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‘'vol —Fabric of History

In aworld-ranging guest, fashion ecpert Ninag
Hyde and photographer Cary Wolinshky explore
the extroonlinary fiber, pift of wandering
anirmnals, that s still vital to human culture

A
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India’s Unpredictable Kerala, 592
Jewel of the Malabar Coasl

A national pacesetter in health, education, and
religines tolerance, thizs cosmopoliton state on
India’s southwesterm coast has never shied
from political controversy, according to Peter
Miller, Photographs by Raghubir Singh

Death of a Star 618

Suddenly [ost vear a new light blazed
in the southern skies, giving astronom
ers an unprecedented ook af a super:
nova a mere [ 70,000 ight-years away
Astrophysicist Robert P. Kirshner
cxplains the phenomenon; Roger H.
Ressmeyer photographs (18 srudy
around the world

The Persian Gulf—

Living in Harm’'s Way GaR
in a timely report from the strategic wialerway,
Thomis J. Abercrombie and photoprapher
Steve Raymer describe the people cought in the
shadow of the ongoing Irag-Tran war,

Fleas: The Lethal Leapers 672

Biologist-photograopher Nicole Duplaix investi-
gutes the moredibie feats of these thfamous 1n-
sects, whose abulity to pass plague to humans
changed the course of history.

CoveER: A man mn sheep’s clothing, a shepherd
in eastern Hungary wears d coat known asa
guba. Photopraph by Cary Wolinsky.

THE NATIOIMAL GEDGRAFHIC MAGAZENE
IN.THE HHIRMAL OF

THE MATIONAL GREOGRATIIC SOCIETY

FOUMDER LhES

INVESTING IN
PARK FUTURES
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05T OF Us want and need a bit of nature’s

land to call our own, to cultivate and to

enjoy, whether it be a backvard flower
plot, 4 penthouse garden, or & potled plant ina
window. INations have theirs —they e called na-
tinnal parks. But just as the hardiest potted plant
will never hloom but will wither and die if not
cared for, the same can happen to a park system.

And that's exactly what's happening to ours,
according to a just-released study of the U. 5.
National Park System, " Investing in Park Fu-
tures,” It warns that not anly are our parks with-
ering from lack of care, but in order to be
responsible caretakers of our nation and sensitive
to its neweds in the future, 86 new areas should be
added to the system as soon As possible,

This three-vear study by the National Parks
and Conservation Associalion is &
bt like a letter from & frend telhng
yvou to get vour act together for your
own good. The association, in its
10th vear, serves 5 4 NONEOVErN-
mental, citizen-run friend and
critic of the National Park Systam,

Paul Pritchard, president of the
associntion, told me, * We are free
of political constraints, Yes, we are
very critical of what's happening to
our parks, but our fire 1s aimed not
so much at the Puark Service bt &t
ourselves. We've identified n 522-
million-dollar backlog of resource management
necds alone, and it's getting worse. There should
be a SO-million-dollay increase in budget annually
just to catch up and keep up.”

That's not half the cost of one MX missile. But
in an election yvear, with candigates tryving to
cutdo each other in supporting cost and tax cuts,
few will rush to embrace the report. A grass-roots
citizen demand o support our parks i3 what the
report recommends and what 15 nesded. Not do-
ing 50 15 a5 foolish as not fixing a leaky roof on
your house. Eventually the whole house will be
ruined, and the guality of life for vou and your
children will be diminished dramatically. And the
parks are yours as much as the potted plant that
vau water, feed, care for, and may even talk to

lor copies of the report, write to the National
Parks and Conservation Association, 1015 31st
street N.W., Washington, D. C. 20007.
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By NINA HYDE

Photographs by
CARY WOLINSKY

STOCK . BOSTIRN

STRIFPED HALF BARE BY
A SHEARER'S DEFT HAND,

A MERINO SHEEP SHOWS A
SEASON’S GROWTH OF WOOL.
FOR 12,000 YEARS THIS FIBER
HAS FIGURED ON THE LOOM
OF CIVILIZATION AS AN 1
PART OF HUMAN LIFE.
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I WAS EARLY EVENING, praver ame; and

< | removed my snow-dusted boots jusi

1 r T ¥
':_.\.1! TR Rl

insidle the mosque, [ could
chanting in umson and see thesr huge
sheepskin coats hanging from pegs on il

lars nearby

| had come to Grithden, a remote v |!;.I;T:L iTh
the foothills of the Soviet Caucnsus, losee whal
ol s Arpels mignl stifl exist inthed WS LI, BT
runnersin design and color Lo thiase being pro
duced in Daghestan todav. T he besl carpetsin
the mosgue were Kept in the women s quarters
npstmirs—it was safer there, o less tratlicked

areci, the ofd guarcian of the mosque explained

as g tollowed ham up the stanrs, e Wils Wearing
A taldl, curly lamb's wonl hat

[ walked gingerly in my wool-stockinged
eel on hupee old ca; pels as my oves pol ACCnS
tamed to the dim hight. Many carpets were [ad
eil and incomnplete; some were nddled with
farge moth holes

['he long carpet at the center of the floor was
the remarkable one. The odd and stnkmgly
large sight-pointed star design on Lhis locally
WOVEL, -I".-|'.=":|. '-'Irl.l' i l|. :_:'||_'| e CHI'TH | bl
:ul_l_E_I =T III_'|.|I|"|' |||II'| Lil I|."|'.|'-'-'.|.. '.'|i. |||E|
carpets. Scholars had Been puezied about the
origin of this Lesghi star pattérn, foundg in plie
curpaels throughout the Caucasys, and here
was evidence thit 1t helongs to a ptleless carpel
traclition that goes hack many centuries, Mo
ste knows its ape for sure, bt as old asthese
carpets are, they are modern compared with
the historical scope of wool

For 12,000 years, since mon remlzed thal
with sheep he could roam and prosper on the
windswept mountains and plains ol southwies!
Asia, wool has been a civilizing lorce. Man
almost certainly discovered the (ooa value ol
heep before woaol, but when he began to fash
0N Farmietts 1o profedct his boddy Iroan ot o
freezing lemperatures, hé learted that sheep
i | be worlth more alive than deacd

L symbiotic relationsip developed —mar
prrileCic Al ||l':'|l irn predalors, shie [
provided man with food and clothing. Man

| the ammails Lo

whose body 15 least suited of a
live in inhospitable climates, has made use ol
the natural materinl ever since

Prehistoric sheep grew dark hairy coats thal
caught on branchesor simply fell off their boa-
s 14} I!l'_]_" L IEIJ'_T_[|: % I‘"-_'. ":ll'l-l'.' |I|i' (AL
coitld be plucked by hand, as 15 that of the wild
=ty sheep, which now hive in a leral state an

uminhabited SU Kilda 1stnnad ol the west coast
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COARSE WOOL  FINE WOOL

HE SECRET OF WDOL lies in

the structure of ils fibers,

which absorb moisture,
insulate against heat and cold,
resist flame, and maintain their

Unlike cotton, linen, gilk, or

polyester, wool fibers are covered
with timy scales, making them
look like pinecones in these scan-

ning electron micrographs (above).

When one fiber's scoles rub
against those of others, they pull

HICELNAPHE BY LD DAAPsE, SLEANT INMENEATHINLL FELLASCH CONFAEY

556

ALPACA. CASHMERE

the fibers together in irreversible
tangles. When compacted under
heat and motsture, the wool
shrinks into felr

Although its scaly surface tends
to reped liquids; the wool fiber's
core is highly absorbent, taking in
as much as 30 percent of its weight
in moisture. Synthetics, by con-
trust, hold as litrtle as 2 percent.
By drawing perspiration away
from the body, wool clothing pre-
vents the skin from feeling clammy

SILK LINEN COTTDON

during summer and helps to hold
in heat during winter.

Wouol fibers are made of kera-
tin, an animal protein also found
in hair, nails, feathers, and horns.
The larvae of clothes moths and
carpet beetles feed on this protein,
[eaving holes in one’s favorite
sweaters or rugs. Cocoons of the
casemaking clothes moth fabove
right) are difficult to spot bevause
they often include wool fibers in
their construction.

Contained in wool irt its
unrefined form, lanolin (left) is
collected during the cleaning of
raw wool, Secreted by the sheep's
sehaceous glands, lanolin is used
in many cosmetics because it ia
easily absorbed by the shin.

Researchers John Bennett and
Don Tunks {right) are part of an
Australion team developing o way
to fleece sheep without clippers.
Weeks earlier this animal was
injected with a biological com-
pound that weakened each wool
fiber at its base, without cousing
the fleece to fall out. Tufts of wool
can now be pulled off by hand,
leaving a protective layer of new
growth behind. Such o method
courld greatly trim lobor costs.

National Geographic, May 19558

MILYESTER



Wool—FRabric of Hisiory

ol weotland, and the shéep of the Shetinnd
Isinnds. Men bred sheep to produce smaller
horns and longer tails, and long white wool in
place of the archetypal shorter hairy outercoat
and short wool undercoat. Until sheep shears
camée into use in the Iron Age, bronze combsar
hand plucking sufficed

Wool's unique properties make it parficu
arly suitable for both carpets and clothing.
Wool fibers have minute overlappimg scales or
plates; all pointing in one direction, like tiles
on & roof (opposite}). These interlock into feit
uncler pressure, heat, and moisture. In one

b .-'.'III"'1-'..'1*r|:+L|-

inch of wool fiber there may
ping shingles, whose sharp scales can irritate
sensitivie skin

AIr trapped Detween libers gives wool 1S
insulating guadity; wool proviges great
warmth for little weight. Wool feels warm
since fewer fibers touch the skin compared
aith other fabrics, =o less heat 15 conducted
awny from the akin. Smoath cotton sheets feel
cold; fleecy blankets feel warm. The trapped
air also keeps things cold. Near Kashi in west
crn China I visited an underground cave used
forstoring ice. The beavy wooden door wasin-
sulated wath thick felt. “The ice s transported
to customers on & cirt himed with felt. Bedouin
wear wool clothing as insulation in the desert

for the same reason.

HE SURFACE OF WOOL 15 Waler resis-
tant; its interior 15 highly absorbent
In fact wool is the most hvdrophilic of
all natural fibers, absortang as much
as 30 percent af its weight without feeling wet
to the touch. (Cotton absorbs 8 percent, syn-
thetics usually less than 5 percent. )

Porous and permeable, wool absorbs per-
spiration and rejeases it stowly through evapo-
ration =0 Lhat one feels less chilled in wanter; in

SLITRITINER T ”'II' l."'.':'1'="ll'|ril|il||'| |li.l‘1"|_|'- Gne Comiort-
abily cooled. In biblical times wool was used to
collect water: a fleece was left out overnight in
the desert, and the next morning the dew was
wrung from it ("And it was so: for he rose
up early on the morrow, and thrust the fleece
together, and wringed the dew out of the
fleece, a bowl full of water.” — Judges 6;38)
Wool can feel warm even when wet, some
thing Scottizh shepherds in the Highlands,
who had little else to wear, apprecigted when
they rinsed out their plaids in the river at the
start of the day. The water swells the wool
tibers, making the fnbrc bulkier, decreasing
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OLDEST CARPET in the world, tribe maintained contacts with ~ (below) depicts an elegant

this woolen pile rug (left) from distant cultures. The carpet’s rider with non-Asian features
the fifth century B.C was discov-  design comes from Persia, yetit  approaching a goddess. A fele
ered inside the frozen tomb of was found amony bronge and saddle cover (above), trimmed

a nommadic tribul ohief at silk artifacts from bevond the with leather, fur, hair, and gold,
Pazyryk in southern Siberio. Great Wall of China. Also from shows an eagle-griffin attacking
Wide-ranging horsemen, his the tomb, a felt wall hanging a mountain goat.
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Woal —Fabric af History

mir permeability, and lowenng the wind-chill
effect. Maine lobstermen wear wool-knit mit-
tens for the same reason

As wool absorbs moisture from the air, the
libersliberate heat, explaine Dr. Fred Fortess,
director of apparel research at the Philadel-
phia College of Textiles and Science. Thisisa
characteristic of wool that scientists have been
irying to improve in synthetic fibers. A single
gram of wool gives off 27 calories of heat when
it goes from dry to wet,

The presence of water, plus the protein ker-
atin, makes wool naturally fame resistant,
requiring a higher temperature to igmite than
othér natural fibers. When aflame, it burns
slowly, smoldering and charring but giving off
litile heat. A woal blanket is an effective way
of smothering a flame

Woaol hus good elastic recovery, miving it
A springiness that makes clothes wrinkle
resistant when dry. This resilience 15 why
150 vards of wool varn are used in an official
baseball, and why wool felt covers piano ham-
mers. Premature infants and long-term hosps-
tal patients are comfortably cushioned on woal
pile or sheepskins.

Wool can be bent 20,000 times without
breaking (silk breaks after 1,800 bends, rayon
after 75). Because wool is highly crimped, it
absorbs odors and noise in heavy machinery
and stéereo speakers

Felting compacis wool, making it less
permeable, warmer, sturdier, more water
resistant, and, therefore, practical for winter
bogts for Moscow police, tips for pens, and
wheels for polizhing. Unintentional felting can
ruin sweaters washed and agiiated In too
warm water or wrung out afterwnrd.

ot Clement, patron saint of hatters, is sad
to have stumbled onto felt when he put loose

HOW TO MAKE FELT: A Mongolian famify
in the Qinghai Province of China turmns
wool mio a bullding material. First they
place ¢ [eyer of fluffed wool on dampened
felt and wet it (for (eft). Next they il the
whole packoge arotnd a pole and wrap it
tn a fresh yak gieirt (middle). Then the
bundle is drogged bouncing behind a
horae (top) for howrs untl the wool fibers
are tightly compaictéd, This finished felt
(left) will be used to line the inside of the
family's yurt.

1
5



wiodl 15 Bis sanaals ior combort on a
MY
transformed the wool into felt

ikely 1

& densely matted

OYTYET BULNLLT -
warimth

The st

Py maoisture, movement, and

. L : ] - I
FRIE WEMN® mMOore O NEve Been felted inlo

wiool than woven., Unie Car

Imarme e Conbinmuous rediscovery OfF Tedl

1ell @S5 1 ..'.|l[:|'ill'r'li gn the boddy of asheep as 1t

malted, Bt from the Pitce ol listise woa] wsed

for kneeling on the ground or for sitting on a

.!Ill.

Azin used
felt-lined
soicliers
Elder,
0Ty WAS CONSIRE |""'| g SCIETIEEN
e Middle Ages, siaid that fell
with vinegnr would resist rron and T
I know that felt |-.--!.'|" VYol ary., ovet

v heavy rain. 1

Mamade of central
[t [
Lhen

U ] ]
s ek

helmets, and Roman

breastplates of felt whose
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Purkish shepherd Umer Acar as he tended his
-|||'1‘|' He was wear thi cus-
y hooded felt mantle thal seemed Lo 51

ater. My high-tech parka, tapped b

ITHE -'.!i.'- R I|'I| B i
LOIITIEAT
i the w
the rrindrops, felt clammy, and my pants wer
ar was ary irom head

but Ad

WoEL [0 Lhe KENEES
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half a dav in the rain,

he sand, “'With

can stav-out until I nees

Nomils appreciated the wansport ihle val

felt tents-as thes Detween fwo

EASONE Urnring Areas, '.'lll'l':l'l':"'.li:. going tothe

mountainsin the summer, 1 odny tractors anc

Irucks make travel but this trans

EASIET
humant stvle of living m western China goes
on much as hefore with families on horses and
household items strapped to viaks

Az garly as the eighth

m felt-covered
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as thev roamed from

developed felt surts
China to central Europe

dwellings with domed rools capable ol with-

Yiurts pre circular

stunding strong winds, Thick felt s lashed
onto a diagonal wood Rttice supporting a wil-
low frame. Nomadic hife has disappeared in
many regions, curbed by governments want-
ing to keep closer tabs on these traditianally
independent proups. Yet even today varts dot
the landscape from Turkey to eastern Mongo
lin —n quarter of the way around the world

1n & band a thousand miles wide:

Chnce vou have lived 1none, ayurt s hard to
give up, In Kirghiz in Soviet Central Asia,
many former nomads move back to their felt
virts during the summer, sometimes just nfew
miles or even o few yards from their houses
And In a cemetery i Frunze,

Boarakh steppe meels the foothilis of the Tian

where the

Wool— Fabric of History

WAY STATTON for wanderers, @ fent camp is
staked tn Turkey's central Tauris Moun-
tirirns as shepherds of the Karakoyurtlu tribe

bring down flochs from high summer pas

nair for soddie bogs, bridies, and ropes. The
FPE wWEave of thetr goat-fiair tents allows
sunlight to shune inand smoke o poss out,

Ur the [oose fibers repel the rain

Shan range, metal structures over the graves
are like skeletons of varts. Visitors had knotted
white wool onto these structures for luck and
to keep away evil spirits.

(In the other side of the Tian Shan, nea
Kashi in China, Gur Tan, & Karakh woman,
iold me she couldn’t imagme life without a
yurt. "1 know that the vart is best for me, My
head is clédrer, and [ never snore in the vurt,”
ve said, asshe offerod me amurky cup ol sa
ewe-milk tea

=
=

Ly

N CHINA, felt 152 sometimes made today as it
was centunes ago. I'a Y1, a shepherd who
ives with his family in a white felt vurt in
Yin Den

Oinghai Provance, offered to show me, but

it the edee of Caka Lake in

sheannsg was still o few weeks oll, and they

had no wool, Nomatter, On the road 1 Spolied

503
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a young boy with a pile of wool. We bargained,;
I'bought the 15 jin (16,5 pounds) of woal for 52
yuan (about $i14}), & price that seemed high at
the time, and brought it back to Ta Yi. “lt is
the fleece of a dead sheep,” he told me, “but it
has enough oil in it and will da fine."

