ago. These Protestant
Chiristians were warriors lovil to the Neth-
eriands in the colonlal strugele pgainst Mus-
lim Indededia after World War [1. They say
that the Dutch led them to believe they
wotild help them win the independence of
theie homellands. Bitterly, some have insist-
edl on fiving "temporaridy” mothe barracks of
old concentration camps while nursing their
dreums of returning home. They have com-
peting  povernments-in-exile. Moluccians
now number40,000, and the vounger people
seem ay obduride as thar parents

Though France has its Arabs, Germuny
its Turks, and Britain itz Induins, no other
Furopean country hias anvthing ke the
Metherlands' variety of new residents living
in such proximity and concentration. Per-
haps 10 percent of the Dulch population
now comes from exotic stock Not impres-
sive by UL 5 standards—buat a new demo-
graphic experience in modern Europe

This unmelted pot now bubibles with a na-
tiomal  unemplovment  rate  that  hovers
arond I3 percent- though among some
minarities the rate s far higher, Génerous
hiealth insurance and other benefits cushion
the hardship, A quarter of the population of
Amsterdam is on welfare or soctal security.

since their government stoutly opposes
vhettos, ald Dutch families in working -class
neighborboods smell stronge foods cooking
mid hear the high-decibel sounds of alien
music, the voices of children who noisily
stay up well past the traditiona] Drateh bed-
time, Native-barn Dutchmen compete for
jobis with the outlanders and pay high taxes
for services thail the sirangers receive. No
wonder they are reexamining policies of

Mo tlemel] Creapreapihic . O rober 1980



Exotic faces line the
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Bih anntversary of an
independent” Republic of
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several times
'| 14 --r'“l.... d 10 percent
the Dutch population is
of foreigm extraction
Traditionally tolerant, the
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their welfare state and even
trachitions of Visitors mav we

ask, “"Who are the Dutch todav?”

Narbe 1%
Illl.". W B RS A

]. Cllli reimem
frtends dehined

nee Lhe answier wWas easy

ber when Dutch

themselves proudly as “traders and
preachers.” They counted their blessing
and their cash, and they boasted, "QOur lan-
at least erght words for ‘cleanli-
Admirahle And  how
synonyms for “duoll

Hut the Dutch

were the folk who g | Kembrandd,
Mata Hari, and L L'|| ITE llltl:':-"'- Cn the
urface. of course, |.||I."_. LT |_-|- CETTIALL
and blunt—how el=e
speak ?
Duatch

THAHEE NAs

a5

many

Were neYver |,| ]-i R

cautious. stubborn
should a Dutch uncle
Matter-of-factly,

fake on

engineers shll
expanding the
world's busiest port, Rotterdam O
pleting the complex public
works scheme, the Delta Project (page 526)

struggle has made the Dutch what they
Tacitus wrote of ths
peaple livingin the Rhine Delta, "E hev form

i s L
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wiorld's most

are. Rome's historian
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a Grermanic group that i extremely civilized

but with rude manners v the Elder
look note of man-made hillocks where peo-
ple lived just above the ocean
first century A D —"
when the surrounding
['he first real polders—reclaimed lands
dite Erum about 1100, and dramage wind-
mlls ping In the earty 14005, As
O nf-'«{"'.'rr marveied, ":od created the
but the Dutch m Holland."™ Ca-
squat barges and

L prosperity 1o grow

tides in the

1,

like sailors on a s
land 1= flooded.”

wiorld

nals scored the SOEEY =il
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INg port

T he [:'I:'.-'|'| repelled invaders,
ccupers, and imperial prizes
COnce their cmpire million
people. Hut the Duateh also learned to avoid
torelgn quarrels, Grudges were not Chris-
tinn—and were also bad for business. MNeu-
tral in World War 1, the Netherlands later
became Lthe home of the World Court

Waorld War Il and Hitler's five-year
pation tested Dutch mettle. Alone among
Europeans, Amsterdammers went on a gen-
eral strike to protest the persecution of _T.-n'. ;

hHarassed
rrabibed

embraced BO
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Alter their own liberation the Dutch lost
their empire but won world trading mar
kets, (sreat companies—both Dhutch and
multinationais like Roval Dutch/Shell and
.V, Phnilips—hired battalions of workers
>0 lormer colonials came home along with
loyvalists from Asia and the New World and
ands aroumnd
the Mediterranean, Of course, the newcom
ers staved on,

For all the new Dutch diversity, many
peaple still follow tradittonal pursaits: The
make cheese, balance accounts, tend tulips,
puint canvases, fish for herring, and wear
wooden shoes nmomuddy gardens. hen
standard of Hving remains among the high-

i | I 4
hastilv red Milted LRDOrers [ rom

est in the worls

ehind their ramparts—1,200 miles of
dikes, dams, and dunes—the Dutch
still strugele against an old and inti-
maleenemy, Lhe sea. Recently, though, they
Lk of a truce. “'We have taken our last land
from the ocean,” a conservationist assured
me. Times change

Hut traveling around the Netherlands,
one wonders. For all the oceanic flatness of

the land, for all its geometric farms with

Mondrian angles, the country conserves a
vast vanety,

Each ¢ity has its stubbornly protected fla-
var. Rotterdam., rebuilt from war rubble, is
all work and no play, “Shirtzin Rotterdam,”
snvs the old saw, “are sold with sleeves al-
ready rolled up.” The city dies al night

apires and towers of Leiden, Delft, and
Utrecht are as old as history, the streets
as spinted as the students who animate
their cafes

['he Hague stands on ceremony. Bureau
crats wear white shirts and dark suits, for
The Hague is the seat of government. But
not the capital: That titular distinetion be
long= to Amsterdam, and only the Dutchcan
understand the difference

Curtain of Aowers and drinking striws
sEpHIrQtes a yed-vetied Surinamese Hinduy
oride and yellow-garted grogm from
gUESTS af a ceremony near Amsterdam

aome I 70000 Surinanters in th

1 i . - | - - -
tyeltherianas accepted Lhe offer of

comtinued Dutch citize nsiep following

Ehetre naotion’s independence 1 1975
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Evervone, though, sees the difference
between the cities themselves, The Hague is
neat and stuffy; Amsterdam iz untidy and
self-indulgent—with much to indulge: mu-
seums, concerts, theaters, piety, and sin.
The oldest church in town abuts the red-
light district. Antique houses slouch, and
the city rings with secular bells: bicvcles,
sireetears, striking clocks. Restaurants offer
menus for pet dogs, and dogs offer hazards
for strolling the streets.

ortheast, but still within commuter
N range, lie kands newly seized from the
sea and the raw, planned city of
Lebystad, (“1t hasn't a single disco,” an Am-
sterdammer mourns. “But it does have toi-
lets for degs.™ Its residents are recent
transplants, and wives of commuters are
called “green widows,"

The village of Volendam, surrounded by
Protestants, isa Catholic island in the north,
Tiny, immaculate houses face the street
with windows polished like gemstones; on
vach sill sits a small still life of fancy china
and pampered plants. (*It is not true that we
wash our windows every day,” says Hilda
Reurs firmly. "Only once a week!") And in
their own special dialect Volendam fisher-
falk tell how to take the smell of herring off
one's hands: First apply vinegar, then wash.
People wash a lot in Volendam.

Along the North Sea stretches Friesland,
guarding its language with road signs in
both Dutch snd Frisian. The horizon is
lanced by windmills, onion-dome church
steeples, and trees tilted by prevailing
winds. Offshore, these winds and ocean cur-
rents create “walking islands,” as local folk
call the unstable sandbars that gain and lose
their sand. Bevond them lie the North Sea
gas rigs, a hefty source of Dutch revenues
before the price of natural gas tumbled.

People in Friesland have short first names
(“they say there used to be a tax for register-
ing long names"), but in the Catholic south,
names expand to honor relatives and saints.
In Limburg everything seems more expan-
sive, Hilly, wooded, this was coal-mining
country, often invaded during its long histo-
ry. The antique capital, Maastricht, takes
its name from the River Maas, or Meuse,
which Romans forded theren A. D, 43,

Limburg's governor, Dir. Sjeng Kremers,
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a former professor of psychology, character-
izes his people as “really southern. We like to
laugh and eat. We're optimistic. And we cel-
ehrate everything—if we are sick, we say, °1
celebrate because I'm ill." We had a trinity
here:; the provincial government, the old
coal mines, and the church. We like to
work—and never have strikes. Minority
groups here have caused no trouble,”

East of Arnhem on the German border,
farmers plow black ecarth, whitened in
spring by foraging sen gulls. Pig raisers may
think in terms of exporting whole farms—
livestock, machinery, and even, tfemporar-
ily, staff-—to developing countries. " But al
home they are conservative,” notes a village
physician, “On the German side of the fron-
tier, villagers keep their curiains drawn at
night. Not the Dutch. We have nothing to
hide—or else we want to see outside.”

A varied people, innovative, traditional.

“What charm is for Italians, and allure for
the French, tolerance is for the Dutch.” So
suys art historian Luca Dost Delfini, a resi-
dent of the Netherlands for 20 vears, an [tal-
ixn by birth and a former resident of France.
“The Dutch,” he adds, “are the most civi-
Hzed people | know.™

“Our tolerance is largely a myth," insists
Amsterdam clergyman Dr. H. (. Boswijk.
“When Surinamers come to our churches,
peaple observe a friendly distance. They
sav, “You are welcome, but leave us alone.'
It’s a kind of implicit apartheid.”

Andyet Dr. Boswijk reports a recentinci-
dent in his own Protestant church. A leshi-
an couple had a child by means of a donor,
and they wanted to baptize the baby. The
congregation discussed the matter at length
—anil decided we should baptize the baby.
It was a very happy day.”

“That could nol have happened ten years
ago," says one feminist leader, herself a
lesbian. “But we get along with each other
in the Netherlands because we are a small
countrv. We need each other.”

In the Catholic south—"below the riv-
ers," as they call it—Protestants were often
tzolated. Film producer Ton Vrens, who
grew up in the south, recalls such 1solation
even in Amsterdam vears later: “We had a
Catholic baker and butcher—and Protes-
tants wouldn't shop there. Many Dutchmen
knew what it was to be different.™

Nuational Geographic, October 986



rl -1't]- Lps Lhal was the VEI'Y reason so
many Dutch risked their hves during
the Nazi occupation to save

;I:"._‘-,‘l-:-l‘.
"I "'| LB

Consider Judith Belinfante, di
rector of the Amsterdam jJewish Historical
Museum. She was bornto a Jewish couplein
hidingin The Hague during the occupation
Her ['I:L:I:'I'lr'- Firl nicil Vil &1,
announced that she herself was the mother,
registered the birth as ilegmtimate, and
cured a ration of milk £ risking
her own life

Tolerance seems oo weak a word

1!|.|"J1L1-:.r|l.'..||.”.|1"l.|' fthe Dutchisthe for
mer Spanish ambassadorto The Hague, f.||L'
i1ll|-'.r' of Baena. His book The Dulch Pussie
15 widely quoted and, hke evervihing etse in
the Kingdom, debated
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by matriarchs since 18940,
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The Dutch Touch

{he Hogue portrays Beatrix,
wlicafed in fovor of her daushter in
the Drutch invest thetr monarch with fen '."

orme governiment aj

The duke
J'I|"[1".

calls the Dutch °

materialistic

‘grand and
and realistic—and
|, extremely religlous 1T heir
exterior 1s clow 1n movement, the
rhvthm of bicveles and barges viet 1N no
part of the I |-L'.'.--'u.1-. a rmore
RErVous people

A Dutch housewife complained to me
about Moluccan child rearning: “They have
loose hands. " Meaning Moluccans slap their
voungsters. It was the same complaint that
| Tth-century citizens of Lewden leveled
arainst the refumees English Pilgrims—too
harsh with their ¢hildren

