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ECAUSE A SWEDISH photographer,
Lennart Nilsson, practices camera magic,
vou and [ enjov in this issue a microscopic

look into the magic of the body's immune svs-
tem. Of course it's not magical. It's very real,
and 1t has always been there doing its healing.
We just haven't known much about it.

With new imaging technology married to
large computers, doctors are now able to ex-
plore with amazing accuracy the inner work-
ings of our bodies without a single scajpel cut
These noninvasive diagnostic tools, as they are
called, are tagged with names as incomprehen-
sible to the lavman as a phyvsician’s handwrit-
ing on a prescription,

For example: DSA-—digital-subtraction
angiographv—produces  three-dimensional
pictures of our blood vessels that can show
prestroke indicators inside the brain. PET—
positron-emission tomography—uses  short-
lived radicisotopes to reveal brain functions
and possibly new ways to block cancer pain.
MRI—magnetic-resonance imaging—helps
distinguish cancerous from healthy tissue.

The Society’s néw book The Incredible Ma-
chine utilizes many of these imaging technol-
ogies to show and explain the human hody.

¥Yet even foran informed patient, sick and in
need of help, sterile hospitals with their high-
tech machines can seem as remote and forbid-
ding as Dr. Frankenstein's castle, But they are
not creating monsters, they are destroving
them. Monsters such as brain tumors—2ome-
times invisible even to the surgeon’s eyve—can
be located, photographed in three-dimensional
color, and removed from healthy brain tissue
by laser with an accuracy of only ten microns—
one-gighth the thickness of this page.

The United States leads the world in ad-
vanced medical technology, If the staggering
costs of medical care, compounded by massive
malpractice awards, don't force both patients
and doctors overseas, medicine will become a
leading industry and a prime =ource of foreign
exchange. The U. 5. Department of Com-
merce estimates that the export of medical
equipment and supplies alone—not counting
treatment of foreign nationals—will exceed 5.7
billion dollars in 19846, nearlv doubie alcoholic
beverages and tobacco products combined,

What is certain is that medical science has
made a better and longer life for the least of us
than was enjoved by the greatest and the rich-
est kings of old.
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Our Immune Svstem:
The Wars Within 702

An army of special ceils on continuous
search-and-destroy misalons guards the body
aguainst disease—but cancer; rheumatoid ar-
thritis, and the deadly AIDS wirus prove
mighty enemies, Peter [aret reports on the
battiefront. Photographs by Lennart Nilsson,

Australia’s Tea and

Sugar Train 737
You can get almost anything—from beer to
sermons—when this freight rolls into isoloat-
ed towns on the bleak Nullurbor Plain. Erla
Zwingle and photographer William Albert
Allard ride the outback ratls.

The World of Tolstoy 758

With broad vision and sympathy forall man-
kind, this Russian literary giant wrote novels
for the ages and helped mold the ideas of
Mahatma Gandhi ond Mortin Luther King,
Jr. Peter T. White and photographer Sam
Abell visir ghrines of his Heerary labors.

Tracking the Elusive
Snow Leopard 793

Solitary hunter of Himolayvan slopes, the
snow leopard i{s one of earth's rarest lorge
cats. By radio signals, Rodney Jackson and
Darla Hillard follow the carmivorzs through
Nepal's rugged Langu Gorge.

Bikini—
A Way of Life Lost 513

Con the citizens of Bikint Atoll—evacuated
from this atomic test gite 40 years ago—ever

retin to their Pacific islond home? William
&, Ellis investigates their aptions, and James
P. Bloir photographs theer plight.

COVER: A femuale snow leopard takes her
own picture as she triggers a hidden camera.
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OUR
IMMUNE SYSTE

THE

WARS
WITHIN

Besieged by a vast array
of invisible enemies,
the human body enlists
a pemarkably complex corps
of internal bodyguards
to battle the invaders.
They can cleanse the lungs
of foreign particles
rid the bloodstream
of infectious microorganisms.
and weed tissue of renegade
cancer cells.

By PETER JARE]
Photographs by LENNART NILSSOHN

L "=
I-II-









SERRRER

T

A breathtaking
succession of
discoveries in the
past 20 years in the
young medical Tield
of immunology has
enabled doctors to
assist and enhance
our built-in defense
ansenal

In addition to
physiological
combatants, some
doctors are looking
at: psychological
factors. Combining
fun and therapy. a
young cancer patient
at the M. 0. Anderson
Hospital in Houston.
lexas, zaps cancer
cells in the Killen T
Gell” video game.
Thus visualizing his
gnemies and
protectors may
positively influence
nis immune system.
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Exercise “can only help,”
savs Dan Tumer of San
Francisco. Treated for
acguired immune deficiency
syndrome (AIDS) for
nearty five years, he is one
of the disease’s [ongest
survivors., While the value
of exercise for AIDS
patients 15 uNKNOWT, some
gtudlies suggest that
physical exertion increases
the effectiveness of tmmung
cells: A major component
af the immune svstem, a
helper T cell (facing page)
is seen under attack by the
AIDS virus (blue),
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VERY MINUTE of every day wars rage within
our bodies. The combatants are too tiny to see.
Some, like the mfamous virus thal causes
AIDS, or acguired immune deficiency syn-
drome, are so small that 230 million would it
on the period at the end of this sentence. Yet
they employ tactics that can vanguish the

much larger cells they swarm upon (right),

Usually we never even notice the battles in the incessant wars
within us. We have evolved legions of defenders, specialized
cells that silently rout the unseen enemy. Sometimes these war-
riors mistake harmless invaders, such as pollen, for deadly foes,
and thev mount an allergic reaction. Sometimes our defenders
are caught unprepared, and we develop acold, the flu, or worse
Occasionally some of our own cells
begin the mutinous proliferation of
cancer and manage 1o evade the sur-
veillance of our body's defense forces
But for every successful penetration
af our defenses, thousands of attempls
are repelled. We sleep securely, trust-
ing the invisible vigilantes of our im-
mune sysiem.

For decades immunology—the
study of the immune system—was a
hackwater of medicine. In reality we
did not have the instruments to ex-
plore the battlefields within us. In the
past 20 vears, however, powerful mi-
croscopes and improved laboratory
techniques have helped detail the
strategies of both defenders and {oes
By 1980 it had become clear that im-
munology held great promise for treat-
ing diseases as diverse as cancer and
arthritis.

Then suddenly there was AlLNS—a new, virulenl scourge
that relentiessly disarms the immune syvstem. Into our peaceiul
sleep has crept anightmare, putting the quest to understand the
body's defenses on a crisis footing

We may never know for certain how it began. The source was
probably the green monkey of central Africa, which for centu-
ries harbored a harmless virus in its bloodstream. 1hen, per-
haps no more than 15 vears ago, nature apparently altered the
genetic code of the virus through the kind of random mutations
it uses to evalve all species. Just as the influenza virus had once
done, this new virus crossed the boundary from amimal to man.

Halfway around the world in San Francisco, where I work

e missiES | AWETR FIRNFERRD

Peter Jaret Is conuthor, with Steven B. Mizel, of In Self-fdfense (Harcourt
Brace Jovanovich, 1985}, anin-depth look at recent advances in immunology,
Lennart Nilsson's photographs have been published in books in 20 countries

His work wilh pathologist Jan Lindberg appears in The Body Vietorimi
Delgcorte, U. 5. /Bennier, Sweden) and in a new MNational Geographic book,
Ihe Hievadible Mackine. Nilsson's previous works include A Chald s Bors and
Behold Man






'|.|.|I

*m

About one trillion strong. our white blood cells ™
constitute a highly specialized army of defenders,
the mast important of which are depicted here

ViHUS

Needing hefp to spring to [ife. a
wirs o little more than a package
af genetic information that musd

in a repical battle against a formidabie enemy.
camprandedr the inachinery of @
hast coll to permit is gwn

-

- s MACROPHAGE

Housekeeper and frantlioe
defander, thiz cell engulfs and
digests debrin that wieshes into the
blopdstream. Encountering a
. forergn organism, it sutnnoTs
: hefper T calls to the scene

HELPER T CELL

As a cormrandar in chisf of the
rnmune system, # identifies the
enemy and rizzhes to the galeen
and lymph nodey, where o
stimigfates the prodictan of ather
ceily bo fight the infrction

KRIFR T CELL

Recrosed and acthoated by helper
T caily, it specializes in killing ceih
of the body that have been
invaded by foreign arganiim, as
wall &5 cells trat have turned
EANESTOUL

B CELL

Bepiogic drms factory, it retidesin
fhe :ﬁ-'ﬂrl er the lymph noder,
where IE iy induced fo replicate Dy
Belpar T cefly and then to produce
patent chermcal weapons calied
antibodirs

ANTIBODY

Engrhesred ta target 4 specifc
invader, this Y-shaped prodein
mslecule i3 rushed to the
infection pike. where i -either
neddralizes the enemy or (ags i
for attack by other cells or
chemcah

SUPPRESSOR T CELL

A third type of I cell. it v able fo
wow down or stop the activibes aff
B cells and other T celly, playng a
witdl rade in EI.I'II'!'I'EI' of T the attack
afler an infection has been
conguercd

¥
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MEMORY CELL

Generated during an intial
infectian, this defense cell may
circulate in the blood or rmph
for years, enabling the body fo
respod mare quickly fo
yubsrguent infections,

1 THE BATTLE

BEGINS

As virares begm to imvade the
bady, & few are contimed by
macrophages, which seipe their
ﬁgﬂﬁ m.rfmlir them an

i own suvTaces. Among
millions of felper T cells MULT H:"i_'.‘f
circufating in the bioodtream,
4 select few are programmed Oiner activated, heiper T celly
to "read” that antigen, Binding W o iy, then

bo the kane. the T cell stimutate the multiplication of
b o et those faw iller T celly-and B cefh

that are sensitive i the invadi
wirusex. A the moember of 3
icreniey, helpar T ceih tignal
thesm fo start producmg
bt

-_{

2 THE FORCES

CONQUERING
THE INFECTION

Mranwhile some of the wiruue
have entered celis of
the bady — the anly
place they are ahly to

replicate. Killer T celly L/
will sacrifice these cells
by chirmcally puncturing

their membiranes, fetting the
contents 1oill out, thus
drsrupling the viral replicataon
cycle. Antibodres then newtralin
the virases by binding directly (o
thewr wrfacet prruﬂtlin:F fheen
from attacking other celrs,
Additionally. they precipilate
chemical reachiam that actually
destroy infected celfy




4 caLLING
A TRUCE

Az the infection o cantzined
suppremsar | enlic halt the endire
: of immune Fesponses,

preventing them frem spiraling
sut of contral. Memory T and 8
ceils are [eff in the Slood and
fymphatic systen, ready to move
giickly should the ame vinn
ohcE again irvade the body,

Do g Y ALLEN CAREELL,
REFIIRE] BEOREEPHID LAT DIvESIGH,
iy S SR

A miracle of evolution, the human
tmmune system 15 not controlled by
any céntral organ, such as the bromn.
Rather it has developed to function as
a kind of biologic democracy, wherein
the individual members achieve their
ends through an information network
of awesome scope. Accounting for one
percent of the body's 100 trillion cells,

these defender white blood cells arise

in the bone marrow. They fall into
three groups: the phagocytes, or
“cell eaters,” of which the stalwarr
muacraphage &5 one, and two kinds
of ymphocytes, called T and B
cells, All share one common

olrfective: to fdentify and
destroy all substances, living
and inert, that ore not part of the
human body, that are "not self.”
These include human cancer cells,
which have turned from self to
ncinself, friend to foe.

There are four critical phases to
each immune response; recognition of
the enemy, amplification of defenses,
attack, and slowdown. Each immune
response is a umigue local sequence of
events, shaped by the nature of the
gnemies. Chemical toxins and a
multitide of inert emvironmaental
substaonces, such as asbhestos and
gmoke particles, are normailly
attocked only by phagocytes. Organic
tnvaders enlist the full range of
tmmune responses, Besides virnses,
these include single-celled bacteria,
protozoa, and fungi, as well ag a host
of milticelled worms called
helminths. Many of these enemies
hmve evolved devious methods to
ezcape detection. The viruses that
cause influensza and the common cold,
for example, constantly mutate,
changing their fingerprints. The AIDS
\irus, most insidious of all, emplovs a
range of strategies, including hiding
out in healthy cells. Whar makes (i
fatal is (ts ability to invade and &l
helper T cells, thereby short-circuiting
the entire UTUTILNE TESPORSY.

709



asamedical writer, the first reports began to appearin 198 1—of
i pattern of bizarre infections and cancer stnking voung, other-
wise healthy men. Most of them were homosexual. Almost all
were dying. There was no cure

The headlines portraved this new disease, guickly dubbed
AIDS, almost as science fiction—some unreal Andromeda
strain loosed on the world. Then a friend of mine was discovered
to have AIDS, and the disease took on a human face

Jimmy was 32 when he first noticed the dark purple spots on
his arms—a rare cancer called Kaposi's sarcoma. Otherwise he
sgemed strong, healthy, full of life. There was no sign that the
warriors within him were being decimated.

Relentlessly the cancer spread. Fungal infections took hold in
his mouth and throat. Severe pneumonia choked his lungs,
leaving him weak and wasted. In time the cancer blocked ves-
sels that normally permit fluids to drain, His legs and arms
swelled grotesguely, In his last weeks Jimmy moved with the
frailtv of an old man. At times he was too short of breath to
speak. Thirtyv-five when finally overwhelmed by infections, he
had lived much longer than most ALDS patients.

As T watched my friend succumb, I realized that the differ-
cell recogmizes both a “self 2 : s :
murker (rectongle) and a ence ?wr.ween Jimmy and me—a functiomng immune system-
"nonself antieen ftrianle) was literally the difference between lL’ED and death. And, as ] et
on a macrophage out to learn more about the bodv's defenses, 1 was astounded to
discover how besieged thev are

L\

The vital union that
activates a helper T cell
takes place only when the T

ATURE ABOUNDS with little round
things, " observed biologist Lewis Thomas.
Bacteria, protozoa, fungl, and viruses. Not
all round, not all friendly, thev stalk us m
countless forms

some bacteria, such as the famalinr strep-
tococcl and staphyvlococcl, continuously
swarm in legions over our skin and membranes, seeking access
that can cause sore throats or boils
Or consider the bacterium Clostridum botulinum, the cause
of botulism. This single cell can release a toxin s0 potent that
four hundred-thousancths of an ounce would be enough to kill a
million laboratory guinea pigs
Or Plasmodium malagriae. A single-celled parasite transmit-
ted by a mosquito, P. malariae destrovs red blood cells and

causes the chills, high fever, and weakness that atfflict 150 ml-

lion malaria victims around the world

Of all the body's enemies, howewver, the virus is both the sim-
plest and the most devious. A virusis a protein-coated bundle of
genes containing instructions for making wdentical copies of it-

BLsoD w i EERSIMGER pwh LR
WIFRUHATIH R EL, =80

Latecomers in Omimine-
syatern evolution, B cells,
like this spectmen covered

with bacteria, produce self, Pure information. Because it lacks the basic machinery for
armies of antibodies whose reproduction, a virus is not, strictly speaking, even alive,

sole purpose is to attock o But when a virus slips inside one of our cells, that bundie of
single kind of pathogen. genelic information works like our cell’s DNA, lssuing its own

instructions. The cell becomes a virus factory, producing néw,
identical viruses. Eventually they may rupture the cell, killing
it. Viral clones fan out to invade nearby cells.

“Keep in mind."” said immunologist Steven B, Mizel of Wake

T10 National Crecgraphic, June Y560
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Engulfing &n imading ofganam
and coupling with ilr:zei'p-r T cel
& mas secrutey L

Hym inderlewkin-1 {{L-1),
witich actrvates bt hedper T codl,
iL-1 afsp stimulates the brain ba
rame the body's tempesature
cauving feyer, which enhances the
actrwify of immune celly.

T activated helper T celf

ces interiewkin-2 (iL-2}
which stimuiates other belper and
kilher T celly b grow and divide

The hefper Ty secrete & lymphokne
called B-cell yrowth factor |[ACGF)

which cavees 8 cefly bo multiply,

Ay the normber of B celiy
nereases, helper T cells produce
anather herphokine, B-cefl
differentiation factar [RCDF),
wiieh instracts some of the 8
cells fo viop replicating and star
producing amibodes

Melper T cells also produce &
hymphwekine called gapma
interferan (F), which has multrpie
effects. Like [L-2, it heips activate
kifker T celis, enabling them fo
attack th invading organism. Like
BCDF, & mcreases the ability of 8
celly to produce anfibodres. |t afso
affects macrophage. keeping
them at the e of the infection
and helping them digest the

cells they have enquifed

The prvotal discovery of lvmpholdnes, the proteins
by which immune cells commumicate with
cach other, ushered in o new erg of
medical resenrch. Scientists now
produce gome of them in
stiffictent quantities
for promising
therapies against a
host of immunologic

=
el
-

AR WARE EY A5 00N CREETL
RalT Oads R1LASEIAN
Gatharing momeantum with edch
excirange of wgnals belween
macropiages znd [ ceflls, 4
[ymphakine cascsde amplifies the
e responde wnbil Lhe enemy
moverwhelmed by sheer strength
af numirers
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First line of defense
gEainst armies of dongerous
MCrOOr BarLLsrns, SN NEsue
is able to mend itself
rapidly after infury, thanks
to e prompl tnisrvention
Of UMMuRE CEls

Fhagoecytes rush to the
sire o combat tmeading
orpanismms and consume the
debres of domaged (tssiie
Cither immune cells then
help to stimulate the
prodduction of fibrin
(rightl—a protein, seen
here covering red blood
cells, thot gquickly closes the
wound with a fibrowus nel

All of Lennart Nileson's
scimning electron
microeraphe tn this article
werre trunsformed from
black and white to color by
awedish artist
photogruopher Gillis Hadge.
who has developed
RO Aarnmve colnr-
enhancement techmigques

ustreg light filters and dyes
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Forest University's Bowman Gray School of Medicine, "that a
virus can create thousands of \'ll]liff of itself within asin |-_.',]L' k-
fected cell Invading bacteria can double their numbers every 20
minutes. ALfirst the odds are always on the side of the invader.™

T PURDUE UNIVERSITY I met one of theése

viral invaders face-to-face. But not before.

by coincidence, I began to feel a scratchy sore
throat and other symptoms of a cold. I was
already sniffling and speexing when | ar-
rived ot Purdue’s life sciences building toac
tually coniront my nomesis,

“Rhinovirus 14," biclogist Michasl Rossmann (page 721)
said, introducing us. “One of the causes of the common cold.™
He handed me a multicolored sphere about the size of a softball,
i three~<dimensional model

Rossmann and his colleagues selécted the cold virus for study
because ‘of its relative simplicity. Nevertheless, to map the
atomic structure of its surface, they had to detérmine exactly
whereeach of more than 600, 000 atoms wis positioned nspace
Purdue’s supercomputer totled a month 1o anadyze some elght
million data points. The resulting model presents a surface
ricdped with peaks and heavily corrugated with distinctive cian-
yvons. "““Those canyons,” said Rossmann, “probably let the virus
grab on to the cell it will invade.™

Researchers suspect that the virus roams the respiratory tract
seeking o buman cell with protuberances that precisely mirror
the shape of its canyons, When canvon and peak meet, they lock
together like pieces of a puzzle. The virus has a foothold. Quick-
Iy it injects itself through the cell membriane

It has declored wir on the immune system

If 1 could have been a spectator at the viral invasion that set
off my sniffling and sneezing, what would I have scenr

I would have taken comfort, first off, in knowing that of the
red trillion cells that make up my hody, ong in évery

are B

National Geographic, June | 9856



nundred 15 there to defend me. They are the white blood cells
1At are orn 1o the bone marrow, When they emerge, they forim
r|.IH'|. distingi TEELTENES of warriors—the PORAEOCYLES and Two
kinds of lymphocytes, the T cells and B cells, Each has its own
streategies of defense

['he first defenders to arrive wionld be
scavengers of the system. Phagocvies constantly scour the terri-
tories of our bodies, alert to anvthing that seems out of place
What I||:-_'. find, ||JL':'- i [|f"|.JJ nnd consumi

Phagocytes are not choasy. They will eat anvthing suspicious
that thev find in the bloodstream, Lissues, or J'-.'_‘['||'|i;::|15_- svEiem
In the lungs, for instance, they consume particles of dust and
other poliutants that enter with each breath. They can ¢cleanse
lungs that have been blackened with the contaminants of cign-
retfte smoke, provided the smoking stops. oo much cigarette
smoking, over too iong & tme, destroys phagocytes faster than

e phagocytes—the

they can be replenished. Environmental pollutants like silica
and asbestos also overwhelm them

We can watch phagotvies at work when our skin 15 injored
sKin isour first defense Hne—uantil & cut allows
¢r mcroorganisme to mvade. Immediately cells near the wound
release substances that stimulate nearby blood vessels to dilate,
causing swelling and reddening around the cut. Phagoovies
fan thirouih the distended blood vesséls, devouring the in
vaders, In tme the body weaves threads of fibnno across the
wound to restore the skin's barrer

In my battle with the cold virus 1 see a troop of patrolling
phagocyles happen upon remnants of a cell burst open by the
fas lw-h- ating rhunovirus 14. With gusto they gobble up the
wreckage, consuming viruses in the process. But my phago-
cvies cannol destroy the foes fast enough to keep them from in:

wacteria and oth-

lecting nearby cells

Now 1 abserve a special kind of phagocyie called & macro-
phage. Asthe macrophage engulfs astray rhinovirus, il pluckz a
special plece, an antigen, from the invader. It displays tha

Minute tinvader, a larva of

e of the el
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small piece onitsown cell surface like a captured banner of war.

That flag plavs a critical role in the immune system's re-
sponse: 1t alerts a highly specialized class of lymphocytes, the T
cells. All mv life n small contingent of those lyvmphocvtes has cir-
culated through my body, waiting for this particular cold virus.
Thev recognize it, as the virus identified its vichhm among my
cells, by shape. The antigens on the surface of the virus—the
penks Rossmann pointed out—fit exactly into these T cells’
receptors.

OW DID THAT PARTICULAR group of T
cells know the shape of the rhinovirus 14
antigen? Their training takes place in the
thymus, a mysterious pale gray gland thal
sits behind the breastbone, above the heart.
(The T in T cell stands for thyvmus-denved. )
This unsung little gland swells in size from

birth to puberty and then begins to shrink. Somehow, as the T

cells mature in the thymus, one learns to recognize the antigens

of, sav, the hepatitis virus, another toidentify astrainof flu anti-
gens, a third to detect rhinoviras 14, and 50 on.

“Most T cells die in the thymus,” Mark Davis of Stanford
University told me. “We don't know why. One guess is that the
thymus is selecting only the best T cells, those with the sharpest
powers of recognition.”

And what a stageering task the thymus confronts. Nature can
credte antigens in hundreds of millions of different shapes, The
thymus must turn out a group of T cells that recognizes each
one. Remarkably, we have 'T celis tramed to recognize even ar-
tificial antigens created in the lab—antigens the hody has never
encountered in its millions of vears of evolution,

The thymus pumps out T cells by the tens of millions. Even
though only a few of them may recognize any one antigen, the
collective scouting force is vast enough to identify the almost in-
finite variety of antigens nature produces

So diligent are our T cells that even desirable cells transplant-
ed from one person to another are quickly recognized as foreign
and destroved. The process, called rejection, can defeat a life-
saving heart or kidney transplant unless surgeons use drugs to
keep the immune system at bay.

The T cells that first detect antigens, known as helper T,
carrv no weapons, Rather they send urgent chemical signalstoa
small squadron of allies in my body—the killer T cells. The mes-
sage: Multiply fast!