These people use old felt to make s new felt,
and the next afternoon with Ma Ma, his wife,
his son; son-in-law, and a friend, Ta Yi pulled
the wool apart and lined up fisttuls of it on
the dampened felt, the darker wool for the
haottom laver, the whitest wool on top. The
family sang and chatted for plmost two hours
while they systematically put down the woaol
and fluffed it with 8 two-pronged wire wand.
They kept adding heavy doses of water from a
marsh nearby,

Then, rolling the old felt and new woaol
together in a skin from & freshly killed vak,
they placed a pole through the center to act as

BEANING A SORROWFUL MESSAGE fo [oved
ones, the desitgns of Irish fishermen's sweat-
prs were sald to identlfy the bodies of drown-
ing victims, since each pattern belonged

to o different fumely or willage, The ornging
af the patterns themselves are [ost in Celnic
hiztory, Relatively wiaterproof as well as
warm, the close-knil woolern JErseys
protected fishermen from the elements

while allowing them freedom of movernent

6b

an axle. A voung man rode on horseback in cir-
cles, the felt m the vak skin dragging behingd
him (pages 560-61). The felt was checked after
an hour, more water added, the package tied
up and bounced around some more. Two
hours later the process was still unfinished;
it would be continued in the morning.

The felting process of shrinking and pound-
ing cloth to give it a smooth, tight finish is
called fulling, the root of the common English
name Fuller. It's an old process, illustrated
ina wall painting at Pompell and used today
in factories producing tehnis-ball covers in
England and loden cloth in Austria.

Fulling was a hand proeess in Scotland
when families hand-spun and hand-carded
woal from sheep on their crofts to produce
Harris tweeds, Called " wanlking™ (the wool
was originally compressed by foot), it's now
done mostly for show. In Leverburih, on the
Isie of Harris, 1 joined a group of women
wallking a tweed, thumping it on & table and
throwing it to one &nother.

In the old way, the tweed was first suaked in
stale human urnine collected ina big wooden
th in an old shed., The ammonia in the urine
acted as a cleaning agent. But at Mary Mac-
Kenzie's hoose on Harris each woman used a
bar of soap while she sang to keep the rhythm
of the fulling zoing.

PINNING WAS INVENTED when some-
ane realized that twisting fibers makes
a varn, i phenomenon likely to have
heen noticed first when sheep turned

wool into strands by rubbing against some-
thing. Linen, the fiber of flax, existed before
wool yarn, bat it is likely that wool was spun
first since it took no elaborate preparation; it
could virtually be spun off the sheep. Today
shepherds along the road near Qimghni Lake in
central China, and women seated on the curb
in Leh in Ladakh, twist armfuls of loose wool
onto a wooden spindle using o technigue
known since the Stone Age.

There are more than 300 references to sheep
and lambs, more than to any other animal, in
the Old Testament, one of the earhiest written
records of sheep. Isaiah savs the Lord *shall
feed his flock like a shepherd: he shall gather
the lambs with his arm, and carrv them in his
bosom, and shall gently lead those that are
with young." Jacob, a master breeder, gave
son Joseph his famous coat, probably of parti-
colored wool. Jesus' cloak, for which soldiers

National Geographic, May [958



drew lots, must have been wool, Last year was the term used for poor reused woal in the
I'r._-u-_I.-I-r' Faul 1 flew to the Umited Statesin g vl War
plane appropriately named S fepherd Un Wool is threaded through our literature

L he Uld 't1 stament fortads the minghng of  with legends of Jazon's guest for the (rolden

woiol and lnen, a teachinge some .|' we follow Fleece, UDdyvsseus es ApINE the v o ' CHV

York, tests clothes for

1
L% |II 3

|l.l=:'|||| Rosenberger of Brooklvn, New by hangme anto the woolen underbe
NisunkKosner mix called nant ran ind Pepelope nightly unraveling
I went to see him in his shatnes lab er weaving to delay suitors until Odyssens's
oratory in the Williamsburg section of Brook return. Salome's vells may have been woaol
lyn. A slim, white-haired man with & long el 20, probabily, was the carpet that Cleopa-
thin beard, he sat hunched over o table, wear tra used to smugele hersell in to see Cacsar

ing glas<es of his own design fitted with long Mo one knows for sure. Wool, like other
curved lenses that magnified five tmes, "My  natural fibers, Is biodegradable and returns

ing store In Austria, ™ sasd in time to its constituent elements. Leather

[ather had a clod
Rosenberger as he continued to study the wood, and textiles, unlike metal and stone, are
brown worsted suit on Uthe table in front of him rarely part of archaeological finds, 5o the sw

'i Weks TNIETESIEEY L Il'.:l'il_ |II|-' LOOFe WAL --r:l-. VINIOE | :-__|"|'|;-!|'- O Wi ri||l|'|l'_ (i '|'.;* _T"_'_.- YIYE

matcurish study over thére |'-'-i|' CLon, *f .I'II:"| Tigaal 1L!'..'-:'- L"-I IUTILETITES <M

He enrolléed o 8 texbile hiegh sehool 10 SNew pears before Uhrist, dre truly  astonishing
Viork at might and studied on his own in thi Mummuahed bodies of the tnbad chief and his

nngE, ne savy proudly
But when | went to the
congregation to talk about
es, they didn't
ne, They thought I onb

wanted to pull money rom

SATITES I

LI [ | g

Now he tests 10,000 gar-
nents a year. Each et
i non=shatnes label if i
passes s test, Whitle | was
vith him, A Iranbic young
nan rushed inwith a Ralph
Lauren pin-striped jacket
over his arm. Rosenberget
ciiecked the nbers on the
back of the collar “That':
W hiere Vol find st
shatnes plus ke LA

indd the pockel. Sometimes

||I' | |:1 i |I ~ =TT O ! li.rI:I

| 1
T particuiarly on 1m-

poris. | his rarment was pure. “No linen ILANT in his crusade aparnst
thank Crod,  suid the customer as he paad hs nonkasher fabric, Joseph Rosenberger wses
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is called sHopDY: inferior
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FULLING: lo shrink and thicken cloth
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; " L by molsture, heat, and pressure.

' ﬁd f ) Il LAMB'S WooL: from lambs younger
| il'l-_ .
| "‘-A |

N | !

LS

[Faws g
,_

i A6 : -
y lI The stained-glass glory of Notre

The Language of Wool

IN THE VERNACULAR

Color added to raw wool is
NYED-IN-THE-WON.: g:-nllim'.

Tuking FLEECE from sheep is
swindling a gullible victim.

Stretched cloth was hung

I Wiandering about collecting sheep
I tufts cought on bushes is
WOOLGATHERING: davdreaming.

! WOOLEN TERMS
CARDING: Lo untangle fibers.

CROPPING: to cut the mle
Lo uniform height.

FELT. wool matted by
using maisture and pressure

NAF; fiber ends ratsed o give
asoll fimish to cloth.

VIRGIN WOOL: unused raw wool.

worRsTED: (abric made with long
parallel wool fibers.

vARN: fibers twisted logether
L spimming.

i - i Dame in Semur-en-Auxois, France,

depicts 5i. Blaise (top), patron saint

of clothiers, and tigh! processes usedd
in the eraft. On the lefi: sorting,

washing, fulling, and cropping. At

right: carding, weaving, leasing the
nap, and pressing. The window

dates from the 16th century.,
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wife or concubine, a saddle cover of felt and
felt fipures of swans stuffed with gpoat

harness with carved

leather,
K 'l 1

air, & horsi
rAams’ heads, and a fleece are among the things

wooden

n view —all in near-perfect conditio
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1ers (algl l!t'_|l|l ting tallow deer another
horses andd riclers

With Ludmilla Barkova,

Parvrvk materials.

L.l:':':'l.'.' of AT
| exam-
Ined fragments of wool, then
At around a tahle with Ih
Anatoly Ivanov, head of the
Uriental department of the
Hermiatage in Leningrad,
who acted as interpreter
Barkova 5 convinced the
carpet did mnot t
where it was found. “My
opinion and the opinion of
Lhe department 1s that 1t was

not locally made but rather

Lrarial chie said, with the
i ll||1'|||'§|l g Ol 8 Worman w II'I
has studied the subject for 20
It 1= known that Iran
at that ttme produced higl

guality carpets. The orna
mentation 15 lranian, and
the horses and spotted deer
and costumes would appess
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and lran than southern Sibe-
i
Jon
Delieves that the carpet with
its 1, 125,000 knots could be a

ahie saidd. British expert

I .illl.'rill'-'-lll.. NOWEYEr,

arge work with lotus orna- W

them. 1 asked the Living Buddha if the pat-
terns or colors had any religious significance
Not really,” he said tersely. He's a proctical
being. “My fAvorites are the thickest ones.

HIHFII_':-.' Brr '|:1,' mast COm -'urr.-h:-_ LD :-i‘. iin

HE FLOWER and streneth and rev-
i wrote
Lhi-century  BEnglish scholar

chue and blood ol Eogland.
11l

| he Romans built 4 factory for warm

cloth i the third century ALD.. and wool

cloaks and blankels wer

CArY ExDOrts,
in
F.nelish

AETIREd Y !"II sl

miecleval trrmes
o o e

Dy Tertiizing

Eariy
= NEED Liveir
fields as well as by providing
food. But by the middle of
the 13th centurv the
trade was making landown-
ing abbeys, like those of the
austere Cistercian monks,
very rich. Buvers would pay

T ||'I_I_'I' L1IMIEes

TAEGTH]

as much the

goINg price to monasteries
| of & more consistent
gquality. It

YERT

LOF Wi

WAsS BHAO ontine
s woinl Irom the Chster-
cian and two other mons-
teries, tiral
promised as ransom for King
LhEe
WS (AEEN DNs0ne]
return from

the Third Criasade in 1192

NoOL o Wl

B

Richard
when he

Lionhearted
in Austria on hi

|TI Weh Neverp 1i". i"l .:I] |

Futures tradimeg. Lhat ex-
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refined nomadic artifaot _ rmE" :'__"";_:"__f_:"'__:'_'li: w the Cistercians. In  their
While carpet patterns hald attempt o flee worldly life,
clues to a cultural heritage, for the Living they created self-contained empires, leaving
Buddha, Lobthang Huadan, who sits on car-  sheep raising to their lay brothers. S0 when

laily to pray, pattern and color make little
difference. We spoke brefly in hi
[aer Lamasery in Lushar £hen,
Aning in central Ching, one
bietan Budi

i office at the
| 5§ miles from
of the largest It-
ut=ide ihel

LN 118 chalr _l'|i! el Apagns _:_'-ir|L L hrstmas-

e 1

115t lamaserie:

wrap papered walls, the Living Buddha with

f1s crew cul seemed more ke & junior histor

professor atl Princeton than a mystical D

l.amas here pray in the great hall of car-

pillars wrapped in colorful

Dels— 166 ATE

carpets, and long rows of seats are covered with
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offered contracts and advance payments for
future sales of their wool, it surted them not to
be bothered annually with such matters, and
the Cistercians made contracts for sale of their

wool production two, three, even len vears
nence. bEvervihing was fine until the clig

showed up short or the sheep developed scab,
[orcing Lhe Cistercians o buy wool at high
prices to il the orders

Futures trading was not the only nancinl
innovaton from wool trace. In the 13005 those
fLonbinued on pape 374

CRlrons of culture
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World of Wool

CUTHER ANIMALS grow fleece
Ehal can be spur, bul wool s
nedariy Synomymons wikh sheep
Noted authority Michael L
Rwder sugpests theme are @
thousand bresds; more than
a bilion sheep graze world
pastures. Mozt wool i
produced in the Southemn
Hemisphere and shupped (o
the Northern Hemisphers
Australia leads in world pro-
duction, fapan Lt Unpores
The mertno supplies ar leqat
(1 fhird of the warrld’s waol.
Spain so valted merinos that
it once deemed their export a
capital offense. The breed’s
fiber is 50 fine that five
strunds egual the widthofa
Mesrmaan hodr, Breeds ke the
Romney and Lingoln produce
a coarse fiber used in carpets.
Wool from other aromals,
such as mohair-producing
Angira poats and robbits gmd
Soith Amertcan cameloids
tifee alpaoa and vicudoc—aire

lenerwn ag specialty fibers,
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fiber diameter, vegetable-matter content, and
clean-woaol vield.

At a remote sheep station some 70 miles
from Mount Cook in New Zealand, Russell
Emmerson 15 challenging svnthetics head-on,
literally. His goal is to breed oniform superfine
wool, with computerized objective meéasure.
ment of the highly heritable factors of wool
dinmeter and fleece weight. The sheep don't
know it, but their computer ear tags guide
their selection for breeding programs and even
open paddock gates o meet suitable mates.
This way Emmerson can guarantes a particu-
lar micron count instead of an average.

ATHER THAN A MOVE mnio the techno-
logical future, a step backward
hus boosted Turkey's wool trade.
Villages that have a long-standing

wieaving tradition still weave rugs using old
patierns often found in mosgques. Before the
European svnthetic dves reached Turkey in
the 18805, natural dves from plants were used
that mellowed in time in the light. By the turn
of the century aniline dves caught on; some
were unchangeably harsh, while others faded
or ran with washing. Subtle natural colors
gave way to brash ornnges and flashy pinks,
changing the look and lowering the value of
Oniental carpets.

Dir. Harald Bihmer, & science teacher from
West Germany working in Turkey, who as a
hobby analvzed dves in old carpets, sold Bonn
on the idea of reintroducing natural dyes to
weavers, hoping to bring some prosperity to
villages without disturbing village life. West
Gormany had cot off Turkish immuagration
and was interested in encournging an industry
that would employ Turks at home.

He remembers well that June day in 1981
when he and his wife, Renati, went to Silley-
mankoy nelr Ayvvack, & hilly, partly forested
area in western Turkey near the Dardanelles.
There recently settled nomads wove poor rugs
with easv-to-use chomicnd dves. "We stood
near the well in the center of the village, first
dveing wool red with madder that we bad
brought with us, then vellow from wild cham-
omile we had collected,” Bohmer recalls.

At first a few women came, walching

cautiously. But eventually more and more
came, attracted by the brightly colored, fresh-
v dved skeins of wool hanging from the lower
branches of a nearby tree. " They had known
how to make black from acorn shells, but they
had forgotten that you could make colors from
plants,” said Bohmer. Using o tea glass as
B measdare, “since every house had one.”
Biohmer wrote out simplified but specific
recipes for natural dyes.

“Two days after the first class, 20 families
were weaving with natural dyves,” Bohmer
says modestly. In two months his project had
produced 20 small rugs.

OOL NOT ONLY HAS an impact on
many economies and the way
people live, but it also touches-our
health., Keratin, wool’s complex
and tough protein, 15 the principal matter
of human nails and hair and the protein of
human skin, much of what we know about
skin has been learned from wool research.

It's the same protein that makes wool irre-
sistible to moths. Larvae can spend more than
half of their life cycles consuming wool. It is
said that Romans had bare-breasted virgine
beat the surrounding bushes to rid them of
the pest. Another early treatment was cow
manure and garlic. Now mothproofing can be
done in the dveing stage with chemicals that
kill larvae through their digestive systems:

Az | excavated through 24 lavers of beauts-
ful felts and carpets in the women's gallery
of the old mosque in Khasavvurt in remote
Daghestan, 1 saw that moths had done the
same, drlling through the entire stuck. I asked
Levy Kelaty, whose seven acres of warchouses
in London store hall a million carpets from
around the world, for his solution to the moth
problem. Proper washing discourages moths,
he zaidd. Oiher than that? *1 just pray.”

The durahility of the fiber lets wool survive
the rag trade, which recyeles wool clothes. |
followed the rag trade to lts capital, Pralo,
Italy, o prosperous art and textile center near
Florence. Rags are sorted by color and weight,
treated with chemicals to remove impurities,
shredded, spun, and rewoven into cloth.

Rewsed wool i never as strong as new woal,

INHOSPITABLE T0 MAN but well stitted o merino sheep, Australin’s arid Nullarbor Plom
supports st ranches, such as 4,000-square-mile Rawlinna Station, With 40 gcres for
each anomal, these merinos aurvive well on sparge vegetation and salty water, Australia
dominares woo! production, providing a fourth of the world's supply,

Wool —FRebric of History









but sometimes the two are hard to tell apart.
L, 5. Customs checks imports in its laborato-
ries at major ports to assure that rewzed wool is
properly identified.

HE MODERN SHEEP is a 24-hour-a-

day fiber factory, with each fiber

growing .008 inch a day. There can be

GOL000 wool follicles per square inch
of skin and a hundred million fibers in one fine
mering fleece. Une menno can prodoce nearly
5,500 miles of wool fiber na vear, at the mte of
two-thirds of & mile an hour. The fibers of five
merinos, joined end to end, could tie a bow
around the world.

Pasturnge affects the quality of wool a sheep
produces. And when a sheep's teeth loosen
with age, it can no longer chew well, so the
amimal loses its value as a4 wool producer
I¥r. Adam Thomson, an Edinburgh dentist,
has been working on splints to support loose
leeth. Pregnancy and stress affect woaol too.