“In 20 vears 1 have never
physically punmished,;” notes
“Heroes are nof

._E.:_Il!:l'-.'l_' A

warld have

seen a child
Diosi Dielfim
he continues
and neither is rhetoric nor extravagance

welcome. ™

AT [ IF 1

':-.;'l-_'-_'l.ur the Netherlands, gt "':-‘_u"'ul.' and
15980, Ruled
OiTICal POWers

ter 2ach national election



When my friend from Germany brings her and endurance. But heéroism has a price

Amsterdam, she ollen gets a 'he palace shouldn't have let him sign

fancy car to
Droken window., up abead of others who were turned away,
Last winter, when canals froze solid, the some people grumbled. "1t was unfair
Dutch held their traditional 11<city ice Rotterdam businessman 5. ] K. de Mon-
skating race. Some 17,000 citizenssignedup  chy recalls that when his wife inherited somi
to skate, among them a last-minute entry  old family jewelry, she wanted some di

listed as “Mr. van Buren," actunllyv 1 8-vear monds resel, Y But the jeweler refused to

old Willem-Alexander. Prince of Orance it “These stones were sel over chari oal

and heir to the throne said, 'en thev would glitter les
[he prince completed the 200-kilomete taste to show ofl
v 14Y, hours, and a delighted Queen A Calvinist societs with stubbornly main-
RBeatrix greeted him @t the finish line. tained traditions. Now enter the exotics

he prince was roundly cheered for spunk beanng problems. Dirugs, Ior nsiance
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Drugs are met more {requently by Dutch aid,” Frits savs firmlv. "No Mabia her

L] than by law enforcement oo small. The girls here? Not Dutch mrls

70 percent international.” Bul street prosti-

5 a crossroads city with far-flung trade tuti tolerated if not legally accepted
Amsterdam has had its share of hard  have undercut prices in brothel Hard
drues. and come increased with nar Clrilggs 1s fijesh,

tics. But things have chianped since Az [ he former chief of the Amstercdam ni
sterdam’s happy hippie days in the 1960s cotics squad, Barrv Thomas de honingh
Mlavor Ed van Thin's cleanup campaign  estimates that of 200 street prostituts
has hrought such a decrease in crime rates are addicts, "Our old opium [aw lists illega
that Amsterdam i now a strong contender drugs, but the public prosecutor gives guide
for host of the 1992 Summer O YIMPICS Vil [ ek Il|'|||'i|.|||l ¢, Marijuan .
there is still work to do misdemeanor, but it 15 not enforced. ™
Hard drugs have ruined the brothel busi- [rue. At the Bulldog café on Lei
ness,” complains Frnits van de Wereld, 8 customers can openly buy marijjuana in A
|'.I'..:|l L e I:_II-- htution and the hashish VLML) f blends and flavors. [ozen 1]
market. Frits owns seven brothels, by his  cofleehouses around town display signs
W Ccount Actually, he owns 11, bul howing the seven-hingered leat of the mari-
von't admit it for tax purposes, nsists juang plant. They serve hash-laced “space
Fime reporier Hans Hofm AKX WL DULLEF /R 5V

"1 been here 39 vears—and no protectio We're not interested in Ltheseé people,

i | Fa 1 ai ..lill'l,:ll_
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lar-left yvoung people would seize any vacant
buillding and live there. Untll recentls
Amsterdan na becn losing ;-'|'{JL.TI11H [0
families moved to suburhs and

Vacant bulldings wen

reiocale. vaca
lentiful. and city laws made eviction diffi-

VEArs A=

meveral times a vear revolution
squatiers slaged major rmuots,
ng helmets and usmeg paramilitar

srquatters had thei

[ s
racio station, LOeir own newspaper (g good

=

one—I read it," notes Mayvor van Thijn),
and an alarm system that rallied public sup-
DOrL W I'Il'-:' gl"llll -'II!" B ] I : II|.|||.||I_'_"_ ] L

irv, asite that the citv counci had
52 105 R oL [ was forced to take

avs M1 van Thiin. "And i




“I took a risk. We announced the day be-
fore that we would take back the butlding.
The squatters mobilized some 2
inside. When 300 police arrived, I ordered
them to enter the bullding unarmed, with-
out baton or battle dress. (One by one the po

) l".'.':']'I:'.f‘

lice took out the squatters. After two hours
or so, the others inside decided to leave. You
see, by announcing our plans inadvance, wi
were sure evervone would be mside—nol
fighting in the street."” So there wias a rela
tively peaceful evicion.

A very Dutch solution

Though new and tougher property laws to
take effect next January may ease the prod
iem, Amsterdam stil has some squatters.
Jaap, 29, 15 one of them; [or legal reasons
he does not reveal his last name. When
met him, Jaap and a hundred squatter col-
leagues had Hved in “therr™ bullding on
spuistraat for more than two vears, “Our
movement has almost fallen apart,” he said

Bl 2

e ™

Hiz own hving area looked it matiresses on
the floor,
utensils scattered around

“We are unemploved, mostly, hving on
welfare,” said Jaap, “1 am a student with a
stipend from the government, and the anly

i'm a
bt ot
A weakness in our sguatter
movement is ethme., We are mainly white
méen. But in Amsterdam, maybe 10 percent
of the YUUNE !-L"il|l!-:' are Moroccans or
Turks—and thevre nol sguatters. Sur-
namers are taboo. As a political movemeni
we're iimished.”

Inside trade unions ethnics do only slight-
v better. In Utrecht I talked with Turkish-
born ‘Talip Demirhan, a Muoshim employed
in the Christian trade union movement, the
CINV, advising the union on policy toward
minorities. "We want a society wherne every-
Demirhan. 1

FI.:.Z:.I'L'E:':.".I.'..i-'. books and kitchen

g structured lite
member of the Communist Party

active

person here with
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i
- .
F
d I
|
|
b= § i
B Fd
L
¥ . =
1
-
=== || ':_.-
— g
d s
1
- . 5 r
o

(detivher THRA



dealing with aliens.
» percent or 50 of union mem
from minorites—>Surinamers,
Turks, and Moroceans, in that order. And
thelr authontanan government
at home, Moroccans have special problems
"some Moroccans are fearful of informeits
who report to Moroccan secret police.”

know 18 kilos of laws

L lar

LY

LTS CONIE

DeCAUsE of

alip Demirhan came to the Nether
lands without s wife, and the mar-
rige '.'Illil!"l in I|i'-.'|l:'l ..-Ill-iHll:'. |'||_1". [
nad that fate,’ he says, “"Many Turks came
from rural areas, and they kept old ideas
hers. But '[-l|||-.l-_'. I[7|'|."||.-.- ]:.Ifl:,_'L"J III.|'L'.'r
1960, television came Lo Turkey—now even

"Women imitate Pam
maother used to weal
Now she behaves
In the '“h-l.'r.htrl._n'.ri-:. Lurks
Only 15 percent of Turkish
the home.

I met one of them m The Hague, a house
maid i the historic Hotel des Indes named
Lralma Nihal. At 29 she has been married
Her husband used to work in th

¢ 15 NOW. oul Ol

vour program “Diallas
-Lrui =ue Ellen, My

even meters of clothing
Ism- :"-']I-_-:- 1'.'.?.|-;
hange slowly
WiOmen ill'rr' Wwirk 'll_j':::-||:,'

| |
l.||'|.

le factory, bul
work and gels unemployment compensa

tion. Friends and neg their four
YOLTHE children while Dolma is at work

CING, :".j.' husband does not help with house
wark,  she laughs. " Turkish men never help
the way Dutch men do.”

| urkish foods are avatlable in local

and médical facilities are bettér than in Tus

ey Z"H-. retheveven havetransiators at the
hospital.”) But Dolma still hopes to return
home. Her childrien—all born i the iNether
lands-—speak Dutch with anather

"Thev'll decide aon t

I! I|I '|_|'- |._.

|.||III = 1LiEM -'

shops
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[urks can go home at age 55 with a small
pension- ) a month. But staving
in the N I.1|*|J *'ru'-- get far more, plus
a1 Tl :'.!l" WallCc Z-" II'I i i FENLS, .II|I'E
health insurance. “So cheaper for the
i they
worker Evert

This vea:
Muslim observance

]
|ﬁ'\- 1 ! !
.. 1 1t

Netherlands g0 |--.'.'Iu . notes social
van den Broek
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srable o Chrs
tian Lent, began on May 10. The long days
n northern Europe present special prob-
ems for Musiims living in the Netherlands
i ey must take no tood or water from dawn
imttl sundown, s h a fast

COmYpH

{ e Lhateht Touch

‘I must not even swallow my
an Egvpltian chauffeur told me

During Ramadan [ visited one of Amster-
dam's 25 mosques, a aulo-repair
converted for worship with carpets
and crystal chandeliers. The imam, orpray-
L J.I.' ll'll:'!'. 1'-1: "“.- I‘ h.'.:l-llr. i -rr |II|_|,| |l||_.
me, " Until 1979 we met in the basement of a
Catholic church. Now we own our 1_-l.i~'-e
Un Priday 1,200 people worship here

‘We have no subsidy; we want no govern
ment regulation. Each member pays 13 guil-
ders a month for
parents of the 200 children in the madrasah
| ¥Mushm school] pav mare. We are all Mo-
ir Muslhim Federationalso
takistanis, anf

than I
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Farage
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IS MOSgUes for Turks

Muslim :';'ll.lriljr.:'l bR
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oungsters wore jeans, others long

T'I-E'.:-r'.".-.:l n robes. A dehicious aroma filliecd
the mosque. “Yes, we are cooking food for

the breaking of our fast,” said the imam

Protest is a way of life for many of the
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“First, some dates, Then bread and harrra,
a hearty soup of meat and vegetables, The
meal is for working people who have nofam
itlv here. In Islam it is thought good to give
food to those hungrv or fasting.”

Last spring Mushims recewved permission
10 broadcast on PDutch television, jomming
Catholics, Protestantis, and political pari-
sans who have programsof theirown. Atthe
Dutch Broadcasting Foundation studios at
Hilversum, the editor of a program called
“Passport,” B. |. Martens van Viiet, ex-
plained hi= work

“Most of our audience is Dutch, but we
broaccast in five languages—with subtitles
About 15 percent is entértamment 1Two
words we avoid are ‘integration” and ‘ra
ism." Every week we have 30 minutes each
in Turkish, Arabic, Spanish, ltalian, and
Serbo-Croatian. I'm the only Dutchman on
our staff of 16

utch television 1s not above artiul pro-
paganda in a good cause. Nova.
media/Chanowskt Productions airs a
puppet show five minutes every weekday
evening called “Fabeitzeskerant,” with ani-
mil characters as protagonists. Anowl is the
narrator, beavers are technicians (they are
Rotterdamméers who butld dams), and a dog
is 4 stock comic-villain who discriminates
ppainst exotic forest creatures. The dog, for
example, calls the zebra, who spen
with a Moroccan accent, “an artificial
horse.” A stork speaks with high-society
mannerisms and comes from The Hague
Chico LL.ama has g Spanish accent coached
Ly real-life Chilean refugees
Last March, resident foreigners were first
permitted to voteé in Dutch mumnicipal elec
tions, so Novamedia TV writers followed
suit; children were asked to write letters
voling for their favorite anmimals on the
show, Response was massive. The pro
ducers expected 20,000 ballots and got
Newspapers covered the mock
election almost as fu

ts Phutch

20 00

ly as the real ones

Star fortress of Noarden guarded the
eastern flank of Amsterdam in the I7th
century, when the flourishing Duteh
Republic became one of the world's

leading commuercicl powers.