Like all T cells, killer T7s are trained to recognize one specific
enemy, When alerted by the helper T's, the squadron repro-
ducesinto an army, The killer T"s are lethal, They can tnggera
chemical process that punctures the cell membranes of bacteria
or destrovs infected cells before viruses inside have time to
multiply.

Besides summontng the killer T's, helper T cells call more
phagocytes into the fray, They also rush toward the spleen and
the lvmph nodes. There they will alert the last major regiment of
my immune system, the B cells

716 Nativnal Geographic, June 1956
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Like a vision from science fiction, a macrophage reaches out to ensndare bacteria with a cellular
extension called a pseudopod. Because they initiote and enhance the activities of other frtmurne
cells, macrophages are indispensable components of the immune system. Their discovery in the
18808 by Russian zoalogist Elie MetchnikofT launched the science of immunology.,
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Overcealowus vmmune

FESPONSSS, ||:f.! EFFIC redacitons

plague the some 35 million
Americans who prodiuce
ceErfain Unnecossary
antibedies. I'n hay fever
sufferers, these bind to the
surface of maost celis in
mucous membrones. When
allprgens—which are
carried by commonplace,
hermiless sulstances [ike
pollen; dust, @nd arpmel
dander—{in turn bind with
the antibodies, the mast
cells explode, releasing
chemically loaded gramles
(right). One of these
chemicals, histamineg, (s
largely to biome for the
tvpical signs of allerpy—
(tching, rionmy mose, and
wortery gies
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CELLS MIGRAT E after thetr birth in the
bone marrow, with many of them concen-
trating in our Iymph nodes. These small
bean-shaped capzules are scattered along
the intricate branchings of the lymph sy=-
tem, We ire aware of them only during cer-
tain infections, when thev become swollen
and sometimes painful to the touch.

Our lvmph nodes are small munitions factones, staffed by the
B cells. Their product: the chemical weapons called antibodies

By sticking to the surface of unwelcome cells, antibody mole-
cules slow them down, making them easier targets—as well a5
more attractive ones—for phagocytes, Antibodies can also kill
Locking on to the enemy's antigens, which they precisely mirror
in shape, the antibodies collect substances in the bloodstream
called complement. When this complement comes together in
the right sequence, it detonates like a bomb, blasting through
the invader’s cell membrane. At the peak of operation each of
mv B cells can churn oul thousands of antibodies & second.

As my immune defenses gather, the tide of my battle with rih-
novirus 14 turns. Within 2 week or so the invader is in retreat
Then the third member of the T-cell family takes over—thesup-
pressor T, the peacemaker,

Suppressor T's release substances that turn off B cells. They
arder killer cells tostop the fight. Suppressor T s even command
helper T's to cedase and desist

The battle 15 won.

In the aftermath phagocytes range over the area, cleaning up
the litter of dead cells and spent substances. Tissue damage is
repaired. The threat is over—bul not forgotten.

Most of the T and B cells recruited for battle die off within
days of an infection. But a large contingent will lead long lives.
Before this thinovirus's assault only a few sentries were tramned
to spot the invader's antigen. Now 1 have a virtual army of

Nafional Geographic, June Y50



viruses, as well as the tlu and othed
viruses, can benr many subtly different antigens, If a differvnt
torm of the virus invades, 1T may still catch a cold. But should
rinnovirus 14 return, I will defeat it without so much as a sniffle

L am immune

so-Called memory cells. Coly

ONTAGIOUS MICROBES swarm around
us all. Whvdid I catch cold while the woman
nexl to me on the plane to Indiana avoided
1LY Why do only some of the people exposed
to the ATDS virus develop the disease?

We don't have all the answers. Bevond
Mere exposure, enough enemy troops must
invide to mount an effective attack. Even the route of attack
matters, Certain disease agents, like the viruses of hepatitis B
and AIDS, must get mto the blopdstream swiftly, Exposed to
the air, these viruses lose thewr power. For that reason they are
extremely difficult to contract except through the intimate ex-
chunge of blood or semen. Other viruses—aol flu and cold, for
ardier. stress or thesimulta
micrabes may make uws

instance

are airborne and much
neous presence ol other maore
villnerahle

.ven more puzzling than AIDS is a devastating category of
thseases called autoimmune disorders, In these diseases the
immune-system fails to recognize certain cells or parts of cells
as our own, and it begins attacking the body it was designed to
protect. In rheumatoid arthritis, for example, an immune re
sponse 15 mounted agaimnst the tssue and bones around our
joints, The attack cun leave bones pitted and scarred. The mus-
cles of the heart come under sieege in rtheumatic fever. And ina
rare disease called systemic lupus ervthematosus, the immune
svstem's assault can escaiate into the destruction of skin, kid-
nevs, and joints

Making another error of recogpnition, the immune svstem
sometimes mounts battles against IMAZINArY enemies
sands ol harmiless substances—pollen, amimal dander, even
dust—carry the so-called allergens that cause allergic reactions

| -

S
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"Very devious™ 15 how

Michael Rossmann (left) of
Purdue University
describes riunovirus I4
one of ¢ hundred or 20 cold

viruses, which constantiy
rreLctare to apvoid defection
Lstng new technigues, he and
his oolleamees were able to
i thi topagraphy of
rittnovirus 14 s surfoce, partly
een on the screan, and
constriict the first atomic
mode! of a human virus

fust how totally virmses
can owvercorme o healthy

| |

fulst i seen wrhett an
trtfecied humoan cell
ruptiires (ihowe), releasine

| STream of new viruses
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Attacking self cells as if enemies, a rencgode immune system has ravaged the femur (Surgicaty

emoved] of a 50-year-old woman suffering from rhewmatoid arthrin the most commaon of several
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in some 35 million Americans. Most allergies are mild. Others,
like the allergic reaction to insect venom, can be strong enough
to kil

Anallergen itself poses no threat, Some people can be exposed
to pollen with no reaction at all. Hay fever sufferers happen to
have antibodies that mistakenly recognize pollen as an enems
Their reaction causes cells in pur tissues to spill potent chemi-
cals, such as histamine, that create a broad range of allergy
symptoms. 1 cells may make matters worse by ordering B cells
o produce more antibodies. The sniffles and runny nose of hay
tever, just fike the rash and itch of poison ivy, are simplv the
sound and fury of an overreacting immune system.

snce many aliergies appear to be inherited, immunologists
suspect that certain genes control how we respond to allergens,
For most of us such immune-response genes halt the reaction to
an allergen before it really gets started.,

WENTY YEARS AGO noone could have ex-
plained allergies or detailed my battle with
rhinovirus 14, Until the late 19502, immunol-
ogists had no ides how antibodies were pro-
duced. The distinction between T and B cells
only became clear in the 1960s. Macrophages
are stll reveahng new and surprising roles
Indeed, had ATDS struck 20 vears ago, we would-have been ut-
terly bafled by it
True, AIDS continues to kill despite one of the most concen-
trated research efforts ever mounted against a single disease. In
>an Francisco alone, AIDS claims two people a day. Two more
learn that they have the disease. Across the country, nearly 20
people a day now die of AIDS
Hutwe have learned a great deal about this virus
“Thereis one simple reason why the ATDS virus isso deadly, "
sadil Robert Gallo (page 732) of the National Cancer Institute in
Bethesda, Marvland, “Tt kills the one hmphocyvte most critical
to the immune response: the helper T cell ™
Griallo, one of the pioneers of AIDS research, was between
plianes when | met him atthe San Francisco airport—on his way
[rom a lecture in San Diego to research meetings in Japan. Ina
quietl corner of the airport lounge he described one of the ways
the ATDS virus might operate
Like Greeks hidden inside the Trojan horse, the AIDS virus
enters the body concealed inside a helper T cell from an infected
host. Almost always it arrives as a passenger in blood or semen
In the invaded victim, helper T°s immediately detect the for
etgn 1 cell. But as the two T's meet, the virus slips through the
cell membrane into the defending cell. Before the defending T
cell can maobilize the troops, the virus disables it
Some researchers believe the ATDS virus also may change the
surface of heiper T cells in such a way that they fuse together
That strategy makes it even easier for the virus 1o pass from cell
to cell undetected
Once inside an inactive T cell, the virus may lie dormant for
months, even vears. Then, perhaps when another, unrelated

Char Immune Sysiem: The Wars Wirhin 723
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mfection triegers the invaded T cells to divide, the AL varus
alse begins to multiply. One by one, 1ts clones emerge to infect
nearby T cells, Slowly but inexorably the body loses the vers

sentinets that si we plerting the rest of the immune svstem
i'[|;_:!_:||-i':.,'r|_'-h .||'||i killer cells recetvie no call 1O arms B cells are not
alerted to produce intiboiddes

The enemy can run free

ARELY in modern times have we witnessed
sn swift and deadly an ¢pidemic as ALDS.
But for all its fury ALLS had claimed fewer
than 10,000 lives in the Umited States by the
enid of 1985, the fifth vear of the eprdem

That number 15 sure to rise. Even so, AIDS
will almost certainly never equal the de-
structiveness of a killer that last year alone accounted for

460, (00 desths, Indeed. three aut of ey ery len Americans will
fall vichim to the ravages of cancer.

“Ithink of cancer as being too alive," savs a victim of the dis-
case in David Leaviit's s Loy Lounting Months. " *The
body just keeps multiplving until it can't control itself. 5o in-
stend of some dark intertor alien growth rIa.l.t"c killing me, 1U's
that I'm dving of being too alive, of having lived too much.™

Leavilit's _. dssage captures a poignant contradiction of can-
cer: the body becomingits own worst enemy

We do |'..'.r know why & normal cell turns traitor. Many re-

ieve that potential cancer cells arise const

F —_— - =5 2

1 T 1

s LR AT . BlE
[ LB *

within us. Asthey turn cancerons, the antigens on their surfaces

may change slightly—just enough to alert vigilant T cells
Ceazelessly the immune svstem seeks out and destroyvs Lhese
mutinous cells

Sometimes, however, the mutineers survive to cause disease
i Orlunatl | 15 __';.|_|I of thi WAF BEFAITSL CANCeEr, We have |II"-’|.JI|
¢ new defensive weapons—an arsenal bos
rowed from the immune system itseld

We are learning, for one thing, to make biologic guided mis-
siles that can home inon cancer cells. Researchers can grow ce ||

Uled hybridomas in the laboratory that produce uniimited

develop remarkab

amounts of specific antibodies. These monoclonal antibodies
an be s
In effect, monoclonal antibodies allow us to explore the hu-
man body cell by cell,” smid Meenhard Herlyn of the Wistar In
stitute of Anatomy and Biology in Philadelphia
Monoclonal antibodies can seek out cancerous cells,” re

ted to lock on to specific types of cells

searcher Jonathan Uhr of Dallas’s >outhwestern Medical
School explained. " Tag that monoclonal antibody with & radio
sotope, and in the image on a screen you can see the tumor hight
Ing upin the patient, Arm that antibody with & ||||1.'.--r‘.|.-' 1oxin,
and it should be able to single out and kitl thecancercell, leaving
innocent bystanders untouched.™

Man-made antibodies mavy one day also De uged
ather unwanted cells—B cells involved in destructive allergis
reactione, forinstance. Or T cells that turn agamst our own fas

r 1
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si1es A5 in rheumatoid arth i1=.~'
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Frozen in action, killer
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Cloning a new antibody

factory. a laborgtor
[

i roduced B cell divi
Created by fusing healthy
B cells with concerous

L 2
THEE. SUCH MY orid CeELE, OF

hvbridormas. divede ot of

OiLTroH -_'.'|I'l.' OTE oF T a

production line for biologic

grided mrisstles .':.'r—:.'!'.'. i f

targeting specific anfigons
Armed with toxins, they
should be able to destroy
cancer cells, legving
surronnding cells
mdisturbed. Though SO
largely experimentol
monoclonal antrbodies, as
[REY dind calied Feproseni
atie of IMmuneiogy s most

NCILnE MmMoOniiers

FHE NATIONAL INOTIITUTES of
Health (N1H) in Bethesda, researchers
created another weapon against cancer—i
brigade of man-made killer cells. Nowhere
is the distance between basie research and

!

1AYe

chinical application shorter than at Build
ing 10, the NIH Clinical Center. On each

ahoratories,

floor two corridors run parallel-—one for research
the other for patients’ rooms

*The architect’s idea,” an NIH researcher told me, "was that
investigators could draw & specimen from a patient, carry it
across to a lab, and return with a flask containing the cure

In the last weeks of 1985 that tlask held a promising new can-
cer treatment. The investigator who carned it was N1H physt-
cian Steven A. Rosenberg.

1 met Rosenhere a few weeks before a storm of Tll.lll;i.- 1ty
wotlld trumpet the news of his research around the world. The
busy doctor sandwiched me into an overload of appomtments
Using a substance called interleukin-2, he told me, his research

team was showing some early successin treating cancer.

Produced by the immune svstem, interleukin-2 is a lvmpho-
kine. one of a dozen or so known chemical "words"™ with which
immuneé cells communicate dunng battie. When helper 1 celis
encounter an enemy, they release a spurt of interlenkin-2 that

commands other lymphocytes to multiply

Could interleukin-2 be used to artificially rally the immune
svstem in its bght against malignant cells?

T'he answer is ves—Dbut in a way that surprised even Rosen
berg. Thwarted in his attempts to inject interleukin-2 directly
into the body (even in high doses the substance quickly disap-
pears [rom the bloodstream), he went the other way around. He
removed inactive lvmphocytes from mice with cancer and cul
tured them in an interleukin-2 solution

Rosenberg soon discovered that he had created an army of

super cancer killers. Injected back into the mice, along with

Mationa! Geographic, June 980



eukin=2 to Eeep them growing. these cells swiftly

altacked cancer cells, Tumaors egan to shrnk. 1o some coses

enoueh inter

cancer disappeared entirely

Rosenberg refers to these artifically created warriors as
"I::'- mphokine-actvated killer cells.™ T]'I_-. may not even occur
naturally mthe body. Mo matter. They were killing cancer cells
And, in the ¢ ed the
bréakthrough: These supercells wer wiping oul tumors in
human patients. Not in all of them, o be sure. And Rosenbero
cautioned that the resulés were preliminars

“But I have patients for whom all other treatments had failed:
ving, sl Rosenberg: “And they're alive today. "

tromically, even with sophisticated tools like monoclonal
antibodies and lymphokines, we are still struggling to match the
achievement of an English country physician who, 200 vears
ago and with no knowledge of the immune syvstem, scored one of
medicine's greptest triumphs

rdward fenner had no idea how or why his method worked
He only knew that people who came down with cowpox, a rela

osing weeks of 1985, news reports herale

| 'J':-:'_'-. Were

tvely mild intection, seemed protected agaimnst the far more
serious infection of smallpox. Jenner's conclusion was simple

Crenetic architect, biologist
Lerioy Hood of the
Califarnmag Institute of
Technology displays a
model of a gene frogment
priviuced by the DNA
synthesizrer behind him,
wiitich he helped i'-."-'l__'"
Hood s interest (les with
thase eened that contoimn the
hlueprints for the recEpiors

aft huomian cells that trieees

rmune responses. < B
hrnorwing thetr makeup,” he

BOVE. W WL -:'h:' l:r"!| [
manipitlate the tmmune

response, making it more
I.rll...lllll'I :I; '-'J.'II.\" il II-:IIr II-
neads to be bolstered and

pnressing 1 where LL

eerreacts.”



Infect people with cowpox in order to protect them against
smallpox,

The méthod workec. (It later gave rise to the term vaccina-
tion—borrowed from the Latin vacca, or cow, )

“Tenner's smallpox vaccine remains the most effective vac-
cine ever produced,” said Bernard Moss, a virologist at NTH.
“It actuallyeradicated a virus, Smallpox is the only disease that
has been completely wiped off the face of the earth.”

Jenner's triumph depended on a stroke of biologie luck. The
virus that causes cowpox closely resembles that of smallpox—so
closely that the immune svstem cannot tell them apart. Innocu-
lated with cowpox, Jenner's patients developed the mild iliness
Afterward, memory T and B cells provided immunity sgainst
hoth cowpox and its relative, the smallpox virus.

IGHTY YEARS LATER, Louis Pasteur dis-
covered the scientific principle behind vac-
cines. Again, luck plaved a part. Pasteur
accidently left a2 culture of chicken-cholera
bacteria out on a shelf. Two weeks later, re-
turning from vacation, he mjected the culture
into several laboratory animals. The animals

did not develop the disegse. But they became immune.

Accident led to insight, Pasteur realized that he had weak-
ened the bacteria in the culture just enough, and in just the nght
way, that they lost the power to cause disease but retained the
power to confer immunity

Later researchers tried a variety of ways to weaken viruses
and bacterin. They dried them, heated them, broke them up
into pieces, Sometimes the treated organisms lost their power
to cause not only the disease but immunity to the disease as well.
At other times they remained strong enough to engender full-
scale 1liness;

In 1885 Pasteur developed & vaccine against rabies, but it was
not until 1925 that researchers were able to create a reliable
diphtheria vaccine, Another 12 years went by before the devel-
opment of a vaccine agaimst vellow fever. More recent are the
combined diphtheria, pertussis, and tetanus (DPT ) vaccine and
vaccines against polio, mumps, and hepatitis B

But today we may be on the verge of a new era in the creation
of vaccines.

Génetic engineers can now dissect from an Organism s genes
the segment that blueprints its antigens. They then place those
pieces of DNA into bacteria. As the bacteria multiply, they pro-
duce large quantities of antigen—in essence, a pure vaccine, In-
jected into the body, the antigen induces immunity.

Genetic engineerscan also go the other way around—splicing
out from a virulent microbe the genes that cause discase. Dis-
armed, the virus will trigeer immunity but not illness,

Another approach 1= a provocative marriage of the smallpox
vaccine with the latest biotechnical wondeérs,

"Smallpox is a very éasy vaccine to administer,” said NIH's
Muoss. “It's stable when iCs dry. Youdon'thaveto keepitina re-
frigerator. You can put it in your shirt pocket, go off to some

i3
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Masters of subversion, human sperm cells sesk to penetrate an ovum. Foreigners in a hostile body,

BiFid j& i ! gy igrgla [ iy o e ey r TR A Al e e o - - il ] B
they empioy several strategies to survive their mission, including a ficd coating thart may hide thetr

= - = I Biln X " ] wn ] i T [} - F - " L r
aniigens. [f concepiion occurs, the egy has an even harder job, since it is marked as foreign and fargeted
] getes
for destruction throughout its nine months of development. The placenta allows the paszage of vitnl
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fetus elude attack may help scientists develop new contraceptives and treat infertility
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in the center of a storm
Hobert Gallo and his
colleagues at the National
Cancer Instituie n
Bethesda, Morvland, are
legrning more ¢very day
about the deadly ALLLS
virus, which they tsolated
in J983—about the some
FMeE as did g reseqarch tegm
at Pariz’s Instotur Pasteur
As the epidemic pains
mormEntum, the pressure
FESEE 10 2F '.':'ul"ll-l I FVaACCIRE
anid find a remedy. Says
Gallo: 1 believe we will, 1

-I-!l.ll'F' By hy Ll thaat

remote village, scratch it into someone’s skin, and he's vaccinat
ed, Ourideais tousethe smallpox vaccine as a base 1in the prepa-
ration of other vaccines.”

Maoss and his colleagunes have spliced into the vaccine the
penies for the antigens of other diseases, inclding n
atitis, and rables. Field tests soon will establish if Jenner’s har-
dy, two-centuries-old vaccine, carred in a shirt pocket, can
spark more revolutions

Like many of the researchers 1 talked 10

ialaria, hep-

. Moss tempered ex-

citement with caution. “Just a few n-.&:~ apo there was talk that
the éra of iInlectious cisease Was over "he reminded mée. * Yet Lo
day the end still ss¢ms far down the :‘n.nl

E PROBABLY know as little about the
immune system now,” sald researcher
Edwnard Bradley ol the Cetus Corpo-
ration. "as Columbus knew aboutl the
Americas after hiz first voyage.” Into
what territories will the new frontiers of
immunalogy lead us? Almost cettainly
deep into the nucleus of the an cell, where lie the elegan
DNA spirals that make one 'l'.”-.l macrophage, anothera 1 cell
“We've gained a good understanding of the hardware of the
e system,” Leroy Hood (page 729)of the California Insti-
tute of Technology told me “But we know almost nothing vel

abaut the software that runs the system—the genes that tell our

cells what to do
We also are beginning to suspect that a crucial role of our
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immune cells may be communication, As Jay Levy, professorof
medicine at the University of California at San Francisco, told
me: “The cellsof the immune system are constantly exchanging
information with other cells. It'sasif they'retalking, comparing
notes; perhaps even arguing about what should be done. De- $192.7
fense may be only one part of the job,

“An mmune cell bumps into a bacterial cell and Arne : s
ricas

says, ‘Hey, this guy i=n't speaking our language,

he's an intruder.” That's defense. The other job A]DS
may be keeping each part of the body in touch with . -
every other part.™ EpIdEI"I'IID

Consider the macrophage. Since its discovery a
hundred vears ago it has been regarded as a big,
primitive garbage collector. Nolonger.

*"We know the macrophage is everywhere within
us,” WIH immunologist Michasl Ruff explained.
“It may beacritical agentin a vast communications
complex, one that links not only the cells of the im-
mune system but also hormone-producing cells,
nerve cells, even brain cells

“Muacrophages can respond to the chemical
messengers creited by brain cells, Even more as-
tonishing, they can produce many of those same
chemicals. So there seems to he talking back and
forth between the brain and the immune system."”

Perhaps that isn't so surprising. After all, stress
can actually make us sick. And many researchers
believe a positive cutlook can sometimes help us
recover, even from serous illnesses.

Immunologists are discovering more about the
links between the mind and body, the mechanisms
of psychosomatic disease,

During stress, for instance, the body releases . : B.5 i
large amounts of a steroid called cortizol, We know E okl N -
now thal macrophages recognize cortisol. And 1"‘“" 1982 1983 ‘l'fﬁ '1“'-*.";{

BETIMATES |

when they encounter it, they can no longer respond
normally to mfection,

Which sets me wondering. Perhaps the stress of
looming deadlines allowed that cold virus to sneak ,J"""“"' )
through my defenses. And perhaps the best anti- e
dote that I know of for stress—a long jog through :::L“:.:::.TEH.;::‘?::EE.L‘.:'I:':" -

nearby Golden Gate Park— does more than simply
take my mind off my worries.

Exercise, we are just discovering, may enhance the immune Dramatic increases in the
system. It stimulates the brain to release chemicals called endor- nurmber of new AIDS cases
phins and enkephalins, Both substances are natural painkillers. each year—a rate that has

begun to decline slightly—
are trailed by death tolls
reflecting an awerage
survival time of less than
two years. Federal

They also seem to reduce anxiety and create a sense of well-
being. Even more startling, some studies suggest that they af-
fect macrophages and T cells

Exercise may also result in ncreased levels of interleukin-1

and interferon, both of which strengthen our defenses. expenditures are only a

AIDS patients in San Francisco have already recognized an fruction of AIDS's material
apparent link between exercise and the immune system. Some cost to soctety, estimated in
of them who exercise before their checkups have seen a the billions of dollars.