It’s remarkable what meager greens will
support sheep. walked with Dungar Bamuji,
an 185-vear-old shepherd in the Great Indian
Desert outside Bikaner. | could hardly see a
shred of green in the dry, eracked ground until
Dungar pointed it out. He starts his dav at six
o'clock in the morning, walking 14 hours in
the hot sun and wind in a shirt, a thick cotton
shawl, and carrving his lunch, a chapati made
bv his wife. With a long stick be whacks at the
drv bushes to make it easier for the animals—
about 100 small, dusty sheep and 150 lean,
black goats —to reach the moist roots, © Some-
times | walk 20 miles, to a farmer who lets
me graze the animals while they fertilize the
ground,” Dungar savs.

The dinmeter of & wool fiber 1s measured in
microns (& micron is forty millionths of an
inch) and ranges from 10 to 70 microns. But
the finest “wools” don’t come from sheep
at all bur from agile animals that climb
the highest mountains —the goat< of kashmir,
Tibet, and the Pamir Mountains, and the shy
vicufia of the Andes.

Perhaps the finest of all s shaktoosh, made
from the fleecy underwool from the neck of
the wild ibex goat in the Aksai Chin, a milita.
rizedd zone on the Chinese side of the Himala-
vas, Fibers are collected by peasants from
bushis and smugpled across closed borders
mio New Delhi, There the airy fibers are sold
Lo denlers in third-<lass hotel rooms. then sent
to weavers iIn Rashmir, The fibers are so fine

SRl

that they must be treated with starch made
from rice 2o they will not break.

Sav: Stanley Marcus, who owns many
shahtoosh scarves, “Next to shahtoosh, cash-
mere feels like burlap.” In a recent Neiman-
Marcus catalog, a largé shahtoosh “ring
shawl,” so fine that it can be pulled through a
weddmg nng. was pnced at 520,000,

The length of sheep’s wool varies dramati-
cally. It can be as long as 16 inches; depending
on the pasturage, breed, and what part of the
body the fiber is from. The first-year wool, or
lamb’s wool, is alwavs the finest growth on a
sheep. In Deuteronomy | 18:3-4) the fir<t fleece
wiis given as a tribate to the priest. * The first
fruit also of thy corn, of thy wine, and of thine
oil; and the first of the fleece of thy sheep, shalt
thou gmve him.™

Growing fibers are lubricated by wool wax,
or wool grease, whose byv-product, lanolin, s
used m cosmetics and pharmaceoticals. Until
1974 the grease from the effluence of local woal
prociessing plants fucled the fire for asteam eén-
gine for the locnl water authority in Yorkshire.

A bale of raw wool, or grease wool, straieht
from the sheep, cian contain as little as 50 per-
cent wool, the redt being wool grease, burs,
seeds, and other vegetable matter, body salts,
and dirt.

INCE CLASSICAL TIMES herders have
jacketed their sheep to keep them as
clean as possible. Pliny tells us that the
best jackels for sheep were Arabian

sheep wool, COn g station near Canberra | was
amused to see sheep in people'’s clothing. But
it i= serious business for John Hyles, Many of
his 10,000 merinos wear green plastic coats
made on the premises (preceding pages). It
pays off, Hvles figures that the jacketed sheep
vield 3.5 percent more wool and bring 30.cents
more per kilo,

Shearing, estimated at 22 percent of total
cost, is the single greatest expense in wool pro-
duction, and because there is a concern that
shearers are a declining breed, new shearing
methods are being med. Kobot shenrnng 15
being tested at the University of Western Aus-
tralia in Perth. Sheep, lyving on their backsin a
cradle, are trimmed by & state-of-the-art robot
that can judge the shape and wrinkles of the
animal and even respond o unpredictable
bumps and breathing. Once captured and
trussed bellyv-up, the sheep appears to relax
and, n fact, seems hyvpnotized while the robot

Nanonal Geographiue, May 19585



passes over most of its body to peel off the
fleoco in one piece

Experimenls with chemical shearing that
began at the U. 5. Department of Agriculture
in Belteville, Marvland, have developed into a
biological wool-harvesting study in Svidney,
Australin. In a process that would turn shear-
ers back into pluckers, researchers are devel-
oping a biotechnical process to weaken the
fleece and allow the wool to be pulled away
with the ease of Velcroo A compound from
glands of male mice, called epidermal growth
factor(EL:F), 1s being tested; it has proved safe
forsheep and wool, EGF induces & temporary
stoppage of the cellular activities of the wool
follicle and, therefore, weakens each fiber.
Successful trials have been conducted with
spveril brecds.

Australia’s Commonwealth Scientific and
Industrinl Research Organization is also try-
ing, through genetic engineering, to produce
!L,iu‘.f.'p with the kl1'|i]i:[:q' Lo grow Deeller Wil
They want to develop genes that will enable
sheep to produce sulfur-amine acid, a key

nutrient in wonl growth, and not have to rely
on pasturage for it.

Although 3.8 billion pounds of cltan wool
were processed in 1985-19586, wool represents
only 5 percent of all textile fibers used in the
waorld. Austriha is far and away the biggest
producer, followed by the U.S.5.R., New
Zealand, China, and Argentina.

The Soviet Union, because of itz long cold
winters, its consérvative attitude toward syn-
thetics, and the considerable amount of wool it
uses n military umiorms, 15 the bhiggest con-
sumer, using as much wool as the United
states and Japan combined.

Australia’s 160 million sheep produoce a
quarter of the world's supply of wool and 70
porcent of wool used in clothing., While the
country’'s B0, 000 sheep stations have focks
averamng Just 3,000 to 5,000 sheep, some st
pons in Australia are huge—bigger than
Rhode Island or even Puerto Rico

I went aerial mustering with Murray
MeChie, who manages one of the largest, 4
2 _l-million-acre station on the Nullarbor

PAaMPERBD WITH LOVE, Kelly Randill smuggles into a sheepilin at a baby-care center in
Wellington, New Zealand. Infonts are thought to benefit from contoot with sheepshins,
which many New Zealanders put in eribs; strallers, and car deats

Wool—FRabirie of History






Plain in southwestern Australia. Even 60,000
sheep can get lost in such space. We swept over
the dry and dusty area in his Cessna 175 to look
for the flock for lamb marking and shearing.
When he spotted some sheep, McQuie used his
radio to guide the roustabouts on motorcyeles
below. “Are vou blokes in the areas" he
shouted as he swooped down to herd a few
stray sheep toward some others,

OMPARED WITH Australian wool pro-
duction, North American efforts
have nlways been small-scale. Even
50, the limited woal industry in the

Colonies so alarmed the British that in 1699 all

wool trade except with England was punish-

able by stiff fines.

This and other economic restrictions helpéd
ignite the American Revolution. Spinning and
weaving became a symbol of patriotism, with
classes held on the Common in Boston and
near City Hall in New York. George Washing-
ton did his part by raising sheep at Mount
Vernon, where nearly 400 yards of wool cloth
was produced each vear. Imimigrant weavers
and other wool-trade cralftsmen were guickly
given citizenship, and the industry began
to build

Those who pioneered the West took sheep
with them. The Navajo, who got their first
sheep from Spanish colomists, learned (o
weave and adopted the collapsible, vertical
loom fram the Puehlo. Pueblo men wove in
cotton, but the Navajo women adapted this
craft to wool.

“"Many of the things we are famous for we
stole —rugs, stlversmithing, sand painting—
and we always improved on them, " savs R, C.
Gorman, a Navajo artist living in Taos, New
Mexico. The Navajo soon abandoned the con-
servative Pueblo designs and applied Spantsh
tapestry-wenving technigques to blankets for
themselves and for trade. When they unrav-
eled the bayetos (red coarsely woven Spanish
shawls) and incorporated the wool, their de-
signs became maore sophisticated.

Since the Navajo accepted sheep in repara-
tion for their internment in the 1860s near Fort
Sumner, New Mexico, wool and sheep have
heen at the economic and cultural center of

Navajo life, Navajo rugs are virtually money
in the bank and will always bring cash at Joe
Tanner's trading post in Gallup,

Mrs: Barbara Jesn Ornelas and ber sister,
Rose Ann Lee, worked on a bandsome rug for
two ardd a half vears., But when Mrs. Ornelas
needed money o pay her husband’s college
tuition, she took time out to make a small rug
that she quickly sold for $800. The sisters
remember bheing forced, as seven- or elght-
vear-olds, to weave on facing looms. “We
woild cry and weave at the same time, ™ snys
Ornelas. Now she loves to weave, “Weaving
i5 good for my mental health—1 sort things
put. And it's a tie to our past." Her mother
always says on her hirthday, “Don’t give me
flowers. Give me wool.”

At a trading post in Gallup belonging to Joe
Tannet's Dhrother Ellis, I saw a child's dress
made of two rugs sewn together, Itwas a ritunl
dress {or the puberty ceremony, though few
girls wear itany more, Deloria Ashley told me,
because it is so itchy, Deloria invited me to her
sister's puberty rite, a four-day aftair culmi-
nating with the baking of a Navajo cake ina

six-foot-wide shallow hole in the ground and

an all-mght session of singing with the medi-
cine man in the hogan. The hogan, with its
hexagonal shape and door fucingeast, bedding
rolled up at the back, and stove in the center,
remitnded me of the Kazakh vurts in China

At sunrise about 15 blankets, topped by Lhe
brown-and-white one [ had brought as a gift,
were neatly stacked on the ground outside the
hogan, and the young girl stretched out, face
down, on them. An aunt pulled her limbs so
she would grow tall and slapped her mouth
[our times so0 she wouldn't talk too much.
Blankets used in this ceremony are considered
blessed, and the women in the fanmly put their
handbags close by, hoping the blessing would
spill over into them.

To me the ritual seemed & symbolic recogni-
tion of the remarkable properties of wool
Throughout the world wool has been the fiber
of civilization, a lucky resource to myriad cul-
tures, underpinning entire national econo-
mies. And for some people, like the Navaijo
women, 1t has been a special blessing in the
fabric of their history. oo

THE CAT'S ALIVE, but the rest of Noeline Black's mitting friends are stuffed. Created
by Black and other members of the Fabric Art Company in Wellington, New Zealoand,
they reflect the humor and fronies of domestic life. Taking varm from her own leg, the
waormean af far right & unraveling herself to moke the baby she has always wanted,

Wool— Fabric of History



15 HOME awday from
home, a felt kepeneh
shelters a semi-nomaidic shep-
herd while he pastures his flock
in the hills of western Turkey.
Serving as coaf, tent, and blan-
ket, the woterproof kepenelk,
worn throughout much of Asia, is
so stiff and sturdy that it literally
stands on its own. Shaped from a
single piece of feit, it bears little
decoration other than the mak-
er's name on the outside and the
owner's name inside.

The rise and fall of empires
i5 infertwined with wool, in par-
ticular felr. Wool clothing al-
lowed nomidic tribes to expand
inito extremes of terrain and
climate. Wool was so pervasive
in the lives of Asian nomads that
the Chinese called their territory
in the fourth century B.C. "the
land of felr.”

When cultures clashed, wool
rode into battle. Borrowing from
the nomads, Chinese warriors
carried felt shields and wore felt
boots. “Felt in the shape of a
tower,"” according to the Greeh
historien Strabo, formed the
headgear of the Persian army.
Roman armies troveled with
flocks and ser up looms to clothe
the soldiers. In Turkey tribesmen
elevated newly elected chieftains
on a felt rug. And when empires
fell, felt became tribute. In the
eighth century A D. a king of Cey-
lon presented the Chinese impe-
rinl court with several pieces of

white felt as an offering.
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FARRIC OF RITUAL and the routine, wool has
been used in Peru for at [east 3,000 years.
Textiles were a prized commodity to the
ancient Peruvians, Social distinctions were
signaled by cloth, and the Inca maintained
textile storchouses in urban centers. Weay-
ing motifs reflected daily concerns and had
religious significance. But the passage of
centuries has obscured the meaning of some
symbols, and roday many weavers offer no
other reason for o design than to say, “We
have always done it s0."

From above, clochwise: A mummty
bundle dating from around 500 B.C. and
preserved by desert sands of the Paracas
Peninsula may have been a woman weaver
dressed for burial with her backstrap loom.
A woman on the islond of Amantani in
Lake Titicaca slings her load in woolen
kenapsacks. Part man, mythical beast, and
bear, a ukulku mask of sheep and alpaca
wool iz worn by young men at o coming-of-
O CETETTIONY.

A Chayas Indian couple from the nmoun-
tains southeast of Cuzeo wear traditional
wonl garments during market day in
Mocusani, a trode center for alpaca wool.







WooL nLENDS seamlessly into the world of @ Peruvian woman whose child slumbers to
the rhvthm of her spinning. “Children here seem to learmn woolworking skills by osmosis,



zays the photographer. This spindle is sometimes turned counterclockwise 1o make yarn
Jorcloth edges in the belief that the reverse spin wards off evil spirits.







DisTincTive and distinguished, an
elaborate felted sziir (left) is worn over the
shoulders like o simple shephord's kepenel
by a member of o Hungorion competition
horse-and-coach team. Homespun djellabas
keep two schoolboys in a Moroccan village
(right) cool in summer, warm in winter.

Father and son on the grasslands of
Qinghai Province in China wear fleece-
trimmed coats. These geasonally nomadic
Mongolian people live in felt yurts while
teniling sheep, poats, and camels in summer;
they move to mud houses in winter,

A wirtual security blonket swaddles an
infunt (below right) on the Umatilla
Indian Reservation in eastern Oregon.
Manufactured by Pendleton Woolen Mills
of Oregon, these trade blonkets have been
cherished by generations of American Indi-
ans. Among many tribes Pendleton blankets
represent a currency of their own and
are pawned in pinched times. Given as gifts
at birth, they are kept for life and form a
burial shroud at death. Wool, the common
thread binding cultures, binds both ends of
mian's life as well 0

Living in Wool 591



Slender snake boats prepare to race
during a Hindu festival, Egually
competitive in doily life, the people
of Kerala, one of Indin’s smallest

states, lvad the nation tn educaltion,

health, and—some say—ambition,
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HE PAPERBOY was just leaving ns |
stopped by a villege tea stand one
maorning in this small, tropical state
on the southwestern const of India
A cow lay on the ground in front of
the stand, flicking its tadl in the humid air. On
the porch a scrawny kitten mewed,

Inside, o group of men were going over the
latest news. Nothing happens in the morning
in Kerala until everyvone, from rnce worker to
university professor, tnkes & guick look at a
newspaper. There are more than 40 published
in the state, reflecting the fact that the people
of Kerala are by far India’s most literate. They
also tend to be oulgoing,
ambitious, and extraordi-
narily skeptical

“1It says here that iwo
parties have claimed wic-
tory in the district
tion," one lellow grumbled
in Malavalam, Kerala's
rapid-fire language. " How
15 that possible?”

“It's the same old story,”
said another. “As soon as
one party reahzes that it has
lost, it stages a big victory
celebration. Happens all
the time."”

| had to laugh. The sar-
casm was so typical of Kera-
l2 humor. The politicians
may play their games, he
was saying, but they wan't
foal the people. How could
they, 1 thought, When it comes to flamboyant
politics, Kerala hok seen it all

In 1957, shortly after the state was estab
lished, Kerala surprised the world by electing
g Communist admimistration, the first in In-
dia. Leftists praised the vote as an example of
communism’s new direction down “the par-
liamentary road to socialism.” HBul national
leaders in Mew Delhi reacted to the vote Hike g
left jab to the chin, labeling Kerala a “prob-
lemn " sinte.

That label has stuck through 14 state min-
stries—some Communist, some nop-
Communist, Few have lasted through their
full fivesyvear terms. And six times the central
government has stepped in o take control
after political conditions became chaotic

Last vear Kerala batfled political experts
again by electing Another Communist-led

elec-
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government. The victory —engineered by par-
iy leader E.M.S. Namboodiripad (below])—
meant thai, for the first time since indepen-
tdence, none of India’s four southern states
would be run by the dominant national party

In a country as vast and diverse as India,
where 750 million citizens speak 16 official
languages and more than 800 dialects, such
maverick behavior ean prompt nervous ques-
tions. Were the bonds holding the nabon
together beginning to loosens Had India's
voung prime mimster, Rajiv {zandhi, lost his
touch? And hOnally, what 15 1t that makes
the people of herala so unpredictable?

To look for s=ome an.
swiers, 1 returmed to Kernln
last April for my third visit
mn four vears. | knew from
Lhe start that it was & place
like noother in India. Coco-
nut palms Lhrow cool shad-
ows over quiel backwaler
canals. Fishermen in wide,
conical hats glide by in jet
black canoes. A peasant up
to his knees in 2 flooded rice
field hitches a water buffalo
to his plow, It locks, forall
the world, hke India’s cor-
ner of paradise

Its villages are visibly
cleaner and ifs cities less
slum-ridden than in almost
any other part of that na-
tion, Health stundards are
high. Compared with the
national average, Kerala's birthrate is a third
lower, infant mortality two-thirds less, life
expectancy 14 vears longer. Virtually every
child attends at least a few venrs of grade
school, which 15 free through the tenth vear
All this 15 the legacy of enlightened Hindu
rulers who during the 19th century encour-
aged European missionaries to spread learn-
ing among their subjects

A stroll beneath the palm trees, however,
reveals that paradise has gotten crowded.
Roads overflow with humanity. Overloaded
buses; listing like boats ready to capsize,
swerve around groups of schoolgirls. Trucks
honk at bicvelists, Motorized rickshas grage
old men pulling oxcarts., Young herders swal
at cattle to kesp them out of traffic.

With more than 29 million people, Kerala is
ane of the most crowded rural spots on earth.