The winner was & foreigner: Chico Lama
As a mirror of society, the TV fable made
# fair prediction: Dutch voters in 697 com-
rrunities dlectied 49 outlanders to city coun
cil posts. I met some of them when they later
met in The Hague. The list included the na-
tionalistic Moluccans and even Moroccans,
who had been asked by Morocco's King
Hasz=an not to participate
*Could =omecay

IOFEIENCTS volte for

members of parllamentr” asked an ltahan

salional Geographic, Clelober (Y50



counciman. The government is seriously

considering the iden behind most other Western European coun

s0 cheerful a view of society. The Dutch lag

I'vpical of the winners is Secil Arda, a  triesinthenumber of workingwomen. “The

Turk<h woman married to a Dutchman rovernment gives the feminist movement 1 2

Ms. Arda represents Enschede, an imdustri-  to 13 million guilders a vear to do research

al city near the German border; she has lived  says one activist. “Then they ignore our re
mn the ivetherlands since 1980 ports. Discussion 15 open, but power struc-
“T'm very proud of the Netherlands, my tures are closed.”
chosen country, shesays, “Uf course, now 1 In the wvillage of Dinxperlo, smack on
can't go to market without dressing up!™ the German border, Ypie Volbeda, a so

Not every woman 1n the Netherlands has  cial psychologist, works with women in a




“1"'m con
lon't sta

conseryvative farming community
biad mother berause |

home with my children,  she savs

sideredd a

“Farmwives feed voung calves and pigs
A man
viegetable parden. Women
keep the accounts, bul

ralls, a wife serves cotfee while her husband

and decide when to breed the cow

evel

w ittt the banker

discusses the finances,’

"The Lhtch like the
(Queen's," observes a feminist. "She can doa
lot, but shecan't decide. There's a tradition

al hmitation on ail women

i | &

woman s o

ueen Beatnx hersell would never entel
stich a social controversy, But she is
not at all
The Quesn (page 511) has a strong

Dutch handshake, a grip suitable [or sceptel
stylish, magnetic woman
with plumb-line posture and a prohle meant
Best of all is her smile,

L Weak rneure

or sword. She 15 a
ior miniing coins
sudden, spontaneous, genuinely merty
The Queen has received photographer
Nathan Bénn and me for photos in her pri-
vate office at the residential palace, ] [uis ten
Bosch

ing a bulky manila envelope, in case Nathan

“house in the woods. " she 1€ carry
wants-action pictures. He does. And since
these papers are authentic royal homework,
the photos can be unposed. Her Majesty
nates to I_'Is"rl.'lll'l

While Nathan works his cameras, the
[his 15 work

she brenks at

(Chieen makes marginal notes,

she bemns each day by 730,
midmorning for conferences and ceremomal
duties and returns to paperwork at night

Her office, small and bright, retlects an
active roval personalitv—informal famaly
avant-garde collage and sculp-

tables of plass and brass, tu

snapshots,

Lure,

ips ifl
| |

vase, Reference materials fill bookshelves;
no fiction. But on one wall I spot a framex
A King 1n crown and ermine sits at
his council table with a full cabinet of wild-
& cartoon monarch

Frankly, it's no better or worse

CArtonn

I_:'..I_l"_-i_'='lI|'|'| _Il'-rl.'[‘- Suys 1
(O & Visiior,
than any other {orm Ol government

Behind Her Majesty'swriling desk, a por-
trail of William of Orange looks over the
raoval shoulder, Thiz was the herow
who drove the Spamizh Duke of Alba from
the Netherlands when 16th-céntury Spain
tilted at Dutch windmills. Asstadtholder, o

First of the season—iuoand reputediy thi

B Wi |J'I;,'_.".JII; A local boat hod browght in
III

.y - | [ T a—
the first catch. £Xiicl

rmiefric ton

fishermen nef almogt

af herrine annictl

i
1 "o L)
I II I I

below )

] 1
I'he egihing iabits of gray S2cis

[in a British-[hut

]
are studied i h program on

Wetherlonds

e W1 e = T - —
fevel Island. INewcomers o
1 [ g
the seals Nove mmipmmated froim

where fishermen complam thit

1
Hriton

protector, of three of the seven prov-
inces that would later become the Duteh Re

public, William fused the fates of his nation
ond his House of Orange. And though the
family Urange gave Britaima king—another
willinm, wrone with
Mary II—the constitutional Dutch monar-
chy did not formally beginuntil 1814

Even now republican Wavs

Putch monarchs have investitures
anations; they never wear a crowi. And lor
96 vears and three gencérations the kingdom
has been ruled by queens—Wilhelmina, Ju-
now Beaatnx-—though
ook An oath as "King

whoshared his British t

IS 111

liana rach

queen

['his 1s not an interview, and Her Majes
_ record
fut mv own impression of Queen Beatnix is

as one of her subjects told me

tv's conversation remains off the

ot She has
v hubbiling |

f interests. Evervone i the Nether
knows that the Queen’s hobly

il that <he has a in thi= 17th
century palace. Bul she nlsa has
a keen interest in historic preservation, I'm
aware that Queen Beatrnix settled lor a less-
than-ideal studio rather than alter & national

ersonality and a PO I

ands

LT I_JIII||_'|T|'
studio

D ase

l.l'lll-lll.- '|I|I||.'lll"._._||.'|l:|lll|. I-'-| [l e=) 'I-.I'.Llr'l



Her Majesty

scious of costs. for thi

is also quite con
FOELL f.=!|.|fn illl:I' |

monument
generous share of the expense of furnishing
this palace

We finish 1 the «
famous Orange Hall, It
tant, especially for Americans: | Vilarme
presented his letters of © ' here, Ad
ams, our first minister (o the Net il %
found his post “like no other. It is all the ef-
iect of industry and the work of art

AL S lll'k rKS in this hall,
ing and walls are |||||p-“r:| ?lﬂl-W with
r:|L|n:;~--f' e Flemisl A proper
setting for a queen ﬁ"|h'HIJf”?lﬁL:L

Herhaps it was tistic flair that
the 1 2-yvear-old Princess Bea-
) Le pages of NATIONAL GEOGRAPHI
she has been a life member of thi
eversince. And perhaps that is the re
have this chanc meet (Jueen Beatrix

anl move on to the
-.HIiTnflrﬁh|}'u|

vhere the ceil

that same ar

Irsl ALiractec
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indd farmers who confine chickens in overly ndividual success stories improve Lhe im-
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After the game 1 met Simon in the ¢lub-
house. His toddler son was romping in his
I.-._l gs Simon told meé about hiz own bos
hood, playving soccer in the streets of Am-
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alking, A consulting psychologist for
the Amsterdam police, Dr. Francis
Denkers, savs, "We Dutch are oo ra-
Honal, Talking, thinking, but short on ges
ftures " Dr. Denkers, noneétheless. sepes som
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THE OOSTERSCHELDE BARRIER

Man Agamst the Sea,

By LARRY KOHL







achically new conceplsin

dam design and an

extraordinary Heet ol
construction vessels (facing
patge} made the surge barrier
posst e In préparation tor the
enormaus weight of the
structure, the sandy bottom of
the Oosterschelde (1) was

compacted with glant
vibraiing needles extending

from the vessel Mvltlis. To
prevent seabed erosion, =and-
and-gravel matiresses (2 and
3) were laid down by the
Cinto each mattress
foundation one of the 18,000-
metric-ton piers (4) was lowered
bv the Osfreg, which had been
eulded into position by the
mooring pontoon Macoma.
Tariift 4, one of the world's
largest floating cranes, placed
the remaining components,

L.k

beginning with a traffic beam
(51 whose internor duct holds
hvdraulic and electront
egquipment to operate the gates,
followed by a concrete capping
unit {6). Next the gate (T)
shown here in closed position,
was lowered into place. Finally
the hydraulic gate lifts (8) were
added, along with two beams (8
and 10) that define the gatewny,
since the estuary’s discharge
opening has elfectively been
reduced from 70,000 to 18,000
sryuare meters (about 750,000 to
190, 000 syuare feet), tidal
nressure has been increased
threefold. To withstand this
enormaous lateral force, the
entire superstructure was
buttressed with mouniains of
rock (11), lavered in seversl
grades from pontoon vessels,
including the Tria;
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1 ever again, vowed the open surge barrier instemd
Diutch after a 1953 Thus an important estuar
storm tide breached would be preserved as a
dikes in the vulnerable delta COITICTY i:LI fishery, rich
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] hus began 4 spate of dam and as a \'!rﬂl part of one of
= - butlding that has shortened the  Europe's most important
TS Raria: chockarnc st coasthine by 780 kilometers migratorv-hird havens
(455 miles) and dramatically Muany citizens now oppose o
lessened the risk of floods planned 125,000-acre polder in
Half the country would be L)sselmeer, the former
imundated twice datly werne il fumidereee. They cite the lake's
not for the dunes and dikes L'n.--éusz_l-xll and recreational
along its shores alue {or a nation that enjoys
In the mid-1970s, as time such agricultural surpluses i
/ approached to begin the final his no need for new farmland
and largest dam at the mouth Proponents of the project point
of the Oosterschelde, Duteh to the nation’s population
conservationists persu; L-'EI|'1| the density, among the world's

Fovernment o construct an highest,
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by towering gantry cranes
(aabore, at bottom left) from
the island of Neeltje Jans. The
conatruction dock's three pier
compartments were budt 13
meters below sea leve] 1o allow
for flooding and towing of the
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piers to the placement sites

There the Macoma was coupled

to Ohsdrvea's stern to maintam
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(Jsirea a computer ( far right)
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currents. On shore, other
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Living crowns, new
antlers sheathed in
velvet sprout from red
deer stags. After the
velvet sheds, the stags
will become targets for
trophy seekers who pay
to hunt on this New
Zealand farm.

Far away on a
Scottish island
scientists find this
relative of the
American elk ideal for
their study of breeding
dynamics (pdages 556-
62). Widely hunted by
early man, the red deer
declined as a food
source with the spread
of agriculture. Now a
growing taste for
venison and increased
sport hunting have
brought new attention
to this increasingly
domesticated animal.

RED DEER

By T. H. CLUTTON-BROCK
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Y FLICKERING torchlight the Stone

Age hunter-artist painstakingly ap-

plied oxide pigments to a limestone

rock face. When the painting was fin-

ished, a file of majestic stags decorated a

wall of the now famed cavern of Lascaux in
southwestern France

Whether it was an invocation of the spirits
to aid the hunt, or simply a tribute to the ani-
mal itself, we can never be sure. But the
painting, together with scores more animal
likenesses, has survived some 15,000 yeurs
in the dark, dry grotto.

From prehistoric times the red deer—
Cervus elaphus—has béen a favored quarry
of the human hunter and an important com-
porént of human tradition and ritual, It is
both today, The medieval tradition of hunt-
ing red deer with hounds continues in séver-
il European countries; deer stalking in the
Scottish Highlands remains a popular sport.
In most of the Far East, red deer parts (ant-
lers, fetuses, reproductive organs, and tails)
are important ingredients of many tradition-
al Chinese medicines, @ market that red deer
farmers in New Zealand have been quick to
exploit.

Red deér occur naturally from western
Ireland through Europe, Turkey, and
Kashmir to Chinese Turkistan and Mongo-
lia. In some areas north of the Himalayas,
thev're replaced by wapiti (elk), which ex-
tend eastward across Sibernta and China
(map, page 558).

In North America, elk originally dwell
from coast to coast, south as far as Mexico
and north to the Yukon, perhaps ten million
strong. During the past two centuries man's
indiscriminate hunting and destruction of
their habitat have exterminated the wapiti
throughout 90 percent of its former range.
Despite its larger size, darker coloring, and
high-pitched bugle, the New World wapiti,
or American elk, is now usually classified in
the same species as red deer. Confusingly,
Europeins use the name elk to refer to what
North Americans call moose, Afces alces, 4
species alsp widespread in northern Europe
and Asia

From the first habitation of western Eu-
rope by man, red deer provided meat to
hunting communities. By the end of the Me-
solithic, deer constituted the single most im-
portant food species, Tools and weapons

344)

were fashioned from deer bones and antlers.
Sinews and skins made cords. Antlers fur-
nished hoes and picks.

The stag has become a symbol of male
power angd agegression. In the cave of Les
Trois Fréres, in France, a painted fgure
performs 4 ritual dance, antlers of a stag
sprouting from his brows, in a scene be-
tween 13,000 and 15,000 years-old

In Chinese mythology the god of longevity
is paired with a deer. Anearly Chinese herb-
al written around A D, 200 describes the uses
of the growing antler: “Deer velvet tastes
sweel and its property i3 warm. It is used for
treating metrorrhagia . | . febrile disease,
and epilepsy, and also for reinforcing vital
energy, strengthening memory and will,
and delayving the onset of senescence.” In
present-day Chinese medicine almost 20 dif-
ferent parts of deer are used as tonics to
prevent debility,

S FARMING CULTURES spread

acrosz Europe, the importance of

redd deer as a food source deglined,

but their role in sport and ritual

continued. Nobles and kings held exclusive

rights to hunt residual herds, chasing the

majestic animals with hounds until they

stood at bay, then dispatching them with
knife, spear, or how,

The tradition continues today. In the
rounded hills and deep combes of Devon
and Somerset lives the largest population of
wild red deer in England, about a thousand
animals concentrated in and around Ex-
moor Forest. (In English terminology, For-
est with a capital F usually signifies an
ancient hunting preserve A Forest—as in
the case of Exmoor—can consist almost ex-
clusively of moorland and need not have a
tree on it.) Today Exmoor and its environs
are hunted by the Devonand Somerset Stag-
hounds, ane of only four packs in England,
About 35 packs still hunt red deer in France.