Cur Immune System: The Wars Within 133



ILLUSTRATIONS TEXT BY
LARKY KOH]

Spotlighting their diseose
er with AIDS -related

COMMplEr——¢ moreg prewidend

muatnifestoation of the fetlle

; ™ s |
|5 PP I|:I|'I.I - Edy

SEOerl .!jiilll.l."'.'_l.‘I WLEE T
Pt Hobert Homvard

celebrotes Christmos ddas

T 1 ¥i Wl
|,_:-'.'.|.||.'- LETIEL

SCIENDIRTS 1R FREAFRY Rl
w -I Ly [  ; ICFLFFEER I. . I
griiisavor (O SHErn ©TNe [his

| | S " e b e
LI LI ] B g b ‘et LV

Ll promisae o broaden o

WEMPOrdry INCrease i Cneir w hite blood counts as U Lhose dect
nated warrors are still fightimg brovely

.'l|'||lli [ e |||].|-t-; |Ii.|'I[.;'. 1'|'|| ITLE. W |||| et for surv
Lhe power ol hope

Yal With

“1 knew 1 had two ways to go with (s disease,” Young told
me on &an unseasonably oodd nmight just before Chnstmas. Y Ea
ther lie down and die or stand up and do something

.II:'IIIi-l.I |I.'..'.=:-;"| N & CAne Aamong a cluster i Jriill tenis
mattresses on United Natons Plaza in San Francisco
chatr stood emply bisi

i
A wWheel-

e aman asleep an one ol Lhe mattresses

Volunteers had helped decorate two small Chnstmas trees and
had hung stockings nearoy, A gaunt voung man went from per
son to person offering the warmth of coffee

What might have been a scene from wartime was instead Diay
S0l an Al s vigil. San Pranciscans aftheled or concerned with
A1DS had kept this vigil meht and day for almost two months G
uree faster funding of research

"1 was in the hospital whin 1 heard about the vagil,” sad
Young. “l came strigght here anc have stayved ever sitnce, 1 s
oives us hope. Hope is Keeping me alive. ™

sadly, six weeks later Flearned that Jay Young had died. Bui

Lhe vigil e helped inspire ¥oes on, giving hope to others. 1o th

baltle against disease, such hope may be the strongest weapan

we have ]

'.'I-||‘|-I|'.IIII rlll"_lll'l.illlll-- III‘III' ll..|I|1III|









i B =8

TEA & SUGAR

| iteline in Australias Outback

By ERLA ZWINGLE
Photographs by
WILLIAM ALBERT ALLARD

Anything you can’t get on the Tea and Sugar Train
you can WEH dﬂ ‘Hfl'lhulﬂ:. LAY EAWNRTE, AATLWAY WOBKL NS WIES
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Only show in town, the Tea and Sugar Train calls at the tiny depot in Forvest,
gxisting only to house the

dof the vast oy uliorbo

| Iy PR . - 3 . T
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wiarkers who tend the Trans-Australion Rotlway

HE WEDDING WAS OFF. By the

time: 1 rolled Zanthus that

night an the Tea and Sugar Train

the preparatory celebrations had
reached dangerous levels. Inafitol prenup
tinl nerves, aggravated by more than the
usual quota of beer, the bride-to-be (or not-
L1l |__|-|._' :'-.:l-:__l ]1:'{' intended had come Lo blows
Rumaors flew along with the fists: confused
accounts of who had started it, how she had
gotten her three or more brothers to hold her
beloved down while she hit him, and who
had gone after whom with the scissors.

ITiL

Erla Zwingle, a formereditor of Amevican Phe
tagrapher, has written for many national maga
rines. She lives iIn New York City. William
Albert Allard has contributed to 16 articles In
the GEOGRAPHIT and photographed the Society's

The American Cowbov on Life and Lepend

.

[t was clear to the BEUESLs (some ol W hom
had driven 15 hours to see the couple joined
in ho ock) and to the Reverend Henry
Noack twho had come out on this run to do
the joining) that a pastor's services would
not be required. Mr. Noack, who has along-
standing professional interest in minimizing
the unsanctified living arrangemenis ol rail-
115 disappointment

| |
‘She's

v wed

way couples, covered
with a mixture of hard-bitten irony |
just given him a greal thwack on the heas
and then thev're going to talk aboul love
ical hopes
(“There's a good sermon in this™). But there
was a bright side to it as well: The train crew
believed that this meant we might reach
Kalgoorlie a little abhead of schedule,

When the Tea and Sugar leaves Port
Augusta, South Australia, every Thursday

and honor”) and high evange

Mot ieidal Crey PG June 19856



sgar consists of special cars gitached once d week to

morning for halgoorhe, Western Australia,
thére is really no way to predict what will
happén along the way., Chance takes its
customary toll of us all, of course, but along
the 1,050 miles the train travels, the odds
seem to lavor the queer, the unexpected, the

When the heat comes in on
the Nullarbor, it separates
the boys from the men.

||II.'._ o .l.'_-:-l_'l_'l |I 18 EAELISEE

Incongruous. All things considered, nothing
less would make sense, for the Sugaritechni
slow mixed-goods train No
a combination histoncal relic and
modern lifeline to the lonely few living in
solation and hardship in one of the most

cally, 5205 15

_|I.l:|r' |r.- il .':.!I "Ilu'J!_':--" .II'|'|'i

(meaning treeless) Plain. e townsfolk, tn tum depend on the tratn for

TR T PRI ' ; : A :
supplies. Krnown officially as slow mixed-goods tramm No, 5205, the Tea and

the train's réepular rin

desalale regions of the world: Australia'’s
Mvullarbor Plain

As a historical relic, the Tea and Sugar is
more robust than most. It started as a supph
train for the gangs building the Trans-
Australian Railway line, which opened on
Uclober 22, 1917, As they inched their way
ng, 5 limestone
plateau, accompanied mainly by teams aof
camaels, the navvies, or fettlers, counted on
the Tea and Sugar to bring them literally ev-
ery necessity of life. Maps still mark their
camps, but the settlements are sma
Many have been abandaned as the need for
on-site maintenance crews has diminished.

in the early 1950s the steam locomotives,
which required frequent stops for coal and

ACross the

SCO treeless

]I."!' pARY!

wiiler, were replaced by diesel-elecirics able

to go 500 males without refue

ing, and the



I can go all day without talking to anyone. But it’s
lonelier in a city than out here —if nobody calls you

in the city, you get upset.
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USTRALIAY

The Tea and Sugar Train hauls mail
—y - - st and supplies to the remotest whistle-stops
ha w. i along this 1,050-mile-long rail link

' : : crossed by more than B0 trains a wesk.

S E AT BT SRR LSE DTRAHENLE. PESEREDH ) LRS- A e St | | e S el @ Mac g Akl sl

The Trans-Australion Railway makes g beeline across the Nullarbor Plain, a
100,000-sguare-mile swath of barren land averaging less than ten inches of rain o

vialnerable old jarrah-wood sleepers are
gradually being replaced by concrete ties ex-
pected to last an average of 50 trouble-free
vears. Only 13 settlements remainof 52, and
the Tea and Supar has gone through several
corresponding incarnations.

ODAY THE TRAIN may lack the

more picturesque qualities it had in

the days before refrigeration, when

1 butcher would travel in a special

van with the livestock to be slanghtered on
the way. Or when the theatrette car, a refit-
ted 1917 passenger van, would pull up tothe
camps to show films, Now the district engi-
neer sends out three vadeotapes a week n a
little metal box. Still, as long as there is a
railway worker along the Trans line, there
will haveto be a Tea and Sugar, and the only
way to appreciate what the train means is to
throw vour swag aboard and make the run.
Eight-fifty a.m., Spencer Junction tramn
yvard, Port Augusta, October 1984, The sun
is already hot and bright as the Sugar starts
with a jolt. I would get to know a lot about
jolta—freight trains have quite a vocabulary

T4

of them, from the tentative uphill-start
nudge to the crash of the unexpected mid-
night shunt, This is a working train, thank
you very much.

Home for the next three and a hall days
will be car OWS, the old community-service
van, still used in winter by the community-
health teams. Antique electric fans are the
only cooling devices, and the myriad small
wooden shutters and screens are filmed with
five decades of talcum-powdery red bull-
dust. It does have a shower, though, and an
excellent refrigerator crammed with all the
mineral water it can hold.

Once you've spent a bit of
time out here, vou always end
up coming back. It has a bad
habit of growing on you.
ufil O ARETLLY., FETTLER
Off the right-hand side of the train is the
distant violet smudge of the fertile Flinders

Ranges; to the left, the acid brilliance of the
Spencer Gulf. Ahead, only miles of red

National Geographic, June 1986



1 T Ealr [ ARE

5 4 i
I 1 46 M

i i
o Lo\ y Loim N
S A5 Torreng: &

il {5aft) -{1-"'33.-'.';_,_.;,

Ll}h-'E. : .. T
Eiraner L 0 ﬁ &

[BA)

WP L
MTE

ATy

; . ™ ‘Wityaliag | o
| | 7 Portywe
\ : Fine A

\ | d # i Pt Rk 1 =
| . ; FIFE.ihE
; -

" - . i 1 aa
-|..II|':_- LrgiL |_.:|_.|||| 1

1 (1B _I'.: i1 l' LTI Ers I“:i||r||_r.|_ll

sandhills covered with saltbush and blue nonth a community-health team comes out

bush and desiccated acacia trees, Humidity \ndl ¢very spring and fall the rallway retail
does not exisl store 1n Port Augusta sends out & refitted

Today's tramn is fairly typical: 54 cars, in-  Jounge car with the newest clothes and
cluding a number of empty ballast hoppers  appliances for major shopping sprees. The

to De left al the granite guarry at Woocalla, train also pulls a battered old van o carm

o m Baal

boxcars, and the mandptorv tankers, ol what few passeneere—nrimarily railwas

gins,” each containing 14,000 gallons of people or Aborigines—mav want to trave

water or diesel fuel petween intermediate points, for which the
he cargo vares from week to weel pay the guard a per-Kilometer rate

|
There might he a flatbed van of rails sal Un the Tirst 1 hursday of December, Santa

vaged from the old narrow-gauge line up Claus (locomotive inspector AH Harris)
narth destined [or the _'_|||'| minges n Kal comes out., as he has since he took oy ad i gnlis
EOOTHeE, O d It ..-!.'.l EIMEEnL S I'ill': CELl '.n-r ||.I' Il Ill"i SAlta 25 Vears 4. awelterineg in

special gang laving concrete sleepers at Kar his full regalia, complete with bag of pres-

omie, or a truckload of potted plants for the ents (one each for every child op to the age of
garden club at Pimba. There are four driv- 14). Harris hstens to the usual rediiests—a

'rs 1N gresn unitorms and two guards 1 babvy brother or sister. 8 bicvele. a doll. Be
en-and-a-half-hour  knows that his visit reallv means Christmaeas

nifts around the clock, bemng renlaced half to the children, who often meet the Lfain

brown (working in ses

way along at Cook), And there vou havea dressed intheir Sundayv besi

e don't see too many

very ordinary freight train *The kids on the
it NGL QUITLE Even pther week the bank oLher |l|'||f_-||'_'. he savs, “so thev're no COn
vanisatlached, with 4 pavmasteraboard, to  fused by a Santa on every street corner. To

distribute the payroll, tn cash, as well asto  them there's only one Santa, and he comes

serve as a no-frills post office. About every  on the Tea and Sugar Train every vear

.'I"-" { el -J"|.'I SNugar Tramm ]



Some think they’ll be able to save some money, then find
out their cxpenses {.T.I"Ejll.ﬂt s high PETER MILLER, BATLWAY BAYSASTER

Remaking the bed, worfomen
claw old woddlen S(Eepers, or
ties, from beneath the ratls
(abowve) before inserting
Corcreie '!'I:"_r'-lli"-!."""lt'nri':
expected to last 50 vears
Clerk Phil Hughes (left, ot
right) totals the bill of Ziggy
Wieczorek tn the retail van
the train’s supermarket on
wheels. In aarlier dovs the
trom carried Hvestoek and
i butcher who cut meal o
order durtng travel. Al
Watson (right) a womian
Hoists the groceries while
her mate trundles away a
bourntiful supply of beer







I was a town girl till I met
Bob. Now I can’t stand being
in a town more than two

or three days. uoaneromney,

hen there is the indefatigable Reverend
Noack, who is now in his mid-70s and still at
it after 26 Yearsan the line. In _|-|.I.|._'L October,
and around Easter he makes the run, lavish-
neg tracts and exhortation on anvone who
doesn't actoally run away

From the minute the train stops at a setthe-
ment to the minute 1t blows the whistle to
leave, Mr. Noack is spreading the Word.
Wearing & gray cotton knee-length dustcoat
to protect his worn clericals from the dogs,
dust, and domestic dirt. he flaps from house
to house or hovers nearthe train tommtercept
anvone finished doing business. He has no
illusions, is impervious to despair, and is
universally respected for his dedication,
thouph manv of the unconverted listen pa
tiently with secret little smiles

My job is to meet as many people as |
can, even if enlvonce,” Mr. Noack explams
“That way they can't say to the Lord, *1
didn't have a chance.” 1 tell the lads that
when I gotoheaven I'm goingto tell jesus, 'l
have a whole string of lads from along thi
line, and they want to come in too." They lis.
ten to that. T think rough men can be softer
inside than a woman. They know every
thineg iscrook, and it shouldn't be that way. |
tell them, *You keep on the rails, and you'll

get there." To me, the line 1s holy ground., ™

OSTIMPORTANT of all, every
week comes the retadl van, a
literal supermarket on wheels

Right at home in a land of loners,

a portrait of rebeliious movie idol

James Dean broods in the living room

with its next-door neisghbor, a
(reight car crammed with casesof beer (150
for Raronie alone), for thirst i= 4 dangerous
thing. The retail van, appropriately, is the morning cutting and packaging both special
heart of the Tea and Sugar, serving every  and standing orders, from the usaal 16 kilo
function of the old-tashioned general store grams of mutton chops for Liggy Wieczor-
fromsoaptosvmpathy. The week’srunreal-  ek's seven dogs in Barton to 5,000 beef
Iv begins here every Wednesday when it - sausages for general sale, and a variety ol
s stocked up at the railway retail store in - roasts, steaks, and cold cuts as well. The last
Port Augusta butcher van made the rin on June 30, 1982,
The meat haos heen collected from  a date lamented even now by most of the
Superior Meat on Commercial Road, where  women on the line, who felt they got better
Neville Fuller and his staff have spent the  quality when the meat was cut to order.

.'lﬁ'l;l |I |I |.I |I.II|I |I I:. I:lll II|..|l.| |II|I-IJ|. I.| i _|II:|'I||: _|I IIl.-.;l.l



of Sora Rorke. As she holds her gon, Kelly, Sonyva displays her own individual

radri: a dove tattoo, Far from antisocial herself, Sonva organized an exercise

class for the wornen of the tiny Western Australia town of Zanthus

The idea of running a self-service store
was manager Jim Averis's inspiration. An
unflappable, good-humored man on the
verge of retirement after 40 yvears with the

ralway, Averis described the store’s svolu-
tion to me as we wandered through the
warchouse, which was in a state of con-
trolled chaos as department heads checked
olf various 1items for loading.

“Until 1979 everyvone along the line used

.I'-J‘.'L .|r-'.'u il .'!ll.'.'l_'u F T rain

to send 1n orders for whatever they wanted
But we found that the cost of handling poods
was too high, and 1 began to get & lot of
complaints from people that they weren'i
receiving what they'd ordered, so I decided
to make the van a self-service one.”

Besides the 47-page manifest of items the
vian normally carries each week, the raillway
retnil stores will supply a remarkable ascort-
ment of clothing, appliances, gadgets, toys,

47




In the worst heat I used to con the butcher into letting me sit
int the refrigerated part of his van.






and foodstuffs, all paid for by cash or bi-
weekly paycheck deductions to the tune of
350,000 Australisn dollars a vear. "The
other goods and passenger trains go right
through the camps,” savs Averis, "so the
Sugarisstill an absolute necessity for them.”

IRST STOP: a pillbox at Tent Hill,

just half an hour along. The start of

a pattern, for where camps once

thrived, there often remain only these
little concrete séntries with their locked
doors, from which the train guards phone
train contral to report our progress and
receive any new instructions, These instruc-
tions are usoally bad news, for in the great
scheme of train control we come ahbsolutely
last. “We ‘sit down' in favor of all other
trains,” guard Andy Colebatch wearily ex-
plains. After all, there is only one set of
tracks to be used by all trains, east- or west-
bhound, so somebody has to step aside onto
the crossing loop to let them pass.

We make it to Pimba by sunset. We have
already stopped at Bookaloo to deliver a
clat-sided wvan of expensive pedigreed
merino and Corredale rams for nearby Per-
natty sheep station, and to pay the few

The Nullarbor grapevine
is the fastest in the world,

so I'm told. Any trouble
causes a chain reaction

right along the line as the
fettlers take sides.

BE ¥ vAY ST METEORDLOGIST S Wird

fettlers manning the camp; they bought only
sundries in the retail van, because it's not a
difficult drive into Port Augusta. We have
paused at McLeay to pay the men who are
laving new signal cables, And we have seen
the landscape reduce itself through an in-
terminable, breathless afternoon from ar-
horeal scrub, with vibrating too-close hues
of red-brown sail and magenta wildflowers,
to the scattered salt pans once harvested for
salt and potash and now only immense,
gray, scabrous mirrors glaring back at the
sun, 'On the empty moorlike uplands of
Pimba, the wind ought to blow harder to
scatter the mosquitoes,

730

Pimba doesn’t need our water, being on
the silver-gray pipeline from the Murray
River that has snaked along the tracks.
Pimba has & sort of uncommitted air about
it, but in most respects it is the first typical
stop. Identical square, metal-roofed houses
ling up facing the tracks on the south side,
and people push wheelbarrows to meet us,
or lounge against their “otes” (small utility
trucks). Men head for the bank van to col-
lect their pay, women invade the retail
van, where evervone eventually converges.

Finally we get the signal to procesd, and
Ron Nicol, this week's vanman (one of three
assigned in rotation), can relax. Theskyisa
velvety purple-blue sieved with stars. A tre-
mendous full moon gives an eene silvery
sheen to the landscape, like daylight turned
inside out, complete with shadows, Deli-
cious coolness and calm, crickets purring.

AWN COMES to Barton betore the
retail van opens at 6 a.m., and its
few residents are already up and
about. Here begins the land of jol-

lv misfits, that special breed bevond civiliza-
tion's casual reach that tends to gravitate
toward life in the back of bevond, Ziggy, for
instance, a dependable worker but an un-
abashed misogyvnist who dotes on his seven
dogs (all, strangely, female). Zigegy, who
hurled his mop at me to drive meaway from
his little compound. “Bloody tourist!™ he
velled over the snarling animals.

There 1sno typical Tea and Sugar custom-
er. Regulars can range from steady Scottish
cattle rancher Peter Hogg at Rawlinna,
whose hagpipe skirling blends weirdly with
the whistling desert wind, to the anarchy of
the concrete sleepering gang at Karonie,
mostly single men certifiably unemplovable
at any other job. There are people hiding
from the law under assumed names, and
there ‘are committed raillway people, like
roadmaster Siggy Scafidi and his wife, Ma-
rir, who have lived in Rawlinna for more
than two decades, whose son i5 an engine
driver; and Paul and Daphne Smith, with
young Adam and Amara, who moved out to
Forrest to work at the weather-ohservation
outpostand get away from the hassles of big-
city life; and Rahman Timsar, the elegant
Iranian geophysicist working under con-
tract to a diamond-prospecting company.

MNational Geographic, June 1985
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[ saw enough of the bloody Nullarbor in me kid
days. I hate the country — don’t like it one bit —
but the work’s good.







what they re like, they hive for the -|'.'H[ 5.
‘“Lack of shops doesn't bother me,"” states
Gloria Plant, a no-nonsens:
woman married to the ganger al Wiatson an
“We mnpke
We read a lat. 1
knit. 1 embroider, 1 crochet [ don't know
why they buy videos out here—none of then
has an alr conchibioner vetl, lheyvre (oo
vouni, thev've done nothing. I have a hear-
I I hear too much!’
“Nou do tend to become Ve introverted

Yorkzhire

a veleran of 16 vears in the bush

gur own entertiiinment

sroblern

iave the people to reach
savs Marpgaret U'Retlly m Hughes

because yvou don'

who at age 31 calis hersell "ancient” by
rallway-wife standards. “If somebody’s got
& badl habit, vou gither overlook it or put up

with it—you can't escape . For a newly
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married U e this is the best start vou
could get. You have nowhere to ron to

VL have Lo ledarn to tlalk to each olher

L gt
b L 2

el

Helping to solve these dilemmas isthe job
of the travelmg community-service worm
en—in South Austrahia called the RICK
team (for Remote and lsolated Children's
[Exercize), founded tin 1974 to aid outback
families with voung children. Nurse Colleen
slattery and tov branan Roslyn Schrader
g0 oul every two months, sometimes with

;
v all feel a

ther part-time helpers, but ¢
ertain frustration at nol being able to main-
tain closer contadt
“You go back to Port Augusta wondering,
Whntcan l JI;“.-EQLF 5 Kiog 'i_lll]talll an refies
medical problems to the flving doctc
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arent m any one place long enough to fee
you can help people with routine troubles. ™

Hewudt Kerspien, a homemaker with the
Kalgoorlie-based tenm, comes out each
month. she grew up along the line, so she
has a special understanding of its demands
and rewards, While some of the children are
getting their periodic inoculations, others
piity amid a welter of toys, cut-up drinking
straws, and mangled egg cartons, their
mathers browsing through the books and
magazines in the small but wildly eclectic li
brary. “The important thing i4 to overcome
the assumption that only people with prob
lems visit the communitv-service van, " Hei-
di tald me

“We offer some activities and crafts {or
the chaldren, or just sit and have a cup of

add a bit of Yankee favor, sprinkling
the Ted dand Sugor route with softball

digmords and basketball cowrts.
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coffee and a4 chat with the mothers. But if
they feel yvou're pushing, theyv'll back off. 1
teel that the modern vices have caught up
with 'r:'l"-.'jli'l" forall that |,|:_-_'_‘.'.r|' 0 150tated ™

HENULLARBOR is an arid ocean

that we cross withoul changing

course, for it contains the longest

stretch of straight track (310 miles)
in the world, beginming between Ooldea and
vwatson and ending at derelict Nurina. Sur-
veving the scene from the engine, I can see
why driver Jeff McKenzie has what he
jekingly (1 think) calls a “wvigilante—<control
button” to keep him awake. If he failz to
pressil sometime during a 90-second cvcie, a
warning hght flashes, then a whistle blasts,
then the sutomatic brake stops the tramn
Fear of this sequence is supposed to keep the
driver alert. The system 13 not infaflible
However, it does give the driver something
to do besides watch the wedge-tailed eaeles
or hit the occasional kangaroo, sheep, cow,
ar wild camel

An expensive freight train traveling 50
milesan hourdoes nol brake for animals, es
pecially those that ereep out at down to lick
the dew off the rails. *Of all the animals,
emus are the worst,” drnver Tommy French
shudders. " You get feathers for miles.”

By late afternoon on Friday we are at
Cook, the halfway mark, a major refueling
station, and not a bad-size town either: ten
permanent ratlway workers and lamilies
They have a water bore and desalination
plant, a 43-student, 12-grade school—and
evieh g swimming poal. As we are almost to
the Western -Austra
changes here, the crews a3 well us the clocks
(wiset our walches back an hourand a half
'he "doctor” 15 1 attendance—he |'_I-|_']!:j_' L e
southerly wind that blows up from the Great
Australian Bight about this time even
day—iand 1s bringing pew weather; From a

ia border. evervihing

It’s difficult in these small
communities to find people
who get on well together.
People don’t realize how
difficult it is to run these
remaote camps.