National Geographic, May 1985
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kerala

Demand for pepper and
ather spices stimudiated
trode benween southwes?
India and distont lands more
than 2,000 years uge, Becouse
of these early contacts Keralo
became the first destingtion
tn fmadia for Christiomns, faws,
and Musalims, whose descen-
dants have udded o cogmo-
politan flaver to the state's

KARNATAKA

Frautng refinc) 1881 oonses.
Kasaragod has since ssparsted
trom Cannarare District, 2nd

e P T

Stretching 580 kilometers (360 miles) along the
Mualabar {Conast, it squeezes a population larger
than California’s intc a tenth of the space
Most of the people ive along the coast, laced
by 41 rivers and more than a thousand canals

HI5 MORNING I'm standing beside one

of those canals in the town of Kot-

Layam, wilting for a ferrv to Alleppey

The route will carry me through & pre-
dominantly Communist district. | hope to
learn something about politics from my fellow
PiASSENgETs,

fndia’s Unpredictable Kerala

It's going to be another scorcher. At 7:30 the
thermometer reads 33°C (92°F ). Adrought has
tormented the region for months. For the sec-
ond yvearin a row the September monsoon
rains have failed, and drinking water has all
but vanished. Village women leave jugs along
the rosad each mornming in hope that a govern-
ment water truck will come by to fill them.

When the ferry arrives, about 40 people get
on. Two voung girls in pigtails and matching
pink dresses piop down on & hard, wooden
bench beside their brother, who asks their
mather for money to buy A comic book from

97
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The family 15 Christian

dressed in their finest for Maundy Thursday

a dockside vendor

hotlavam s the center of the state's Uhrastian
in India

community, the |arees
| am reminded that Kerala iz
three-lilths Hindu, one-filth Muslim

Miost of the ln

L [T ||||'_'-. i
faiths
ane-fmnh Chrstan sl are "NV
an Christians. " so called because they follow
litureies and traditions derived from Easter
(hrthodox missinnaries. Tradition save the
Apastle Thomas converted Hing
A D, 52, Historians agree that Christians have
lived here since the fourth centur
Muslims claim a mosgue was founded dus

mg the fifetime of Mubammad. Jews have
lived here since the first century A.D. Kecently
the colony has almost disappedared as young

e heEre 11

miembers have emiersibed Lo Israe]

Wiow  hi
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lucks; their down blankets the water like pet-
als of flowers
cover, Ismaking a racked

| hear a gentle voice singing. It belongs to a

[ he hoat's engine, which has no
But through the din
grizeled-faced old man sitting néar the back of
Lhe boat, who rocks back and forth as he sings

I'he canal serves many functions. Init, one
[ g another brushes
his- linger;

115 teeth with
her long

Lilack hair atter havainge washed it 5 el Iifts a

oWy IRtin

WOoIman LNrows |i.i .Y

ugE of water onto her showldern
Uhe landscape now opens onto an endless

which are

EXEanse of fielils, =1 J'J_L-'H.'II_I

from the canal by dikes. At one stop some rice

. i |

threshers come aboprad, | talk with an old

woman named Pennamma., "1 can't remiem-

ber how long I've worked in the figlds. ™ she

says, covering an embarrassed smile with her
hands. “All my

=he wears i faded green blouse and a rough
muslin cloth wrapped around her waist and
wer shoulder. agricultural

wWorkirs scheduled clnss

ife, I gruess

OV ET Like many
- she belongs to the ™
5 —lormerly called the untouchabiles

psks

“Hiaven 'l | sern vl before?” -|'_:'
skkin, ke that of mans
shade “Mavhie not.” she savs

quickly. “White-skinned

entith Indians, |
| mahiceany
peaple look very
much the same to me

Minutes later eight men step aboard carry
and aluminum lunch con-
10 collect

This lig

ng:curved knives
{RINETS
nectar from the tops of coconut frees
uid, after fermenting, forms the
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Cne af the men talks enthusiastically about
the achievements of the Communist Party
‘Before they organized us, our DAY Was Very
loW, NOW wWe have astrongunion. We make 40
tof0rupees B3, 501054.25 U, 5, |aday and are
WOrKing to get a retirement pension, He adil-
ed proudiv, "'We have a strong belief that the
betterment of the working class iz due to the
Communists”’

We leave the cana

start across Vembanad

MEMBERS OF THE HIGHEST Hindu caste 1o

Serala, thi

r I B B |
yamboodiris, the Clapmanna
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foint family home (thp), called an illam

wias once the hub of a grand estone. Kergla's

=l WEE Lo | LI b Eadhls
TEEITIRLY SEINEIE OMNLLLY NEOr ¢ DLzt

caste system, now officially dismantied, was
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wherever | go.” He shrues a httle smile ar
ings all the wav to Allepp

HERE WAS EEHRALA HEADING
Wiere the Uommunists on the risee

In Trhvandrum, the state capital,

| souight ol political expert: "1

uld not describe the plection as a Marxist
Victory aapcl . Aravindakshan, a corne-
pondent lor the Weeg, “ The leitiste waon
822 Lhan obe percent of the vote. More imp
tant was the desire ol the people Lo separal
potitics from réligion.”

“'ll.' previous adminisiration, he EXTi II.|I'I|.
had FONE To0 IAr in granting speciad iavors o
Christians and Mushmes —guch as tax exemp
tHons and eovernment jobs. Hindus felt ns
ndd the Communists -.:-|=..-.!i eil on
thetr resenbment

| he public was nlso voling ameinst corrg
tion, saiud V. Krishna Moaorthy ol the Hirisdy
‘Almosl every mintster 1o the government
had Deen accused of misconduct. Everyone
knew it Violers are well informea

Az for the cdeteatl ol Gancihi's | fnereLs
(Inctis arty, M. I). Nalapat, former edito
of _lf..-,'u'. ...'.'-I.._|.l.":_ i It was o blow. bul
il wa -.|'| A refection -.-I' hiz leadership. There
1= still @ 1! al of goodwill for tmm. The
eSS W as I-'"I Etake us i iT Eranied
Lake, and approach Alleppey. Most of the };zT.::1 palitics are complicated. The stats

ssengers are napping. 1 hear the gentle sing- was created in 1956 —from the Malabar dis

ng agan behind me. Bul this time it seeme irict of Madras state and the prncipalities of
nuch closer. | wurn around to see the old man Cothin and ravancore—1io unite [reople
shuffling down the aisle toward me 3| H King Malavalam. Bul |.|'_-|'||||:|. ~ il led

Fefu e yorde darpom.,. he chants in Malavilhis—remain deeply divided
Malavalam, "Uhrist s the God in my life. He *Laste and relizious commaumity are seill Chi
wWorks tor a Pentecostal chu e =8y iominating factors Nalapal sal “Ihere

J wWals OnRcE & ¢t PLITAUAST T | "|||'||I L0 L el |-'|"||' 2 EipN '||||:-|I .|| .".'|-||" 10 Wihio
eArs i Al for lehting the police, 1was tho Knows what else devoled exclusively Lo com
oughly beaten up. I couldn teven B my Dody munal erouns.”

[ien somie missionaries came to see me, and | Mo party commands a majority: the three

il to myself, if T get better, I will join them largest — Congress ([ and two Communist fas
And I regained my strength tions —compete for alliances with 14 smalie
“Iwns going to be killed, bat I was saved to mes. T has, I was told, “the Communists hi
serve God, " he says. " That 15 why | sing now ompromised and compromised unti] there 1

|'.-'|“|I L 'I I|-I|-I.II |.'II|- |.|I-.II. i |-||.I II- Ml '_
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nothing left to the label. They have become
just another political party

| repeated this to E. M. 5. Namboodiripard
Leneral Secretary of the Communist Farty of
India (Marxist), In his late 70s, he 15 a small
mean with wispy white haor gnd a stammer. Ho
answered: "Some maintain thal communisn
meins no compromise. Bul life iscompromais

And communism 18 lfe. 1he question 15 no
whether (o compromise, bul Lo Com promise of
whatl, and with whal objective.

In any ciace the party and Mr, Namboodir

pad have a clatm oh many poor Malavalis, As

Kerala's first chief minister. he introduced

land and education reforms. Later acdmi
Istrations oflowed his iearl, pASSINE MOre re

forms. so that today hundreds of thousand

DBECIDED Lo take my political gquestions L
COMMOnIciE i BN iy Lravelvd] 1 'I.l 1 Ii

lsre of Panathuremin the south. It striefeh

e [ivie kitlometers lone 8 narrow., sandy

det on the Arabian Sea. Waves pound th

itle a guiet lagoon stagp

nates on the olther. Chickens anid goats st

e O O0Ee SHTE, W

chady paths, children puzh one another o
rae swings: the dirt i fFont of every dong
hows the mark of a broom
[ crossed over the lagoon m a small boat
poied by a ferrymon and wits met by a group of
[ishermen. Thev usunlly saal out each morn-
i.l'-_. I'lI '”Il'-ll: w5 R I' LS |' ||| |'||'-|| I"I:I i

] 15 84 || _r'|||||!-_' TRLEREN RERE ' d1ETET |||-||_L-'-'-_||||-|
in the last election. " Evervbody toled md
vole forthe ‘palm, " soldid,"” hezaid, referring
bra Congress (1), whose symbol 15 the open
Rand. Also, they paid me two rupet

'he other men lauehed at his candos
they admitted that the corruption 1ssue had
purt the pain

At a zhadv spot between somi iouses |
oined g proup of women muoaking coir rop
fibbers by pounding coconuot husk Villog

vromen often seqm shv, bul their modesty can

nde strong opimons

[his seems o beautiful spot,” 1 ventured
‘Are yvou happy to live by the sead " Hap-
wi souawked an elderly woman HITCRE
horribli |lI iee. [ he mosqguiltoes are so. big they
CRITY vyou away, And the sen 15 s0 close, | am
wlwavs atraid, When theée monsoon comes, the

waves will rush right ito the viligge

i

I he other women lavghed but Decame se
) -

s when tadk tumed (o thelr nee



former government made a lot of promises,”
said Komala Devi, 8 voung woman with
intense dark eves. " They told us thev would
butld a brndge across the lagoon, but they
When peéople get sick, we have to take
and hospital. A baby was barn
on this sicde o few weeks apo because there
wisn 't a boat to take the mother across
That's whyv a lot of us voted for the Com-

'.I“'f:l L & |?Ii1i|:5.

munist candidate.” she szaid. “We are not
Marxists. We just wanted something differ-
ent. We were hoping for a change of luck."
CHANGEOF LUCK. That'sexactly what
happened for a group of laborers in
northern Kerala m 1984, Their fu
tures changed one morning when
one of them struck a buried pot with his shov
el Clut spilled 1,200 gold coins, all shining as
brightly as the day they were minted

To the workers the coins represented an
unimaginaghle fortune. To archaecologists who
inter examined some of them, they were an
equally precious window on Rerala s anciénl
past. | was curious about that past and so
looked into it

“1 heard that a few of the coing may be here

1 Trivandrum,” a government official told
me, Gfdding that it was illegal to buv or sell such
national treasures. " You might ask at a shop
on Mahatma Geandin Road.”

It was early evening when my friend Babu
varighese and I set off to find the coins, Trivan
drum 15 A city of wide, treelined b rards
and arnate, red-brick buildings trimmed in
smoke
and diesel exhaust. Traffic poursd through
narrow sirects, sounding ke a recorcding of
jungle noises plaved back ward

The shop was dark, but a clerk led us into a
back room and to a telephone. Babu called the
shaop owner, Speaking loudly in Malavalam
ne asspmed hix most authoritative voice
When he hung up, he smiled.

“It's all arranged.” he saud. “The owner
will bring the coins to your hotel room later this
EVERIng:

“Wonderful,™ | said, “How dif you man
age that!

“srtmple. | told him thiat vou were 4 famous
American coin expert, gnd that money was no

white. The air was pungent with woot

problem

Bonowing nolhing about coins, 1 had a hol-
low feeling in my stomach when | mei the shop
owner that evening. But the feeling vanished

fndia s Unoredoctaoble Kerala
F
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AN OPULENT NEW MOSQUE near Cheilon
(top) reflects the influence of the Persian
Cradf, where many Muslims from Keralo
heanve found work in recent vears. I'n Cochin
a carefaker at the I8th-ceniury syrororue
holds copper plates from around the elighth
cenfury thit offer protection to the Jewish
comrmuntty oy the focal Hindu ruler

1






agricuirural, the state grows anly about fualf

fe rice if neads. Most fomilies supplement

| A eaipiH . L & B Tl iR
el el wildl [OSR noruriSiong 1o roc.

india’s Unpradictabie Keraio

when he placed a small commin my hand. It was
A Koman gold piece, inscribed on one side with
the name “Caesar Trajan Hadrnanus™ and an
image of the emperor Hadrian

Even ] could see that | was holding 4 shining

lirik to antigquily

'he ¢coins had been used 1,800 vears ago—
probably by Grreek merchants on behalf of the
Romans—1to buy the pepper that flourished on
T:'II' TS, ‘TI._'jl'l-l'i-I.F-'f ‘-:l:-j'llf"-_- O tie mountiins
called the Western Ghats, They conducted
their business at the port of Muziris, described
bw a Tamil poet a= “where the beautiful larg
ships of the Yavanas [Greeks], bringing gold,
come splashing. . .

Trade between Indis and the West was al-
ready many centuries old. Goods from south
India had reached the Middle East as early as
the third millennium B.C. But the discovery of
Lthe monsoon winds by Greek satlors about
A.D. 45 made it possible for ships serving
Roame to sail {rom the Horn of Afnica to Kerala
In only 40 daws. This shilted the focus of the
spice trade Irom north Indmn ports to Muzirs

which Pliny called the " Hirst commercial cen-

ter of India”

=timulated by the Roman demand for exoti
poods, Indian and Malayan merchants also
pushed esst during this period, collecting silk
cloth and cnnamon from Chima and pearls,
preclous stones, and tortoise shells from Indo
nesin. T hese they brought to Muzins and other
sauth Indian ports to be loaded onto Greek and
Arab ships. Positioned midway along the spice

route between Rome and China, Kerala
thrived as an international meeting place

More than a thousand vears later the lure of
SPICES Anc
of merchant adventurers to south India: the
Portuguese, Dutch, French, and Englizsh. And
like their earlier counterparts, they left behind
in Kerala their foreign religions and ideas

“¥You are mmterested i this coins™ the =hop
owner imguired at last, “The price is only
15,000 rupees [$1,250]."

*1t's beautifal,” 1 samt as | led him to the
door. “"Butif vou don't mind, 1" have to think
ybout it

luxury goods attracted o new crowd

And think about it 1 have, for the coins help
o explain how herala grew (o be so different
from the rest of India. “'We have always been
ariented  Lownrd EX PpOrs Yosar] economis
I'' N. Krishnan. He added that Cochin, after
Bombay, 18 India’s busiest west coast port

“"Today our products are tubber, coffee,

5010
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food.” He might have added talent and ente;
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yrab nations of the Persian Gulf

working i
and elsewhere have pumped ten billion rupees
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no shortage of qualifted workers
Lhousands of

degree holders every vear,  said former Chiel
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covteredry boats
houl coconuts, pepper, rice, and
heawy corgoes from villoges to witer

witreholses tnm Alleppey (left)

[ revers i

¢ onrrert I-I:' il ll'|_|'- 4]

Litpoons, tne canal systam réaches |3

Nilometers (8 miles) inland from the

oast, Signs in Cochin {above) adves
the Fpices Ehar made Keralo

seirch for husbands they haven'tseenin avesr  workers have begun to look ta the day when
orf more. Fathers of unmarned girls cast g Lhe money will stop. 1':[' |_;:|':[|;_ IVEDN IS Nl re-
praising eyves on the quality of luggage carried newing my contract,” said K. P. Soman, a 27-
by prospective sons-in-law, vear-old oflice worker who had spent the past
When the petro-rupees from the gulfstarted  five vears in Saudi Arabia. “Most of the new
pourning n, Malavahis spent them on big  people are coming from Bangladesh and the
houses, cars, videotape recarders. The chang Philippines. Thev will work for less.™

was (lramatic in ..'I:I.--|i51'| Hllage= of the north. The anly one of seven brothers and sisters

where the grip of poverty was still tight with a job., Soman had been sending back

More recently, as oil producers struggle money to his wife and his parents: * Now that

with a poor market and political unrest, these:  will bave to stoy

|I'I|I:|-:i-|. I' ll 'llrlrl-l-lll.I I-Illlll.III |I-I.I Il|.|:|IuI




MLL. IT's HARD TO EEEF a Malavali
down |

former resiclent

saied npe
“We are the kind of
1:_l|_|l|_l||' who are willing to relocate,
well-educated

“We are go-gotters,”

ey lgneuases—a

AT

mobile group
*We're born hustlers,™ kerala
“We've taken the best of different cul-
Tamil, Karnataks, Arab, British, Por-
tupuese-—and uwsed them to our advantage
We're pushers.”