Dr. T.H. Clutton-Brock 15 o Roval Society
research (®llow in the zoology cepartment at
Cambridge University, Fe has published exten-
siviely on the evolutionary ecology of large mam-
mals and co-authored Red Deer: Behavior and
Ecology of Twa Sexes. Photographer Jim Bran-
denburg, twice winner of the Magazine Pho-
tographer of the Year award, i n frequent
contributor fo NATIONAL GEOGRAFHIC

Nanonal Geographic, Ccrober {956



N A WET October morming |
joined Frankie Dallyn, the Dev-
on and Somerset harborer (the
person who finds the stag), to lo-

cate a suitable animal to he hunted that
day. We drove in Frunkie's
Land-Rover along a ridge of
moorland running down
loward the sea.

“I zéed a big stag here las'
wik,” Frankie told me, “hut
mehbe e left un hinds [fe-
males|. The farmers round
here say there be a tremen-
dous lot of deer. Comes
of being close to Horner.”
In the wvallev below, the
browning oaks of Horner
Wood tossed in the wind, a
refuge for hunted deer.

Az the skyvline paled into
dawn, we scanned the oppo-
site slope. Four hinds mate-
rinlized from a beech wood.
After them paced a large
dark stag that sniffed the
rump of the last hind, pawed the ground
pensively, then lay down. Frankie settled in
to wakch. A group of magpies hghted among
the deer. “"One for sorrow, two for jov, three
for a girl, and four for a boy. Five {or sor-
row.” The fifth bird landed on the stag.

By eleven o'clock the track was jammed
with cars, trucks, and horse boxes. Some
riders sported black nding boots, pale
breeches, black coats, and black bhowler
hats, Cthers woreollskins and leggings. The
horses ranged from rough ponies to slim,
well-groomed hunters. The scarlet coats of
huntsman Dennis Boyles, the whipper-in,
and the master glistened in the rain

The huntsman gathered his tufters
around him. These are old and experienced
hounds, whose job is to flush the stag and
begin the chase, Bovles and the whipper-in
cantered down the slope with three and a
half couples iseven) of hounds around them
and 30 riders strung out behind. OUn the far
slope the deer stood and edged uneasily up
the field. The big stag disappeared into a
steep combe, the tufters in full ¢rv. Two
vounger stags appeared—and some of the
hounds followed them. Suddenly the great
siag came Into view against the pale edge of

Red Deer and Man

Early homage to the red deer, [5,000-
vegr-old rock paintings adorn Lascax
Cave in sputhwestern France. The art
may have playved ¢ role in religious rites,

AN dTE &)

the skyline. He sprinted for the oaks of
Horner Wood and vanished.

The huntsman stopped the tufters and
waved a white handkerchief, the signal to
release the rest of the pack. With the hounds
behind him, the huntsman disappeared into
the wood. The stag ran upstream, then dou-
bled back along the Horner Water. Half an
hour later, he came to bay, standing i mid
stream against a narrow bridge, The hounds
crowded round but did not touch him, A se-
nior hunt follower rode up and shot the stag
below the ear with # shotgun. The quarry
slumped. Later the gutted carcass would be
divided among the area farmers

Inthi= way the Devon and Somerset Stag-
hounds kill about a hundreéd stags and hinds
cach year. "Without the hunt,” says Dick
Llovd, hunt chairman, “there wouldn't be a
deer on Exmoor. The farmers wouldn't tol-
erate the damage the deer cause the crops
They'd shoot them.™ Not everyvone agrees
The League Against Cruel Sports backs con-
trol but has campaigned against stag hunt-
ing for more than 30 years

The Highlands of Scotland, with their
bleak and beautiful mooriands, remain the
chief stronghold of red deer in Britain, By

541









Aange of red deer
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Man's encroachment pushed the red
ieer (nto isplated regionsz of the British
[sles, chiefly Exmoor Forest, the Lake
District, and the Highlands of Scotland
The deer also range across continen ol

Europe and parts of Asia.

1790 total numbers of Highland deer had
fallen to probably less than 10,000, But afier
the industrial revolution the demand for
sport shooting grew, and landowners began
Lo increase their her

Much of the Viectorian tradition of deer
stalking survives today. 1he 180 principal
deer forests are largely owned by the same
families that held them mm 1912, Unly lana-
owners or their tenants hold the nght 1o
shoot the 260,000 red deer that roam Scot-
land's hills. The owner of a forest shoots
stags there himself or with guests between
Angust and November. Or he leases his es-
tate—aor part of it—to a stalking client from
elsewhere. The client’s lease specifies how
many stags he may shool. He usually gets
anly the antlers. The venison belongs to the
estate and 1s mostly =old to West Germany,

Which animals to shoot is the decision of
the stalker—a man emploved by the land-
owner o take clients stalking and to manage
the deer population. Today most estates se-
lectively shoot stags with poor antlers, al-
lowing animals with large and well-formed
heads to breed. Some 153,000 stags are shot

High in the heather of Scotland’'s
Perthshire, professional deeratalher
Nicky Boulton (left) points out an
emerging target to client Mark
Tavlor, center, and the author. Only
mictie deer are htinted by clignts, but
stalkers often dissuade them from
shooting @ particufary majestic stog
whose genes would improve the herd

Bayving hounds corner astag mn d
scene from the hunt engraved in
silver on the breech of this German-
made rifle {below left)

Kiited in his fomaly bartan, vaj
Neil Romsay (right) offers hunting
with "old-world elepance™ in
Scotland’s deer forests, For just shy
of 54,000, each guest at Farieye
House, Ramsay's estate in
Perthahire, receives a week of
hurting with a guide, lxierious
guarters, and black-tie dinners
featuring salmon, grouse, and,

Oof CoUrse, venison

Nafional Crepgraphic,; October f9&A



|5 are culled bvithe stalk-
er during Lthe winter
In early October 1 lay in tl
heather beside an Americar
Mark Tavior. Mark. a me
irom Pennsvivania, was
party of 12 Americans ,
~well Kamsay at Farlever
hammeéred cold rm
Boultan, Farlever's stalker
s rifle slung across [ could

of & rulting stae. Client and

each fall, while hing

wrind our faces
ok
vlark’
hear the roas
stalker crawled cf
hillock, '1he

carried
s back
""""" - ||J|". |l|'|"-"'"i ONET
stoe. a larm | I-pointer, was
within easy range. But Nicky tapped Mark’s
shoulder and motioned him back. “Too
"he murmured. “We'll leave him
walked on around the bare hillside
NIcks motioned Mark
I SBW A SLAE about six VEArs
old, with small, twisted antlers, guarding a
hinds. Nicky unslung Mark's
and leaded the
chamber, only then passing the rifle to
Mark. Mark sighted, there was 2 report,
' lay still

L |.|I

wWe
suddeni Lroze ani
i||r-- P !'.,I'.'i.'i_
rroun of five

Fitie, checked Lthe masazini

and the stay somersaulted and

[

sICkY bled and g

removing all entrails except the heart
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Lher with the tusks (canin
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Clitonal e
estate workers

MONTH LATER
the AW el
in avery different way
\s the pursuing helicopter
Lhe shouwlder of the mountain
a hind plunged into undergrowth away from
Lhe deafening cla From inside
the Hughes 500, | watched grassy slopes and
snowy peaks of New LZealand’s South Island
swirl in a blurred jumble as Kim Hollows
slewed the machine in a tight circle. The ro-
tor blades almost touched the treetops wher
hind had disappeared
round and switched on the siren. Its
sent the hind bolting uphaiil

||| -:|| ||.! I|---| ||!|-I

i waorkd, 1 1 deer hunted

tter above her

the Kim reached
SCreech
['he helicopter
sideslipped over the edge of the trees, block
mg her way hack into the forest

In the shooter's seat beside the pilot, Nod-
r reached for the net gul
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I'n decorous fashion, members of the
Dievaon and Somerset Staphounds purstie
|'-|i='i" gliarmy r|!=i-=!:L:ii .r'l.'::il_'l'.i'_ .I:' (LT
sational Park. Once the sole m

N ] e N, Ry Il
MOCDVEREL Y, SEECAT FTRFEELNE, WILEL]

:-I |rI-- |- ll_:.
QLIRS
I's
at

laree followines, (5 now gvallable (o

public in park

B 1
ria ARSI i
{ared formmldrid

O e E=-C Dl e box holding a nvlon net with
welghts al rI;-L- four corners mounted it the
| 108 Mauser rifle. '1L'he

IMUZEIe O i
thove the guarry.

I i
(BERINI L I'I-i'.'=-_'_'-
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firsi hehcopter. Inavalley in western Otago
Tim and ten other hunters killed more than
200 deer the first dav, flving half of them out
to warting trucks before bad weather forced
them to abandon the rest

“In those davs,” Tim remembers, “there
were still lots of deer. The helicopter drove
Lhe ceer together and held the mob while the
hunters shot them, "

IM'Ss COMPANY, Alpine Heli-
copters, specduy bullt up, and others
were quick to follow. Soon hunters
were shooting deer from the air using

seriautomatic rifles

To reduce the hauling distance for the he
ncopters, lim bought the Kanginwi, He
built a helicopter pad on her deck and con-
verted the hold to a chilling unit that could
take 600 carcasses. The KRanginut moved

Red Deer and Man

irom {jord to fjord, the helicoplers filling her
with deer carcasses: she would return to the
roadhead at Milford Sound to unload and
reprovision

Kills were enormous; Bill Black, Alpine's
top pilot, and his shooter, Jim Kane, regu
larly killed and recovered 12,000 animals a
vear, With venizon in the late 1960s warth
=40 a kilogram and carcasses averaging 45
kilograms, the best crews could annually
bring in more than N.Z. 5200,000. Ken
Miers, retired [rom the New Zealand Forest
service, told me that killing peaked in 1972,
when more than 100,000 dees
went through the processing plants, Sport
hunters. he must have killed
20,000 to 30,000 more

The onslaught decimated the red deer
population. It probably declined more than
70 percent between 1968 and 1978, By then
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condemn stag hunting as a oruel "primitive ritual " Hunt enthusiasts insist that the
spOrt culls the deer, leayving healthter numbers. Without this and other controls, they

say farmers might wipe out entire herds in an effort to protect their crops.

The blacdes begpan hurling the net round and

about another 40 metres down the slope
round, with the weights bashing the helicop

I ran back and helped untangle the pilot

“Iburstout laughing. There seemed noth-

ter . . . until they jammed the controlsin the
rotor head I'hen the chopper started to  ingelse to do

pick up speed and come back down., _ . Today Alpine's helicopters carry one

four-barreled net pun on the skid . well clear

of the main rotor, aswell as g hand-held oun,

‘It hat the ground fairly hard, and
bounced back into the air again. It head-
ed down atl a 45-degree angle until the

T'he latest weapon can fire two nets in quick
ckid on my side dug into the mountain, The

succession. Alpine helicopters flying on deetr
nelicopter then did a complete cartwheel FECOV P

which threw me out through the top of the
bubble and up through the mess of blades,

last vear caueht 1,200 hinds and

shol a li];{- number of stags
Thanks to men like Tim Wallis, red deer

control in New Zealand has succeeded—Dhbud

weights, and nets clattering around. Mirac-
ulously, none of them hit me, and [ landed  at a price. Ground-hugging flight in rugeed

Red Deer and Man 540




country, with heavy loads, 13 inevitably
dangerous: Since 1976, 127 helicopters have
crashed while hunting. Twenty-five pilots
and shooters have been killed and 38 others
seriously injured.