MISTELLEE. RATLAY CHET ) 1 I=LEn



noantime high of about 108%F, we are now
down into the 60s, and the dust 15 whirling

'Feeling crooky Come to Cook™ Inviles
1e-sign outside the six-bed Bishop Kirkby
Church of England Hospital—another
mark of Cook's more evolved civilization

And because Cook has one of the ratlway s
six branch stores, the rétail van is closed

Next iz Hughes, which I remember for Lthe
enormous gold-rimmed purple clouds part-
ing to reveal a colossal marigold moon, and
Margaret () Heily explaming the
points of how to cook wombat. At Forrest
the weather station north of the tracks hu
dies inits own blessed little parklike groveof
trees, Loongani means 4 visit to Red Roo
Ronan, the baby kangaroo that Shirley
Ronan rescued from its dead mother

And then Rawlinna, about the same size
as Coak but with so much more personality,
thanks in part to Carole Dhu's astonizshing
garden, resplendent with color, which faces
the dusty street
T'revor, the schoolteacher, hive 1n this little
aasts with & collie and a piano and their 1n

Finer

She and her husband,

fant danghter, Rhiannon. It was Carole whao
uttered the resonant statement, " You know,
[ lived here six months before [ had time 1o
k LIfy L) the end of the strest.”

I'he vast limestone plateau s riddled with
Blorwholes. In a myvsterious form ol vegeta-
hle segregation, the blond green ward weedd

keeps to the north side of the tracks, while

WA

the bluebush covers mastly the south., And
now , off to Lanthus

HE TREES are beginning to pet
their strength back, and my impres
ston of Zanthus, reached after dark,
is mainly of the floating canopy of
ghostly peppercorn trees illumimated by the
train’s headlight
dren in their pajamas clamber on and off

Drowsy, bug-eved chil-

No one likes to live in a void.
The Nullarbor is a void of
land in a way. And the

Tea and Sugar is a small
way of letting them know,
‘We know you—hang on!’

Pl YA A B

i
.

the retaill van begging for candy and ice
cream, By now the pickings are pretty slim,
but it's anly 125 miles o kalpooriie, and
many people here drive the rufted dirt road
mnte town to shop. Clusters of Aborigines
hover on the fringes, waiting 1

nlwavs last

After Zanthus we leep, waking Sunday
mormng tothe dregs of Satorday might as Lhe
e men crawl onto the pay van at Kar
onie. Pleasant aseach may be when given no

JEIT LU

SINg

reason to be otherwize, thiz is a hard bunch
and no mistake, Dnnking and hGehting are
thelr main lesure pursuits, which {or yvoung
men of much enerey and hittle il'l:.lqi nation ts
not surprsing. Boredom plays its insidioys
part. After watching the gang do its mind-
henumbing, tedious, and repetitive work,

Shadow play: The camern captures the

image of photogropher Williom Albert

Allard aboard the Tea and Susaras |




removing the old timber sleepers and install
ing the new concrete version (one and a half
miles, or an average of about 3,000 individ-
ual sleepers, every five davs), T was thirsty
for a couple of “stubbies” mysell

We have slowed to a creep now, clatlering
over tracks still untamped and unaligned
after the recent surgery. The country has
returned to is senses, The right-of-way 1%
lined with crimson wild hops and at Jast an
abundance of trees, mostly blackbutt, gim-
let, and white gum, with its polished silver
flanks and myriad slender branches topped
with glittering bunches of leaves. Sandal-
wood i also harvested around here by a few
hardy entrepreneurs

We will reach Parkeston, the ratlway ter-
minus outside Kalgoorlie, by noon. The

tired crews will book off, glad to see the end
of the run with its constant starts and stops.

*When | get off a Tea and Sugar run, I'm
just shattered,” says David Oates, a young
pudrd. "1 had to get up at 4 a.m. vesterday
mormng to shunt. It takes me 24 hours to
recover—ihe whole thing really throws voutr
svatem oul of whack ™

We can all go home content, though; there
was a surprise happy ending to the Zanthus
wedding saga. The cautiously pleased padre
told me later that the couple calmed down
shortly after the train had departed. drove
into Kilgoorlie to the registry office, discov-
ered the fee had nsen beyvond their means,
and =0, properly penitent, intercepted him
on his return via another train, It is possible
that they are, even now, still married L]

races over the Nullarbor Plam. The traim and the desolate lond {t troverses can
evake grudging admirotion, Said one resident: “There iz some gura of the
there on the Tea and Sugar

outback-—of the unknown, of the remorkable
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TOLSTOY

WHITE

By PETER T.

Nl | il i NAMILI

Photographs by SAM ABELL

f '|||1'.h..'r'.'!:-'r'.<-.‘ the
joth century, Count Len
Nikolayovich Tolstoy enriched
the art of the written wird with
stich novels as War and Pedce
and Anno Karening and o
trecsury of shorter tales
Haurted by the tmmemorial

prablems of poverty and
tneguality, the Russian
grisiocrof—~born o I"FII'I!I',EL'

1N J&Zh
nhilosophy of charity,

turned his pen Lo a

simplicity, and neavidlence
thet helped shape the 20th

F bt
Crandhl and Martin Luther
King, Ir. [n peasant dress e
st for this eariy color
photograph by Sergel Prokurin

Crorskii, tiaken on the Tolstoy

century poditics |

pstate in 1908, two years
before his death at age 82

yL! BT AETE

i
tale

NEOF THE STRIKING THINGS about Count
Leo Nikolayvevich
QUArters of a century ago, 'at 82, and 15 Among
the world's most widely translated authors—
that so much in his hundreds of works and thou-
sands of letters still speaks to 20 many today 50
warmly and urgently

For example, to the tenth gradersin Mr. Ronald Briley's Eu-
ropean history class in Albuguerque, New Mexico; they've been
studving that epic panorrma of emotions set against Napoleon's
invasion of Russia—War and Peace.

The girls share the anxiety of voung Natashaat her first grand
ball. I35 ©f possibie rio one Wik as w mee, bhatl I shall not be among
|'.|||'r_|’:'l of Lo diane e
Saird one girl about Tolstov's descriptions of Moscow society cir-
ca 1810: “1t's like ‘Dallas'"

The bovsreact to the battle scenes, o what Natasha's brother
Nichaolas thinks as the French close in. Can they be coming al
med And why? To kill me? Me whom everyore is 5o fond of? It
makes them wonder about war, sgys Mr. Brilev. "Betore yvou
know it, you're discussing Nicaragua. "

How did Talstoy get to know so much—1this aristocrat who
chose to dress like a peasant and was torn all has hite, 1t's been
said, between a sensual temperament and a supersensitive con
science? Whose eves Ysaw everyvthing through and through.™
And whose words, as we shall see, affected Lenin, profoundly,
and Gandhi, decisively, Also Richard Nixon, at least temporar-
ily—especially the philosophical works, as Nixon recalls from
his college days: At that time in myv life 1 became a Tolstovan.”

Some vears ago [ sat out to follow Tolstoy, not anly through
his books but also in his footsteps in his native land, where the
settings 1n which he spent most of his life are meticulously pre
served. 1 didn't suspect that before the end of my Tolstoy
odvasey I would find a Tolstoyvan answer to a most perplexing
gquestion of our time:; Why is 1t that (Contintied on page 704)

Tolstov—who died three-

that nol one of all these menwit! nolice me?
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he wias adept at telling the
IOST INTITEULNE Su0rles -
Tolstoy was told of his mothe
(above), who died in 1830 when

he was two vears old. His father's

deatfin 1837 I:."_I_n Leo. three older

brothers, and a Sornger Sister o
the care of relafives

Congidered to be the brizhtes!
ttrftt in Russta s [9th-century
literary awakening, Tolstoy

ratsed Slovic pride during an era

dominated by western European

gariistry. Soviet citizens still echo

the sentiment etched on d

paperwetght, below, given Lo fim
by glossworkers in .”ﬂ 1: “Kussian
peaple will always be prowd of you

J

for them you will always be great

dear. gnd beloved
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(Conlinued from pape 758)
hated pegame is at last overthrown, what Lol-
lows 18 aften no beétter and sometimes worse s

when a widely

INTER in Moscow—there's

Talstoy in the air. Inside the

Kremlin wall, in the Palace of
Congresses, O,000 speclators
see Moscow burning on the gigantic stage—
it's Sergei Prokofiev's operatic version of
War and FPrace. The next evening, at the
Bolshoi Theater, I can senseé the ¢cstasy, the
anguish, of a worthy woman trapped In
adultery, giving up her httleson, dyinga sul
cide-—it's Talstov’s Anna Kareninag, danced
by the great Mayva Plisetskava (pages 774-3]

AT B

1 | - 1l
i ™ S

- -ll_.;-l'

b ) O

The doomed Anna challenges Western
actresses generation after genergtion—~{rre
i Garbo, Vivien Leigh; most recently it was
Jacqueline Bisset, two hours on TV, playing
to an estimated 15 million sets. The splachi-
est Tolstov screen exiravaganza ever was
the Russian War and Prace of 1968, and I've
seen it all on video—six hours!

"No, eight,” says the director who made
it Sergei Bondarchak, at the Mosfilm stu-
dio, “Some tradesman in America cut it
without my knowledge.” Did he reallvy use
| 20,000 saldiers for the battle of Borodino?
“That isexaegeration, all Thad was 1 2.000.™
Would he ever try such a thing agan/
“Niv kovem sluchaye-—No way!”

Narional Geographic, fune Y50
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noticed this l"".".fl..[_l-' and fell in

lowe with (f," recalled Tols oy () yeprs

| - LR - - g R Sy . :
prter, writing of the birch-Lined avenue to

Yosnaya Polvana, his ancestral estate

[ 10 mitles south of Moscow, "Without my

Yasnava Pelvana, ot would be hard for

me {0 rmagine Russia." The presant

noLse grew from one wing of the arigrnad;

lolstoy sold the main house to pay
gambling debis in his bachelor davs
Crardens and orchards on the vast
estate grew o 56 acres in Tolstoy's time
refiecting his interest tn land
managerment. An amaryllis from the still
rended greernhouse brigiilens a winter

window (right)

The World of Tolsnon
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awchuoo] he storteed a diary that b
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would keep urttl the end of his [ife. [t
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T LAST I'M OFF to the main stage
of Tolstov's real-life drame—a
hundred miles south by train,

past snowy fields and forests to
the city of Tula, then ten miles by carto Yas-
naya Polvana, the country estate where he
wits bornin 1828 into a landowner’s warld of
seris and tutors, horses and hunting, Even
when he was a little boy, family serfs would
hare their heads before him and address him
as count; all serfs were freed by imperial
decree in 1861, but Russin's rigid social
structure chunged relatively little in the 82
vears of Tolstoy's life and this, as we shall
see, bothered him increasingly to his last
months here at Yasnava Polvana, just seven
vears before the Bolshevik Revolution. . . .

Silvery flakes dance in the wind, an ave-
nue of hirches leads to a stately white house
in knee-deep snow. Upstairs a grandfa-
ther clock ig ticking—the guide says it was
brought from England by Prince Volkon-
skv, Tolstoy's maternal grandfather. “You
can find this house in War and Peace, in the
description of Prince Bolkonsky's house:
Tolstoy spent most of his life here,™

Vasnova means something clear, lumi-
nous; bright, and pedvana is & clearing in a
forest, a meadow, =0 Yasnaya Polyana can
betranslated as “bright meadows” or “sunlit
meadows.” Much of the natural setting
here, the trees, ponds, mushrooms, along
with the life once bustling in it— dogs, bees,
children—shows up in Tolstoy's writings,
beginning with his first publication, Child-
hood. It is a hctonal memoir, happy and
sad, narrated by a boy much like little Leo—
exuberant, willful, introspective, and ten-
derhearted, cushioned in comfort and love.

The real Leo loses his mother at two, fa-
ther at nine, 4 guardian aunt at 13, and must
g away toanotheraunt, in Kazan, where he
enters the university at 16 and follows the
ways of voung noblemen—drinking, wom-
en, tréatment for venereal disease, flunking
courses. He inherits Yasnava Polyana but
spon goes to Moscow and St Petersburg,
gambles heavily, loses a lot, and returns at
21, hoping to make & go of farming.

At 23 he sets out for the Caucasus to join
the tsar's army endlessly fighting Muslim
mountain tribes between the Black and the
Caspian Seas. He narrowly escapes a gre-
nade, is nearly captured. At 26 he's deep in

768

the blosdbath of the Crimean War, com-
manding a battery defending Sevastopol
against the French and English.

His early stories of this war-—as seen by
different parlicipants—bring him acclaim
in 5t. Petersburgsociety and literary circles,
but he tires of that, He triovels abroad, in
westérn Europe, then settles down at Yas-
nava Polvana and establishes a primary
school for children of his illiterate peasants,
afn principles strictly his own. No compul-
sion, no punishment—pupils keep their
own hours and work at what they like best.
Eventually he writes primers and children’s
stories. He loves toteach. The kids love him

At 34 he brings home Sofia, his 18-year-
old bride from Moscow, but not Lo the 32-
room mansion he was born in; he lost that at
carde while in the army, and it was carted
off, bit by bit, Only a stone marker remains
today. He and Sofia settle down in what had
been a separate two-story wing; they’ll ex-
pand it as their family grows year after year.

Now amid his daily riding, walking,
swimming, and talking to peasants and visi-
tors, Tolstoy works long hours on what will
become War and Feace. He writes a few
pages and rewrntes them again and again;
every night, sometimes beyond two in the
morning, Sofia copies the changes from s
nearly illegible scropt, Knowing that tomor-
row he'll probably cross it all out and rewrite
it for the sixth or seventh time. " How patient
and hardworking he is,” writes Sofia in her
diary. "It is astounding!™

The result, after seven yvears, is one of the
wonders of world literature, more than a
thousand pages of adventures and feelings
of dozens of major characters and scores of
minor ones, sprinkled with Tolstoy's novel
reflections on history, on war. Wars interest
him, not in the sense of maneuvers devised
by Napoleon or other generals, but the reali-
tvof war—*“under the influence of what feel-
ing one soldier kills another.” Generalsdon't
matter as much gs they think; what decides
battles and finally the war is a combinuation
of unforeseeable circumstances. | . .

T'S BITINGLY COLID) at Yasnaya
Polvana, minus 2°F, but what's this—

a girl in a wedding dress, & bov swing-

ing & champagne bottle, emerging
from the wintry woods? They drive off ina

Nuational Geographic. June 1986
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onglish club; it 1s now the Museum of th boys must go to good schools, she said; the
Revolution. And places he stayed in, sucl oldest daughter must be introduced to soci-
; a little house near the center of town  etv, 20 to balls, meet the right voune men
which he brfielly rented room I rSEAITS H FHYE 1 1L TIFSE FENLINE & DOoLse, '!|| Il
while leading what my translator calls the buving one on three wooded acres in what
‘disorderous life of a bachelor.™ Tl {5 RS was then a suburh [T
1s dear tous, I'm told, because here he began  moved in with servants and staff—house-
nis serious writing, with Childhood. Most keeper and cook, tutor and governess, sen
meaningiul and most touching 1s tl srrial stress and nurse alds, valet, coachmal

¢state [arther out, at No. 21 Leo Tolstoy gardener. He was not happy

1 " - - - - - . - - - 1
«Lreet 1n KRhamovnikr, where s Are A Fi fuile some time he had been seekine
i 51 = ¥ - : I E 114 ; 1 i i
it left them, where many of the vervobjects the meaning of life in his past, in his co
to DE seen speak of a dramatic turming poind setence, and in rehgtous texts, and writing

stoy, and he oftén n
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At lunch it the Lingon, 111 an old

nalace with a 1960 Tolstoy statue in fron
Dir. Viadimir Lakshin, a critic and anchoi
man of a popular Dterary talk show o
television, tells me that this = known
as the house where Natasha Rostov and her
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ment " Butl nonviolence 1= another matter

We argue with him on this point

o did Lenin, B :-!:'I_|I_l|||":.'|II|:I".'|_"'_.|.:-
vrote articles praising Tolstoy as
ncomparable pictures of Russian
hoot and hy

B ECTIILES

life nnd castigated social (alse
pocrisy; but as to s advocacy of NONresis
Lance to evil, that's
[olstoy, he wrote, couldn't understand the
lass striugmgie—thal a bett
nly through viaglent overthrow ol ||':| 1

crackpot preaching
gr life could come

l=m by Lthe proletarnat
Vet when Lenin took power
after Tolstoy died, he urged that everyibhing
Tolstov wrote be printed, ¢very comma. At
that's what's said in Moscow nowa-
davs. And when he felt overworkea 1o the

Kremling he would read War and Peace. He



especially Hked the wolf-hunting scene; i
gave him serenity and strength

M BACK AT YASNAYA POLYANA
late in May., Where there was snow
and silence, there now i greenery and
purposeful activity. Early morning fog

drifts over the big pond, two boys are fishing
and then some men, adozen ducklings come
and hop . On the slope leading up to the
village, women tend their vezetable plots
with watering cans, Then they bringcalves,
drive stakes, tether the calves, and leave
Lhem Lo graze,

Amid warm breezes and birdsong [ walk
past the big house to the formal grove called
kliny, the wedges, because eight double
rowz of t@ll lmmden trees divide it into
werdge-shaped triangles. Here Tolstov

The World of Tolstoy

walked in the morning, alone with his
thoughts. He called this his morning praver

By teno'clock, visitors bustle up the main
avenue of mrches by the buslod—the busy
season is afool. Some 400,000 a vedr come
and go quickly. 1 feel privileged, being per-
mitted to stay overnight, in the building next
to the stables where the house servants once
lived, so that I can appreciate the spring
here, and especially the trills of the nightin-
gales—all =0 beautiful, Tolstov once said, it
would rouse a dead man.

At Yasnava Polvana he'd sweat with the
poorest peasants—plow, cut hay with a
scythe, spredad manure on a widow's field
Anvone wanting to see him could do so, and
many did, local people and visitors from
afar. For he was becoming world famous
and, in his fashion, powerful

779




Mot only did his books cause a slir among
the sophisticated as thev crculated by the
tens ol 1Tl 'l.'.'r.'H
abroad in French, English
also literally milhons
antl tales '-‘,ll'L..'.l] his ideas

amone il classes AcToss the landsof the tzar,

thousanids Russig, as =

it
of brothures with his

; .:jllll'll"-l "

o i 1
T std

LEACES
Censors proscribed much of his work: it cir
anvway—duplicated VArIDUS
ways and sometomes in handwritien form,

passed around even among political prason-

culpted L1

ersinSiberna. A journalist said there are twao
tsars in Russia, Nicholas Il and Tolstos
I'he difference is that Nicholas can't do any-
ind Lolstow all the tim
ac's throne

thing with Tolstoy,

is shaking Nicho

ETTERSCAME TOTOLSTOY from
China, India, America—as Max
orky  put 1t, “irom
where, iving, throbbing threads
stretch out to him." Invarably he respond
cinyr his mind

A vouneg German asked what's more use-

i l."l.'|'|':-.-
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firl. te become a #ood teacher or to suffer for

Ak

W rMmLst fave Deet

compiimenting | olstoy

1 | ¥ . L
e hands of a forms
I ii

Palstoy's

T s GO LAl

m Plelir fabowve) tn 1908 vwas po

Mot Beautifil

Tolstov re-

Felusing (O serve b the armvr
phed that the question was falsely stated, i

should be! “What shoald a man d

- - ! i
bheen called upon for military service—Lhal

whis has

15, called upon Lo
h:|| " His “incontrovertible

thil & moral person “must refuse Lo take part

zll or to prepare himself Lo
answir” wus

in mihitary service no matter whitt conse
s this refusal may nave.

When a prominent sdmirer asked for a
meszare 1o the American people, he wrote
back that he'd like to thank them for
great help he'd received from American
writers—Emerson, Thoreau, Walt Whit-
"And ] should hketo ask the American
people why they do not pay more attention
1o these voloes (hardly Lo

those of Gould, Rockeleller, an

uence

[t

11}
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| CRImegie)
and continue the good work &

No waonder that Tolstoy's unorthodox
views JHso rebukes from
When a |.'-|'-.1||} Clis |||:| criticized "Amern
and when Tolstov in his

rew abroadl
can mibitarism®™
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wihelmead, ne s
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ordinary people have

Tappealing “oniy to lecadents

a man of gentus with a “complete inainhty
facts” and The Krewtzer sonala”

N 1909-10 TOLSTOY exchang

stters with niclclle
lawver [rom India
(randhi
(I Withim Fon and

Then he

. i
=" 1 1k

tov had written about India

ving peoples "Lk

viell the Indians,

it mean thiat 30,00
e Lo

1t o

el ]
it the English W

but the LIn

pmedd
ki Mohandas
who had read The & oredom

I

IEN DOVED

|'-_;'.| L TR ||.

the violentl deeds ol |:':'! i rminist rat
' t=, the collection ol
what is more important, in soldiering, and
e world will ensiawvi
soon called himsel]
and humble follower of Tolstoy
the sage of Yasnayva Poly '
who cured him of skeplicism and miaade han
i firm behiever in altimisa, nonviolence
Landhi, then practicing lew in South Al

rica and struggling against anti- colour

g devoted ad-

Was ana. he sad,

pHEE udice there, founded a community he
called Tolstoy Farm. Later, in India, he
Tolstovan guidi

founded olhers, also on 1

lines. And in 1920 he proclained a prograom

ll.|-.' |'_ i II I--III'.rl
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of nonviolend noncooperation  at a
when Indian pohitics was full of
thriwing. That

three decades of his nonviolent strueele In

subsided, and alter nearls

dia was at last [ree from British rale

Y FIVE n'the afternoon the visi
tors are pone, and Talstoy's
study 15 still full of hghi
Uhrough the tall windows I see

irches, those friendly

| can visuahze
him being here himself, annd family photos
and PHCLUres | [ the Sitine Madonng, of
schopenhader, of the Amepcan reformoer

Henn And his books. Montaigne,

Ladlhe, INckens. A concordance of the Bi

hle. Buddhist sutras, texts from Lao-tzu, the

khoran; the Talmud

100 booksaround the house,

carelully cataloged, and I'm allowed to look

mto some, at his penciled

Crood. ™ Or “nonsense. " Or simply the (Cy
rillic letters for NB, meaning “nota bene,
mark it well, Bul where's his cony of T ho-
reai’s Walden, Boston, 18547 And Civil

Disgbedience? He found much food for

Lhoughl in those—respect nature,

physical work and handicraft, pay no taxes

[0 A government vou cdorn tacree with, Alas,

8 cannol be found., Per

haps he gayve them away
His desk chair is strikingly low-—just 17

rovws af white-barked

trees emblematic of Russia

Creorge

hereare 22,

. I =
L RIS

do hard

Lhe ii"ll:-'l.“.lh NLBLH]

imches high—so that when he wrote, his
chin was only about seven inches above the
diedn'
waunt Lo wear dlesk are to
kens of love. A little bronze dog from " Aunt
loinette,” A crystal |

T { |
irom e

decktop; he was nearsighted and

riasses Un th
ATEEN Paperweigll

factory In
Let ths

s NI iena-

workers of a '.'_|.|--
Brvansk, engraved with a messapge
Pharisees and the Halby Fathe
cate yvou as they wish; the Rus
will always hold vou dear

ST peaple

The Russian Uithodox Church had long
been angered by Tolstoy's comments on the
slate relimon
;I”.!'Ii!'l'll'l!. in 18949 1t tells of a pringGe
who seduced
himself on a jury judging this woman who
hias become o prostitute and 8 accused of

Loh i

especially in Resurmection

Pl

A servant girl, later finding

murdering & customer; she 18 marches
bheria, and the prince Jull of remorse gana
newtound spiritualitv—{follows her, wants

Ir|'|-I Wiarlad and .Ir|-||-,'||'_'

| €

1 & oy 8 ]
jold the mushiks' children leam to
wrLte from ws, or showld swe learn
- 1 i L | ]
wirite from them?"” Loath o dampen

IS iiviey |I|I|'I ¥ TR '_.|||_ FIGEL J:'l (L=

doite like ™ for his schools Jor peasan|
children af Yasnawa Polyana villope
Visitiing abowt 1908 (focing page), he
bertds to ask for g folk dance from Anna

nandayrowva, oneg of 900 rezidents living

there today (helow)

Lo marry het Kesurrection s
clicts the tsarist courts and prison sysiem
el also Lhe of the church. Thi
Huoly syvnod struck back with notices on
church doors proclumine Count Tolstov a
filse
1) |||I_ sLIeel Ca
lorm

But there also was an outpouring of sym
when he walked Mos
cow's streels, supporbive crowds followed
im. Stydients acclaimed him a hero. His re-
bullal wis published around the world, and

LVASTELY (1-

practices

yropnet, ondermning the faith. A man

e Him A deval 1o human

He was excommunicated

nithy for Tolstos

Resurrection aequired special meaning fo
the sect called Doukhobors—Spirit Wres
tlers military service and
WeEre

who refused

hrutal '|||I:if_:-‘.