[ sow a lotof that push all around me in Ke
ala. T saw it 1 the cocky way Malayvah men
leave their shirts unbuttoned halfway down
their chests, and in the jaunty twist they give to
their skirtlike dhotis. | found it in Malsyvah
in their brightly colored skirts and m
the (lowers they tuck into long, braided hasr

At the spring Pooram festival in Trichur, |
discovered just how competitive Malayalis
From 6a.m. one diy till noon the next
they stage one of India’s maost lavish celebra-
tions. It tankes place at the temple dedicaled Lo
Lord Vadakkunniat
Hindu god Siva takes as protector of the
world. The festivities begin leisurely but build
through the day
wilh !:FTI:II_I_"'_I-_'-]Ilr'l';l-.-.',[Il!. MUsical evenis

AFTEerR H
ETEL T

HPES

wWOInGn

can bi

vam. one of Lthe toles the

as smaller temples compete

Mhen comes the rivaley between the two

major temples, Festival director Balakrishna

.".IJ

A STRONG ARM AND LONG HOURS turn rofian
coconir husks imto coir fibers (left), which
are twisted nio ropes and other products
for sale. Every resource of this tropacod fand
15 exploited, every patch of ground culn
watied. On a narmow strip between paddy
amd canal, a farmer dries rice beside a hay

._-|:|||'|;' Lsed for Caftie feddl

Menon explained: * Both will try to display the
larpest elephants, the best musicians, the most
heautiful parasols, the most asionishing hire
works. It costs éach temple a fortune —at leas
200, 00K r|||_||'|_'-iﬂ]l‘:lﬁi"ll'iL"

[he rivalry is 50 intense; the details sosecre-
tive, I was told, that a husband and wite from
different temples might not sleep together fora
month before the festival

| wae nearly cruthed w
crowd through a gute into the main temple, 1
was pushed up against dozens of hammering
drummers. Cymbalists and clainon trampet-
ers arlded to the din. At dusk the two temples’
I"IL"|I|'.I.'I.FET' ;.-;_'|_IJ.-|:'|'-I'| aff agninst each other in a
ceremony called the divine durbar. Moare than
200,000 people jammed the temple grounds

wen I followed i

The scene unfolded like an epic battle, with
two facing rows of 15 elephants each. To the
roaring approval of the crowd, riders on ong
row of elephanis lifted shocking pink parasols,
sewn from the finest silks, with gold tasse
ardung their rims. Not to be outdone,

from the other temple raised baby blue para-

e

.%-;.1'r-
sols, and the crowd roared again. For an houn
each side unveiled |_|:|r.'i:-.l||'-. ol TI.'.'I..'.iII:..' COIm
plexity and beauty

[ wondered who was winning the compets
different
answers, Yet the longer | watched, the more |
grew to understand that it didn't matter. For
the peaple taking part, as well as those looking
an, the true joy was in the competition

nerformed in the presence of the gods.

tion. Different spectators offered

O

HE PAST, of course, helps explain the
present; and 1 was interested in Rera-
la's ancienl caste system—India s

most complex. Some castes were so {ar
apart in status that a person of a high caste
could be polluted merely by seeing someons of
a low caste

traditionally warriors, like the samurai of Ja

he caste called the Nairs were
pan. Nair men recall their former position by
practicing kalaripayatin, Kerala'smartialart

| walched students practice in Trivandrum

Notional Creagraphic, May 1958



Their bodice ghstening with fragrant
'.I‘:l' itri I.||||-‘.'.
kKicking stratght up as they went. The first two

SE S TTH

otl, they strode n DAIrsS Across
| 1

["hey

keeping low,

fighters were nrmed with short sticks
cautiously circled each other,
then suddenly clashed in a flurry of
blows, The next pair sparred wit
long bamboo st with curved
metal daggers and small round shields

“lsn't this dangeroass 1 nsked their teach
er, Govindankutty MNadr

CIRCKEINE

1 nve=Iont

poles, and the

“Danger 15 always part of i1t, the master

Ul vl mst
Mentally

il pl'.'- sically vou must De vers [Hire It is ritu

replied, © RSk 15 always there
remove fear by constant practice
alistic, As In a temple. Otherwise Lhe weapon
vou. You must have

My chead conlidence
Dioubt is dangerous '

INAlr women also noted for then
strength and confidence: Families wiere matn
Lineal. A set of sisters, their children, and thear
daughters’ children often lived together in a
single household called 4 larowad. A man's
wenlth passed to his sisters” children

Wwomen formed many lidigons in 4 svsiem
that probably evolved from the caste’s mili
tary lunction—the men were often away fight

WETE

ng. When & man paic 4 woman & visit, it i3
sakl, he lelt his weapons outside her door to

warnoll other callers. Such priciioes vani shedd

India’s Unpredictable Kerala

long ago, but the independent streak Hves on
not only in Nair women but also in other Ma
who frequently hold profes
stonal positions unheard of clsewhere in Indin

“1 remember my mother-in-law,” said Ka
mala Das, a Nair poet who was herself raised

lavall wormen

N -a tarawad. “She used o be ke the nsing
sun, you know In the courtvard of her home
there wasa balcony, and she used tosit there in
the afternoon and settle disputes. Evervbody,
nll the poor people from the locality, would
come with their grnievances, and it was a courl

ahe would see that guilty ones were flogged
right in front of her. Whipping! You know, ty
ing them up to a jackiruit tree and whipping!
Women were that way —so strong!’

ke g tradi
viaonal tarawad, with lour reoms surmoundine a

| spoke with Das in a house built
small inner courtvard. she wore a hlue dress,
tortolseshell gigsses, a diamond i ber nose. A
pistal ina holster
political group, she told me
the back of her rattan chair

We talked about her poetry; she was nomi-
nated for a Nobel Prize in 1984, Her poems
offer a glimpse into the heart of a Nair woman
“Onie night I woke to find age stick a crusty
finger down my throat Love 15 youth
time s magnc; am 1 stll entitled toats lure

Hut whal impressed me most about Kamals

to protect her from & clival

WS slUne ACTOsS
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Digs—aside from the pistol —was her sense of
mndependence. “It's very difficult for Nair
women to believe that we need to be liberat-
ed.” Das said. “'We can’t get very emotional
or strident because we hivve never felt we were
slaves. All the major decisions were ours.”

WILL TELL YoU what makes us differ-
ent,” travel agent Babu Varghese said in
exasperation one aftermoon. As my trans-
lator, Babu had listened patiently as |
asked the same questions many times about
the Malavall personnhity. Unhappv with the
answiers he heard, be vented his frustration.

“The difference is that we Malavalis are
proud of who we are. We are not apologetic mn
the least about being Indian, not in the way
vou sometimes see up north. We are the truc
[Ilfti:ir]'-, eEver l'-'l-ill.l!'.'l]-l.'['l'li LA) tll..l[ iil'l.l.-l"l :-|I_||'I:T!|i'-,|-
sion by outsiders.”

Ashe spole, the power failed in his office for
the third time that day, and once again we sit
madarkness. A helper brought inasmall candle
that barely illuminated i1ts own stand. Yet
none of these things daunted Babu as he gave
voice to his south Indian pride.

It was the same pride | discovered at the
Jumbo Circus in Trivandrum. Kerala gave
birth to one of India’s first modern circuses in
1901, when & martial-arts teacher in the vil-
tage of leilicherry opened & tramming school for
PErTOrTErS. Ever since, Tellicherry EH'Iij:lh'
have been running many of the circuses in the
country, and the Jumbo Circus is no excep-
tion. Hesides the four brothers who own the
show, 50 of its 300 emplovees are from Telli-
cherry, including an acrobat trainer named
Sukumnran and his daredevil wife, Radha.

| talked to the couple one morning in their
small tent, Sukumaran was sitting on a cot at
one end while Radha prepared lunch at the
other, grinding coconut and spices for a fish
curry. A lion was growling nearby, and the
wind carried the smell of elephanits

“We knew ench other Wit WETE
voung.  Radha told me. " But he was working

W |']l_': I

THE SAFETY of thetr hushands fills the
prayers of Christiaon fishermen's wives ot
Vizhinjam. Among the poorest groups, they
(e fUsn mmong the mast devout. " People n
Rernla hiave higher expectations than oth
ers in1 ingdia,” sgid one priest. " But they gre
afso satiefied with the simple things—ad
house, some land, a peaceful way of life.”

for ane circus and [ for another. S0 we ar-
ranged a marriage, and | came to join him."

"Radha fills in for other performers when
they are sick,” explaned Sukumaran. “She
can do anvthing in the circus.”

* Just give me ten hours to learn the act.™

tahe even does the jeep jump.”

I'd zeen the show -and remembered the
stunt. A driver launches a jeep at high speed
off one ramp and lands it on another some dis-
| gnce .i-|.'|-'|.'.;-1:|.'

“l=n't that normally a man's job?" | asked

vational Gengraphic, May [958



‘Yes, but the audience appreciates it more voungmenracing motorcvelestowork, of fish
whenIdoit.” Ermen pusiing catamarans into the surk, It

"lell me something, ™ | asked Sukumaran.  wasithe face of India’scrowded corner of para-
‘When vou first joined the circus, did vou dise: ambitious, skeptical, and unpredictable

Lthink it would make vou rich?"” | wondered what lay ahead for Keral L,
He looked at me thoug

and started sthere 1 had seen so0 much life, such variet

mve an answer. But Ki .-1||.| had alreandy made conditions s0 much better than elsewhere in
1p her mind. Make money in 'I.:- ircusy? The  Indin Nature had even given hera green man-
tent wis hlled swith the sound ol her |.:'I'_||!|" L. W "|'|!- =0 miich ot '|'.;' -!_:5 continent was a
| saw that Malavali self-confidence once dusty brown. Could s nilly throw off the

pgain—as clear on Kadha s 1ace as 3l was an conlentiousness, the »l "'r"-|'-=:'|'-'- and make life

thaose of girls walking barefoot to schod il evien belter? Farewell for now |_l_1'..-..j'-r__ D
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SUPERNOVA

DEATH
OFA

STAR

By ROBERT P. KIRSHNER

Photographs by
ROGER H. RESSMEYER

STaRT T

“Mamny small stars congregated
. » like to two clouds.”™

Thus one of Ferdinand Magellan’s

crew, on the first voyage around

the earth, described the southern

Pacific sky on a clear night in 1520.

On such an evening nearly five

centuries later—February 23, 1987

—an explorer of the stellar sea, Ian

Shelton, opened an observatory’s

roof atop a Chilean peak. Below the

panoply of the Milky Way he sought

one of the Portuguese navigator’s

patches of stars, the Large Magellanic

Cloud, seen just to the right of his modest
ten-inch telescope’s lens in this re-creation.

And there he found a new fierce light in the sky
created by the titanic explosion of a nearby star.
This supernova now leads scientists on a spirited
voyvage of discovery into the very nature of the universe.
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Glﬂw of the
Tarantula Nebula
within the Large
Muagellanic Cloud,
the galaxy closest to
our Milky Way, gave
no hint in 1984
(below) of nearby

fireworks to come
three years later,

Visible only from the
southern latitudes,
the blast (right, at
lower right) came
from a hot blue
star cataloged as
Sanduleak -69°202,
with 20 times the
sun’s mass. The
event, a relatively
close 170,000 light-
Years away, was
the first since 1604
that could be seen
by the naked eye.

CAYIEY MALIN, ANGLD-ALIGTRALRAN
CURENVATORY
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N THE EARLY morning hours of February
14 last vear, Oscar Duhalde took a break
from his work at the 40-inch telescope at
Las Campanas Observatory on 4 moun-
taintop in northern Chile. He put on a
kettle to heat water for coffee and went outside
to look at the southiern sky. Duhalde glanced at
the soft, fuzzy glow of the Large Magellanic
Cloud (LLMC), the nearest galaxy to our own,
just 170,000 light-vears away and visible only
from the southern latitudes, It was as pleasant
a sight for him as it was for Ferdinand Magel-
lan, who spied it on his 1520 voyage to circum-
navigate the globe and after whom the galaxy
i named.

Y1 know very well the Magellanic Cloud,”
Oscar would say later. “l saw a new ohject
there but didn't know what kind of object it
wias." The troublesome light faded from his
mind as he reentered the observatory, which is
aperated by the Carnegie Institution of Wash-
ington, . C.

MNearbv, the University of Toronto's resi-
dent observer, Ian Shelton, was pursuing his
hobby—the same as his work—astronomy.
Uzing a little ten-inch refracting telescope, he
had been photographing the LMC for several
nights. Now he finished a new exposure, de-
veloped the plate, and studied it. He noticed
something strange: a bright star near the cen-
ter, one that didn’t belong there. Curious, lan
went outside 1o see if this bright spot on his
plate was a real object. It wazs, He could see it.

lan walked over to the team manning the
40-inch telescope and asked, “What would
vou think of a new star in the LMC?"

something clicked in Duhalde's brain.
“Oh," zaid Oscar, "I saw it at two o'clock.”™

The whole troop marched outside to look at
the supernova —a dyving star, the first seen by
the naked eye in 383 years—a new ornamint
for the southern sky and the key to unlocking
many mysteries of stellar life and death.

Others observed the star. While Tuesday
was dawning in Chile, it was night in New
Zealand. Amateur astronomer Albert Jones
was in his backvard, diligently monitoring the
skies with a telescope. He was working on the
Large Magellanic Cloud wheén he saw a star he
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had not seen the night before—the supernova.

The night before in the Warrumbungle
mountains of New South Wales, Australia,
Robert McNaught had photograpbhed the
LMC and developed the film, but hadn't
inspected his data. When he did ¢xamine his
pictures from February 23, he found that the
supernovia had already brightened to the
threshold of human vision 16 hours before lan
Shelton took his picture,

Word of the discovery réached me the morn-
ing of the 24th at my office at the Harvard-
Smithsonian Center for Astrophysics in
Cambridge, Massachusetts. The news came,
as 50 often in astronomy, via the grapevine—an
phone call from my colleague Craig Wheeler of
the University of Texas, I didn't believe him—
I had been foaled by pranksters before

I headed for Brian Marsden’s office. He
runs the Central Bureau for Astronomical
Telegrams, the official clearinghouse for such
bulleting, One glance told me the report was
correcl. Brian was simultaneously talking on
the telephone and typing on a computer, while
i Teletype chattéred in the corner. Word of 3N
1987 A —the first supernova of the year—was
gning oul 1o the astronomical world.

HIS WAS THE BIG EVENT we astrono-

mers had been waiting for: the violent

death of a nearby star, one close

enough to be visible without a tele-
scope. Atthis range our instruments are able to
gather data 10,000 times faster than we can
from the 20 or so supernovae found each year
in more distant galaxies.

Not since 1604, when German astronomer
Johannes Kepler viewed one, has asupernova
been seen by the naked eve. Kepler had no al-
ternative, since the telescope wasn'tapplied to
astronomy until 1609, But today we have 4 va-
riety of sophisticated devices mounted in satel-
lites, airplanes, balloons, even in huge tanks
of ultrapure water hidden in the dark galleries

Author Romert P, KirsMNER 15 Professor of
Astronomy at Harvard University, RoGEr H. RESS-
MEYER is the foundeér of Starlight, i San Francisoo-
based firm specializing in the photography of
stars—stage, screen, and celestial,

Natianal Geographic, May 1958
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“I was sure that it was a flaw, but it was no flaw.

AN SHELITCES

il
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oudl i A LN

of underground mines. The collapse of A4 mas atelhite. The satellite i= alwavs bisy, sched-
sive star's center reloases A flood of energy, ted for use 24 hours a cay, But as LU project
cooks new alements, and produces the grand sCIENtst, Yo needed Httie convincing o poind
spectaclie of asingle star shinmg more brightly  the satellite at the supernova

thin a hundreed million suns, That 15 the obiecl Next I ealled the South Afrvican Astronormi-

these toole would dissect, testing our theories ool Observatory near Sutherland, Cape Prov-
and addineg to our knowledee of the oriein ol nce, where darkness would soon fall, to mak:
matter in the cosmos sure they had readd their telex: alerted myv own

[ spoke with You Kondo at the National center's radio astronomers, who began plot-
Aeronautics and Space Administration’'s God- ting how to observe 1n the »outhern Hemi
dard Space Flight Center, outside Washing- sphere; and asked my colleague Jack Hughes
ton, I, . Tomd in my studies of supernovae, recently retumed from Japan with a rudimen
| apply each wvear to observe with NASA's  tlary grasp of the language, to call 2 Japanes:

International Ultraviclet Explorer (IUE) group operating (Continued on page 629)









.+ P o, 2
en million’ vears before the
light heralding its death burstout
toward us, a hot blue-whifesiir
was condiming s hydrogenat a
profligate rate, converting it to

af binding engrgy in _
.. -potential gnergy aval fron
“igdch ndeledn of various elémen
on be One thousand years before fis
ays. In com-  death the star's cond had reachied
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helium (1), Gradually it swelled into

a brighter, cooler, red supergiant
(2). Gravity squedsed the star’s

released in hp Dasich
plex atonis with many

nticleons ™~ 7°%00 million K (3), and carbon
(protons and neutrons), life tra- :

began fusing into neon.
i, this

core; driving ifx lemperature fo 170

million kelvins (K), equivalent to
170 million degrees Celsius ahove

i8 released by~

The reaction guickenesd. The®" .
fiss{on—gp ré climbed to 1.5

simpler atoms sucht

_COTE's lemperatu
“billion K (4) some seven years

absolite zero. Helium began filsing
= into carbon and oxygen, and the
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. -:I',‘ngs_iurt. silicon ﬂ;ﬁibe{nfgﬁm _available. The fire went out. -:arr’ﬁngu_ﬂ more than 99 percent
Y ~“duced from oxygen (5). Four days, = Wiithin 200 millidecopds the of the supernova’s energy (10},

~* before the event (6) silicon began curth-siz¢‘'core of irpn collapsed Two hours later the shock wave

- to'cbnvertinto iron. Grayity and ' into a sphere tefmiles in diame =~ ruptured the surfuce, and the
pressure from nuclear reactigns . eter (8). Particles called neutri- -~ suparnova flared into incandes-

o were still in gquilibrium, " nos were formed but could not xence (11). .