HE HIGH COSTS of helicopter
hunting have been underpinned by a
keen demand for hinds for breeding
stock on deer farms. By 1975 the
country counted 25 farms. Today, accord-
ing to the New Zealand Game Industry
Board, more than 3,000 farms produce
35,000 carcasses. or 2,000 metric tons of
VERLSOn, B YEAr
In late 1985 and early 1986 the market for
live hinds took a sharp downturn. Proposed
government adjustments n taxation and
valuation of livestock threatened tostifle the
industry. By mid-1986 prices had fallen 50
percent—perhaps only a temporary dechne.
Deer have some advantages over cattle
and sheep as food. Venison is lean, about
10 pércent fat compared to more than 20
percent for lamb or beef. Thus it appeals to
today's calorie-conscious markets: It 1is
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An isolated island nation, New
Lealand lacked o large pome animal
until introduction of red deer from
England after 1850. Thelr progeny now
populate much of the two main islands
(map) and share space with sheep on
such farms as the Innes family's 35,000-
acre Haldon Station (right)
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however, more expensive—iarm prices are
almost $6 per Kilogram in New Zealand
compared to $1.60 tor beel or 3. 70 tor lamb.
The profits of most deer farms at first
came not from venison but from rasing and
selling breeding stock. On his 35,000-acre
Haldon Station south of Lake Tekapo,
James Innes carries 23,000 sheep, 1,800 cat-
tle, and 4,000 deer. His annual gross income
15 five million New Zealand dollars, Using
helicopters, Innes caught a thousand hinds
from the wild between 1975 and 1979, Dur-
ing that time the price of hinds rocketed
from $200 to nearly 83,500 as city investors
poured their money mto deer farming.
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['HIJI fifths of our income comes from
deer,” James told me, .inrl 9 percent of
that comes from live sales.”

Cther deer farmers have focused on im-
proving quality by selective breeding with
stags imported from Europe. Another ap-
proach has been to cross red deer with the
heftier wapiti to produce an animal with a
taster growth rate and a larger body size

The venison industry apart, New Zea-
land's deer farmers also aim at more tradi-
tional markets. In a 2,000-acre enclosure at
his Lilybank Safari Lodge, Gary Joll holds
aboul 150 red deer as well as tahr, fallow
deer, and chamois. Stags are handpicked
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trom s deer farm for their large and shape-
Iy racks. He offers hunts for trophies of dif-
ferent sizes, from U. S, $2.400 for a
standard trophy to as much as 54,000 for o
likely record breaker. “You could call it tro-
phy forming, " he sand.

EW ZEALAND'S deer farms also
produce & more bizarre crop—
velvet antlers for medicinal use in
the Orient. | watched James In-
nes and his farm manager “velvet” a group
of 15 stags. After tranquilizing the animals,
they quickly removed the antlers, about
two-thirds grown, with a meat saw,
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Range riders go airborne for a hunt n
New Zealand’s high country. As the
ir_u_'|:||_-_l|:'[|_'l IR aEuyers ot .J|.'r.'_L_'|'|‘-'||.'r:.!'. FRTE
gititudes, {don (rreig Uses @ net gun - fo
fire a welghted net at fleeing deer
(below), Ensnared. a yvoung stag (right)
will be bapped and loaded into th

criaft for transaort to a farm

George Too 15 28 manager in the country’s
largest processing plant, Wrightson Deer
Horn, on the outskirts of Christchurch, At
the factory frozen velvet antlers are thawed,
then steam cooked for two dayvs. 1The
stainless-steel ovens have a special vent o
George can smell the cooking antlers. *Nose
very important,” he told me. “Good antler
smell of peanuts.™

Drving and trimming reduce the velvet to
it quarter its original weight. Top grades go
mostly to Korea, fetching 320 to 350 U. 5.
dollars a kilogram. Lower grades find ther
wayv to Hong Kong and Taiwan. New Zea-
land produces about 75 tons of velvel a vear,
along with other medicinal crops from its
deer farms, such as taile, penises, and leg
sinews. These parts are shipped frédzen,
mostly to Hong Kong. With the skin, these

exlras increase the .';.IIJI." of each stap

I asked Géeorpge, born in Hong Kong,
if he used deer products himself. “*Oh ves,”
he said. "1 have a very lovely medicine giv-
ing much energy, Deer tail, mixed with skin
of wild duck and some deer horn, cooked
with herbs. Thaveleft-hand kidney problem,
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[ take medicine, now over.” He beamed
Following the trail of New Zealand vel
vet, [ visited the Dong Jae Dang Raw Medi
cine Company, one of a thousand Chinese
medicine climcs m Seoul, South Korea, A
large, well-lit room held armchairs for wait
mg patients and rack upon rack of small
drawers behind a mahogany counter
Attending a well-dressed couple with alit-
tle girl of four or five, who coughed nervous
ly, the herbal doctor wrote out a prescription
and passed it Lo the chenust. The latter took
handfuls of herbs. thin slices of antler. and

aother ingredients and spread them out on 20
syuares of white paper that he twisted neatly
together and handed to the parents. The
contents of each packet would be botled to
make a thick, dark soup that their daughter
would take r1'.'.:|_'. [he couple paic and left

“Chinese medicine is essentially health re
storing, not curative,” said Jung Kee Park,
awner af 1
people take some Chinese medicine but use
maostly Western medicine, "

Al the Chinese¢ University of Hong Kong
a team led by Western-trained Dr, Y. C
Kong and Dr. Paul But is conducting
research on the chemical constituents and
fertility-regulating effects of & vanety of
(" hinese herbal medicines. Funded ||:.' A
wew  Zealand deer products company
nong and research assistant K. M. Ko are
also tryving, with rats, to find out if velvel

intler containe a gonadotrophic substance

e firm. “The majority of Korean

EW ZEALANIYS deer farmers
. wavs knownthat the price

Of ve ammels would jall as deer
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ernment imntervention has caused additional

problems, Compared with the 480,000 tons
of lamb New Zealand produces each year Bidding to better their stock, deer-farm
s venison output is stitl tiny. 1 he future de owners last year paid around N.Z. $4,000
pends on the growth of worldwide markets apiece for breeding hinds at an auction
for vEnisen in Christchurch, New Zealand (facing
We must sell venison right over the top of page). The deer industry also profits

beel and mutton,” says Herby Whyte, who from antlers. With the stag sedated, tha
runs 2500 red deer on his farmiat Rval Busl racis are cul ofT wdle still in velvel

FUTS £, 3R
i Southland. “It's got the lot—taste. inter (top). In Hong Kong a slice of antler is

ést, and snob valoe. I'vea hell of a lot of con-

singed of its hatr (above) before being
. ; . botled to make a broth. Some Origntel
ndence in deer farming as a total industry 1. baris ol ths hanlth. chrlng
-H i I ‘.'. ,r‘r | |' J Ir.1'l.-'-.|.|- iS5 BT TAe VT 'l-"'.'n”-"lf-
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A UY SptdRs IOF 2N SCALATTL = deel attrrbutes of antler; Western scientists
[armers, who have no doubt that red deer remain sheptical
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RED DEER
A Scottish Dynasty

ARTICLE AND PHOTOGRAPHS BY T.H, CLUTTON-BEOCUK

5 BOSS DROVE him backward, Pin-

cer's hooves left deep scars in the

cropped wurl. He lowered his ant-

lers, anchoring his brow points in

the ground, and the two red deer stags came
to a standstill, panting hard

The challenge had come 20 minutes be-
fore. Boss, a lusty seven-vear-old, accosted
Pincer, who was holding a large harem of
hinds on the greens behind Shambinan Insir
Bay on the Hebridean island of Rhum. It
wis the start of a classic autumn contest be-
tween mature stags, whose breeding success
depends principally on their fighting ability.

Typically, a shouting match began it all.
The twostags roared at each other ina grad-
ual crescendo. Boss, roaring more frequent-
Iy than Pincer, appeared to Hsten carefully
to the latter's replies.

After 15 minutes Boss made up his mind
Slowly and stiffly, he walked toward Pin-
cer's harem. Pincer went to meet him, and
the two stags fell into a tense parallel walk,
only ten vards apart. Back and forth they
paraded. Suddenly Boss ran up on a knoll
and engaged Pincer from above.

To the dry click of antler on antler, they
tussled viciously, each trving to poke an ant-
ler through the opponent’s guard. Pincer be-
gan Lo give way and suddenly, with a quick
twist, Boss freed his antlers and lunged. A
point caught Pincer under the eve. Wound-
ed, Pincer turned and ted, leaving Boss in
possession of most of the hinds. Next day
Pincer's left eve was closed, and it seemed
that the eveball had been deflated. He died
the following winter,

Boss and Pincer are two of a thousand red
deer on Rhum—many of them named and
all recognizable as individuals—whose life
histories we have been monitoring for 14
yvears. At our study site my colleagues Fiona
Guinness and Steve Albon and [ have been
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With lordly nonchalance, a red deer stag gently rides herd on his
harem on Scotland’s isle of Rhum. For 14 years scientists from
Cambridge University have followed the mating habits and life

cveles of a thousand of the island’s deer, noting the diverse

factors that lead to reproductive success in males and females.
_ I
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mnvestigating the factors that affect repro-
ductive success in males and females

With red deer, as with many other polvey-
nous animals, males compete more intensely
tor females than do females for males. This
15 because males can increase their breeding
success by mating with many females,
whereas females cannot usually increase
their success by multiple matings. It pavs
males to compete intenselv for mates, while
females will usually boost their breeding
success by maximizing their efficiency in
converting food into healthy offspring.

This fundamental difference between the
sexes means that the characteristics making
malies effective breeders are often guite
different from those that confer success on
females. And, as Charles Darwin originally
realized, it's these differences that explain
why the sexes in many mammals often differ

A Scottish Dvnasty

Proclaiming his potency, a stag emits
a deep-thriated roar (left). During the
month-long mating season o male's volce
15 his tnitial weapon in defending o
harem against takesver by another

stag. When the author repeatedly

played tape-recordeéd roars (below),

a would-be challenger gave up after
fatling to cutroar the phantom rival.

markedly in size, weaponry, and behavior

Scottish red deer are nearly ideal for re-
search on the determinants of breeding suc-
cess. On treeless Rhum, red deer are easily
observed. Because each hind usually mates
with only one male, the breeding success of
stags can be reliably measured. Breeding-
life spans on the island average about ten
years for hinds, Ave for stags

Uver the vears, we have followed each in-
dividual of our study population through
birth, adolescence, and maturitv., At last
answers are starting to emerge—some as
expected, others quite unexpected.

Differences in breeding success hetween
hinds are large and depend mostly on the
varying abilities of females to rear calves
rather than on the number of calves they
bear, Our most successful hinds rear as
many as ten calves during their lives; the

529



least successful fall to breed st all. Hinds
horn in vears when average birth weights
ran high were far more ikely, as adults, to
rear their own calves successfully than those
bhorn in vears of ightweizght calves

For example, the 1973 average birth
weight of female calves was only 6.2 kilo-
grams. whereas in 1974 1t rose to 7.3, Tacc,
born light at 5.3 kilograms in 1973, consis-
tently gave birth to light calves (mean birth
weight 4 kilograms), Mackerel, born heavy
al 8.2 Kllograms the following year, nlways
produced heavy calves, with a mean birth
weight of 7.9 kilograms. Though Tacc pro-
duced four calves, none survived to breed-
g age, and Tacc herself diga at six years
old. Mackerel is still alive and has produced
five calves, and all but one have survived.

Differences in temperature and weather
help account for yvear-to-vear varations m
birth weight. A warm spring, when the
grass starts growing early, produces more
heavy calves that will be successful mothers
when they grow to adulthood. Other breed-
ing factars inclode hinds' dominance rank
within the group, Large, dominant hinds
are abie to displace smaller individuals from
the best food resources, and they are the
mast effective breeders.