V  persecuted

ol

sored a fund to collect money for them, and
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from the sale of the book heé contributed
(1 (100 rubles—then worth as much az half

miilion dollars 1s todavy—to help sett

e thou
ands of Doukhobors in Canada, where

Lhetr descendants are now thriving

EXT MORNING I set out to ciy
umnavigale Yasnava Polvana
af fool. starting in the viliage, I
! | i

Llgtss I'-lil' L. o CRENLNL B LI I_'_ill_"

ater, and 900 inhabitants 1n 435 families
says the locad Communist Party chairman-
mastly descendants of people who were here
in Taol L0V .S Tme 4 few work 1o the muse
um, &nd some 1n a4 nearby fertilizer factor
with 4 hig =sig Lzlory to Labor.”™ but
most are in agriculture on the Yasnava
Polvanastate farm, concentrating on breed
ing dairy cows

vwav {rom the cluster of little houses all js

green and CLTIER [ DRSS B MOCIEET CowW peEn,

and yvoung hikers with fishing poles and o

guitar, and widk on lor hours through the
meddows and orchards and foresis Tolst
Ill"-"':l I'|1'. Nnere the o I'l.""lrl:'-| H!'-."I' 15
oniv ten feet wide, I sit and lean against an

gan and wonder gboul this man who from
here let his thoughts range over problems al
hiz are that arein fact apeless

(Can all those paintings and statues do hi

FUSUICe s L il Il CTIED I 115 I-."Il - T

beautiful, but knotted with swollen veins

AN vel full of a s1 MUldl CXHTS5IVENSRS AN
the powerof creativeness. Probahly Leanar-

o da Vinct had hands ke that.™ An Ameri

can writer visiting here a hundred vears arn

anw his face as “mi ltledl whth the bist and

- polished with the pickaxe, ” conveving "sell
k i . " ' | 5 1 [ I i r|
oy eliance and unconquerable strength
riu I"'"I'-r:.': Black Sea breeze and III.| I i, ||.:r Nig r-.i-ln'. £l 10 I|I||||! L&l
the warmth of the Crimea, Tolst peTil tain disturbing asnects of life todas
e Tdth wary . AT Ay = —— . ;
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hows students in a2 Western Furopean capi
prtEumonia, and tvphoid fever. Dod

0 R tal demonstrating aFainst ouclear missiles
Caleda tne Yasnaya rfolvang >ariioreirr
] - being beaten by

ey & VIOICE INIONES

Lalstoy is with them.™ No doubt. But isn'i

with stmitlor remedhes (abovel

Recognizing Tolstoy's popular: it also posstble thatif Tolstoy were here with
despite his celebrated 1501 15 he would condemn nol only those hea
gxcommunication, authorities (saued ings but also some of what goeson in the So-
secrefl orders to prohibit demonstrotion: viet Union? After all, be thundered that the
tri-event of the writer's death state is bad, autheority is bad, political im

nrisonment 1s trerribili

[Dr. Uran Guralnik of the Institute for
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L urs was o house of glass,

daughter fatvana recalled of
Yasnaya Polyvana, where a parade of -3 I _-‘_,._ ;,[I -y e WY o
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_.j v departure will cause you pain

and I'm sorry,” Tolstoy wrote to his wife,
then stole away Before dawn oh

Nivember 10, 1910, Increasingly
estraneed dnd tormented by the psychic
parin they were inflicting on each other
he hoped o five out his life (n o guiet
retreal. About IS0 milex from home on
November 13, he fell ill with pneumonio
and was removed o a iy train station
row narmed for him (facing page)

Like a passing traveler today (top),
Sofia arrived by railroad car. She wis
nof gllowed to see her husband of 458
s uniil e Wis urnconscious

Ihe station clock records his time of
death on November 20 at 6:05 a.m. A
ratlway worker traced Tolstov's profile
on the wiall (n the SIationmaster s

guarters (abowve)

Pls te

World Literature in Moscow has told me |
can't put a question in this way—my ap
proach is mistuken, the correct one 15 the his-
torical approach. He repeats that wha
Tolstov said thern doesn't apply today, it's a
completely different way of life. " Lhe basies
of relations between the people in our society
are different, and Tolstoy would be a differ
ent person. We could spend hours on politi-
cal education for you.”

Perhaps | should have argued back that to
Taolstov every form of coercion, like every
form of violence, was inexcusable, no mat-
ter how high the aim. Or simply have cited
his blunt comment when someone insisted
that there is a moral difference between kil
ing done by an idealistic revolutionary and
killing done by a tsarist policeman. Tolstoy
replied: “There 15 as much ditference as be-
tween cat shit and dog shit. But I don't like
the smell of either one or the othes

Now, not feeling bound by the historical
approach, 1 can speculate on another gues-
tion that perplexes many in the second half
of the 20th century. Why is it that when a
country overthrows a widely hated regime,
what comes after 13 sometimes just as bad,
OF WOTSEr

Becavse, 1 think Tolstoy would answer,
all dictatorships and revolutionary move-
ments share the same basic assumption. As
Dir. Tames Billington—a historian of Rus-
sian culture and director of the Woodrow
Wilson International Center for Scholars in
Washington, D. C.—putsit: “This assump-
tion is that as long as violence 15 controlled
by some disciplined party organization or
national state, it is an acceptable means to a
desirable end. Tolstoy challenged that in a
way that nobody has since. ™

N HIS LAST dozéen vears, Tolstoy kept
busy iz ever—walking, riding, writ-
ing, seeing vizitors, speaking ou

When dozens of Jews perished in a
pogrom in Kishinev, he blameéd the govern
ment and wrote three stories for an anthol
ogy to raise money for survivors. Aboul
confergénces m Lurope seeking (o promote
peiace, he wrote that they were oypocritical
that governments, so long as theyv rule
by force, will never reduce ther malitary

1

ostensibly for the sake of peace; and that

power but constantly try lo increpse

Mertionagl Cren ._l.'..'lr.l_llr,lg Vg 1956
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Ists, and other so-called representativi
prople, who are enmeshéd in their o
WOorciress

For his RBOth bhirthday Thomas Edizon
sent lm one of his first "phonoeraphs.™ w
tually & dictating machine recording on wax
LY LIRS, HIIG] 50 Wi davi Tolstov's violce In
Kussian, French, German, English: v
heard him read from [ Caonnot Be Stlent. an

impassioned plea for the abolition of th
He also finished one more novel, Hidsi
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Been sulfl

ciently in keeping with his high principies

ronvicton that his life hasn'

Lone ago he'd written about people asking
him, ¥ You preach, but how do yvou hive?™ He
wrote that this was a most natural question
shuts my mouth." He
hadn't fulfilled a thousandth

: i
commandments, not be

and “that it always
acided that b
part of Christ
cause he didn't wish to, bul because he was
unahle | his heard
Mow he writes in his diary that he rarely met

Gt e was inving with a

vman with more vices than himself—wvolup-
tuousness, self-interest, malice, vanmity, and
especinlly self-love. Hethanks God that
still strugelhing against all that

By 191
pimost daily. On November 8 Lolstoy wriles

it s

Safia makes hysterical scenes

F wprls n [ i i P % I &
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wieaths (below) in Yasnaoyva Polyano. Atfune
to his spirit, newl
grave on the estate (righti. He chose this st
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mperds leave flowers af Tis
Wwihere cliotmed to have
buried a stich bearing the secret of happiness
— 1
.:Irll. -'I"I|' '.I J-.-Ill[l.'l..
nelided  low in the gearch for perfection and
Lk _-_..-_Il. ' II|II pdl Pl ALy LEE T I TRl Ll 1 afid

H s
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= MEgring ang 10y oF {18,

understanding of Grogd

in. his diarv: “*Mori

and more 1 an
appressed by my life.” The following mght
1% rummaging in s study, 1s
she looking for that will? After 48 vears
of marrtaee he writes hér o TRrew pll letter
the situation at home has become
and aside {rom thatl he
Cian no |l-i",'.-. f | EAF O LIV il. Iu'."'.IJI'-'

Well before dawn he leaves Yasnava Po
Ivana for the lost time, guietly; pccompanied
some think he hoped to
2y Lo o monastery and then BECOmMe A pénmni-
Ir"-.' ['iiE_!_I'I]

Tolstoy fell ill ona southbound train of the
Ryvazan-Urals Ratlway and was taken to the
stationmasters house al

¢ all Russia and much of the

L% LIl

bearable. he savs

i1 |_'. biv his doctor

\stapovo (page

788). For'a wee




world—inlormed by telegraph-—held 115 two maples, three elms, and anoak. T

breath, On MNovember 20, 1910, he died the place lolstoy reqi

|_ eSS
IFTY YEARS LATER—at o cere little. believed a ereen stick was bur

where he and his hrothers, when

mony ih the Bolshoi Theater in - which was written the secret of happiness

Moscow, in the presenceof the gen-  for all human beings. There is no cross

eril secretary of the Communist marker. The wind i3 1. Bircls sing

] M 4 i 1 & = | i L ] - |
Party of the U.S.5. R —the main speal A newly married couple and three atten
N

the author Leonid Leonov, sai nlstov's CLATS .LI'i'!l'-I-|.-.| the path, evervone tnlk

name 1s paired with those of Homer, Luther, ing, the couple laughing and kissir [Ilu-'-.
Buddhan. Last tall on the 75th anniversan walk the last hundred feet in sllence. Thi

of his death, powerful and eloquent mén  bride, with a gesture as graceful as a ballern

again met to pratse Tolstoy. But 1 cannot  na's, places her flowers on the grave. and all

IMarne g more mem rable tribute than stand a while, 'Thev leave without having

what I've witnessed at Yasnaya Polvana in said a word, When they begin to talk again

e Spring. he playviully tugs at her skirt and she take

L he grave 15 8 mound in the woods, amid his arn
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Tracking the Elusive
Snow Leopard

ARTICLE AND PHOTOGRAFPHS BY

RODNEY JACKSON anp DARLA HILLARD

Rare, shy, and solitary, the snow leopard haunts the roof of the
world like a phantom, storied but seldom seen. Its handsome coat
serves well as camouflage, but in the past made the cat a victim

of poachers. Man continues to threaten the leopard by encroaching
on its lofty habitat. On a prowl through the Himalayan night,

a snow leopard steps on a hidden pressure pad (left) and activates
a concealed camera, creating one of the first three self-portraits
ever made of this magnificent, endangered animal.

N THE SNAKE was an animal so rare
and mysterious—so long anticipated
—that I hardly dared to trust what
the spotting scope had shown me from
base camp. | scrambled up the steep
embankment and pushed cautiously

through dense bushes lining the trail high
nbove Nepal's Langu River. Beyvond the
large boulder ahead was the trap.

In it waited my guarry, a snow leopard,
crouched low to the ground, ears flat, eyes
icy green, mouth wide in a deep growl. [ had
to gel close enough to aim a four-foot jab
stick with an immobilizing drug into the
cat’s flank. A prime male, he was in no mood
o coonperate. He twisted and lunged, hissing
and snarimg, harmlessly restrained by the
snare to a radius of two feet—just enough to
foll my aim

My Sherpa guide, Lopsang, approached
lrom the opposite side, thecat hesitated, and
in that instant I'found my mark and injected
the drug, We retreated out of sight to wait
for the tranguilizer to tuke effect

The cat was down, eves wide and dilated.
He lay unmoving as [ ook the snare from his

torepaw, covered his head against the bright
spring sun and the stress of seeing humans,
and placed a radio collar around his neck. A
small tattooed * 1" on the inside of his left ear
would identify him in the event the collar
was shed and he was retrapped. Standing
about two feet at the shoulder, his three-foot
tail mearly as long as his body, he weighed
arcund a hundred pounds.

| checked my watch-—less than 15 min-
utes since the drug, a light dose, had taken
effect, The cat began to recover, muscles
rigid and straining against my hands. Soon
he would regain mobility. We repacked in
struments, took last-minute photographs,
and filled our eves with the image of dense
smolky gray fur dappled with black rosettes,
thick tail, huge paws with claws extending
as he rolled to his feet and moved unsteadily
up the stope. He did not go far, but lay in the
shade of a wild peach tree

We returned to camp and tuned in the
telemetry receiver. The world's first radio-
collared snow leopard was on the move, be-
ginning to mve us imformation on his almost
completely unknown habits in the wild
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tion to my proposals for a radiotelemetry

study of Panthera uncia in its inhospita-
ble mountain habitat.

Mo one was willing to fund such a “high
risk™ project, until 1 received one of five
Rolex Awards for Enterprise in 1981, His
Majesty's Government of Nepal, through
the Department of National Parks and
Wildlife Conservation, approved my appli-
cation for 4 joint study and assigned Karan
B. Shah, a Nepalese biologist, to work with
Darla Hillard and me. Hewould gatherdata
an the snow leopards’ major prey species,
the bharal, or blue sheep. The National
Geographic Society, the New York Zoologi-
cel Society, the World
Wildlife Fund, the Internu-
tional Trust for Nature
Conservation, the Califor-
nia Institute of Environ-
mental Studies, and the
International Snow Leop-
ard Trust provided funding
for four field seasons, aver-
aging eight months.

An aura of mystery sur-
rounds the snow leopard, one of the rarest of
the world's large, endangered cats. Snow
leopards inhabit the remote and rugged
mountains of inner Asia, their histonc range
of some half million square miles.

Until now almost nothing was known
about the species’ habits and life history in
the wild, hardlysurprising given its shyness,
superh camouflage, and challenging habi-
tat. Few people have been lucky enough to
glimpse the cat. Most encounters involve
villagers searching for firewood or herding
livestock and big game hunters stalking a
trophy: Suddenly their quarry is scared off
bv a snow leopard in search of a meal. The
first photographs in the wild, taken by
George B. Schaller, were published in the
MNovember 1971 NATIONAL GEOGRAPHIC.

In seiecting our study area, I committed
myvself and my associates to hiving and work-
ing in one of the world’s most remote and

“lT CAN'T be done™ was the typical reac-

Horn in South Africa, wildlife biologist Rodney
Jackson iz seekine a doctorate from the Univer-
sity of London, Darla Hillard is at work om a
book about the ongoing snow |leopird project
Bath live in California,
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formidable regions, Only a few mountain-
eers have visited Langu Gorge since British
explorer John Tyson first mapped itin 1964,

We carefully considered everything need-
ed for at least eight months. If we forgot
something, too bad-—the nearest store was
at Nepalganj, 160 miles south by foot. Sta-
ples such as rice and flour filled much of the
2,.000-pound capacity of our chartered air-
craft. Potatoes—and little else—could be
bought from the nearest village, if the har-
viest was good,

We flew to the small town of Jumla,
roughly 200 miles northwest of Kathmandu.
Its dirt airstrip ties a few government em-
plovees and aid program workers to the life-
line of Kathmandu, and us to our study area
(map, pages S00-801). At least 30 porters
were needed tocarry our supplies and equip-
ment from Jumla to base camp. The journey
north covered some 60 miles. It took ten
daye over two high passes; storms can cause
delays m any season.

Base camp rested on a small river bar two
davs (eight miles) bevond the village of Dal-
phu, population 200. No permanent path
exists hevond the village, so we used wildlife
trails and constructed log bridges where nec-
essary to cross the Langu

E LEARNED TO ACCEPT the
Langu's weather extremes, the mo-

notonous diet, backbreaking ter-
rain, and isolation, for it is a stronghold of
snow leopards and their wild prey—a natu-
ral stage for spectacular moments like the
hunt recorded by Gary Ahlborn, who joined
usin 1983 as my research associate,

While looking for firewood, sary came
upnn a herd of bharal feeding above him in
alpine grassland, Surprisingly, they showed
no undue concern at his approach, particu-
larly the adult males. It was the rutting sea-
son, and thev were distracted.

Suddenly a male sheep came plunging
down the steep slope directly toward Gary,
followed immediately by a large snow leop-
ard. Both were taking huge strnides, travel-
ing at top speed. After a hundred-yard
chase, the leopard drew within reach of the
bharal He lunged forward, catching the
sheep on the lefl side of its rump and send-
ing a cloud of pelage intb the air. The
bharal veered sharply and ran off to safety.
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Although the pursuit had brought the leop
ird within a short distance of Gary, hedidn't
see Gary standing there for several minutes
Fhen the man became the focus of all the

cat's attention. For six tense minutes the
leopard stared intently, undergoing a re
markable transformation. Pulling his ears
back nghtly against his heada, he seemed 1o
melt into the low vegetation, Lving prone,
he was nearly invisible

(zary's first thoughts, stimulated by the
cat's potent stare, were (o tell himsell, “T'm
not a bharal. 1don't look anvthing like leap-
ard prev.” Was it true, he asked himself,
that there had never been a substantiated

report of a snow leopard killing a1 humany

Finally the leopard looked away several
but more minutées: passed before
he made his move. For the first 75 vards, he
harely lifted his belly off the ground as he
crept away through short shrubs and tufts of
grass. His body made very little motion, asif
he had somehow located amovineg sidewalk .

With a final glance back at Gary, the cat
stood and broke into a full run for a couple
of hundred vards, following the path the
bharal had taken. Asthe animal approached
the ridge on the horizon, he stopped, looked
back, then walked outl of view. Gary took
his first full breath and suddenly realized

fmes,

Narional Geographic, June 984




that it was nearly dark and wverv cold
All told we have collared five cats: three

males, weanng collars 1, 2, and 3; a prime
female, 4; and a young female, 5. All live
1 here may have
been as many as five uncollared cats in the
study area at any time, for our research
snows the presence of transient individuals.

Inspiteof Gary's phenomenal experience,
the Langu's leopards uphold their species
reputation as shyv and secretive. Theyv are
eastly concealed, and we have spent many
hours—the radio giving usacat's exact loca
tion—looking in vain for & glimpse of sinu-
ous tall or two revealing black ear flags.

on the Langu's north side

Tracking the Elvsive Smow Leopard

Nimbleness and nerves are pushed to
the limit by Hillard as she follows a

ulde down Tysorn's CLfT, 500 feet abowe
the Langu River, Savs Hillard: “You

o Reep gomng because 1f you stop
The local

name for the cliff means “dropped plate,’

ML

YOU get tod afratd to go on

apparently réfermng to a mishap oy a

PrEVLIODUS Db elpy

sedt, Aflborn inches over the rushing Lang

U'stng a cable and SIINE
River en route 1o base camp. In winter.
when waler was ower, the team J1.".'-.|'j_:u.l

the gap with logs resting on boulders

[KE TIGERS and othér large cats, leop
ards advertise their presence by leav-
ing distinct signals along thelr travel

routes. scent sprayved on boulders and tree
trunks, scraped depressions o =andy soil
often accompanied by urine or feces, and
raked trees all communicate to other leop-
ards that this range 1= occupiéd

These essentially solitarv cats brieflv as

sociate during the mating season, Januan
through March. While snow leopards do not
roar like other large cats, their high-pitched
vowls pierce the frigid nights of winter.

We frequently heard vowling in Februan

ol 1984, As we {ound out later, Leopard 4

FY L
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Lofty realm of the
snow leopard

uﬁmmrrﬁm the smow

and-rocky slopes below the permarnent
snow line. Overlapping lines in the study
- area (left) rrmrﬁﬁnmarmmn of the five
— collared animals as they stalked their
chief prey, the bharal, or blue sheep.

Earphones and antenna aid Jackson
(right) as he sets his rudio to the

frequency for Leopard 2. The team found

"' ‘the cats to be most active in early
- ‘morning and lote evening.

r

|
N

'

The study area represents-an (deal
snow leopard's habitat Historically the
ot has populated areas from the
~ Himalayas, mountains of Tibet, and
Chini's Qtnghat and Sichuan Provdnces.
to the Hindu Kush of northern Pakistan
and Afghanistan, asweil s along the
Seviet Union’s border with China and
the Mongolian Penple's Republic,

- Populations are 80 sparse and docal

* ﬂmnﬁgmﬂmmmrh:mlﬁhtwiﬁiﬁr

wridpﬂputnﬂmﬁcmuunfmcms,ﬁﬁ

can not even estimate the
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was in heat. Spraving boulders along the
plufl above camp, she alerted other cats to
her condition. In June her activity pattern
and reduced range indicated she had given
birth. She made only quick hunting forays
irom the den: The need to nurse her young
Wiis as strong as her need to hunt for herself

| was highly tempted to climb up there, to
see if I could find the den and sneak a look
inside. But that might have caused her to
move or abandon the cubs, which are com-
pletely helpless during their first six weeks of
life. Unavoidable commitments precluded
our staying another month. We left reluc
tantly, hoping that when we returned the
following autumn we could recontact 4, who
wiould then be traveling with her babies

1t took several months after we retumed
in November o confirm that she had two
cubs. And at that, confirmation was only in
the form of tracks in the snow. Each time her
signal came in loud and clear, we would
search intently. One would think three cats
together mi L|I be easy to spot—hut no

Aswe rachotrad |-.l ll}u r and the two grow
ing cubs, it became evident that she was
again utilizing her entire range; The cubs
mustl have quickly developed the climbing
skills to enable them o follow their mother
wherever she chose to go. The cubs began
to exhibit marking behavior at aboul nine

401



n the Mne Camp trail | found

oneé or both ol

montls
crapés made by
But what we

I|||_"!:
really wanted to see was
snow leopards 15 Lhe
Langu are most active in early morning, late
Aternoon MOL AVerse
to traveling during the heat of the day. The
the movi l!:ll;_'. eERing
unless on a kill
|

als ||||"'rl-:'|'-.|
and evening, but an

are CONSLEntEY an

1 new resting site which

may Keep cupied o A week.
Their ability to subdue prey

able. A subadult, weighing perhaps 43 or 30

pounds, killed fullv grown male sheep

weighing at least 120 pounds. Tracks dowr

1 erassy slope showed us how it had dashed

15 rernark-

ibout 50 vards, caught the sheéep, and theén

rode him another 160 yards before manag:

ing to kill him. Tufts of lur—sheep and leop-

ard—orclung to bushes alonge their path

OCAPTURE of any leopard has gone
exactly to script. Each cat responds
differently to immobilization, but
the sedation period s always brief, and we
must work quickly to collar the animal and
obiain its vilal statisics
One or two recaptures are desirable to
check the cat's condition and il necessary
replace its collar, which has a 24-month
battery life, Once a cat has been trapped, 1t

Nerticmal o l=__'.'||r'"ll'| frne 1956






normally continues to use the ares unid fiol :-.'||'|_'- ] ated mmabile tor the moment
ow the same trail, avoidingits previoustrap probably long enough for us to replace his
ite by simply walking around it. But Leop collar, which was old and battered. 1 was re
irel 2 became notorious for his tnebuisty to luctant to give another injection as it would

hl: reCovery al 'Il“" ;

avold capture. He was canght [ive times lEnificantly prolong
We had begun to wonder if he didn't per blv create risks to his wellare

haps likre his encounters with human LN Working at top speed, we hgured we

[t hs fourth capture, W hien events mide 1 uld send him on his way in ter minutes. A
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iz time he was gncooperative, making | ook the f'Jt'|.EdIT"l=. LyEDy Lhe hind
svery attempt to avoid the needle. We gave  Less than a yard from the shade of a junipes

him the normal dose of drug, but he did not  tree where we were headed, the leopard

Feespond the gsual wan e became onl lurched LD LI hIF lar me to react before




his jaws clamped tightly upon my hand.