= Acone leading into the cape escape. The core rebounded in = . Ayear later thé brightness has
depictsthe composition of the 20-millisecond “snap” to'I5 dimmed, andwe fec a glowing . =
star’s lavers(7). The core m&hﬂ:l milesacross (9). An-enormious clotid of gas { 12). Within a decade ™

o the point of o return after sili- shock wave ripped outivard, - we may detect the SUpeTIONE R
cotcompleted its conversion One hundred setonds after the *" suspected legocy—an inéredibly
into iron, nature’s most stable collapse the neutrinos tore. =" ™ “deénse objéct Bnawt as a netitron
clement. No more energy was through the star'ssurface,. . - - '_imi"_[_l.'l_j_. Ly i
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(Continued from page 823 A new X -ray
satellite that might be used to good effect.
similar scendes were pinyed oot at observa-
tornes around the world. An event that hap
pens once 1n A hfetime—or, like this one, once

i seven lifetimes—is cause {or Lhrowing even
the most careflully contrived schedule into a

black hole. The star exploded 170,000 vears

aea: it took that long for the sienals to reach
earth

Bl now there was no one Lo Jose;

ROM THE START, 3N 1987 A presented
puzzles. Astronomers lamp super
novae mio two categories. Type 1 su-
pemovae have no hydrogen on the
surfare, and we believe that most derive from
low-maxs stars that erupt in a nuclear explo
sion. 'ype lls come from massive, hydrogen
rich stars that collapse at the center. Which
type wias 1987 Ar

Finding out was the hirst order of business
lar the astronomers in South Africas, whore if
prew dark sooner than in Chile and where the
skies were clear. Gathering the supernova's
l1g

mto the colors of the rainbow in aspectrograph

it with their telescopes, they spread it ot

and used the pattern as an identifving finger-
print. The spectrum did not seem to show a
signal for hydrogen, normal
dant element in stars, This indicated the su-
pernova was Type I—very puzzling, since it
occurred 1o a region of massive, hydrogen-rich
stars. Another possibility was that the surface
velocities of the atmosphere of 3N 1987 A were
<0 igh thal hvdrogen was nol recogniged

v the most abun-

Nightcameto Chile, and [ telephoned Mark
Phillips at the Cerro Tololo Inter-American
Observatory, operated by a consortium ol
U. 5. universities under sponsorship of the
National Science Foundation., Mark has done
valuable work on southern supernovae and
knows Type 1 spectra well. But he was unsure
what type of supernova his spectrum of 1987 A
showed. A long night's work dispelled his
doubts. “It's Tvpe I1.” he reported next
morming, “The hydrogen lines are all thare "

Al least, I told myvself, we know what we're
dealing with. Dozens of Type 11 supernovae
have been stuched. But SN 1987A proved a
mavenck of 1ts class

By all Type I rules, 19857A shoold have
grown in birightness durning the next week or
ge), until it blazed asone of the brightest objects
in the southern sky

one-tenth 1s expected brightness, then cooled

Instesd It It_'._’..l_'||l._'.|f |_|r|:_'.

Supernova— Ledth of a Stai

rapidly from hot blue to a deep ruby color in
just a few davs

Butits rate of expansion had been phenome
nal. Chur first measurements showed that the
star's outer layvers had been blasted off at a tre-
mendous velocity: more than one-tenth the
zpeed of hight, On day one the ejected layers
hurtled as far out from the point of explosion as
the arbit of Uranus is from the sun.

In these three wavs
cotor, and mgh velocities
semble other Type I supernovae. It was like

faintness, change of

1987 A dicd not re-

UrrHERWDRLDLY when revolving during

maintenance, a rodio antenna at Parkes,
EW Soutn Wales, Australia (opposite)
detected signals from the supernova’s shock
Witve as if collided with gas that had earlier
blown away from the sta

[ts near-perfect surfoce gleaming at the
European Southern Cbserwatory tn Chile
a submitlimeter telescope seehs supernova

EfTIIRAL0NS Of wery sfort radin '-'i-'-:."-'-L'I:L'.’I_I.:I'i'I_'-'

Ha



II.' LESCOPIC SUNGLASSES waere needed Bo

- & - . - - - -I - M [ 45 | )
| teft even d ermidll 16«mnach instrument ol

Cerro Tololo, 20 bright was the SUpermove s
glare, At sunset, research assistont Maru
Hoamuy prepares to attisch a screen to the

'u.-.ril:;_' d [amtliar sone sunge in another lan

i recoenizable without being undel

standabie

SET ABOUT mdentifving the vic
jecause the Laree Magellani

Cloud 12 nearty and has

eIl I

ensively studied, we should have

been able to tell whit star exploded by looking

at images taken before February 23. Accurate
measurements of the supernova position
showed that 1t was at exactly th
3 hot blue star inan LM catalog prepared in

6% by Nick Sanduleak of Case Western Re-

serve University in Cleveland, Chio. Elis 1ist

C 58I 2L ils

tibulated this prime suspect as number 202 in
Lhe ETOL| of stars 69 degrecs south of the hgua
tor. We call it Sanduleak -69"202.
The Sanduleak star has a close neighbor, 5o
lose that the two stars blend together in pic
tures of moderate guality, Following my re-
juest to NASA, George Sonneborn of the [UE
Ohservatory had been watching SN 1987A
Because the supernova's ultraviolet radiation
had plummeted & thousandfold, we were able
o survey the scene of destruction. We expect-
ed to see only the neighbor star. We were

shocked to find two stars still present! Could

the Sanduleak star have survivedr
When 1 sugrested this possibility, Stan
Wi II-I'-.'_'- ol SLPCTTION & 'I..'l risl 1rom '|'_|_" |..‘.i|

versity of Cahfornia at sants Cruz. was more

than skeptical. " If the Sanduleak star didn t

e i o | Son of Supernova?

el
In the end the theortst s llrlililll.-'l-.'l' Wils U5 A MYSTERY SPOT negr the dying star Wis
tified: Subsequent scrutiny showed that the detected last April, baffling ohservers. The
sanduleak star had possessed not one but two spot, seen beneath the supernova in the
COTIPANIONS, both bright enough in the ultra image below, was 8 percent as bright as
violet to ]:-;-_ e te '|;_|,| :'. the Tri- :-'.|.L"| i (5 MEIgNDoT, Was apoit
sanduleak -69°202, we knew now, had not gt “I:'.L-I'Imw.“'k

rrom i F, and could nol

NTVve EXisTed eariler

['he catalog listed 1ts vital statistics, sandu-
leak 69202 was a hot blue-w
biing Rigel, a bright, familiar star in the Costas Papaliolios

onstellation Onon. It was about 20 times the foppasite, at ieft) of th
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mass of the sun, shining furiousiv with 100, D00 Horvard-Smithsonian

the sun’'s luminosity, LUising s fuel in Center for Astrophysics







Messages from a dying star
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such a prodigal way, it could last for only
about ten million vears. While thisis long com-
pared with a home mortgage, it is jast 171,000
of the estimated hifetime of the sun

In size Sandulenk 697202 wins onlv 50 times
the diameter of the sun—muoch smaller than
we expected for the progenitor of 2 Type Il su
pernova. Most are red supergiants, about ten
tmes as irge as the Sanduleak star. Thiscom-
pactness, we would discover, explained many
of the supernova’s unusual properties

HAT ARE THE EVENTS that léad a
tar like Sanduleak to exploder
he answer is inked to the way
stars genecrate energy, which is ek
ther by gravitation or by nuclear fusion

A stars born from a cloud of interstellar gas

Y
I
H

and dust. As the protostar coalesces and con
tracts; it heats up from the relense of graviia
Lional energy. Tust as Niagara Falls provides
the potential to generate electricity from [';LIE
ing water, a star falling together generates

cnergy that shows up as heat
When the center of a star gets hot enough

DEMCATED EYE of dmateir astromnames
Albert Jones detected the suipermova from

A new source of energv becomes avallahble

New Zealand shortly dfter lan Shelton first nuclear fusion. In a star like the sun the hiht-
saw it Ohver 400 years Jones has spent some est, simplest kind of atomic mucleus—ihe

b, 000 howrs with his 12.5-inch telescope hydrogen proton-—combines with threée other
iLF Nettiontal Creographic, May WSS
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s pecinlized tools look dee

within the supernmng remuant
WTErE O nEniTor Siar il e S
rutnge. It is surronended by g mass
of radioactove cabalt that pro
AUCEs gammga raya, which ener
pize the glowing, exponding
fehris. The infrared radiation

from Ehat moss was saen by ar

I:ﬂulr--::{:-u protons to make the next simplest
type of mucleus, helium

[he four particles bound together in the
lium nucleus have less mass than the four hy-
drogen nuclel that went in. The balance shows
up a5 “bmding energy’’ In accordance with
linstein’ s oft quoted formula, E=mc®. In this
tormula, ¢ is the speed of light {186,000 miles
persecond), avery large number. Asa result, a
tiny loss of mass, m, results o a bltanic releasd

nf energy, E

This is the process Lhat enabiles o hyvdrogen
Domb to convert & mere 5O grams (about two
OLETIC I:“::l 0l MATLET 16D '||II' it ’:r -:'-f 83 meEalomn
explosion. It explains why a star like the sun
can shine steadily for billlons of years, permit-
ting the steady evolution of life on earth

The sun, however, 15 not massive enough
to destroy itself as n supernova. It will proha
biv ¢nd its life quietly, bloating briefly into
a red gant, then shrmking to become a white
dwarf —n solid star with the mass of the sun
bt the size of the earth

Wlassive stars go on more reckless adven
tures, as in the history we have reconstructed
lor the ._:-l.:ll_l.ll;ll'.l;l-.. SLAT

During its normal lifetime the blue supér

evant tused hvilmoeen into hehum at i Teanbii

rate. The hvdrogen core was exhausted in

aupernowr—Ieath of a Star
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Flrborne phaseria for [ PIfEs B fEi
37). Ballpon expermménts (pages
G404 1 ) pheerve high-energ
gamima rays, while fapan’s Gingy
srteliite (A) detects X raw
deflected from within

Visghle from earth-bagsed tele

withun the sfor races oupwiord

I o A i e

cidready o and @ half times the

digmeter of Plure’s solar orbit

[he goseous remnants of the
stiars red-superpiont phose are
studied by the Internarional
Liltraviolet Explorer sarellite (B)

Crizs Debween the B fronts wias

scopes, material from deep perceprible with sensitive radio

folescopes (L)

about nime mallion vears, probably only a mik
lion vears before Felrruary 23, The star's me-
tabolism quickened. Squeezed by gravity, the
nekium
Helium nucled.

core contracted and heated untal the
become thermonuclear fuel
fusing in threes, formaed carbon and oxygen
gnd relensed more enerey, perhaps swelling

the star's ;'.T:||u:=-||h|:n'

EvEwWnTNESS: Oscar Dulalde twith cuthol
Robert Kirsfiner, af might), o retescope oper-
ator at Las Campanas, looked up and saw

an oddity in the Laree Magellanic Cloud

st before Shelton developed fus piate






wow the ashes of that stage fueled the run
away stellar furnace. The carbon produced
neon and more energy, Gravitational pressure
heated the caldron further, producing silicon
and its neighboring nuclei of sulfur, argon,
and caloium. In a final spasm the center
burned to iran. This set the stage {or the star's
destruction.

At this point the Sanduleak star's structure
resembled an archery target, with each ring
contaiming the products of successive nuclear
fusions: unburned hydrogen at the outside,
helium that escaped burming in the next ring;
then rings of carbon, neon, oxyeen, and sili-
con; and, at the bull's-eve, the iron core.

Relentless gpravity contracted and heated
the 1ron core. But there was no more energy to
b squeezed Trom nuclear fusion, mor pressure
to resist collapse. Instead, some of the iron dis-
integrated into the lighter elements —a process
that consumes energy and reduces suppaort for
the core

The result was the catastrophic implosion of
170,000 years aga. The core, & very dense iron
ball the size of the earth, collapsed in less than
a second into an uniathomably dense object
anly about 15 miles across —a neutron star,

The energy escaped in a mighty blast of neu-
Lrinos —maseless, chargeless particles pro-
duced in the unbelievably
high températuresof the torm
Ing neutron stir. Like negli-
genil children who escape from
the kitchen without helping
with the dishes, the neutrinos
carried off enormous energy
while contributing little 1o the
explosion ifself.

“"The energy release of
this event,” observed theorist
stan Woosley, “is compara-
ble to one second’s output of
all the stars ancd galaxies of the
observable universe,”

Although most of the energy
came oul i the form of neutri-
nos, about oné percent was
coupled to the rest of the San-
duleak star. 'his energy shocked and heated
the archerv-target rings, hurling them out-
ward in the cataclyvsm that emblazoned the
Large Magellanic Cloud

The star’s elementnl ashes—silicon, K V-
gen, neon, carbon, and  hellum—along
with unburned hydrogen will mix with the

supernova—Death of a Swar

interstellar gas in the LMC, enriching it in
heavy elements. Some new elements were svn-
thesized m the explosion, especially radioac-
tive nickel, which decavs to cobalt and then
to iron. Iron seeds probably grew into heavier
and heavier elements;, supernova explosions
produce gold, load, and uranium. (In tact, the
explosions achieve the ancient alchemist's
mghtmare of turming gold mto lead!)

N THE SAME MANNER the generations of
stars that lived and died in our galaxy
before the sun was formed created an in-
heritance of heavy elements that was be-

quenthed to us, The carbon atoms in the ink of
Lthis magarine, the oxyveen vou're breathing as
yvou read i, the calcium in vour bones and iron
in vour blood are the products of stars.

This grind 1dea, that we are literally made
of star stuff, s embodied in the popular song
“Woodstock™ by Joni Mitchell: "'We are star
dust, billion-vear-old carbon.”™ The death of
stars (3 part of the origin of life

Eventually the shock wave of a star’ s explo-
sion may trgger the collapse of nearby dense
clouds of gas to begin the cvele of stellar life
AFALN.

This sequence of events 12 so0 exotic yet
so central to the chemical evolution of the

LEAPING into the Australian night;, a
sounding rocket—stoge spparation showing
nedar the top—Dboosts an X-riy telescope
ahove the afmespiers, seeRing misslons
from the supemova’s core. Recovered down-
range, it had recorded no X rays, although
ApOce-hased instruments did 50 eariier.



umiverse that we should check it in every possi
ble way. 181t true that a massive star generates
heavy eloments; crushes its core into & neytron
star, and emits most of its energy as massiess
neutrinos? Can those bizarre neutrinos really
carry off in a lew seconds as much energy as a
I:lLlIll:i['-I.'FJ SIS !_.[li fAerale in !Iil' b R al |.5|ll.' LETH L~
verse? Is thishistory —or ascientific friry tale?

"he way to find out is through abservation
SN 19R7TA afforded us this opportunity.

'he idea that supernovae might form neu-
tron stars was suggested m 1933 by two Pasa-
dena astropomers, Frite Zwicky of Caltech
nnd Walter Baade of Mount Wilson Observa-
tory. A key prediction that stems from this idea
ot its first observational test in 1987 using g
ant tinks of water sequestered deep in under
ground caverns in Qo and Japan

At the IMB (Irvine-Michigan-Brookhaven)
tacility, sheltered from background radiation
i & ceep sall mine near Cleveland, 7,000 tons
of ultrapuyre water make up a huge neutrino
detoctor (pages 642-43). Lining Lhe walls of the
tank are 2,048 light sensors. Although neutri-
nos interact with matier so weakly that thes
can pass through the earth hke ghosts and even

[enetrate A ll;._.fht--.-ru]' of lead, a few mitghl
mteract with the proton: and electrons that
makeup the water. These would produce binied

SEEKING HEAVY ELEMENTS fused in the
blast, a NASA modified C-141] otk off frem
Christchurch, New Zealond, carrving an
infrived relescape [o 41,000 feer, above moar
of the afmasphers’s Waler yapor. Fromm th
girbarne obgervatory astronamers Sam
ermiEsions from rnickel, cabalt, and iron

36

flashes to be picked up by the light detectors

Chn February 23, at 7 hoars, 35 minutes, and
41.37 seconds Universal Time, the IMB detec
tar recorded the first of eight neutrmos. At
essentially the same time, in 4 zinc Mine near
FRamioks, Japan, the similar Kamiokande 11
maching snared 11 events. This was three
hours before Robert MeNaught's photograph
that showed the brnghtenmmg of Sanduleak
697202 and a day before lan Shelton devel-
aped his plate

The number of neutnnos detected, the dii-

ration of the neutrino pulse, and the energy ol
the neutrinos all matched very well the i-n--.!il.'-
tians of neutrino emission during a core's col
|Fl|.'|.'-:1.' IO & rneutron siar—an Amazing tl‘i'—.llu|:|h
of scientific imagination stretching bhack to the
dens of Zwicky and Bande.

From estimates of the magnitude of the
supernova s hail of neutrinos, 1 calcuiate that
a hundred bilbion would have struck eveny
sguare inch here on earth. Judgmg from the
limited number of reactions seen in Ohio And
Japan, I estimate that roughly five million of
Lhe earth's five bilhon peoplée would have
harmlessly interacted with & neutrine, [f yvou
were iwake at the proper moment— 235 a.m
epstern me, February 23—and ¢f vour eves
happened to be closed, vou may have caughi
ane neutrinoe n the eve and
seen— behind the closed eye
lid—a flash of hight from the
exploding supernova

In his poem “Cosmie Gall’
_||.-||.r'. Updike imagines the in-
trusive effects of neutrinns

Nepol

ind pievce Lhe lover and
HiE LSS

¢ might, they enter ol

From undernealn the bed
— Yo cadd

Hsponderful: | eall 1t erass

There are onlv 13 seconds’
worth of neutrino data to
study, only 19 neutrinos from
the Kamiokande and IMB de-
Hut they
have led to more scientific publications than
the neutrinos themselves number, and they
have changed the way we look at supernovae

There are manv other improvements i as-
tronomical equipment since that |ast nearby
supernova was seen in 1604, and these devices

*Copyright © 1960 by Tohn U pdike
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can observe the evenl for more than 13 sec
onds. Their results help build an intricate pic-
ture of the exploding star. One way to studyv 1t
i Trom the outside looking inward.