REEDING SUCCESS for stags turns
aon the number of hinds they mate
with each vear. During their lives
our most successful stags sire more

than two dozen calves that survive at least a
vear. The size of their harems depends on
the staps’ fNizghting ability and body size
Stature hingeson growth rates ascalves and
veariings, which in turn depend on Loeir
mother's milk vield and the factors affecting
it—herage, body condition, and the quality,
in terms of food and shelter, of her home
range—as well as on her social rank.,
Thoughitisimportant for astagtowin his
[irhts. it is also vital that he not r-Jf,__!.'ilT LITETHEC -
pssanly. Durmg every rut 4 mature stag
fights about four times. Fights are danger-
ous: one m 20 stags suffers serious mjury
each vear. since stags rutactively forfour or
five seasons, starting at about age six, each
stands a high chance of permanent 1njury
After watching more than a hundred en
counters, it dawned on me what all the pre-
liminary roaring was about. The stags wers

5600
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Antlers clish and tangle as two sfags
vie-for control of a harem (abowve)
Fighting exacts a price in ¢nergy (0ss
and [eédives one in 20) stags perrmangntly
rijured. The victor (below) mates with
the harem, which can number 20 hinds
After an-eight-month gestarion, a mother
(Fight) cleans her newborn calf, which
will stand and begin nursing within
mitnutes of its hirth
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Fitness for the fight to control females
ernisures a stay of progeny. For hinds
breeding success depends on Qocéss to
prime fodd sources o nourish them

arid therr wotrp

assessing each other. With the dangers of

battle so high, it paid both challenger and

challenged to avoid a scrap whenever possi

hle, Roarng contests are & reliable W) af

assessing a rival’s strength and fighting abil-
ity., because only a fit and strong stag can
sustain a high rate of roaring. Playing back
recorded roars at different rpm’s (roars per
minute
._'.,'_l_l__r_"_l:'i_l_'ll Lo outdo the I_1|||'|| RNLTAa

lo staes. we found that they alwavs

Roai

rate proved to be a close measure ol Dghting
abilitv, and challengers that were outroared
:4_-||_'3||:'|| _E_lrl':--_;'.'| mome -'I'll" |'h:-:|'.".'| Al

Che larger body size of stags may vield
dividends in acquiring hinds, but males pay
heavily for their faster growth. Stag calves
and vearlings are less likely than hinds to
survive periods of food shortage, And adult

stags often show high mortality during peri-
ods af harsh weather. In competition lor ré-
SOUFCES, StAfS REC the inferior sex

aince body stze 15 20 Important Lo stags,
hinds might be expected to treat their sons
and daughters differently. We observed that
mothers permitted maie calves to suck more
frequently and longer than females

4

of early growth rased

anothérquestion: How did mothers' size and

[he importance

sacial rank affect the breeding success ol
thelr -:3|":-_~:___-ri||=,;; We found that a high pro
nortion of the most successiul stags had big,
dominant mothers. For ex-
ample, the sons of Crottle
one of our largest hinds, fa
thered more than twice as
many calves as the sons of
Colc—a small and subordi-
nate female. A mother's
ranik had less effect on the
breeding success of her fe-
mile offspring: ['he daugh-
ters of Crottle wern II]'.|.}
slightly more productive
than those of Cole
The sons nof
mothers produced more off-
spring than ther s
Crottle's sons fathered near-
Ivtwiceas many olispring as
iroduced
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her daughters
Conversely,
low-ranking hinds generally
left more offspring than
their brothers, nften
fatled to breed altogether

Criven this situation, dominant mothers

apparently would increase the number of

W o

lescendants by producing mostly sons, sub-
rhnates by delivering mostly daughters

Comparing the ratio of males to females pro

duced ||'-. different hinds. we found that the

mast domininl indeed gave birth Lo more

I percent of the
offspring of the most dominant hinds were
males. In conlrasl
mostly daughters
["hough much of the variationin breeding

aused hyvthe mmds

20nS than dagehters: Uver 8

subrordinates produced

SUCOSss :-:|.:J‘. WeEODseErve is
viduil's early environmaént
erited. he natural weeding
oul of unsuccessful breeders onEmnallv pro
duced the farm that we
know today and has mamnmtained their char-

acteristics over the past 15,000 yvears. 1 he

part 1s genciu

and can be in

L0 SCXeE In the

cave painter of Lascaux might fail to recog
mize the helicopter hunters of New Jealand
as bhelonzing to the same specles as himsell
but he would certainly recognize the red
deer that they hunt, which
stepped straight from one of his pictures. []

could have
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The Shadow knows...
how fo freat your family.

Intfroducing afokally Road-gripping front- surance of our 5/50
new compact family wheel drive. Even Protection Plan® All for
car. Dodge Shadow child-proof reardoor  a very compact price:

Shadow offers 45  locks, for added safety  S7699

intelligent standards. Plus, Shadow gives Buy or leqse a new
Like a handy lifback  you the power of 2-or 4-door Dodge
and seats that fold Dodges proven 2.2 iter Shadow, and freat
down for hauling engine and the reas-  your family right.

family-sized cargo. New Dodge Shadow.

2.

DIVISION OF CHEYSLER MOTORT

Setting new standards of performance.




America’s outdoors:
what people think and want

MERICANS are still an outdoor people,
despite—perhaps because of—the ur-
banization that draws more and more of us
toward the cities as the century completes its
final 15 vears.

And we have become a wiser people about
what we have alwavs regarded asthe "lireat
American Outdoors.” We have come to real-
ize that our natural heritage of undeveloped
lands will neither constantly renew itself nor
provide for our needs in recreation and soli-
tude unless we secure, manage, and main-
tain those lands.

Most of us are willing to payv the price.

That, at least, is what 1 read in a special
survey conducted by our Society for the
President’s Commission on Americans Out-
doors, of which I am vice chairman.

The survev asked 121 questions-of 2,000
randomly selected citizens. Seventy-seven
percent used a local park, pool, beach, or
recreation area last vear, Almost the same
percentage took all-day trips to a regional,
state, or national park, Sixty-two percent
had been to a national park or forest or
monument within the past five years,

We not only use the outdoors, we cherish
it. The single stronge<t sentiment revealed
in the survey was for preservation of natural
areas for future generations.

Reading that, I thought immediately of
Belt Woods—a very special bit of outdoors
some 15 miles northeast of our headquarters
in Washington, D. C. Twenty-five years ago
it was a 90-acre living museum of the past, a
last remaining segment of the great forest
that greeted the colonists 350 vears ago.

The owner willed that this unique forest
never be commercially cot, but the will
was challeneed, and some 45 of those acres
were subsequently harvested. One of the re-
maining pieces of primeval America was
turnéd into veneer. Thankfully, another 43
acres and a 60-acre bufter are now protected

as wildlands by the state of Maryland.

Today, that sequence of events would
trigeger a great outcrv—and perhaps be pre-
vented—Dby concerned citizens.

Another survev finding that indicates
changing attitudes was willingness to be
taxed to protect wildlife and acquire natural
areas—and to pay user fees if those fees were
spent to maintam the natural areas.

While public access to Belt Woods 15
now carefully limited and controlled, ather
natural areas used for birding, hiking, fish-
ing, and similar activities face increased
demands, with dangers from overuse or re-
duced maintenance.

Thut problem is not new, but the idea that
the burden of protecting a natural resource
for the future should be shared by all levels
of government and by users themselves 1s
emerging. People support federal help to
state and local governments for recreation
projects—and they want governments at all
levels to lead in providing access to beaches
and waterfronts.

They like local management and mainte-
nance of local resources, and think it more
important to protect what we have now
rather than add new lands at the cost of
deferring maintenance,

Americans want the outdoors to follow
them to the cities. Perhaps this deep and
native desire for parklands near home will
counterbalance the attractions of roads,
shopping centers, and new houses that have
s0 dominated our recent past.

l am encouraged by these signs of change
and rezponsibility—too late, perhaps, for
some places but clearly not too late to guar-
antee a quality outdoor experience for our
next generation of Americans.
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(i October 12, travel to the center of

chic, trend-setting Milan to learn the
strategy of winning swordplay. Follow
champion competitor Stcfano Bellong
Into the fencng rooms. of italy's pres
tiglous clubs for 4 rare 100K at this
dramatic sport,

EXPLORER

Ln other sundays o October, soc the

Dlympics™ of hula dancing in Hawaii |

relive the sagt o ho navigated
the Pacific in a rowboat LT

land while the tulips are in il bloom
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The New Chrysler New Yorker:
lurbo-charged power Front-wheel drive.
Even when you'e sitting in the lap of luxury;
you'e still in the drivers seat.

The moment you enter your Chrysier New
Yorker you enter a world of luxury

A warld of inner quiet that shields you from
blaring city noise. Power and comveniance sys-
tems that inshill o slrong sense of command.

But New Yorkerk luxury extends far beyvond
comiforts and comnvenienceas. Chrysler believes o

ury car should also be an
ncredible driving caor.

Thats why New Yorkers
odvanced front-wheel drive
and positive-response sus-
pension are designed to give:
ogility and control You can sall
into a furn with confidence

Thats why New Yorker
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oifers you the ophion of twboposer

And wheather you buy o leasa New Yorkes
gives you the luxury of o Syear or 50000-mile
PFriotection Plan® Bvéen your turbo s covenad

Mew Yorkec, wry that has kept pace with the
technology of driving, BeCcouse even when you'ns
sitting in the: lap of luxury, Chryslern wants you to be

In the drivers sext

Test drive New
Yorker at your
Chrysle-Plymouth
dealer Buckle up ;h':‘"#'
for 5'|:ﬂ'51"!|"- i Ii::::::':'::.ins-

Chryslet Driving 10 be the best.
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Scientific study ranks [\JordicJrack # |

Cardiovascular Exerciser

= —

o Intests of exercise efhcency of a major umiversity, NordicTrack
burned maore caolories and provided greater cerobic workouts.

The Rank in Order of Exercise Efficiency:
1. NordicTrack X-C 5ki Exerciser
2. An Exercise Bike
3. A Rowing Machine
4. A Shuffle-Type Ski Exerciser

_'-:-|-:|||'|| ol Digm ey e L DR R R T

It's Only Logical that NordicTrack Would Get the

Highest Scores because

# MNardicTrock adds important upper body exercise not obtained

htedmier o an Exercise Bika

#* MNordicTrock's stonding posiion uniformly exercisas more muscle
mass than o Rowing Machine.

% MordicTracks unigue flvwwheel resistonce provides smoothness
and continuity not available on a Shulle-Type Ski Exsrciser

Burns up to 600 calories per 20 Minute Workout.

For effactiva weight control
Mo Iracs P N ﬂrﬂ": ’rﬂ ck Frawe Brochure. Catl
Bevared Les | el 800-328-5888
a 141NG Jonathan Bivd, M. Chaska, MN 55318 Minnasnts F17-428 6361

AUTHORS WANTED
BY N.Y. PUBLISHER

A well-known New York subsidy hook pub-
lisher is searching for manuscripts worthy
of publication. Fiction, non-fiction, poelry,
fuventles, travel, scientific, specinlized and
even controversial subjects will be conxid
sred. If vou have a boak length manuscript
ready for publication for are still working
of 1, and woold like more imformation and
a free booklel, please write:

VANTAGE PRESS, DEFPT. NA
Sl W, 34th S, New York, N.Y. 10001
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Master of possibilities: André Previn.

Substance |
makes musica
universal language.

Muesac 15 not as simpie as printed noles
o @' page, its the thougit belnd them.
The composer's intention cannot be realized
wrtfond o comductor and musicians o
mberpreel, instruments fooplay and an .
aredirnce fo [tshen -

The Gold MasterCarda 15 not simply a
card [ carry in my ustllet. 11 % an instrument
of cregdit bhat speaks g unioersal languag
imderstood coernrehere i the world
[t yrws mie Both Hhe posstirliies and
the substarital credit lne my busy
U P res

Whether m in Europe conductng or
cornipasing at fiome, the Gold MasterCard

t5 g pestrument of possibilities




it get perlectly focused pictures. Becatse th What happens when vou dont have much hehi?
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DON'T CHOOSE ASSEMBLY LINE
WINDOWS FOR YOUR ONE-OF-A-
ND HOME.

Miarn Windows are bl o gn 115

—

prouses. [Rats becauke pury Window we
115 B 8 SPecicC OpEnME N 2 SPeCinic home
shape any sise, including over 5,000
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G-a-kind home because they re made 1
rer, For 3 free idea Hook. relum the coupoy
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TRAVEL.
THE PEREFECT FREEDOM.
W can discover lirsthand the won-
ders of Americo. Whether ity the
excitement of Manhatuan or the gran
deur ol the Grand Tetons friavel

NS LI EVES

Travel i+ educaivmal. we e mew
places and make new fnends. When
we lake i tour, we can sl back and
etijoy the sights and lel someone else
handle all the details. Amd by ttavel-
EFFE 8% & Pr0upy. W Colservie EIETRY

| here are travel consultamts sl across
Americs who can provide us with the '
mincmation we need O eopy Irsvel

The Perfect Freedom
o vt meore abasut how you Can s
Amenicn and share oar Perfect Free

dom, Wriie! The Travel for Tomorrow
Lo, Hox JI00, Lexington, KY
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A complete set of instructions
for the first-time smoker.