At once, Leopard 2, Gary, and I let go of
one another, and the leopard crawled be-
hind the juniper, a few feet upslope, still
grogeyv-and unsteady. 1 had a serious wound:
deep punctures and & bloody gash between
two fingers, knuckle and bone exposed.

We had bandages, painkitlers, and anti-
biotics, but we could not assess tendon dam-
age or the risk of deep infection. Only two
weeks into our field season, 1 would have to
walk outl to get medical attention. In the
dead of winter it would be a month's round
trip, if we were not delayed by storms.

Taking only hare necessities, Darlaand 1.
with our camp assistant, Karma, set off the
next morning. Eight days of hard walking
got us to Jumla, in spite of a storm that
dumped two feet of snow on the trail over
Ghurchi Lekh. In Jumla we were advised to
fly on to Kathmandu, for although my hand
was in good shape, all things considered,
only in Kathmandu were there facilities for
surgery, if necessary, and rabies vaccine.

We were directed down narrow, winding
streets in Kathmandu, among small shops
and family homes, to an excellent Nepalese
surgeon who laid to rest my anxieties about
permanent damage to my hand and pro-
nounced me fit after a week's observation.
Our friends in Kathmandu took delight in
making me a most reluctant celebrity—
“Oh, 1 want you to meet Rodney Jackson.
He's been bitten by a snow leopard!”

ADIOTRACKING highly mobile, soli-
tary leopards in the Langu's awesome
terrain requires that we work be-
tween base camp, three permanent high
tracking camps, and several temporary
camps along the main river course.

The leopard radio, to our surprise, was
quickly dismissed by Dolphu villagers dur-
ing the first feld session. Expecting, I guess,
to hear a growl, or the munching of teeth on
bharal bone, one voung fellow exclaimed,
"Tor-tok-tok-tok. Sabu chhainal”—Beep-
beep-beep-beep: That's no leopard!

Buolphu villagers, like many Himalayan
peaple, believe that snow leopards drink
only their prey’s blood, leaving the meat.
This belief is likely inspired when a leopard
is scared off, before it can cat a fresh kill, by
an early-rising villager, who finds his cow

Tracking the Elusive Snow Leopard

or gout dend with telitale toothmarks in its
throat. But such encounters are rare.

With no villages or livestock grazing
along most of its 35-mile length, the Langu
Gorge and its side canyons provide ideal
sanctuary for snow leopards and their prey.
In Nepal's less rugeed high mountain areas,
however, snow leopards face poor odds. In
areas where much of the wild prev has been
forced out by livestock grazing or killed by
hunters, leopards typically venture into vil-
lages in search of 4 meal. Verhal and written
accounts tell of the snow leopard—unag-
gressive, in fact docile toward humans—be-
ing stoned to death by villagers.

Considering the relative scarcity of prey,
the home ranges of our collared cats are
proving remarkably small, averaging about
12 square miles. But this figure does not take
into account the surface area within the rug-
ged topography. While there is conziderable
range overlap, each leopard has preferred
areasto which it frequently returns between
bouts of often extensive travel.

Some sites are favored by all the cats, but
occupancy is staggered so that they are usu-
ally at least a mile apart. Given the abun-
dance of leopards in the core study arez and
their propensity for using common travel
corridors, they seem quite suceessful at
avolding one another,

Tribhuvan University, Kathmandu,
has the demanding task of gathering
information on the leopards’ prev-—herds of
bharal { Psendois novanr) and Himalayvan
tahe { Hemitragus jemlahicus) that rogm the
gorge. His effort is concentrated on hharal,
for although significant numbersof the goat-
like tahr ocour glong the Langu's moister
and more forested south side, they are scarce
in the core study darea.

During the winter we often see small
herds of bharal within a hundred yvards of
base camp. Constantly alert, the sheep
sound the alarm—a high-pitched chir-r-rit,
chir-r-rit—for no appuarent reason. The
herd then bolts for the nearest protective
cliff, leaping effortlessly across hair-raising
chasms and onto the smallest of ledges.

Snow leopards, well aware of the defen-
sive tactics used by bharal, spend a good
deal of their time padding quietly up and

KAI{AH B. SHAH, a lecturer from

803




Prized pelt of the snow {sopard

has long tured poachers into a
|

ive trode fed by hioman

- e

[ucrot
varthy, Now the mcrket 15
waaring because of public laws
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the killing of endangered spocies

Uhe charn of comtflerce often

bepan with thres-foot-long
sharpened bambop spears
iright) ripped with a
concoction made from the
potsores monkshood plant
Placed at 45-degree angles
along ledges, the spears

impaled cols leaping dowrn [

follow g trall So lethal was the

poison that even @ superfcial
wound could Ridl

I'n a Nepalese village a
Aunter offered a pelt for safe in
1977 (bottom left), several
years after an mtermational
convention restricted trude of
snow leopard pelts. Jackson

haueht the nelt for only ten

. I
dollars and preserited it to
Nepalese officials gz proof of
the poaching vislation

action that brought police to

investigate. The pelt apparently
wiirs- taken from a (eopard

whose skinned carcass (left)

Jackson discoversd abandoned

near d riverbed. Poaching for

pelts has since dechined and 1s

no [onger constderad a major

threat to the species’ survival

Yer coats are still sold. evi
pit the open market. In controst
|
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for the skin, a pell in 2o0d
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down narrow cliff ledges that tower above
the Langu and its tributary gorges. They
rigrag along ridgelines, which afford both
cover and a view of the immediate terrain,
and through gullies, hoping to surprise the
ever alert bharal.

As the crow flies, leopards may travel
only half a mile in a day, but in fact, taking
the topography and their circuitous route
into account, they cover much more ground.
Were it not for the beautiful and evocative
sound of the words “snow leopard,” I would
be tempted to consider “crag leopard” a
more apt description. Forone thing, leopard
prey is usually found below the permanent
snow line. But snow leopards have been
known to cross 18,000-fool passes on occa-
sion or meander across high glaciers as they
move between major vallevs.

At 14,475 feet Tillisha Cave shelters the
highest of our tracking camps. In two miles
we gain 5,000 feet—a six-hour hike. Though
leopard sign is not easily found in the alpine
grassland around the cave, the cats visit reg-
ularly, and some of our most exciting mo-
ments have ocourred near Tilhisha Cave.

Working from the cave in late spring, 1
found myself near the summit of Tillisha
Maountain, a place of jumbled boulders, ice,
and snow. It was cold, windy, and difficult
Lo write down my notes, Male 2's fresh pug-
marks led down a snowhound slope, mean-
dering between massive boulders toward
ocher bluffs.

Climbing the mountain's steep east ridge
with receiver and antenna, I located him in
the grass and rock moraine 1,500 feet below.
He had spent the night traveling hard {rom
the precipitous western cliffs of Tillisha
Mountain up along ridge to the round peak.
There, at about 17,000 feet, he had tra-
versed half a mile of frozen rock and snow,
looked down inte the remote and frigid al-
pine basin that provides the headwaters of
Tillisha Stream, climbed several huge boul-
ders, then headed downslope for areas more
likely to vield bharal,

Clouds moved in to swirl about the peak.
engulfing me and the views. Cold, shaver-
ing, vet immensely satisfied with the day's
work, 1 headed down to the shelter of the
cave, companionship, & cup of tea

Months later, as Gary and | scanned the
same slopes above Tillisha Stream, I spotted

BUS

Leopard 4 sauntering along the mountain-
side—and behind her were two big cubs.
They romped and chased one another, roll-
ing and tumbling down the steep slope.
They stalked imaginary sheep. They leapt
and charged like kittensinstead of vear-olds!
We watched for 20 minutes, until it got too
dark to see, They were too far away and
there wasn't enough light to photograph, so
we indulged ourselves completely, absorb-
ing the event for which we'd waited so long.

Poor 4! We wondered how she ever fed
those two rambunctioas cubs. They must
bungle half her attempts at hunting. In fact
such play is probably very important for the
cubs’ serious work of learning to hunt for
themselves, By the age of two, they will face
the tazk of establishing their own range.

INCE 1973 His Majesty's Government
Department of National Parks and
Wildlife Conservation has created six

mountain parks and reserves, a remarkable
effort for a country of only 54,362 square
miles. Our study area occupies the far north-
west of 1,370-square-mile Shey-Phoksundo
National Park.

But simply setting aside parkland is not
enough, for villages are a fact of life in Ne-
pal's parks. They must be managed 20 that
man and wildlife can coexist harmoniously.
Also, with populations of snow leopards in-
creasingly fragmented, buffer rones must be
credated to allow movement between sepa-
rate enclaves, Otherwise, inbreeding may
diminish the species’ chance for adapting to
long-term environmental change. To meet
this chullenge, Nepal has created the King
Mahendra Trust for Nature Conservation.
Its goal is to strike a balance between nature
conservation and human negds.

How many snow leopards are left bevond
the Langu Gorger No one knows, Except for
Tibet and China's Sichuan and Qinghai
Provinces, what little prime habitat remains
i= near international boundarnes, which of-
ten makes study impossible, With interna-
tional cooperation, urgently needed surveys
can be carried out and necessary steps taken
to protect this rare cat throughout its range.

Without Parthera uncia the high moun-
tains of Asia would be like the African plains
without lions, reduced in vitality and ap-
peal. For now, the snow leopard is a living

Narional Geographic, June 1986



With a last look back, Leopard 2

svmbaol of encourfgement—a sensitive in
cator of a healthy mountain environment
he children of Dolphu and Wangri are
learning that the saby—snow leopard
worth more to them alive than as a pelt for
barter., As thev come of age and take their

il!-'.l'.* in village concerns, thi b, walcl |

¢ the most effective guardians of their
NALIONE) Iredacsure,. ReepIng the snow MR
ards of the Langu a saf
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A MAN-MADE SUN rose over Bikini
Atoll on March 1, 1954. Seen here
from 50 miles away, the 15-megaton
hydrogen blast called Bravo ranks as
the largest U. S. test, a thousand
times greater than the atom bomb
dropped on Hiroshima in 1945,
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A Way of Life Lost

BIKINI

By WILLIAM S. ELLIS

!"‘Ju 11|._“L;‘||1H by J. ";"I.IE ‘1 P. BLAIR

= EEFIRANRIL FHOTTEGE

The year was 1946. World War Il had just ended in a flash of atomic
fury that even the bomb's inventors didn't fully understand. For
further tests, the American military chose a remote island cluster

in the Pacific called Bikini Atoll. Its inhabitants agreed to vacate
their nomes, assured that they could return when the tests were
over. Today, 40 years and 23 nuclear explosions later, the Bikinians
are still waiting, on a cramped, isolated island 500 miles from

nome. For as instruments on Bikini show (below), their atoll is still
dangerously radioactive.

£

THIS PALGE FOLDS GLU7

HEY SANG when thev left, and
now that thev were back, the
SANE AFAin

sitting on the beach at night

they  Fatsed theiwr strong,. good

volces until the harmony carred out over

the biack waters of the lngoon, Thevszango
love, asongabout the fragrance in the morn-
ing hngenng rom the night before. 1hes
sang to0o of a spirit lost at sea, waiting to be
caught up in a greal current and to be borne
o everlasting peace.

Nearly 40 vears had passed since that
Sunday in 1946 when Commodore Ben Wy-
att of the United Statés Navy met with them
after church servares to sayv that their island
was needed for a pr-'-'-m t that would benefit
IMan |-. ||'- '."-[:' |||I! il r|'|'f an au rllllr'['.
higher than anv on earth would be pleased ii
they decided to cooperale.

Being both a devout and benevolent pet
;-Ir' and not without awe over America's
military power), they announced this deci-
sion, through their chief, Juda: “If the
United States government and the scientists
af the world want to use our island and atoll
for furtherng development, which with
God's blessing will result in kindness and
penefit to all mankind, my people will be
pleased 1o go elsewhere.” All 161 members
of the 11 families were transported to anoth-
er place aboard a Navy LST. They took
with them the thateh from their 26 house
along with the dismantled church and com
munity hal

Lezs than six months later, on Juls

46, a B-29 bomber known to its crew as
Digve's Dream appeared over the lagoon,
and from 1its helly there fell an instrument,
hurtling toward one of some 93 unmanned
Largel vesselsa .1~|||'|.'IJ--‘ s milesan hour
At 34 seconds after nine o'clock in the morn

ing the device exp Ir-unl it an altitude of

about 300 feet. Fora wrathful moment then
it seemed as if the sun had rsen for a second
time that morning.

And then the world came to know about
this island and its atoll. a ||]_3|- e in the west-
ern Paciiie called Bikini

1 he testing ot nuclear weapons in the E’
cific by the United States had begun. In the
next 12 wvears, more than 60 explosions
would follow, most of them in the lagoon of
F.newetak ( Eniwetok) Atoll in the Marshal

Islands, ODfthe 23 set oft at Bikini, there was
one called Bravo, the most powerful bomb
ever detonated by this country, The com-
bined power of all the weapons l"rul in all
the wars of historvwould fall short of that re-
lieased ||_-. Bravooverthe 242 suarem tlies
the Bikini lagoon. When the testing en LJUJ—
when the tens of thousands of servicemer
technicians, and scientists "n- . H-_.. '.1.'!i~.-r|
the ships of the target fleet had en

satled, or been towed away, when the shock

her sunk.
waves stood the waters of the lagoon on end
for the last tume—Bikmi 8land was still
there with itz coconut palms and pandanus
trees, 4 testimonial, seemingly, to surviv-
ability in nuolear action

UT THE ISLAND and some of the 22
agthers in the atoll were not the same
then and are not the same now, Ha-

diogctive material remains in the soil, and
after two score vears the people ol Biking
have not been able to return to their home to
live. Rather, they remain on a small, isolat-
ed 1sland some 300 miles away, an island
without a lagoon, a mere dot of land of 230
acres standing naked to the sea. [ts name 1s
Kili, the place where they Iive, and the old
meén and women there remember a way of
life that 15 now [ost

Rill, hke Bikini and Enewetak, 1s part of
il ."l.1.l."_-|'|.||| ]'—-l.ll'-|'= _"ll|||l -'lr. 1'||il"l"li'|'-i.|..
taken from Japan in World War I and ad-
mimstered by the United States as a United
Nations  trusteeship [ml led mto two
chains, the Ratak (“sunrise™) on the east and
L s tern-facing _"-..I.|.ll-. ‘stnset”), the 34
atolls and single 1zlands of the Marshalls lie
2 400 miles southwest of Hawaii

For the most part these are not Pacific 1s-
lands in the Gauguinesque sense of flowery
bliss. These atolls, coral reefs built up on the
slopes of sunken volcanoes, barely rise
ahove the water. Manv of them are like flag-
stones in a path, trodden by violent winds
and waves, some under recurrent drought,
others lush from almost datly rainfall

Once, the Bikinians were expert satlors,
tnking their outrigeer canoes ACross many
miles of water to visit other 1slands 1n the
atoll, They hisned and gathere Jlllr’|l.l,._H

T heir other foods were coconuts and Arrow
root. With the disruption in their lives, they
became landbound, and their seafaring

"-r.-.r.'--r:.-..'I.-.-.-.-;-'."..'l."-'r!r Tigrne W86



Route of the nuclear nomads

T WAS A TEMPORARY MOVE, or 20 the people of

Bikini thought in 1946, when they left for uninhabited
Hongerik Atoll. Within two years they were starving,
many lecal fish were poisonous and coconuts scdree.
Evacuated to a U, 8. naval base on Kwajalein, they
were moved eight months later to Kili, where about half
thetr numbers remain. The rest are scattered throughout
the Marshall Islands, Enewetak (Eniwetok) Atoll, also
used for testing, was paritly resettled in 1980 afrer
radiodactive soil and debris were removed. Bikinians

‘hope such a plan may one day end their 40-year odyssey,
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kills died as the old men died. As warvls nrotest. Their culture does not permit that
of the U. 5. government, they now receive hey promised us we could go back,
food from the Department of Agricultur said Sarry Jelang, an elderly Bikinian
such as penches soaked b heavy syrup l we can do is stay here and wait. But »
Dibetes 15 3 MAJOr concern among Lhi '."|"ll|:. ITIONEY., MOr food . You tell then
Bikinians, and such food only adds Lo Lhe to give us a big bank. Look at mv hair, all
problem white pow: on Bikini, only black.”

They alsosulfer from despair, and sotheis COn the dayvs when the atrplam e
comments to outsiders are weighted with  Kili, banking lazily to the left betore thread
L '.".I!|-i..|.||-'- But theére 15 never rancor in Ingthe ey of the needle hetweer [li'.II'I'.' and

whinl Che il-'_-'.ll-'.lll- AV, MO COnIrantalion the sea toset down on the runway of crushed

--\.: 1.'|| |I| "'-l.l K i i I'l.'|ll.'."l .|l'|| y - |IIJ.|I
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coral, there 1s a stir of excitement among the
Bikimans. Except for the radioand pernodic
vizits by a government supply ship, itis their
only link with the rest of the world. 1t also
brings them new stocks of Fanta grape soda.
[n July of last vear the plane—then the
el operational one of the Marshall Islands
airline—lent Kill with the mavor of the com-
munity and members of the council among
the passengers: The destination: Bikini
They were returning not to stay but to he

Bikini—A Way of Life Loxr

“For the good of mankind,”™ Bikinians

lefT home to make way for the Able and
Baker atomic tests; American negotiators
found the misstonary-educated Bikotiiorns
egpecially open to religious appeals. Flere
an gdvance construction party of UL &, iNawy
Seabees and Bikiniars [pads supplies onto

@ tanding craft for the trip o Kongerik

shown what the government is doing to
make the island habitable. Most of them
were elders who had spent their early vears
as fishermen and boatbutlders, -and they
were the ones for whom the departure from
Hikint in 1946 was most panful

“Bikini not long now.” Lore Kessibuki
looked out of the window, down to where
the Pacific lav sunstruck and still. We had
stopped at Kwajalein, the largest island in
the largest coral atoll in the world, and were
glad to be gone from there, for il is a place
where outsiders are not made to feel wel-
come. Kwajalein Atoll i3 where missiles
land after being fired from Vandenberg Air
‘orce Base, some 4,800 miles away in Cali-
fornia. They are seldom far off target as they
slam into the lagoon or the sea nearby, un-
nerving fish and bird, and prompting one
person on the plane to observe, ] have no
doubt that in the event of a war, the United
States can knock the hell out of Kwajalein. ™

HERE IS no landing strip on Bikini,
sowe put down on Encu, i the south-
eqst corner of the atoll, No one lives on
the 304 acres of Eneu, and the runway dates
from the nuclear testing period
Tomaky Juda, the mavor and son of the
late Chief Juda, may have been the one who
caught the first fish from the boat taking the
delegation from Eneu to Bikini. It was a 45-
pound yellowhn tuna, taken on a handline
with only a few strands of burlap for a lure
Unfished for many years, Bikini lagoon
gave generpusly that day of 1t5 tuna and oth-
er fish, all free now of radioactivity, The 17
vessels in the target fleet that sank dunng
the testing #ct as convention halls for marine
life, including sharks in menacing numbers
Lore Kessibuki was among the first onto
the beach. He is an old man, but he stood
there with his back straight and his head
tilted upward, like a visionary at a time of
revelation, and said, In a whisper, “Bikini,

Bl17



Bikini." He was |
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HERE is one radioactive substanc
almaost tolnlly resp nsible for prevent
ing Bikinians thieil

and. It s cal

from hving on th
IEstablished

Ehe sail, 1t
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00 ERUOE & COCOTUL ITOTN & LTES Ol |:|II-.II| =

-_'lll..|-_-rI:|||| ll:-

even become 1. But a stead:
diet of locally grown foods could result in
serious health pr hlems

ase during a len-year peri-
1968 when President Lyvndon

B. Johnson declared

I }
3ikint to he safe. Ha

I
-
(== |
=
[
o
=
g
o
=
= |
| i
=
=
=
-
e

FELLUTReaA,
| iy I: VYV Were toun
esium than was considered acceptabile
Dnce grain the islancd was evacuated
Cesium 137 has a half-life of 30 years
meaning that after 30 years its strength 15 re-
duced by half. And then in another 30 vears
t1s again reduced by half (by contrast, plu
tonium 239 has a half-hite

By such calculations it will take another S

i1t ..-I.I'- i||'.:'_'.':l_':| il
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Waler

cesium on Bikim has
|||".'--:"-.-
quicker wayvs ol cleaning
and in the forefront of those seek-
William .. Robison of the
Lawrence Livermore Naltional Laboratory
in Livermore, Californin.

heen reduced to acceplable levels
er. there mayv be
e 1sland

ing them 15 Lt

*It took us VEArs ol Wwork Just to get a anka
radiological assess

ments of Bilkim," Robison sad. " Now we
Sre looking at ||ll"-||l|'- remedial measures,
such as blocking the of cesinm inlo
the [ood crops
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om to the ground at econd
raping off the top
12 inches of soll to reduce the cesium hazard.
LABATrTY the use of fertilizer would be less
expensive and less destructive. To take
12 inches off Bikint's 560 acres could cosl
as much

5000 trees and

s &0 milhon dollars and destrog
a1l the el
in thi soil. Finally
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For those reasons scientists hope that the
s0il will not be removed but rather that fer-
tilizer will be apphed. Whatever the cost, 1
would be a pittance compared with the hil-
lions of dollars spent to test the weapons

“There i= no question that we owe them
rent, and we owe them renovation,” said
Dr. Henrvl. Kohn, professoremeritus of ra-
diation biology at Harvard Medical School
*1 feel the United States owes it to Bikini's
peopie to return their atoll as close as possi-
ble to its original condition.™

Kohn is chairman of the Bikini Atoll Re-
nabilitation Committee (BARC), a group of
scientiste appointed by Congress to make
recommendations on how to make Bikini
livable agnin. He was among those who vis-
ited the island last summer, when the Bikin-
1ans were there

IKINI WAS SELECTED as the test
aite because 1t 1s 1solated from sea and
pir routes, and because the winds In

the atoll blow in predictable directions,
thereby controlling the drift of radioactive
clouds. Bul once the winds shifted at the
time of a test shot, and because of that the
Bikinians remain nomads after 40 vears

Bravo was the first test of a deliverable
hydrogen bomb, a surface shot detonated in
1954, It was an explosion of about 15 mega-
tons, or 15 million tons of TINT (the bomb
exploded over Hiroshima had a force of
15,000 tons of TNT), making it the most
powerful weapon ever activated by the
United >tates. A freight train carrving Bra-
vo's equivalent in TNT would span the
North American Continent,

The errant winds showeres
pulverized coral and other material over
A viast area—perhaps as much as 30,000
square miles. Those cagght in the fallowt
included some 250 Marshallese from the is-
landz of Rongelap and Utirik: 28 weather
station personnel on Kongerik; and 23 crew-
men of a Japanese fishing vessel, the Dajgo
Fukuryi Maru (Luchy Dragon No. 51, one of
whom died of radiation exposure. To this
day the tragedy of Bravo haunts the UL 5
government and its viciims

Had it not been for the power of the explo-
sion and the shift in winds from northward
o castward, Kobison would not be kneeling
adown in the dirt of Bikint 31 vears later,

raclioactive

Bixkini—A Way of Life Lost

“Bikini snow™—birs of radioactive ash and
carai—showered Rongelap Atoll when
winds shifted during the Brave test tn 1954

Curiois natives played in it, even tastod it
and many-—Iiike Iroji Kebenli (facing
page ) —suffered burms. He recovered, but
three out of four children under ten later
developed thyroid tumors. Lekoj Anjatn
(top) had hts thyroid removed, free of
chicrge, by New York's Brookhoven Naotional
Laboratory in 1968. He died in 1972
fabowve)} of radiation-induced lenkemia



examining vegetables and other crops being
grown io an experimential garden. In one
place the hot soil had been removed, and in
another, fertilizer had been spread on the
ground, Robison rose and squinted in the
bright sunlight as he explained to the mayor
and members of the Bikini council that sam-
ples would be tested for cesium content.