R A MONTH after the explosion was
first detected, radio astronomers in
Australia recorded signals that indi-
cated a faint new energy source at the
siie of the supernoyva
the Sanduleak star often loses some of 1S sur-
face gas in a stellar waind; lor the previoos
10,000 venrs it had been exhaling a thin vapor
The star's explosion created a powerful shock
wave running through this thin gas— it was
this that the radio astronomers picked up

After the initial neutring burst, maost of the
energy emitted by a supernova in the first vesr
cames aout in the form of visilile light. 5N
1GE7 A spread a feast for optical telescopes in
south Africe, Australin, and Chile. Scientists
were able to map out the motion and encrigy
flow through the expancing surface, enabling
u% to study the structare of the star and o ex-
amine elements hidden deep inside.

These studies answered two kev gquestions
aboul SN I987TA—the high ve
expanding gas and the relative dimness of 1ts
light, both unusual properties in a supernova.

A blue supergiant like

peities of 1ts

AWAITING IDEAL CONDITIONS, a r2chnician

dozea by a spoo! used to launch o Oalloon
fram Alice Springs tn Australin's Northem
Territory. The payioad on the NASA laimeh
crane (opposite) is Caltech’s Gammz Ray
Imaging Payload, which found evidence of

radiodctive coball 56

fd)

Because Sanduleak wis a hot blue star, it had
a fairly small radius when the core collapsed.
Its surface hid to expand 20-fold before the
light could escape easily (rom the interioe

Much of its energy, therefore, went into mo

tiom, and less into light

Measurements of surface energy showed
that the supernova brightened over the course
of three months, eventually glowing at about
the brightness of the stars in the Big Dipper
When | was at Las Campanas in May, the su-
pernova punciuated the soft glow of the Large
Magellanic Cloud with 1ts sharp crimson ex-
clamation. In June and July the brightness
faded rapidly, then settled into a smooth, slow
deching, decreasing by half every 11 weeks

This clear pattern of decline strongly sup
portod the theory that the stastmngd energy
from a supernova comes from radioactive ele
ments. The rate of declinge and the amount of
enuergy coming out corresponded exactly to the
nickel-cobalt-iron decay pattern that theorists
predicted from the nuclear phvsics of the ex-
“T'Il stake my life,” nsserted Stan
Woosley, “that there are 0.07 solar masses of
cobalt inside her.”

As the supernova expandeéd, 11 became
more and more transparent, until it resembledd
a gas cloud more than a star
hrought into our view the light
from ingide the star, where
heavy elements were synthe
sired during the star’s evolu-

plasion

'his stage

tion and forged n 1S
explosion
] i‘lr.-h:“ MERSUIMCImIeEnts e

made most eastly in the infra-
red wavelengths, To facilitate
the process, an observatory Is
lafted above the water VADOT
in earth’s atmosphere. Data
irom MNASA's C-141 Kuiper
Alrborne Observatory, tlying
i telescope at 41,000 feet,
showed emissions from warm
nickel, cobalt, and iron glow-
ing deep m the heart of the
supornova debris. That glow.,
we calculated, was probably heated by the ra-
dioactive cobalt as it decayvs with a half-life of
77 days

From the tron heart of the destroyved star the
radioactive debris emits powerful gamma ravs
as the nuclel change from nickel to cobalt to
iran. Theése high-tnerpy photons bounce off

Nattonal Geographic, May 1958
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the atoms in the expanding stellar shards and

lose their enerey in heating the overlying gns

‘he optical light reflects the radioactive be
havior of the cobalt heat source

Mhé most direct way to seek out radioactive
elements is to look for the hgh-energy photons
they emit. In August
meeting in Tokvo, much of the discussion cen-
n when we might detect
eammaor X ravs from SN 1987A. Two speak-
ers predicted that ¢
to lenk out around November, showing up as
X rays. Then Yasuo Tanaka of Japan's Inst
tute of Space and Astronautical Scignce star
tled evervone by reporting a new source of X

place as the supernova. Thes

|58 ¢ at an 51_~'r='.'.|-|'||_'-

teredd nigh-energ

1ese pholons wioiild begin

rays at the same

r‘- ’ :I',- R _:I; :

Ll |

h ‘:__'__..-ll-.

-

i A

had been observed since July by the institute’s
A-rav satelhite ringa

'anaka was reluctant to say that the emis
from SN 198BTA, but the Soviet
Mir also the high
energy X ravs, And the pattern of energy re-
ceived reveals that the X rays begin a5 gamma
rays from cobalt decay, reinforcing the theo-
retical calculations

hecircumstantial evidence for radioactive

2R SWIETE

letected

-
o

bl
L]

ACeE =iallom

materials was growing—the steady opticil
light décline, the warm iron seen in the infra-
red, and the degraded gamma rays detected by
the X-ray satel

But direct observation wiis needed. aamma
Fays rom

[ sk

measured in
eArth tons with
Lenergies from SN 1987 A would be
conclusive evidence that the supernova pro

cobalt were long ago
s Oh Seeing nho

I ORsr Y A

duced these radinorctive glements
NOW We sesm to have it
Last December investigators using the
pammi-ray detectors on NASA's Solar Maxi-
mum Mission satellite
arbit by shuttle astronnuts in
TIPS using ERIMNIN&-TEY detectors

the one repairec in
HE4) ang two

Cirried

eviidence of L prédicied Cobalt fmiEsion _||.- =1

as the neutnino detection moved the core

collapse picture from myth to realty, this
gamma-rav detection nafled down the produc
tion ol radd CUDEIMOVA

ACIve 8ieInents In

EXPlosIons

HE SN 1gh7A STORY 15 not entire
tale of mystenes solved and of ad-
vanced technolom
{ant Where 15 theée neutron
star? And what is the so-called Mystery Spot?

stAr ralses inty IELINE

L
" _-1

conhrmmneg bril-

theory

The elusive neutron
questions. Accordimg Lo theory, aneg should be
there. The neutnno ssgnal—those 19 neatr
agrees with theory
Ve
vielden such astar, But we hiave notvel seenit
L NEUITON SLET

['he Crab Nebula, the remnant of a supemova

nos in the waler tanks

and indicates that the supernova should

here i= more evidence for

explosion in our own galaxyseen in 1054, hasn
spinning neutron star, as does & supernova
remnant in the Larpe Magellanic Cloud. Bul
these do not prove that every supernova pro-
duces A neutron star

Possibly the core of the Sanduleak star was
=0 massive that gravity won the (inal battle
shnnking the core beyvond a neutron starinto a

I|-Jr| £ .lr b I:"'I"-

'I"..ll'.'llf'!!..I | I.'t'-"l-.'rlilll'.'lrlll'.' ]



Mack hole, a region of space and time from And then, the Mysterv Spot

which matter and light cannot escape. There Costas Papaliolios and his colleagues ad
are probabiv black holes grbiting stars that we  the Harvard-Smithsonian Center are able to
gee, including the bright X-ray source LM measure astronomical objects in ways that
X-1 near SN 1987A. And black holes are un cleverly elude the blurring eff e enrth's

likely to have formed in o quict way. Perhaps  atmosphere, Shortly after the supernova wis

IeCisalt

some supernovae lead down that path discoversd, Cos and his co-worker Pete
We cannot vel simply look and see if SN Nisenson proceeded to Chile to use the four

1987A has a neutron star; detritus from the meter telescope at Cerro Tololo for high

l"-n._[!i--:-:l'll. siill abscures ks center. When the resolution IMAFINe
viells are dropped, we may see the hot surface Their resulis were astonishing., In April

of the neutron star glowing in X rays, or 1987 they found that the supernova, which ap-

i+ region where high-energy particles have pearsasasingle starin otherobservations, had

been accelerated by a spinning, magnetic & new small compamion, quickly labeled the
neutron star, or perhaps pulsing X-ray and Mivstery Spot. It couldn't have been thiere

opticid emissions from the neutron stay bielore the supémova occurred because it

] i ] - o i
YWHATIF the Sears Tower befund University of Chicago professer Dave Amett were solid rock
arnmpressed o the density of a neutron star? It would be the size of the half~inch ball he holds

ol pe : :
and would weigh some ten billion pounds, Gebree Sanneborn, who studies data from th

internationai Ulltraviolet Explorer (TUTE) sacellite, staonds behind cuthor Kirshner, o Harvard
astrophysicist, as ey examing the frst (UL supernovd dito (oppostte, top), Stan Woosley

IHS0S O Supercompiluler of Lawrened Livermore National Laboaratory o b ¢l riperTioiig o =

ll'llll.l'llll-:ll. _II'I'||_III|I Ir|I II'I||'I |‘IE--I
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The Persian Gulf

By THOMAS J. ABERCROMBIE

R R L TR A R SE SO W TR

HROUGH THE COOL DAwN, briel

respite betweén night's strry blnck-

ness and the scorching doy, we head-

ed across the turquoise walers of the
Persian Gulfl, From the fleet of bobbing dhows
turbaned fishermen, piling nets and wire
traps, paused to wave their salanms. Hehind
us, streaming down from the jngged chiffs that
walled the oasis, the sun’s first roys plerced the
dusty palm groves to light the Arnbian Nights
fortress that guards the bav.

In bright paisley beadcloth and long bloe
caftan, his dark eves sparkling above a thick
black mustache, our barefoot ciptain could
have passed for Sindbad himself, except. . . .
He glanced at the chartreuse sweep of his -
darscope, then eased throttles forward to eight
knots and set his boxy 120-ton tanker on o
course of 0307, out into the Strait of Hormuz.

The Khasab—named for its home port,
the capital of Musandam province, Oman's
northern outpost on the strait—is one of three
Inndimg craft converted by the Muzandnm De-
velopment Committee to ferry drinking waler
to thirsty villapes along the hidden inlets of the
rocky peninsula.

“We stay well inside the heavy steamer traf-
fic,” said Capt. Saif Ahmad Saif al-Shahi, &
15-year gulf yveteran. As the mate poured us
cardamom-spiced cofiee from a thermos, ]
counted on the horizron five giant tankers
steaming d parallel course northeastward 12
miles put. Closer in, o lnteen sail marked &
large wooden dhow plodding south.

“From Karachi or Bombay,” the captain
roncluded, scanming it with binoculars, “Gulf
dhows nowadays are all motor powered.”

We threaded the Bhatwr, or inlet, between
the mainland and Oman's Goat Islind Naval

H4R

Photographs by STEVE RAYMER

RATEH R DIFEKVEANHE FHITITHIRLIER

Base. From here rndar and patrol boats armed
with French Exocet missiles monitor the 24-
mile gap between the Arabinn Peninsula and
Iran. Each day dozens of supertankers steam
through this funnel to the strategic Persian
Gulfl basin, source of half the world's oil
When Haghdad spread the Iran-Irng war into
the gull with attacks on Iran's oll ports, Ifan
threatened to choke the stradt

“The Persinn Gulf will be safe for all —or
nobody,” Iran's speaker of parhament, Ha-
shemi Rafsanjani, had wamed

The United States and other nations de-
ploved naval escorts and minesweepers to pro-
tect shipping—but by lote last year nir raids
and gunbouts were hitting an average of a ship
ndayin these waters.

“Insurance rates have skyrocketed since
the tanker war heated up last fall,” Capt. John
Wallwork told me, just down the coast
Sharjal. The tall Lancashireman runs a flo-
tilla of supply ships through the lower gulf's
dangerous Silkworm Alley for InterMarine, a
Texns-based company. "“Surcharges can
reach a thousand dollars aday for o large tank-
er. North of 277 latitude our ¢rews pow driow
double pay. |

“Triagi planes hit our Big Ohrvinge X1V near
the Bas al Mutaf lightship, killing the captain
nnd one crewman,” he said, pointihg out the
site on a wall-size blue-and-vellow sen chart.
On it he had inked  (Comfinued on page 656

DooMED by attack from Tranian gunboats
last Devember, the Singuporean tanker Nor-
mmar Atlantic burns after loading in Kuwit,
Chnoni coastguardsmen resqued the crew,
but the Jopun-bound ship exploded and sank,
as teraions intensified in the Pergion Gulf,

EhEE S SO-TERET, SR WY






Wi

W T P

L ¥

™

Brt

e -G T

Ty e

L A
o v [RAG !FEW:JrI

: thuiiT-- .| o

IHAN

i Harsion
| _|.||.|r.




SOUTrH
AMERICA
‘I.
*[f.r'l:! ¥ i
Ok il
5

fmddiaon
deea i

JAUEI'H'HLJ'J
-

MORE THAN I pircets of waorld ol imporex stem
from the guif, Weastern Europe and Japoan are the

o eomisumers, reling on tarker gl prenits frion
thte five countries shown The security of the gulf (s

doerisd essontial to the Dlnoted Stores oud ivs allies

ETROLEDM, religious fervor

and] tongled imternations]
redations have made a deadly
Lrew in the Persian Gulf, A web
ol often disputed boyndaries over-
les the witer (foldoat, left)

Two-thirds of the ol exported by

gull countries passes through the

narrow Strait of Hormuez. Pipelines

carry most af the remodnder Lo
ports on the Meditermmnean and

Red Seas Onset) Clostng the strait,

which Iran has threatened, would
erode the worlil's current oll
surplus, increasing prices — o
imternabional tensione,

Another strotegic waterway
s 550 miles away at the head
of the gull There the Tigris ind
Euphrates Rivers ompty into

the 1 20-mile-long Shatt al Arab,
subject of a lone-stunding horder
tispute hetween Iran and Trag,
antagonists with deep-seite
il Terences

The Arab nation of Irag his
been comtratled by the sociilist
Haath Party saince ncoup an THES,
The popsubation includes members
of Ielnm’s two mujor hranches) 3%
parcent wre Sunnds and 6% paccent
stuites, BSunms, about 85 porcend
of the world"s Mustims, hold that
alter the death of Mouolamimad
lendership passed (o caliphs glect-
edl [rom the Prophet™s tribe. Shi
s, the larges) minorty, elieve
that relighous authonty 15 invested
only in descemndants of Mulan-
thiuds soni-in-low, Ali, who is
burved i An Najaf, [rag

Maost Iranians are not Arahs,
but Inde-Kuropeans who speak
the Persinn Innguage. In [979
religious fnnaticism washed over

LS THIRTEN W AR ST T e
CEFe" e L Sl A el

[ran, which 1= overwhelmingly
Shite. Shah Mohiammoad Reézn
Pahlavi was ouziod, and the now
relygous lendership instalied
Ustanahi law. “T'he wiir besan when
Irag nvaded 11 troubiled neigh-
bor i Septeémber 1980, strling
refineries and an oll-loadine
terminal on Kharg Island. Iran
responded in Oetober by taking
Iran's polf oil terminals and pre
venting Iragi tanker shipmenis
through the gut

The U 5 was palted i vay
LORF, when an Iriagl Jet acciden-
tally fired upon the Frigate TV 5.5
Stark m the gulf, kKlling 37 crew-
men. In July the UL 5. began es-
corting kuawaith oil tanhiers sailing
under the UV S, flag. Thouweh
thet cod=es ol the war hre deeply
embodded tn religmon, nationaliso,
and economics, the Uinited MNatlons
an) others continue atiempls (o
negoliate 4 seti lement,



Tragi
waler barriees

Led ANT PORTRAT l.‘.lI i -:rll il

W II||||.I il ,:.I FESELN AR LN
| Bamptudod gtreet. AR Dk FIDEENT
Litiods " Argh forces™ o s Rotion's
strugele with s nomn-Arab eneny
netghbor, [ran

As a tnetioal dewvice, [rilg ore.
gred o water barrier (rignt) i
nuUmpEng wator through chanreis
frriint PR Shoart ¢l Al Tha ba
rFier Lemies bE O maans of protect
g Basroa—[rag s second [argest
CEty—i forcing the mmveding
{ranions o constricted thoaler
af Dperdions north and solth of

rhe harrien

Uneasy neighbors Neeius L L/ meanoro
Dfan IRAG Basradl Japadan Warman

kL / _'1'-'1' Foaw

unrelenting war S RUNAT “Stiraz

b o " Bushin | R A N

LIEKE A QUARREIING EAMILY, gulf %
wirfries are both unifed and o e L
{tided by theer Islamic herifose AN ﬂ* o

: ARABIA . s

and muneral riches, Withmm o year r‘-'.:,.-l; < Uaf Hurmus
w Manama ' 4

¥ DATAR |

 Doha Sl jaki Al il g

f the Iragt invasion, Satedi Ar

Febar, Atrwsilit. Hobhoroen, latar, Hee BAHRAIN —

Unmted Arob Entirated, and O Dubai®* (- Feninsula
S i * Fiyadh ‘s AbuDhabig |
rsbabdiefiedd tiie Crkedf o (TRAE FOITRCTT i d
Az N Ia..!-
i S - goambamy) | WNITEDARAB * Muscsl

priad eulrirol Dies, Security fus — s, unosrwEn | EMIRATES BRAN

L ovigmicad fo st fuer econogma

been forermost on the agemdn

.

a5 Vattonal Creverapliie, May 1955
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(Continmued from page 448) a maze of exclu
sion zones, aitack sites, and mineficlds

“There are 300 ships in the gulf at &y grven
time," Wallwork said, “besides some 2,000 'III'-f
men ."ll"[ll..'-!.“}' |i'.'|l'|',_,';' Ot Lill II'II_' WERLEF. On lIH_" I "
offshore otl platformes and drill rigs that dot the
gulf. Our job is o keep them supplied with
food, water, machinery, spares, drill pipe. We
live with the risks, trv to minimize them."