Dot

-
”Americun Heart Association
WERE EIGHTING FOR YOUR LIFE
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What do you give the pal who
walked Flmt111%ug,h fmpf years

of med school, prEpEEd
for that residency interview,
and even introduced

you to your wife?

‘Memaorable gifts for men and

wormen, Shown, our 10 karal gobd

Iilled bl pest and pencii, $57 the
el Diher models and findshes
from $11.50 1o 51,000, Lifetime

ey hanicat quarantee.

CROSS
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Members Forum

Immune Svstem

NATIONAL GEOGRAPHIC ( June 19861 may have
surpassed the excellence to which members have
grown accustomed in it= exploration of territory
(the human body) that, despite its proximity, is
uncderstood little more than faraway lands. How-
ever, Mr. Jaret's editorializing on AILS detract-
ed from the abjectivity of the article
Jay Hodin
Partland, Oregon

This type of clear education about the disease
AIDS is much needed to help the fight against it,

since so many misconceptions are circulated.
Carl A, Siders
Honolulu, Hawaii

Be adwvised your field of endeavor 15 geography
not biology. Cover our planet Earth first.

Henry Schapp

Outlcene, Washington

Congratulations, Our organiziation has spent a

decade funding research into the immunologleal

aspects of cancer. May I suggest that this incredi-

ble article be put in a booklet for sale or distribu-
tion to schools and medical institutions,

Tohn Steinbacher

The Cancer Federation, Inc.

Raiverside, California

[ was dismaved to see vour magazine passing
on the misconception that the iliness systemic
lupuseryvthematosus is rare. The incidence is one
in 2,000, More people have lupus than leukemia,
muscular dystrophy, cerebral palsy, multiple
sclerosis, cystic fibrosis, or many other highly
visible diseases
Muary L., Adler
Ridgecrest, California

Readers may be interested 1o know that the com-
puter geme “Riller T Cell” (shown on page 70533
availabile by mail order in Apple 11, Commiodore
64, and IBM-PC versions. Ihsks cost 220 each,
and all proceeds support cancer research Wrile
EBiller T Cell, Box 6, M. D. Anderson Hospatal,
Houwston, Texas 77040,
Elton Stubbleficld
Houston, Texas

Cigarette smoke depresses the function of the
natural killer cells and mav help explain why
smokers in general have a higher rick of most
tvpes-of cancer than nonsmokers, Studies show

Nanonal Geographic. October 1984



THE 50 AND OVER DO-IT-YOURSELF KIT.

If you're 50 or over, vou're
chigble to join over 22,000,000
Amernicans who are enjoving
the services and savings of AARP,
the American Association of
Retired Persons.
AARP believes in the dignity
and self-sufficiency of older
Americans, Even i vou're not retired,
vour AARP membership will help vou
attain these goals in so many ways, its hard
to believe it only costs $5.00. Just take a look af
thus list:
® Youcan make new friends and get involved in
vour community by joining one of over 3,400
local AARP chapters.

® You'll be adding vour voice to the millions of
others we represent wherever and whenever
government addresses the concerns of those
over 3.

® You'll receive the beautifully produced
bimonthly Modern Maturity magazine, as
well as the AARP News Bulletin to Keep you
up-to-date with news and information
affecting you.

® You'll be ehmble to sign up for AARP's group
health insurance program with plans specially
tatlored to your needs,

® You can save on drugs, vitamins and pharma-
ceutical supplies through the non-profit

® You can receive substantial
discounts on many of the major
car rental, hotel and motel chains
across the country.

® You can join the AARP Motoring Plan
designed and priced for AARP members.

® You can enjoy the benefits of our specially
developed Auto and Homeowners Insurance

® Youare chgible to participate in the AARP
Investment Program, & group of mutual funds
tatlored to fit the special requirements of
peaple over 50,

For only $5.00 a year, vou and your spouse
can join AARP and enjoy exclusive benefits and
services like these, Simply fill out the coupon
below. Or, send the same information to: AARP
Membership Processing Center, P.O. Box 199,
Long Beach, CA 90801. If vou prefer, call
1-8(0)-345-8600, Ext, 79.

Join AARP
today, It yust
might be the
best thing vou
everdofor
voursell.

AARP

DO IT YOURSELF, TODAY.
>TART MY MEMBERSHIP

—— IN AARP FOR:

L £ ek tr minne D Opever (85 17 Theee veun S 17 4
prder enclosed, i X
payihle to AAR P JTen years 51

Please do mot

AARP Pharmacy Service.

® You'll recetve free comprehen-
sive guides to retirernent planning
and other aspects of life over 50,

® You're ehgible 1o take
advantage of the AARP
I ravel Service tor tnps all
over the LS. and abroad
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AN AMERICAN TREASURE
THE 1986 STEUBEN CATALOGUE

The new Steuben Glass catalopue
presents 20 new designs amidst 144 pages ol
brilliant gift ideas, Poced from S125
Enclose 55 00 ¢ash or check with this coupon

= &
STEUBEN GLASS
Fifth Avenoae af Shth Street, Meow York, NY T2

AT
Adidress
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Give a hoot.
Don’t pollute.

Forest Service, US.D.A. (3

that a hizh saturated-fat diet also inhibits the
killer eells. The majority of our major illnesses
are self-inflicted, bought and paid forat the store
We need o massive media campaign o counter-
act the advertising that promotes [ife-style habits
that are destructive to our good health

Ira E_ Ballie. M. 1),
Turlock, Californin

11 is sobering to read that modern technology still
regards Edward Jenner's discovery of vaccina-
tion nearly 200 yvears ago as one of medicine’s
greatest tnumphs. His 1798 report wias taken up
with enthusiasm ih the U. 5., but in Enpland it
met with strong opposition at first. A= a sargeon
apprentice in Sodbury. England, Jenner had col-
lected medical folklore, amangst which was the
beliel that people who caught the mild cowpox
were immune from the dreaded smallpox. It bod
long been observed that milemaids—{or whom
cowpax was an occupational harard—had this
immunity. The milkmaid was renowned for her
flawless compiexion, a rare possession in o pop-
lation scarred by smallpox. It should be encour-
aping for todav's résearchers to know that the
answers they seek are lving a&ll pround, waiting
for someone to take that one step further

John R. Edwards

Stourbridee. Eoelandd

Tolstov
“The World of Tolstoy™ { June 1986) was a mas-
terpiece. Many of us hope that it marks the star
of o new series; “The World of "{ Jane Aus-
ten, Gustave Flauberl, Thomas Mann, el
mol 5. Shafit
Milwaukes, Wisconsm

There wase undue stress on this hero as a social re-
former and international humanitarian. He was
natther, He was no lover of Jews) he was no lover
afanvone, including him=ell. But no novelist can
match Tolstov in descnbimg a human situation

Alex Tobias

Brooklvn, New York

You start by saving “when a widely hated regime
i5 ul last overthrown, what follows is often no
better and sometimes worse, . This thinly velled
canard is repeated toward the end of the article.
Even the most virulent anti-Communist has nev-
eraccused the Russians of allowing conditions o
exist such as Tolstov found among the starving

and homeless under the tsar
Frances Wilsan

Albany, Californis

In 10965, as a child, I visited with my family the

Tolstoy Foundation farm and met Alexandma
Talstoy, § wonder what became of her

suzanne M. Uroff

Houston, Texas

Nanonal Geograplic, COctaober [958



vWihien the numbery add ep right. it can be o very esciting day. It can mean
perting the things you've ghways wanted. Like that new saifboar or that deeam Bore
pouve been planning

A Hiura Ellis & Loewi, we're experts ot helping vour dreams become a realits
Since 1928, helping people like you make money has been our only goal

wWe nave an imvesemient plan foe virtually evervbody, From stocks and bonds o
annuitees o mutual onds o commodities. Over hifty imvestments: in afl. And every
securities account we olter i protected w $10 million

Sa, if your wdea of a gray day includes nothing but lifes siiver linings— like o
second howe, or retirement income. or just traveling in style, give us a gall, And
heconme part of the Blune Ellis 8 Loewt suceess storv. We'll add color to vour life.




Alexandra Tolstpy became a U. 5. cilizen in
1041, She helped ser up the Tolstoy Foundation
and itz farm in Volley Cotiage, New York, to help
refugees, She died in 1970 ot age 95 and was bur-
ted in the Russian Orvthodox cemetery in Spring
Vallew, New Vork

With great intérest and emotion, U've read your
article on my grandfather Leo Tolstoy. Yourtext
is 5o true and foll of feeling. I spent part of my
childhood in Yasnayva Polvana and was very near
to my grandmother antil her death in 1929
There is nothing in vour article against which 1
can protest. That does not happen too often.
Tania Alberting Tolstev
Rome, Italy
Bikini Atoll
We are very grateful for your article on Bikini
Atoll { June 19861, My husband was stationed on
Enewetak Atoll (1977) and was all over those
islands, including the deadly Runit. The Army
claims he was exposed to a safe amount of radia-
tion. But vour article has caused us to question
the Army and 1o contact the Veterans Adminis-
tration so0 that proper tests can be made.

Mr. and Mrs, Curt Norris
Leesville, Texns

Tise Defense Nuclear Agency, which manitors ef-
fecis of tests on U, 5. pevsonnel, has a toll-free
ntomber for veterans: 800-356-3068

In 1982 a Defense Nuclear Agency report sur-
faced confirming that test-site authorities knew
hours prior to the Bravo shot that winds at
20,000 feet were headed for Rongelap to the east.
Despite these reports the bomb test went shead.
Islanders living on Rongelap and Utirik Atolls,
downwind from Bikini, were not evacuated
Phil Esmonde
Victoria, British Columbia

The information gvailable Lo decivion makers ot
the time is still disputed. The Brave shobwas sev-
eral times sironger than predicted, blowing the
column of radioactive debris kigher and wider
than expected. [slanders and U7 5. servicemen
were rvacuated during the following three daxs.

We never read this side of the storv in history

books. Thanks for the information. Mavbe it wall
help these people.

Elsie RKelly

Dl Mar, Californin

Ad one of 40,000 servicemen who participated
in the bomb tests, I was privileged to observe
a target atoll before a test and in-an aerial view
afterward. All that remained was a depression
in the otean floor; the entire dtoll had been
sucked up into that lethal moshroom ¢loud. With

Hiroshimia-Na 1, the Three Mile Island and
Chernobyl nuclear accidents, and all the exien-
sive testing by “Atamic Club™ nations, perhaps
we [ndeed can aveid World War II1. The awe-
some potential and actual destruction of these
events has truly been for the pgood of
mankind.

Lt Col. Murman Schultz

Robhinsdale, Minnesota
You have unwittingly given credence to onge of
the canards of the nuclear age: "“There remain

loose an Runit 160 grams of plutonium oxides
, - . enddgh of this toxic metal . . . to'wipe out an

entire population.” Even the 16 workers at Los
Alamos who in 1944-45 inhaled plutenium parti-
cles aecidentally have developed no cancer or ad-
verse health effects. Like sand, the insoluble
particles simply pass through the intestinal tract.
Waldo E. Cohn

Ouk Ridge, Tennesses

The timely appearance of vour grticle coincident

with this spring’s crisis at Chernobyl serves as

fair warning about the risks inherent in nuclear

technology, Letus hope that we Americans are as
“smart” as the Bikinians think us to be.

James A. Gilmer

Glenmont, New York

Tea and Sugar Train

As a longtime subscriber and avid reader of both
WATIONAL GEOCRAPHIC and Swithsontan, |
was in a quandary as to who scooped whom with
the tea and sugar sagas inthe June jssuec of bath
magazines. And I still don't know the length of
the longest stretch of stratght railroad track in the
world: The GEoGRAPHIC savs 310 miles, Smurth-

sonten tays 200,
1. }. Lancaster
Czainesville, Georgn
No one was scoeped. Bolhe magasimes prepared
the articles months in advance and happened Lo
publish stmultaneonsly. The Australign Nation-
al Raihways Commission vevified the kilometer-
post numbers for that stratght stretch: 781 bo
1,279, a lotal of 308 kilometers, or 3004 miles,

We used to stand in line 8t Pimba with Aussies
and Aborigines o get our supplies—and if the
train was Inte; we warted Hll midmeht or 2 a.m.
It was our main source of fresh meat. We dop’t
alwavs realize until we look back how much we
rniu'_l,'l.'d the inconvenience.
Nancy Hemby
Mountain Home, Idaho

Letters showld be addrvessed to Members Forum,
National Geographic Magazine, Box JS7448,
Washington, D.C. 20013, and showld include
sender’s address and tele phone number, Not all
letters can be wsed, Those that are will aflen be
cdited and excerpled

National Creographic, Oorober 1986



Were together, that summer in MEII“EBI:HE u never
stoppe 4ghing. Or smiling. And even though '-"ENQM oughts of
+ I'.iar st your heart. not call and tell ith AT&T Interna-
wmnﬁtﬂnﬂ&mﬂﬂ,ﬂﬂﬂﬂtﬂ less than you'd think to stay close.

go ahead. Reach out and touch someone?