“Tt may be that we can get rid of some of
the cesium by flushing salt water through
the soil,” he told them. “We are expeériment-
ing with that." The Bikinians listened and
said nothing.

Alsp present were Dr. Frank L. Peterson
of the University of Hawaii, a hyvdrogeolo-
iist; Dr. Earl L, Stone, adjunct professor of
soil science at the University of Florida; and
Dir. Arthur 5. Kubo, a nuclear and civil en-
gineer at BDM Corporation in McLean,
Virginia, all members of BARC and all ac-
tive in working to decontaminate the island.

The scientists share a deep concern for the

welfare of the Bikinians, but past decep-

Nuclear
scoreboard

HE ATOMIC CLURB

had one member—the
United States—whan
testing begon in 1945, The
Soviet Union made its
debut trp 1945, Since then
four more playars hive
foined the group, which
through 1985 conducted
1,525 knows Lests

Fallout from tntenstive
atmaspheric testing
during the 19505 and
early ‘60s peahed tn 1963,
when it added soms 7
percent 1o the dose of
radiation we receive
naturally. The increase
today stands ot less than
one percent, thanks in
part to the 1963 Limited
Test Ban Treaty signed by
the U1 &, U.5.5R., and
Crreat Britain that began
the era of underground

resting
EETIDHEL HENCARrE] BRT [irergsgm
DATH TOOETE 1 FOCaSTILE: rard repsn b

FEALE BERF&AREH INERTTHIE

tions, contradictions, and confusion have
left the peaple with an eroded sense of trust

“We don't really understand these experi-
ments," said Kilon Bauno, at last. ""The anly
thing we understand i5 that you poisoned
our island and that T am old. with not too
many vearsto live. So all we say is get us off
of Kili and give us lots of money so we can
live comfortably until Bikini is safe.”

Lest the scientists take offense, another
Bikinian added: “Tt's true that we do not un-
derstand your work, but we do know that
yvou Americans are very smart.”

N ANOTHER DAY we traveled by
O boat across the lagoon, over the
place where the U.S5.5. Saratoga lies
on the bottom, her flight deck only a hun-
dred feet below the surface. The hondred
carrier went down during the second shot of
the testing, settling upright on her keel, her
planes still arraved on the hangar deck.
Then we satled over the mile-wide Bravo

National Geographic, June 1986



crater, still clearly defined beneath the wa-
tier, MNearby were old Eniorced concrete
I"'l-"l"'f.' LIl "-'-llil hoautlomalic CAameras re
orcled the mnfernsl turmod of atoms gone
Lk I':I'Il-. |i-| =1EAInY l!llf' clouns Fisling
tens of thousands of feet in the air, the waves
of heat and sound and motion breaking
weross Lhe atoll, the com

1HE] i'I-ZlI.Il :f- 'l-.":l. |-|"—' =__:|:_-

lete destruction of

irds and trites all
SOnNe 10 '-..-._".II ||||| il =]

andsinthe narth of thi

Aswe passed the i
itoll, sounding the ship’s whistle to send
the terns and petrels rising from the trees,

the Bikinians spoke among themselves of

Lhi times !:|r'_‘. atled here. "I we started oul
1)

vefore Lhe suncame up, we'd be here by mid-

morning, onesaid. They knew the ownerof
e¢ach parcel of land on each island, for noth
Ing 15 more important to a Bikinian than
land. In their culture 2 man without land
lenied his dignity, his very reazon for being

he Bikinians are a people with no writ
ten history. 1 1s not certam where they origl-
IEEeid, ..'-’I"llllli_"l'l f_|'||- ?'I-j.:.' -|'|.|.|| 15] L0 n.':f-'J. (i1
Wotje 1s often cited as their ancestral homg
Regarded as inferior by the Germans and
Japanese, who controlled the slands at dif-
ferent times until the end of World War 11
Bikinians cameto hold themsalves in low g
teem. Even among ather Micronesians they
wiere considered backward, doltish

hey withdrew among themselves but
refained a tenuwous ink to &n outside o1y
ladial, or paramount chief. Only with the

Urrival of missionaries in Loe |_'_'.'|_'_ i.;ll i

this century dul they accept the teachings of

others. 'hev became staunch O hnstians

O ONE understands all of this better

Lhan 44-yvear-old Ralph ".."+:||I.- o
.l'l.|.l.|l'||l::i"" Falls, Wiscansil W
came to Micronesia '.".'-‘_|| Lhe Peace Uol (13
and stavied on to marry 4 Bikinian and settie
on Majura, the capital of the Marshalls. Fos
a trme Waltz ived on Kili and came to know
the hunger that gripped the people in their
exile, when the arrival of supplies was d
layed by heavy seas and a shortage of ships
and by indifference on the part of the Trust
[erritory admintstration
“T was lying in bed at four in the mom
ing,  hetold me, “and [ was still awake. You
can't sleep when you're hungry. 1 heard a
hreadiruit fall to the ground from a tree just

||'|I.|-I".|"|.'- M Illll'u" i ar i .|I.|'.':|

behind my house. [ jumped up from my mat

and ran to the tree, bat the breadfroit was
EONE. SOMEOnd had beaten me to it

He went on to recall the ttime that he and
four Bikintans set out offshore in a small
boat o fish. “If we hadn't been so hunervy

we wouldn't have risked the trip in that

boat," he said. “The motor gave out, and
lwo al the Hi
swim to shore for help. Thev never made it
They were eaten by sharks "

anians went into the water Lo

Luck ran out for the Luchky Diragon

I|||| 'l |I; .|_...II.‘|| .- |.III.|I.|r R _I_.I |I.||I_'
japanese i -.'1..-"._-.; boat and 1ts 23-man
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Lnhke th Bikinians, Waltz shows
ashes of anger about their plight. This an

oer has served them well, for he s emploved
bv the council as its liason ofiicer

E.oven more of a counterpoint to the timaid-
tyv of the Bikinians is the voice and untiring
work of Jonathan M. Weisgall, a Washing
ton, D.C hepherds thei

lawsuits ol Lhroueh the

AL UGTIHY W .'||
COMpEnsalion
hefors cOneEr

Weiszall

driven in no smill measure by the steam of

i Illllll - l_|l !_|.'| !||:|_ _I_l H :'.'Illlrl i

CoImmitiees on ';|l Ir oenmit LT, 15
OULTAEZE

“In additton to al]l elze.” he said
affice amid a clutter ol

in his Washingtor

research material on Bikini, "the social 1m

__'l_l_-1_ on the |_-|_-||=:||-- has been tremendougs

Thev have lost virtually all their fishing and
satling skills. ™
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that time on Nam
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Pieces of red coral glistened in the sand,
while giant turtles slumbered in the lee. The
beach was heavy with flotsam, mostly Japa-
nese Suntory whisky bottles (not A mezsage
from a castaway in the lot) and mangled flip-
flop sandals. There are no dwellings, no
people iving on Nam, and being there in the
harsh sunlight, numbed by the solitude,
gives cause to wonder if thisisn't the loneli-
est place on earth.

Nam covers 113 acres, Rused to be larger,
but Bravo carried away a piece of it and the
island of Bokonejen to its west. The nearby
island of Bokbata was also blown awayin a
later explosion.

“That island was-a pantry for us,” said
Lore Kkessibuki, speaking of Nam. “We'd
sail there and stay two or three davs, and
then we'd go home with turtle eggs and birds
and other things. " Even now, going back to
Bikini, there was a J00-pound turtle on its
back in a skiff being towed by our vessel.
Someone suggested that the Bikinians re-
lease the turtle, but the past had reached out
to touch them, and they liked the feel. The
turtle, they insisted, would go with them to
Kili when they returned.

kini—time enough for Lore Kessibuki

to visit the graves of two of his sons.
“They got a fever and died, " he told me as he
looked down at the mounds overgrown with
brush. There were markers on the graves,
chiseled out of coral.

Lore isthe poet, the lyricist of the commu-
nity. The evening before they were to go
back to Kili, he sat in the old schoolhouse be-
ingused asadormitory and said to the scien-
tists: “The thing | want to dois thank vou for
the work you're doing on this island, the
ways vou are looking for to get rid of the poi-
son in the ground. All the things vou are do-
ing are amazing to me. Justa little while ago
I saw a beautiful cloud in the sky. I saw that
with my eves, With my mind I sée America
being Lthousands and thousands of miles
ghead of all others scientifically, I see too
that Bikini people added to America's ad-
vancements i science by giving up their
island, and so there should be an under-
standing between Americans and our peo-
ple. Well, I just wanted to say that."

He and some other council members then

TI-IE_E-':E would be one more day on Bi-

Bikini—A Way of Life Lost

went outside to the beach, and, sitting there
by a fire fed with driftwood, they sang their
songs of love and sorrow.

50 they left the next morning. It is likely
that Lore and some of the other elders will
never see Lhe island again. At the same tme
most young Bikinians show little sincere in-
terest in going there. It mayv be, therefore,
that even if the cesium is removed, Bikini
will remain abandoned

Those who were born after the 1946 evac-
uation of the island have grown attuned to a
world broader than the traditional social or-
der of their parents. And, as wards of the
1. 5. government since birth, they have he-
come addicted to welfare. They are fed and
housed, and their illnesses are tended to,
more or less. There is no turning back now to
fishing and gathering for the Bikinians. Ttis
too late. They like Spam.

buckshot rain pinging on the metal roofs,

and the water lay in chalk-colored poals
from one end of the mile-long island to the
other. All around, the sea swells beat against
the shore. Here and there pigs rooted in gar-
bage thrown on the ground while chickens
performed in their interminable fandango of
walking and pecking, walking and pecking.
Generators fed power to the houses in noisy,
fitful surges.

And everywhere there were children; the
hirthrate on Kili must be among the highest
in the world. They have féew tovs so they
squal in the sand and juggle pebbles. They
walk with their mothers to the beach and
watch as soiled diapers are discarded in the
surf. Then they play in the water, imagining
themselves as sharks and ships and madcap
monsters risen from the deep.

shem Jamore, Toshiro Jelang, and Uraki
Jibas stood together in a deorway and
waved to the driver of a pickup truck pass-
ing by. There are six pickups on Kili, and for
a fare of a quarter a Bikinian can climb into
the back and be driven around the island. Tt
i= a fine way to catch a breeze on a hot day,
especially racing down the airstrip

“Right here, where we are, is downtown
Kili," Toshiro said, laughing, “At that end is
Chinatown, and on the other end is the high-
rent district.”

There are no Chinese on Kili, and there is

IT HAD RAINED for four hours on Kili,
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no rent, high or low. Toshiro had meant to
mock the suffocating confines of the sland
and the sameness of the 75 orso houses made
of plywood and metal. There is also an ele-
mentary school, a church, and a restaurant
that may or may not be open on any given
day to serve chicken and rice—hardly ever
anything other than chicken and rice. The
sale of alcohol 1= banned an the island, al-
though soda pop is available through a pro-
cess laced with mystery and intrigue,

“You want g soft drink? Toshiro asked.
“It is verv expensive. Seventy-five cents.
And 1t may take some time.” After half an
hour the drink appeared, but not before fur-
uve consultations behind a water cistern,
The reason for this was never made clear.

Toshiro and his friends Shem and Uraki
are all too young to have been born on Biki-
ni. They know little, if anvthing, about sail-
mg an outrigger canoe or tending coconut
palm trees. Ask them where they would like
to live and they will answer, as one, Maui,
in Hawazaii

Mau) 15 the first choice for a homesite
amongmost Bikinians, Many say they want
to hve there until Bikini is ready, but after
that intimate exposure to the outside world

would they want o return to the island?

OMETHING ELSE: An agréeement
with the United States, through
which the Bikinians rectived 20.6

million dollars for resettlement, stipulated
that they must find a place to live within the
Marshall Islands, Also, it has been made
clear by a citizens group on Maui that the
people would not be welcome there,

There has been other financial compensa-
tion in addition to the resettlement fund to
ease the many hurts, but nothing like the 450
million dollars they are seeking in a lawsuit
as pavment by the U, 3. fortaking and dam-
aging their atoll. This action was scheduled
to go to trial last October, but it has been de-
layved because of a major development in the
status of Micronesia as a trust territory

Under recently signed congressional leg-
isiation the Marshall Islands, to which Biki-
ni belongs, will become a “freely associated
slate, " independent except for matters of de-
tense. (This same surge toward political au-
tonomy within the Trust Territory will also
create the Federated States of Micronesia,
the Republic of Palau, and the Commaon-
wealth of the Northern Marniana lslands. )
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Time passes slowly on |
the 230-acre islond (right)




Although most of its islanders favored
creation of a new Republic of the Marshall
if 1 hie

. |
C e

I=lands, as it will be called, 89 percent
Bikinians voted arainst it. The
tanl to break their stronge tie to the U, S, o
fear the welfare will end
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would be something ke [our crabs and a
d Tomaki Juda

el comtortable 11 the
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Marshallese government was put 1n charg
ol our money. There are now many pro
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we have concerns that the

il o the Biking people, hut
may il Con-
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e A mian named Gene Curbow seeks redress

from the government,

has suffered

winls

claiming his health
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puilt. As=a physicist he was present at Bikini
for Brava, Subsequently, as the U, 5. De-
partment of Lnergy program manager {or
the Marshalls, Ray devoted the lgst 14 vears
carcer o exaorvising the terrihile lesacy
f the 1slanders
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“That's all vou can flat outright say about it,
If they sel me up as a guinga pig, why
haven't thev been around to check on me?”

The people of Rongelap and Utirik caught
in the fallout continue to have their health
monitored and their illnesses treated by the
Brookhaven National Laboratory of Long
Island, New York, working as a subcon-
tractor for the government. Dr., William
Adames, who is in charpe of the program,
contends that there is no medical reason for
the people to have left Rongelap last vear.

“Obviously, there was fallout over these
atolls, and some residual radiation in the
soil. But the radiation the people received on
Rongelap since they moved back there in
1957 is less than if they had lived in Denver
all that time. ™

Adams and aother physicians travel to the
islands twice a vear to examine and treat the
people. There are thyrowd problems among
the population, he said, and two pituitary
tumors have heen dingnosed. " A great deal
his been made about malignant disease and
the radiation exposure,” Adams said, "and
while I do not want to make light of it-at all,
there are groups thot magnify the horror of

what happened, and that has led to such
things as this exodus of the Rongelapese
from their ancestral homeland. "

AD THE TESTS of 1946 shown the
naval fleet to be obsolate, uselessasa
witr machine? Certainly there was

nothing for the Navy to cheer about as Ave
chips went to the bottomin just the first shot,
while others burned with the hidden fires
of radiation, But there were ships that sur-
vived, ships that steamed from the scéne
after taking a battering unequaled in the an-
nals of fury at sea. Decision: too close to call
There was widespread ignorance about
nuclear weapons at the time of the testing
Thus, the errors, the miscalculations, the
arders that had sailors scrubbing the wood-
work of a ship to remove radiation while
the brushes may have worked the poisdn
deeper into the pores. The devices used 1o
monitor radiation were inadeguate in many
cases; also the men sometimes took off their
gloves in contaminated areas, necessitating
removal of the outer layer of skin with acid.
Yet, at the time of the first two tests there
was not 4 smgle recorded death or serious
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injury due to radiation among the more than  Enewetak left tons of
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durmng a visit to the atodl,
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island died last vear. The infant mortality
rate 1n the outer Marshalls is at least three
hmes a¢ high as the United States average
More than 50 pefeent of the deaths
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Screen Test.

The Electronic Car has arrived.  these electronic marvels. lake care of you—and your
Microprocessors control your The latest test equipment. electronic car
engine functions. Your heating Because it takes a computer Mo one knows your GM car
and air conditioning. Your o know one, And the latest better than Mr. Goodwrench.
radio. In some cases. even training. So he knows what to No one. Mr. Goodwrench's full
your suspension system and look for, before he starls ling of genuina GM parts
brakes. Imhing -—%includes GM Ggggwrench

Mr. Goodwrench has the seodwrench to the = . ==V Motor Oil.
equipment o O take care of R {r_!p'l got what it takes to | Ask for it.

)

CHEVROLET » PONTIAC » OLDSMOBILE = BUICK = CADILLAC = GMC TRUCKS




Coach him again.
cuIIGermunn

When you lived in Frankfurt, you carmied him on your
I'Iml'mutn mln:lwl'ﬂ'l Ht,ynmmplmpﬂﬂh&d

MWA’T'M taught him. WlwmtﬂrdmrtrnwgnudrHﬁrm?
&T International Distance Service, it costs less than you'd
think to stay close, So go ahead. -i-llh-nhm

*Avorags coml par minuks vares depending on the lengih of the call. mem”rmm-u
cont less. Al prices ans for Cals dialsd dimc! brom amywhene in the continental LLS. turng tha hours linted. Add
i locleral excise tax and agpi:abie state surcharges Calt our Wof-Erad nuimibssr Tor Further imformagion or if you'd
W to raceive gn AT E T iremational rades teochu 1 500 8T4-4000. © 1550 ATAT

The right choice.




Generations of cooperation

THE NEW YORK ZOOLOGICAL SOCIETY
THE NATIONAL GEOGRAPHIC SO CIETY

IKEQLD FRIENDS, institutions can have such enduring and fruitful associ-
ation that it 15 only upon reflection that the richness of their intertwined
pasis becomes evident. [ was reminded of this when George Schaller recently
shared with us some of the photographs he has lately taken of the remarkable
animals that range the Tibetan Plateau
Tibetan antelopes, wild asses, white-lipped deer, and gazelles had rarely
been seen by Westerners, even in photographs, until George began his work in
what he calls a “high-altitude Serengeti” in collaboration with the People's

k| i eI i (e e U = s i i hii WY el i fEELITE

Republic of China, These animals are now under pressure from hunting and
increased competition from domestic grazing stock. On top of that, thousands
died of sturvation last {all when a rare blizzard covered their normally wind-
blown granng range with a footl of snow

George Schaller isdirector of Wildlife Conservation International, a division
of the New York Zoological Socety (INYYS), He has been a contributor to this
magazine on such topics as hons, snow leopards, and pandas, the last maost
recently in the March 1986 issue. He has been a recipient of National Geo-
graphic Socety research grants and is a friend to us and to wildlife world wide.
The association of NGS and NY £5 may sound like alphabet soup. It certainly
has been mutually warm and nourishing and goes back at least 75 vears, (Both
of us are approaching our centennials, )

NYZ51s best known for its Bronx Zoo and New York Aquarium and, under
current General Director William Conway, has been a leader in redefining the
concept of zoos' role in the world of wildlife,

When opened in 1899, the Bronx Zoo was much like others—a place to dis-
play as many species as could be captured and caged. Yet as earky as 1907,
Y Z5 wasaleader inconservation by supplving nearly extinct American bison
to reestablish wild western herds,

The Bronx ZLoo now re-creates habitats where animals hive in dignity
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Zoos are becoming more like parks and parks hike
roos, Most important, wildlife will breed in such
settings.

Bill l’_unwa} points out: “A very high percentage of
all the remaining wildlife 1= gnlng to be lost. A small
percentage of that large percentage can be saved in
zo0s. We are attempling to pioneer in the develop-
ment of the zoo as a new, munmcipally supported and
nriented center for international conséervation.” With
some 50 conservation projects in nearly 30 countries,
the NY /25 is in the forefront of that movement.

It has been more than 30 vears since our two soctet-
wes jointly sponsored Wilham Beebe of the NYZ5 in
his exploration of the deep ocean from a “bathy-

sphere” suspended at the end of thousands of feet of cable. In the 1930s even
outer spiice was better known than that dark world. Beebe's descents may be
Lhe most spectacular example of ourlong cooperation. It hascontinued in ways
large and small, formal and informal. Bill Conway puts it this wayv: "1t has been
a long, happy relationship, in which we fieel that the Geographic has been an
cnormous stimulus and help tous, and we think we've been of value to the Geo-
That savs it modestlv. May it continue; we both have new work to do.

graphic,”™

. .
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rope easi
pull. And that makes the
whole business of mowing
your lawn almost a pleasure.

Our lawn mowers
are designed with reliable

S0 before you have to
look at another uncut lawn,
you really should look at
a Honda. You'll find your
nearest dealer listed 1n
the Yellow Pages under

Once you consider a
Hmda.,gmﬂlsqeﬂletnugtp
Eﬁtpartlapasmnguneup.
For optimum performance and safety
tﬁtﬁrﬁuﬂ}mmﬂdmnﬂmr%ln;n::l
B,

Tl IMETICAT
Motor Co, Inc.
*Except HRITS and HR2155DAM.




“I chose Lennox
because I didn'’t

want my energy
bill to be another

mtgagepa}wnem."
— KIS PODOLESKY, Home Oremer,
Diaflas, Texas

air conditioners unigue mwo-
speed compressor helps you
use energy more efficiently.
In Fact, it can cut your energy
hills up to 43%.

“I wasn't going for an off-
brand. When you settle for
ll:ﬂ!ﬂmﬂ::he:t,itm
seems to backfire.” At
Lennox, we've built our repu-
Gion on ity, efficiency
anid ility When vou
choose Lennox, you gain the
mnﬁderredml AN your
heating and cooling systems
will deliver outstanding per-
formance for years to come.

“1 went with Lennox be-
cause I felt like the initial
olthr dividends

later.” And it will. You can buy
less expensive brands, but vou

wontsoeinthe
run. With up to 43% savings on
energy costs, the Lennox
Poover Saver is among the best
investments vou can make in
the quality of vour home.
Now, and tomormow,

SLENNOX

O Lo Indhestries, ine 1986
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mlsiswhatltlookshke.

The idea that a canbea = Sableswindows arefitted  3.0-liter V-6 and four-wheel
great road car is i extra-  flushioits body sheet metal, independent suspension.

ordinary. Which is why Sable  smoothing the passage of air Andﬁahlemﬂ_':ta::tad
15 no ordinary looking wagon. mrarﬂ'ﬁ“&?aras-wallﬁmiet- a three- itneml:l-imrilt;-3r

Ils sophisticated not  ing the ride. Fuwamai
only permits it to move easily Sable has front-wheel E?a deductible applies after
w&uawmﬁmmm drive, rack-and-pinion steer- tzmﬂmllas.nshmsaﬁims

ing, multi-port fu&#w&aﬂeﬂ limited warranty at your dealer.
For more information, Call toll-free 1-800-822-9292
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@mm. The shape you want to be in.
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THE 1986 PRESIDENTIAL SELECTION.

For the first time ever. the U.S. Postal Service has 1ssued a compiete Presigential series
of commemorative stamps, with 35 Presigential portraits pius a view ot The White
|':_-Ic|_.ll__l':_-l' 36 ﬂallT:'ID'_:- i |-_—:|Il|r

It5 a unique educational review of

the nations history—and a stunning IS AL, St ruti Sriesiim Bt 1o S, Pt Sk
addition fo anyones starmp collection. e

Ask for the complete Presidential e, —
set at your post office iy — A ines

O, for a special limited edition ) Encioted & s chyek ot ey rde e 490,08 o st gl st
book containing the stamps, send in Paase charge the 10t atmourt 1oty CIVIRA 1Mt Cae
the coupon with a check or money o b
aroer Tor 510.00. vnt eas nama) wcaliing

When you look into stamps, o e —— e ==
you discover yourself - e rrianca with the Piwacy Act o 1974 1

U S. Postal Service = 3 i - d 4 -



Madrid

Your article on Madrd (Febroary 1986) and
Spain's return (o democracy brings to mind that,
thanks to Gen. Francizsco Franco, Spain today is
a demperacy, If it had not been for him, Spain
would have been under a Communist dictator-
ship, And that is one dictatorship people cannot
escape from.
Alfredo M. Pedraza
Coral Gahles, Florida

Why eall the Franco era a “longnight™? The pres-
ent “dav™ has brought to Madrid a tremendous
increase of pornography, crimes of every sort,
drups in the schools and streets, unemployment,
and all sorts of toxation, including income tax.
Clement M. Iglesias

Beaumont, Texas

You gave this charming old city the recognition it
has long deserved. El Escorial, the Prado, the
Valle de los Caldos, the glorious cathedrals—you
have successfully captured the splendor of B
magnificent city with a beautiful history,
Heather Linson
Moline, [linois

Tome there is no city in the world like Madrid. In

1537, on the Jarama Front as a soldier in the
Abraham Lincoln Brigade, I defended the life-

e running from Valencia to Madrd. T his vear
in Chtober the Internationn) Bngades will hold 5
50th anniversary reunion-in Madrid.
Charles Nusser
New York City
Thaet ek of any map for the city wis both notice-
able and aggravating.
serild Hosenkamp
san Diego, Californin
You refer to the problems that must face the city
and its mavor. One of the gravest is the unexpect-
e terrorist attack . Vice Acdm. Cristobal Coldn,
pictured on page 175 —direct descendant of his
namesake—was killed by alléged Basque ele-
ments in February.
Emilio Ascaso
Barcelona, Spain

T he-article deals unfarrhy with the beantiful mon-
ument, the Valley of the Fallen, on pages 170-7 1,
with the implication that the Spanish people dis-
like it. The basilica is large and peaceful, the
cross bepotifully situated. The monument is to
all who participated in the Spanish Civil War,

regardless of nationality or politics. Many lovely

structures were designed and butlt by despots
(the Pyramids, for instance).

Cal. M. O). Rowland

stuart, Florida

Tormenting a frustrated and wounded animal
until death is greatness? To a matador perhaps.
But to people who care for animals, it translates

as unahridged horror! In consolaton, it s my
hope Lhat this photo has brought ewarenessof the

cruelty of this sport. Wayne Anderson
Markerville, Alberta
Grizzlies
Tread withinterest "Gnze” (Februmry 1986), Asa
Alvear resident of Wyoming T have “beat the
bush™ since nearly oid enough to carry & fishing
pole and walk at the same time. The “great con-
troversy” surrounding the grizzlv bear amuses
many a oative of this area. If a pérson doesn't
know enough about grizzly country to know that

poing there entinlls the risk of being eaten by one,
then said person has no buosiness being there in

the first plisce.
Raliand D. Otto
Powell, Wyvoming

Congratulations! Your In-depth article brought
to light facts known by far too few. Since 1910
our family has lived at the edgeof the Selkirk eco-
svitem, the area where most grizzly sightings
have orfiginated. Our Three Mile Creek area is
schedulesd by the Forest Service Lo be ¢learcut in
1987. S0, good-bye grizzlies, good-bye elk, good-
bye wolves, good-byve caribou, and good-byve
moose, Where are our former “neighbors" to find
a new home? Will they end in a zoo, die due to
starvation, or be destroved poaching a farmer's

animals?
=L Lorraine Lathr

Metalinge Falls, Washineton

Ndebele

I found the article on the Ndebele (February
1986) very enlightening. We often read of rints or
shootings in the news magazines, but vour article
gave real insight into the lives of the individual
people involved. Thept being distracted, howev-
er, by the pictures and information on the tradi-
tonal neck and leg rings worn by the women. I
felt T hud read this before and finally looked back
until I found *Burma's Long-nécked Women” in
June 1979, 1= there a connection !
John J. Balaban
Skokie, Hlinois

No, Ciltural stmilagrities ocour thronghont the
workd, sometimes withowt any rvidence of con-
Ll oF exchanpe,

Being a deep-rooted white South African with a
lot of hope for my country’s future, | al once




turned 1o TI"r ' :.-""'l'h' article ";I woe the egntire .“':r.' MNidebele natton has o Ways e el oul
world iz full of condemnation and négativ -|-r|.---- tHE it || discussions becnuse their leades
LW |1'.| =00 J[|I Africa, 1t was i.].. ang to resd | hoave never been demonstroitive enough to Keep
an objective, factual, and fairly writlen account ap with larger black tribes. The government o
af & reg1on strugeling 1o come WO #rms with 113 thon it to protect the Ndebele heritage. 1t 15 n
futur to think the black patiops of South A
Lave Burge want Lo live 1n ane hipgeer happy home
Cape Town, South Africs Michael Chambers

Barrydale, South ATTes
Why do you not keep vourself with things geo-

graphic busy instead of poking your nose in the  The homelands program was ill conceived, and
administration of our government and then giv anarthetd neve j, iwld heve been mithictect. Un-
ing o wrong view of matters: happily i||-1.-. ever, Lhis article will spur seme peo-

5. ). (. Hofmeyr  ple to demand sanctions against South Africa
Pretona, South Africa suppoEely as a reprisal All races in southern Al
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Ameﬁ
least one of these

Color it red. With the paint so rich you begin o back country; and a high range ideally suited for

wonder where the metal starts. Maybe you'd like the Interstate.

to go with a 3-inch sport bar making sure you've MNow, obviously, Dodge builds all sorts of trucks.

got the right amount of light up top and out front® But machines like this don't come along every
Then, opt for a set of dual-purpose radials on day...with enough size and muscle to give you an

tough-looking 15-inch wheels. C » YOur honest 10-hour day and still have plenty left over

4-speed or available automatic gear-box. With the  when it's time for a ittle fun.

assurance that our famed Dodge 4x4 transfer Sa, sit up high. Enjoy the view. And be

case offers low-range gearing low enough for the reminded that what surmounds and moves you s

o '!g'-' —




rica will be atfecled, Melghbornne coun *< il GuUrmalists 1n L P sl NAVE don& A grent HISSET-

refsed] unemplovment, cur- vice to India pnd her Hindu imhabitants by mag
lailed power-expansion programs, loss of cus nifving the ills on the exterior, while totalls
loms Tevenue, reduced imports, exports, and  Enonng the beauty, happiness, serenity, and pi-

5 P Ankalikar
lampa. Flornda

mimunications | [f Western powers elv ol her soul
| iy withdraw from South Afnca, it will

A VECuuUm, and vacuums are usually fille

] Oueensland

[n the January issue you published remarks of the
premier of Queenslund, who attacked a whole
race nnd poured shame on them: As a {ormer
SHCLed senRtor Inmy ouUnNiry and as an A borim-
i, l ek Lo tell vour millions of readers our per
pective of his views, Sir Joh 1‘-i-'.|!—.-.-':'"|-:|';-r"r'.
I- --I contemptuously and patroniringly of

Banaras

RUCKLE U FOR SAFETY,

backed by the best truck warranty in America trucks, wWe prove it

Dnilﬁ[hdgelhcks Every Truck It Builds So get down to your Dodge dealer. Climb
5/50 Protection, Standard. aboard the truck we built just for you. And feel the

We have so much confidence in the quality ofthe  adrenalin flow. In a AMERICAS BEST BACKED TRUCKS

trucks we build, we back them with the same truck named Dodge. i EIEI"II

warranty we give the cars we build. With our *Dhealer il ogicns, m

standard 5 vear or 50,000 mile Protection Plan™ "'mtﬂimmm'lfﬂwt-

Nobody else..not Ford, not Chevy, not the D - oy WUEH%'
lI'I'.I.lIH]-I‘T..."L mmmﬂ\wwmhﬂkﬁtm MIT%H?:IWL‘[M [HVERCR] CF CHEYSLER (ST BT 8
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tillit helps.

whites catering to Qeeensland Aborigines, thou-
sands of whom are =till herded into lsolated re-
serves, where they were rounded up and dumped
generations ago when white pastoralists like
Bjelke-Petersen wanted to appropriste their
lamds. Now diseace, rejection, and wocial disinte-
erntion daily take a deadly toll and crush the
hearts-of the living who sufTer such thrusts
Neville Bonner
[pswich, Queenslind

The premier adds insult to mnjury in his relerence
to our people who fought with U. 5. troops in the
Corml Sen Battle aren. Aborigines were fully rep-
resented by the Torres Strat Light Infantry Bat-
talion as a part of the Australian Infantry Forces.
D). E. Darby

Capalaba, Oueensland

Your writer states Premier Bjelke-Petersen has
“hecome a folk hero, winning elections by lund-
slides." In the last election (1983) his parly won
38 percent of the vote, which means that more
than 60 percent of the people did not vote for him
or his partv. He onlv remains in powier by virtue
of & gerrvmander that allows disproportionate
representation in rural ireas. Johisa farmer, and
the National Party at one time was called the
Country Party
1. C. Thorsbome
Cairns, Uueensiand

No landstide, and hero only to some . The remars
of the premiey so offended Qeensland Abon ginal
leaders thal they have announced the formation
ofa political group to loblry and poysibly field can-
didatesin the next sigle eteclion,

Challenger

The recent heartbreaking lnunch of the space
shuttle led me to yvour March 1981 issue with jts
excellent presentation “When the Space Shuttle
Finally Flies " Rick Gore and staff puat it all to-
gethor: see page 337 for details of the external fuel
tank
Carl E.. Yarvac
Younestown, Ohio

Let us dwell on the scientific and technological
wdvances that have bénefited our society, and the
néed Lo continue our quest for the betterment of
all mankind. I recommend a special issue on the
pasitive aspects of our space program
Denmis K. Feldhiauas
Evansyville, Indiangn

Letters should be addreszed to Members Forum,
National Geographic Maguzine, Box 37444,
Washinetos, D, C. 20013, and sheuld include
vender's address and telephone damber, Not all
letters can be wiped, Those that are will often be
edited and excerpled

Mationad Geographic, Juae [986
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]’ INTRODUCING THE COMFORT
(OF AR CONINTIONING THAT'S TP
10 0% MORE ENERGY EFFINCTENT.
SOLL j ]ON Introducing the Trane XL 1200 sir conditiorsers. They're up to 50% more
erpny eflicient thian the W vesr old unit m your homse? .‘-.: i the X1 BN r
pers and AL 0 West hertron™ heal pomes eome with an
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New Power. New Comfort. New Technology.
New Yorker.

Thie 1984 Turbo New Yorker s the most de-
sirable MNew Yorker ever This s the fuxury car
that defines the new technology of drving, and
reflects Chrysiers commitment to make Made
INAMENica mean SOmething again

Here Is the confidence of advanced front-
whesl drive for better tracthion an slippery
SLIrTaces

Here is the option of turbocharging. Once
you feel its power, you'll never go back 1o a V-8
engine again, (O, if you prever, you may have
Chrysier s new 2.5-iter fuel injected engine,
standard for 1956}

Here is the luzury of more standard fea.

tures than Buick Electra. You enjoy automatic
transmission, power STeerng. power brakes,
DOWET WINDOWS, POWET MIrrces and Nnew wider
50/50 pillow style seats among your comiorts.

And] here is Chnysler's commitment to yol.
voir Mew Yorker is backed by the S-year or
50,000-mile Protection Plan® on engine, power-
train and outer body rust-through, Even your
turbo s protecting

Chrysler imvites you 1o giscover
the new technology of anving. Test

Y
Ay

drive Turbo New Yorker at your 1ogal | Chrysier
Chrysler-Flymouth dealer, wherepur-
chase or iease may be arranged Crppier Corporasios

THE COMPETITION IS GOOD WE HAD TO BE BETTER.

il wilrtaeiby o8 detides ExChislley asr) Beroie teess ey

BuCale up for wanety



TOYOTA ITRUCKS

CHOOSE YOUR
. PLEASURE.

From the Standsm Bed to
the SRS Xtracel Toyola
pives vou a load of choiges
aver @ doren 227 modals
alane), nclekmn the only
Long) Hed Xiracsh mvasathe

Uphons T Your pleasaen

THE NUMBER ONE
TRUCKS FOR PAYLOAD
AND PLEASURE.

Ihe Toyota Stendard Bed packs the biggast standard
payioad in s class. . 3540 |bs' But Number One carmes
rmong wiesght = a laf pf areas. Sinca Towsta introduced 14
whole idea of sport trucks years ago, they continge to
e from steengths ke the SHS%s standand 16 hp 24 e
povwerhouse . . .and the only gas-turto truck n gay Class
Small wender Toyota Trucks am numilser one in compac
truck saies” and mwner satisfaction™ Maore payload

More olaasue. And mon
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LANCER.
THE AFFORDABLE
WTI'I-IT¥IEI'EART
OFASPOR'I'SCAR.

e 2.2 liter EFI  Front center
engine. console with
» Precise power storage
steering and box.
brakes. « AM stereo/FM
 Front-wheel drive. stereo.
e Precision balanced = 5 year/50,000
SUspension. mile Protection
« Halogen head- Plan?
lamps. Imagine! A sports
fyoureinneedof = Tinted glass all car. A family
a family sedan, but around. sedan. You can
your heartsina » Hatchback versa-  get both for
sports car, take tility and fold- just $9.426""
heart. Because down rear Just see your
Lancer is the seat. Dodge Dealer
family sedan that's e Tachometer, about buying
hidden a sports car gauge alerts, or leasing”
inside. Standard message a new
features include: center. TR Lancer,
AN AMERICAN
REVOLUTION
< Eeae AT1s Nt BIFCG Sot ks Ak i s it CAAt e, AT AR ATea] wireals siseen: JOO AT

HUCKLE LA* iR SAFE T




On Assignment

HESUBJECT WAS LIFE, though not

exactly as we know 1t, when Sweden’s
Lennart Nilsson (below, at nght), master
of photomicroscopy, beamed in ona micro
cosm for this month s article on the immune
sv=tem. What Nilsson actually produced,
with the help of his longtime friend and
collaborator, Jan Lindberye, at lelt, was a
shotographic decumentary il-
lustrating the unceasing struggle within the
human body to preserve life.

The kv to his success was a poweriul 1n-
strument., the scanning electron mic roscope
(SEM). which uses electrons rather than
light waves to produce images of (ar greater
depth of field and resolution than any hght
microscope. Providing magnifications of
from 10 ta 100,000 times, the SEM enables
Nilsson to pursue hie life's work, which is
“to show what a won-
derful creature is the B
rigit
down to the cellular
lewel.

Clinical and foren-
sic pathologist for the
swedish government,
Lindberg works at the
harolinska  Institute
m Stockholm, where
he prepares Lhe spect-
CANCET
viruses, damaped tis-
site—for Nilsson (o
photograph. The in-
stitute, which awards
the MNobel Prize In
Medicine and present-
ed Nilsson with an
honorary doctorate in 1976, provides Lind-
berg with a wealth of scientific resources,
He obtains samples from the mmstitute s sur-
vical theater and keeps them alive for davs
under controlled conditions

During extensive preparntion, o spect-

remarkable

human being”

e e cells,

men 1s first coated with a fixative solution
that “freezes’ the sample instantiy. Then it
1« dehydrated and coated with an vitrathin
uctivity, In
a varuum chamber at the base of the SEM,
the prepared sample is bmbarded with
ectrons, which bounce off the gold coating

laver of gold to improve iks cond

@
back to o sensor that converts eledtrons Lo
electronic sienals. These signals are ampli-
fied and sent to the SEM's screen, where
they form &n image. Sviisson studies such
images for weeks, even years, viewing one
spectmen after another and waiting for the
elements of a story 1o emerge,

“Lennart never gives up,” savs Lindberg
af his friend’s legendary diligence. “He will
respect o hours to get the picture he
wants. "
“Lennart i= the artist. ™ Their partnership

Of their collaboration he adds,

beman 20 years ago when they first teamed
up for articles on fetal development and
heart disease for Life magazine. Sincethen,

”".1_':.' hi-l."..'lL' ;I-'l'l_ll;Jl..II.'l.'-:I il I!IL.I]['li:Il!"T |l|. |J|.'£:EI:!'-' ar -
claimed books and films, including a 1984
Emmy winner, “The Miracle of Life."
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Wildlife as Canon sees it:
A photographic heritage for all generations.

A ground-nester with a spirited
courtship dance but limited
capability for flight, the kagu
COMPrises a unmque genus and
family of birds. If disturbed, this
shy bird will run away guickly
and often stop abruptly, tum,
fling out its wings in an attemnpt
o startle the intruder, then
resume runming. | hreatened by
habitat loss and preved upon by

dogrs, wild pigs and other animals,

the helpless kagu faces a very
uncertam future.

Nothmg could bring back the
kagu should it vanish completely
And while photography can
recurd it for postenity, more im
portantiy photography can help

- .
|

| B

gave It and thie rest of wildhfe

Reserves and parks can help

1= 1he world 5§ most

uttalligantly cesigned SLA camern

- Canon

Images for all time

maintain valuable kagu habitat,
Captive hreeding may one day
supplement the wild population,
But for the present, information
15 urgently needed about the
kagu. Resincted to maccessible
forests, kagus are almost impos-
sibie to observe in the wild, and
scienfists have to rely on such
methods as radio-tracking to
obtain the needed data. Not only
can photography assist in these
efforts, but it can promote a
greater understanding of this
fascinating bard.

And understandmg 15 perhaps
the single most important facton
in saving the kapu and all of
wildlife
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Face savage s sharks in Caged in Fear”
on National Geographic EXPLORER.

Plunge decp into Australian wiiters (o There's more cable TV excitement in
test a sharkproof cage. There's nothing June! You'll go skvdiving in € hina watch
hetween vou and the great whites but a Venetinn glassmakers create masterpreces
thin grid of stecl! Brave the lethal waters Jand mect rugged Canadian lumberjacks
on June 1 at 8:05 pom. ET®. [t lakes The adventures conlinue every uweek
coterage! aonly on Supéerstation WiES!

Ex NATIONAL GEOGRAPHIC Su perStatiOﬂ

LORER WIBS

Sundays at 8:05 pm.EI'  grear american teLevision



Every day, we live u p tO a promise
made 75 years ago.

=0H I:l 1911, long ‘ customers with a toll-free Service you can
before the Cool-Line® telephone sey count on 15 available
|-. F“_l n Machine | vt BT W |'Ii' h |:'|.|1:'- VORI 1N coast o coasl

| ! Company had contact with an appliance f vou should evier need

Ih" + frown into the exper who can |IL-'||L wilh , : | WA/ ';| el

} « Whirlpool ANy questions or prob e g
appliance you can coun!

Corparation, we were iems. We also have 42 . : :
S o : : on one of our authorized
Butlding our washing Consumer Affairs offices s e o
g _ . p [lech-Care™ service com
machines with one simple ocated around the coun _ T |
g ; . panies. You'll rind them in
idea: Make them right, o try 10 respond ouickly D S
: _ o : the Yellow Papges, They're
don’t make them at all with additional assistance | R R
"o e S o ebri) it et | the experts on making
L FOMT : VEILL NdS | REATH il db Y - |
e F A sure yvour Whirlpool
alwavs been simple, too might need.

appliance 15 repaired the
right way
Although
the Whurlpool
commitment to
guality home
appliances

Build and sell ankh
good quality
honest
appliances
designed o give
VOL VOUT mMoney s
worth, and
stand Dehind
them wilh
e,

ioclay, that
|.:'f'= TS5 O™,
with every one
of our full line of
Whirlpool®
quality home
appliances, And
a 10t more

Expert advice is
always as close

beoan 75
VIBAMS ago,
we Think of il

as oniy a
beginning. We
plan o be still
buiiding gual-
ity appliances
and standing
behind them
£ vears trom
now. ANRd that's a
F;I.‘!”"ill'."'.l:'
*Call B(-253-1301.

as your phone. In Alaska and Hawaii,
Whiripoaol was the first in BK-253-1121. In
the industry to provide Michigan, B00-632-2243,

Making your world a little easier.



YOU CAN

GIVE EYES
TOTHE

- BLIND.

l"'ILLd raise and l
train rhu:_ loval and
il‘rn.‘]ligtm du;h [y
become the “eves™ tor the
blind. And we train the
blind to work with these
dogs and thus become inde-
pendent, active, productive
and happy human beings.
All this at no cost to them.
Contributions from concerned and . !

caring, WLHP]L make 1t all possible.

Please Luip ave eves to the blind.
Send vour rax-deductble contri-
[’Illtlnna L0

'~
.

Guide Dog Foundation For The Blind, Inc.
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The one hundredth
plant started producing
electricity earlier this
year, bringing us all
a little closer to real

Nucledr energy has quictly
hecome the Unired States”
sccond leading source of elec-
tricity, behind coal. 100 nuclear
planis in 32 states now supply us
with more electric generating
cupacity than the whole country
had in the carly 1950,

These plants are also reducing

the United States” dependence
O Foreign okl

More nuclear energy
means less imported oil

Nuclear fuel and the electric-
iry it generates Fight foreign
energy dependence, because
they are ecomomical substitures
fior ol In fact, OPEC adimuirs that
ouclear plants have perma-
nently hurt its oil business,

Without nuclear power, 115
ail impors would be much
higher—and so would the price
of clectriciny,

Last year America imported
about 5 milliom barrels of oil
every day, That cost us close o
a billion dollars a week

True or False?

America now has
100 operating nuclear power plants.

All that money leaving the
country worsens the tride
deficit. And if oil prices keep
going down, it will be tempting
ONCE dgain o use more oil and
import more. Which will make
us even more dependent on
other countries’ energy

MORE ELECTRICITY
FROM NUCLEAR ENERGY

AEsil e bolbount B

i8]

s

- ag
1982 1983 1984 1985

Siirer. (15 Drpm ol Ereengy

Witk [ pdands st oferating,
nuclear generatod electricily is
Armerica s festest growimg mogor
FHTRY SR

Electricity needed
for cconomic growth

When the LLS. etonomy gronws,
it credtes new jobs and a betier
stundard of living. But that
growth requires more and more
clectricity,

W are an electrilicd society

snce the first Arab oil embargo
in 1973, America’s consumption
of clectricity has gone up hy
30% (which closely pamallcls ihe
coonomy s 34 % growth during
the same period)

But the use of non-electric
cticrgy—ithe dicect burning
of coal oil, and natural gas—
actually went down by
mearky 14%.

The proven safety of
nuclear elec ty

It's been over 25 yeurs since
America’s first commeéroial
nuclenr plant started up. Today;
withalmost 1000 reactor-vesrs
of opcrating experience in the
LiS., the safery record of nuclear
pOwer s second o none.

Without fanfare but with
much success, it continues to
give us clectriciny for our econ-
oy s growth and our country'’s
CTETEY FOCUITY

For i free booklet on
cnergy independence, write to
the LLS, Committee for Energy
Awareness, PO, Box 1537
(CC14), Ridgely, MDY 21681
Pleaxe allow 4-6 wecks for
delivery,

[nformation about energy

AMerica can count on
TS COMMITTEE FON ENERGY AWARFNFSS
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