Standard
6pm-7am 1pm-6pm 7am-1pm

$ .M $ .89 $1.18

AVERAGE COST PER MINUTE FOR A 10-MINUTE CALL®

“Average COS1 per minute varies depanding on the langth of the call. First minuie costs more; additional minuies
oost less. All prices are for Calls disled drect from anywhere in the continental ULS. duning the hours istad. Add
Fo federal excise lax and applicabie state surcharges. Call our tofl-fres number for further snlormation or if you'd
ke to regeive an AT&T ntemational rales brochure 1 800 874-4000. T 1986 AT&T

=
= —

ATal
The right choice.
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.« new brks/clufch/tires, sunti,
Elauwnld Berlin stereo cgasf.i l_

loys, alarm, Ithr, records.

L

red, Ik new ‘ _
t | esats, Blaupunkt am/fm Cass ste-
—~ reo, cruise ctrl, air, 28,000 mt .
$19,500. After 2

Our car stereos are so remarkable
you read about them in the paper every day.

[’||EII HANLERY |.:*-*-i|ieli= ‘-""l'}- I:||l'2? I|'- |""'~ I-:.‘."-H'-|1'“I||i-1|'":Ililf"llliwll;'1||
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uy thetr car. Unless its a Blaupunkd T‘hE‘ Eﬂﬁch phllﬂﬂﬂphy

[ he car stereo svstems buill by Bosch. [ T2k TE e Dol w e s e
formaty i product excellence

50 Years of Firsts applies to everything we make. Electrome

Blaupunkis have earned ther reputa anti-lock braking and [uel injection
tton for bemng amony the Bnest i the systems. Automation svstems. Packaging
world with oo reason. T hey were thn machmery. |Vstudio and video graphics
(1t to bring FM stereo and [ully electron *.'i!;JiJJZ'.lr'I-I 1w 'lallh.l[:III:r'.I|I|I:i-L1:|l £
rachio immto the antomobile. Mendical equpament

Now Blaupunkt owners i several As & result, we're an ntermational
\merican cities are being introduced 1o corporation with manulacturing in I8
ARI —our exclusive trathic information countries, Sles and service 1in Y
System We employ 47000 people — 900010

Bul throueh all this mnovation. we' vi R& D alone —who are capable of linding
never lorgotten that people want ong the richit answer to the toug hest challenge

lundamental thane from o car stereo: the Lol uchime vourrs

hest sound possible. So every one we design e
A @ BOSCH

Iradeinadi ol BlnpiileWerke GbH Boch G Bringing high technology down to earth.



RCA CAPTURES MORE MAGIC, MORE MEMORIES,
MORE EASILY. INDOORS OR QUT

Infroducing the solid stote Pro Wonder. |f wonder uses slondord VHS cosseltes, you

voL sgfthe 1ar less than RCA's new Pro Wondet can recodd a full 2 hours and 40 minutes of
Camcorder [model CMR 300} thats axocty LUrierrupiea magic

whot vou'll get. Less perdormance. Less con- And even Ihough RCA packs so many pro-
vaniance Less recording fime lessionagl shie leatures |10 a all-in-ona unit

Why? Becoausa RCAs solid siote technol PraWonder anly weaighs o scant 5.3 b
oGy lets you caplure plciure perfect memao Pro ‘Wonder CMR 300 availabie with op-
ries even in low ight, (Its 7 kuxc low ightraftng onal corrying case. If vou setia lor Bxss inan
lets wou shoot with conficdence indoors or out. | RCAL Pro Wondes, you'll miss mote thon s
Pro'Wonder s also fully ability 1o caplure pic-
OUOMmatc. SO YOou reer ute parfec! mermones |

Mo 10 Wi Ty OLoU O0- You il fTiss O Chonos 1O
jushing for focus chonges et this cpional, hard
or shifts In light lavels shall comera coase. Soa
Yerd st gim and shoot vour paricipating RCA
And because Pro ceaater [or detolle

TECHNOLOGY THAT EXCITES THE SENSES y—_—.




Now.
For the future.

Techn 15 mowving faster
ﬂ‘!li;'ls-l:ian'-:lut hE .Anﬂfil's more
exating. to be partofit —to
make it work —we have to leamn.
We have to

fﬁdrhenamg'mrnppnrmﬁ&a!ﬂ II:'1F
any in
tachnologies still being developed.
But, young Amernicans will be left
out If they're not pregared.

It takes ing to use
technology The Air Force offers
such training. But only to those

We've got a choice. America’
youth can watch technalogical
devel s being made. Or they
an help make them. Encourage
E:.lr :&gh o A.lh_l'rml-ilﬁH. To ﬁn&l&

e tough courses. Then they'
equi to tackle the future.
ica and the Air Force of
tomormow are depending on them.




DODGE

DAKOTA

THE FIRST TRUE
MID-SIZED PICKUP

Smaller than a full-sized pickup, Larger :1 l AN
than a compact. Dakota is the first true T -
mid-sized pickup ever made. |

g

L

-

A WHOLE MEW SIZE THREE ACROSS SEATIMNG WIDE OFEN CARGD SPACES

Morg fiun to Orive than a Tuli-szed pickup. Moo truch &1t micre head. showlde 550 Douds, MERIFMUT Sval

AN & COMHDBC] S SV MOCHT TN - ATy e DB W ROeDIM SN0
FOmEacE WOU Can By it for & full 4" 8 sheet of

i T phwwood in our londg ed mode



The new state of the American truck.
There’s never been a truck quite like this
befare. Because there's never been a truck
quite this size before.
it's smaller than a full-sized pickup, but it's
big under the hood and roomy on the inside.

It's larger than a compact, but it's fun to
drive and easy on the wallet

So If you're in the market for a new truck,
ouy or lease the pickup that'’s all new
Inside and out,

Climb aboard. And cross into Dakota
termtory,

AMD THE BEST TRUCK
WARLAMTY M AMEPRICA

Free vears o 50,000 maes Comee Mg LhE #Ngine
Cicrwed TR AN ade DUuter oy rust-throush

! y cony of trws Llimubed warrsn by at

vOLE Diodige: Dsaser, 1T @xclusches imports and

nar-Goid Key leases. Restnctions anph

Dodge ESHeSys

DIVISIHON ©OF CTHEYILER MOTOES

THE BEST BUILT, BEST BACKED AMERICAN TRUCKS
3.9L V-6 POWER ARE RAM TOUGH

Al e DOTIONAL aeding with 155 :-"""-_i' It '.1:'+.'-' Cu) Sy ‘r il L"f":;:‘""

R TR e et s i with AG iighi trucss desaned S Dok n o, AImerics
s PHTRRET- W) VR SPDRE arid sl 7 b Mo ‘A B e s -:n. - I
eoupped, 5500 e of towang PN L . B L2 Mos 4T USIT

CAOSC MY MOEE Man any compact WOCKLE U HOO CARETY
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Thing

Growin
AMERICA

Great

ing

TREE CITY USA

Adl across America hundreds ol cities, large
and small, are joining a growing
movement ... Tree City USA, From Manches-
ter, Maine, to Pacific Grove, California, people
are planting and caring for trees,

What is Tree Cloy SAY It is a national arban
forcstry program designed o make every
community a better place in which o live. It
is a proven program where American citics

and wowns are given the goidelines for cficc-

Livie wrhan |'l.=|l'l"'1lr'f|- AT TR e,

Be a part of thas growing moveme nd Join SNew
York, Chicago, vnaheim, Greenleaf and Bro-
ken Bow and suapporct Tree City USA where
v live,

For moee information, write: The National

Arbor Day Foundation, Nebraska City, NE
S ERLIN

The
National
Arbor Day
A ijndatmn

Mebmaka Ciy Nadwanna 541



NEXT YEAR, CHECKS
WITHOUT BEAK MARKS 7

Snoopy makes sure Met Life claim checks are delivered very,
very promptly. He can deliver in a lot of ways. To find out about
Metropolitan's Life, Health, Auto, Home or Retirement Insurance,
contact your local Met Life representative.

GET MET. IT PAYS.
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On Assignment

RH'J WRTING on a Soviet space program
traditionally hidden under the clonk of
official secrecy wits the dilemma faced b
scence editor Thomas Y, Canby (below,
right), ¥Yet he found in Moescow that times
have chiengred o it

Coaperation was warm and unstinting
wen the topic was the successiul Hoviel
manned space program. Canby mterviews
one of the U5, 5. R."s maost celebrated cos-
monauts, Air Force Ma)d Viadimir
Dehanibékov, atleft. The five-flight veter

it of 145 deys 1o space had recently sal

e unmanned space station salyut |

W

(s

vaged |
after an electrical fallure left it dead in the
sk, The busy space hero not anly described
in detnil the ordeal be and o o
dured to revive the maimerd spaceship. bul

leadae en-

he alsn pgreed—as an avid part-time art

15t—1n shetch hi

vation for the GEOGRAFHIC (piges 432-3
I the five vears that Canby hag moni

tored Sovietl advances in spac

ETDWINOE OpCiness

recallection of the reacti-

e I':I|_- |||-

sarvied o nbout the

manned  program and aboul planstary,
earth sciences re
‘The Soviets’ relaxation in these
areas colld be g result of the sell-confidence

rl'l."".llrllll'll_".- 11 iJJ'!I'I.

Lthat comes with sucecess,” he notes. “But
thew are still reticent about their military
SpElce Achvitaes.”

For this, Canby turneéd to a coterie ol
spatce-witchers i the West who ingentous-
lv plece together inlormation from scat-
Their data
served as a basis for the article’s revealng
partrayals of Soviet space hardwire

Carrving a preliminary lavout to Mos-
cow that included the drawing below, Tom
recalls being “a bitle edey at the customs
Inspection

serrel cosmo romies,

tered  Intermational sources.

loaded with documentation of
rockiets, even paint-
inesaf rockets not vetoperatiopal. But they
took it in stride. " Officials of Novosta Press
Agency made only one comment: “Do you
do this to evervoner”
Canbyv's answer: "We do. NATIONAL

L BOGRAPHIC tries to be thorough.”

Fd=wsTA




South Andean Huemul Genus: Hippocamelus Species: bsubeus Adult stee: Length 180- 180cm

shoulder height 79 ~10dcm. male; length 135=160cm, shoulder height V8 ~24cm:, female  Adult welghit:
S-=10K g Mk 1':- Thkg, female Habitat Tn:"r-',_'_-.'r.'.'- fores! - (Arsd and opern Al n the south g i
Andes in Chile and Argenting  Surviving number: Esfimated at 1, 300 Phats T '||"-|'E-E by Antreony Fowtifis T ek

Wildlife as Canon sees it:
A photographic heritage
for all generations.

A national symbol of Chile since 1883, the South Andean huemu
12 featured on the country's coat of arms. Considered fairly commaon
n the early 180{s, it started to decline later in the centurv. The
huemul's remarkable lack of wanness towards people made it an
easy target for hunters

loday, the huemul continues to face pressures from hunting as
well as habitat loss, Whldhfe guards have protected huemulds from
poachers in some areas of Chle for nearly ten vears, but additiomnal
conservation measures aré needed to ensure the survival of the S A0S S
species. Photography can benefit the huemul by promoting a greates pied MMy evigoed ALA serwry
understanding of this rare, gentle Andean deer and its importance

as an rreplaceable member of the ecosystem canon
And understanding 15 perhaps the single most important factor

in saving the huemul and all of wildlife. Images for all time
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