Joining mewsmen in a French-bullt turbao
helicopter flving out of Kas al Khoymah, |
brushed with warships from seven different
nations in & single day: U, 5., Soviet, Ttalinn,
French, Omani, British, and Iranian. Using
the pilol’s radio and my own hand-held VHEF
tuned to the channel- 16 ship frequency, we got
permission to overhaul a Soviel Sovremenny
cinss destrover steaming just inside Hormue
atrait, and the Soviet seamen sunbathing on
the afterdeck paid us no mind. Italian mipe-
sweepiers, anchored among damaged super-
tankers off Dubat, radioed us an invitation to
land an deck for a visiL

Although our rendezvous with the U. S,
Navy helicopter carner Guaduicanal had been
arranged by telex before our takeoff, we re
cerved a4 cautious reception from that floating
homet s nest. As we hovered a thousand feet
above the water, a helicopter gunship sudden-
v appeared alongsicde, starthng my pilot. The
L. 5. Marine Corps crewmen looked us over
sternlv Irom what seemed an arm's length
away, then, in a blink, they were pone, and

: -

1 ""'j f}

PLAYING A DANGEROUS GAME of follow the
legder, the helicopter carrier U85, Guadal
canal sails with a convoy of reflogeed Kuwiaiti
tonkers-and other U, S warships. On watch
abocard the MeClushky, Gunner's Mate Crus
Felix shoulders a Stinger missile
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and steer a4 neutral course down “the Gull.”

Our flight skirted Ras Rakan, Qatar's outer
tip, and the once rich pearl-ovster beds naorth
of Bahrain before crossing the coast over Saudi
Arabia’s new eight-billion-dollar industnal
port city, Al Jubayl. Then we veered inland a
hundred miles—fighter planes and warships
often warn airlines away from the shore — be-
fore gliding back along 4 web of pipelines
toward the glittering skvlme of Kuwait city

Mv Palestinian taxi driver, a longlime resi-
dent of Kuwnit, gave me anarrated quick tour
along the expressways that nng and spoke the
city, accompanied on his dashboard cassetie
by the velvel melodies of shiding quarteér notes
in minor keys of Abdel-karim Abdel Qadr
Kuwait's John Denver

Though your love cosis me dearly,
Allnk salwete vou,
e my 1ou: forever

We sped past huwiil s water LowWers, enor
micus spiked bulls, one housing a restourant
400 feet above the seashore (“Fing buffet bul
very expensive” ). the parlisment building, a
gpiant concrete tent by the architect who creat-
¢d the Sydney Opera House (*'We have adem-
ocratic constitution, but the emir—he is still
powerful —dissolved the assembly last yvear,
for the second time"), the ice-skating rink
(“We have two; this one is Olympic size);
Shuwaikh port (“Home port to the largest
Arab merchant floet™): lavish reésidences like

Marruk palace (" Just one man hves here—
and 315 servants™); the
building (" Color channels in both Arabic and
English, and we pick up Iran, Irng, and Saodi
Arabin as wiell™)

Despite the war, a stock-market crash in
1982, and a world glut that has cut oil income
by half, Kuwait's per capitaincame, 512,000,
ranks it among the world's richest nations
Medical care and university education. nre
freet, and housing, water, and electrncity
heavily subsidized. Kuwait s Finance Mims
try invests a percentage of its ol revenue in
enterprises around the world, such as Dnimler-
Benz and Hoechst Chemicals in Germany. [
owns outright Kiawah lsland Resort in South
Carolina and the 2.5-ka
Corporation
main source ol income for generations after the
oil runs out,” explained an economist at the
Finance Ministry

Kuwiit's massive growth called for foreign
labor and expertise. Hundreds of thousands
came to bulld the countrvy and share 1o its
prasperity: from England came government
advisers and management; from FPakistan
Yemen, and Korea, laborers; from India and
Iran, clerks and shopkeepers. Egyptl and the
Palestinian diaspora provided teachers, doc-
tors, lawwyers, engimecrs Kuwailis

| 5-story Lelevision

Lion-dollar Santa Fe

*Oyr investiments will be the

Today

find themselves a minority in their own coun-
irv—ehout 40 percent —as do populations in
Dubal and Abu Dhabi. In Qatar, chances are,




Kuwait




v one of four people you meel 18 4 native,
"What haunis the immigrant here is the
future, " & Jordanian friend said, “actually the

on

(ive & of one. My son was born here but will ney-
er be a cittzen. An uncle worked a lifetime in
Euwait. 'When he retired
wiek to leave the country.,”
Cnly 40 miles from the battlefield and an
outspoken ally of Irag, Kuwait alone among
the small gulf states has suffered Iranian at-
tacks on her shores, Not surprisingly, 1t took
severil days to arrange a hriel—and heavily
gudrded —visit to the Rhowait Chl Company s
refinery in Al Ahmadi. KOC spokésman Raad
al-Jandal apologized lor the formalities
“Theseare difficult bimes, Our mstalialions
have been hit by Iranian missiles,” he said

they gave him a

“Last summer some of our own workers sabo-
taged the refinery. Fire trucks and helicopters
battled 13 davs to put out the blaze."

On a Friday visit to the beach, photogra
pher Steve Ravmer's cameras raised immedi-
ate alarm. Blue-uniformed officers hustled s
off in a sguad car for a tire-screeching race to
the police station. Thev had snared, | gleaned
from their excited exchange, two master spies.

“You must carry written government per-
mission o photograph in Kuwait,” the un-
-.;rn:li[]:;_ counterintelligence inspector told us

during hisinterrogation. Cur ministry sponsar

662

Bahrain Whorry beads click in the hec-
tic currency and securifies trading room
of Guil Infernational Bane in Manamda,

a city of 122,000 with some 170 financial
institutions. At Arabian Gulf University
a physician and medical students disctizs
treatment for a gird with rheumatic fever

finally arranged release and, by late evening,
a reunion with our cameras and passports

“Ench of the Arab gulf states has a person-
ality of its own, vet all are heir to the same des
ert clime, the same language and religion
They share a common history of tribal poli
tics,” Kuwaitl editor Mohammed Rumaihi
told me amid the elegance of glass, marble
ard fne Persinn carpels of his home in the
hewrt of the city., Now in its 30th year, his
monthly magarine, Ai-Arabt, reaches more
than a quarter of & mllhwon subscribers

“In 1981," he continued, “the small guli
states formalized their common bond to cre-
ate, with Saudi Arabia, the Gulf Cogpperation
Council. It has already developed gulf-wide
programs in education, finance, and technol
ogy. Eventually we will see our own common
market here, and a federnl defense force. But
Lhat will tnke time

*Lving near the junction of Europe, Asia,
and Africa, the gulf has been a strateme waler-
way since the time of Babvlon." Dr. Rumaihi

said. “The world's first maps survive on the
clayv tablets of the Sumerians, who first navi-
rated onit. Asafocusof trade the gulf, long be-
fore the battle for oil, wasa focus of conflict.™

N Big, responding to attacks by Arab
“pirate” ships, the British burned the port
of Ras al Khavmah, then signeéd a truce

with sevien of the coastnl Arab sheikhdoms
When the Brntish pulled out in 1971, these
Trucial siates formed the United Arab Fmir-
ates. Qatar and Bahrain became independent
06 1

countries, as Kuwait had in
Thell. 5., moving to fill the powervacuum,
relied heavily on its “twin pillars” policy, sell-
ing arms to Iran and Saudi Arabia. Between
1872 and 1978 1t poured 19.5 billion dollars’
waorth of weaponry mmto Iran alone, backing
the largest peacetime military butldup of any
country in history. But America’s [ranian
strategy centered an one marn: the shah
Avatollah Khomemni's 1979 revolution, and
the Tehran hostage crizsis that followed, lelt
Amorican palicy i a shambles. Desertions

Mational Geographic, Mav 1953
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AN pUrses soon lran’s military

selzing the apture long-disputed
termtory, Imgis attacked across the Shatt al
Arab, trunk of the great Tigns-Euphriates riv-
er system, But they underestimated
the iron avatollah, Although maimed by land
mines and outgunned by lragi
o af Iranian soldicrs—mans

Il territory in turn and threatening Hasra
braidl
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city. he suvage stale

] & second Hrges

mate, now 1o its eighth vear, has filled an esti

oFrEEL

mated half million
With its superior ai [rac
pounding Iran’s o1l terminal at Kharg Island
With missiles, mines, [ran re
taliated against the big ships carmving crade

trom Irag's Arab alles
Laast summer President Reagan agreed to
the 1.5 Buw At
I!-"I_-

iwnd |I_.||_'.' srnl destrovers, n air-

fOrCe i EAl

And gunbocats

havi reflag and escort 11
tankers through the S50-mile watlersvny
win, Franc
cralt carrier, minésweepers. By Uctober some
s warships gathered in and around the gull
Lhe "tankerwar had Degun in earnest
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estaphisned medical school i Manama, Bah-

ran
[NE

5 capital, oflered (emporary facuiities (o

new university. Centrally located alono
the gulf's western shore, and mddle of the
road palitically and socially, the small 1sland
state hnd ploneered in Hahraini
merchants opened the region’s first modern
school here In 1919

CoHNCE We opened our Goors [our Vears ago

rcducation

encallment has chimbed o 350, =a1d the uns-
NViahn
completéd degreeés in engineering

“We praduate th
from the medical school g

AGLU"s enerpetic dean of medicine, Dr, Al
Matar, and [ followed interns making their
rounds at Salmaniva Medical Center. In the
new classroom building next door we watched
a brain dissection in the formaldehyde-laden
atmosphere of the inatomy lab, t visitid
kevbonrds under
Ll b i I ||I‘|'_|_|I|‘._l._ I SCTPET1S

Later we popped In
SEVEN Voung women with their profes-
SLAE, AN ..“h..':-;l._'-. &ELN
scope shdes, and a video player. The group

ol salar. a

Vversiiy's |-|'|---|-I1-|'.I, Lir
saudi wh

at xantora e lirsl class—
8] 1

in 19

students mastering

on a4 pharmacolog

CIASS

er, & projector or micro

resumen thér anmmated discussion what 1o do
with a theoretical patient who was not re-

e ! patient CAWAS
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ited five gulf states Dr. Ahmed el-Agmb outlined the

n formal lectures than what Arid Zone Scences Progran

we call tutorials,” Dr. Matar explained. AGU. “Historically as

Small classes, with plenty of yive-and-take, kind as war 18 the deadlv

on exercises in problem solving and degertification
In keeping with the unmiversity s charter, the region,” he saoad
curriculum reflects Arabic and slamic values ‘INOw, for the first time
espectally the "cultural, scientific, and octu-  of 20th-century technology

DALIONA] Needs f the contribubting states sate Ii:l"-. FENELC ENEINELHng
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Unemorning I visited the arabesque pink mar-
ble headoguarters of Gulf Intermational Banlk
plong Manama's expensive wateriront
Bachir Barbir worked four vears [or Chase
Manhaltan in Beirdl before moving o0 Bah-
ram I 1976, Now one of Gull Internation:l
Bank' s semor vice presuients; he supervises
an international statl of 50 in GILE s trading
room, one of the largest in the gull
el Internabional 1s owned by seven gull

countries,” explained Mr. Barbir, a dappe:

man, @ven in shirtsleeves. A smile animated
his trim mustache, and he thumbed & string of
rose-guartz worry beads. “"'We are o "whole
sale’ bank; our customers are other banks and
governments,” he continued, “CUne of our

funchions is to serve a5 4 hink between the inter-

natioosn] Gnance market and our local cutren-

cies: dinars, rivals, aind dirhoms

By 11 4. m. the pace of the trading room be
gan to gquicken. Faltway around the world Lhe
London market wias Just opening

*Bahrain hes 0 just the night tme zone {or
internalional tracding,” Barbir sauck. ' Lhat 1=
why we work 12 hours aday, from 8 a.m. until
A n.m., Bahrain time. Our day begins before
the Tokvo and Singapore markets close, and
we keep roing, with an eve on London, until
after New York opens

| watched one chain-smoking veteran bad
ling on currency units at the long console he
shared wnath two dozen other | 1y tracders. 8
|:'-!.'-.I=. that remuinaded me of NASA £ Mission
Control. Red and vellow hghls flashed on
seven elephones spaced around him, direct
lines to the Far East and Furope. At his elbow
i green screen glowed with the Dow-Jones
quotations, while another monitor fashed
color graphics of worldwide money trends in
tlollars, ven, and deatsche marks. A room-siz
recording system behind him kept track of it
all. In the center of the now bustling room
the financial screen unrolled an AP headline
[RAN MILITARY LEADER THREATENS ATTACK
DN 1. 5 BASES IN PERSIAN GULF, | L] L

all the technology, transactions—talhied n
‘umits” —were penciled on small  papér
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WOl A4 457 L 46 OK, ' take three
units at 1.646," the dealer bargained.

Az the chits piled higher, the dealer’s ach-
tray collected half-smoked cigarettes, and
Barbir's beads clicked faster. Each unit on the
chits stood for about one milhion dollars,

“It's high stress, a young man's game.
Some are burned out at 30," Barbir smiled.
“They often get a few million dollars in the red
before chalking up profits toward noon.

“Actually it's quiet today,” he wdded
“The October erash, now that was hectic! We
staved at our screens for 43 hours nonstop. |
wore out three strings of worry beads."

Although office blocks and apartments out-
flank the slender minarets along the guli's
urban southwestern shore, new wealth has not
forsaken piety. Five times each day the muez-
zin's undulating call soars acriss the honk of
traffic, summoning the faithful to their
devotions.

In the blue-domed New Bazaar Mosque,
amid the skyscrapers of Abu Dhabi, 1 joined
thousands of believers for the Friday praver
and sermon. In the stalls under the mosque’s
shaded porticos I paused to admire the finely
bound Korans and coral praver beads for
zale, then bought a cassefte recording of the
scriptures. A perfume merchant daubed my
wrists with samples of his pungent rose attar
Inside, white-robed Bedouin and local
bureaucrats mixed with a confetti of Muslim
expatriate workers— Pakistanis, Sudanese,
Baluchis, Irnnians, Egyptians— to fill an acre
of thick carpets under cool banks of high
celling fans,

“Forget not the day of judgment! Repent
yvour sins!" shouted the tall, thin imam from
his high wooden pulpit. He wore a long gray
gown with enormous sleeves and a red fex
wrapped in white. His stern voice, raised by
loudspenkers to rolling thunder, sent shivers
down the kneeling rows.

“You cannot escape Allah's book,” he
warned. “Wallaki! Wallahi! 1t is written!"

much as its oil. A village entrepit for
centuries, Dubai was still anly a small
port town when I first visited it 15 years ago. |
had watched entrepreneurs from the gold sug
loading bars of bullion into dhows with
souped-up engines for the risky but profitable
smuggling runs to India,
The old wooden dhows still bob beside the

I:!:E BAHRAIN, Dubai lives off its wits as

b6E

quays along what iz called the Creek, but
todav the ancient harbor winds among the
glass-and-granite towers of a modern city
Dubai’s Trade Center tower, stretching up 39
staries, s the tallest in the Middle East. With
tax-free vision, bold shipping ventures, and
a wide-open trade policy, the City of Mer-
chants, as il hills itself, is bent on becoming the
Hong Rong of the gulf.

“The last 20 years we invested six billion
dollars in roads, ports, and power plants”
said Abdul Eahman al-Mutaiwee, director
general of Dubai’s Chamber of Commerce and
Industry, “In aquarter of alifetime we moved
ahead a millennium. And it paid off.

“Chur modern Port Rachid, capable of stor-
ing 30,000 containers, is filled to capacity, ™ he
continued. " So down the coast we built Jebel
Ali industrial port. Jebel All's industrial xone,
with tax-free sites, duty-free shipping, and
cheap Inbor and power costs; has already in-
stalled 160 international companies—Ilike
Xerox, Black & Decker, and Safeway

“Dubai Drvdocks can repair the biggest
tankers afloat. Some zaid we overbuilt. But
the drv dock is busier than ever now with war
casupalties."”

Three-fourths of the merchandise unloaded
in Dubai is reexported, by freighter to India,
Pukistan, and East Africa or by coasters far-
ther up the gulf’s risky channels to Saudi Ara-
bia and Kuwait. But most shuttles across in
dhows Lo the smaller ports of southérn Iran,
Dubai’s bigeest single customer.

I walked down past Dubai’s Shilte mosgue
through noisy covered sugstothe ferry landing
near the ruler's office and boarded a narrow
wooden abra, one of dozens of water taxis that
ply the Creek. Two bridges and a four-lane
tunnel speed cars and expensive taxicabs
across the harbor today, but Dubai’s abra fleet
offers a fast, scenic passage for only 25 fils
(about seven cents),

Along the waterfront clogged with dhows
five and six abreast, T threaded my way past
longshoremen sweating cargos aboard: crates
of Indian tea, Japanese video plavers, Dutch
canned milk, Chinesé wheelbarrows, Korean
truck tires. On one of the larger craft, headed
for Bahrain, crewmen lashed down cars and
jeeps, filling spaces between with Tailwanese
telex machines.

| paused at one typical vessel, about 50 feet
on the waterfing, square-backed with sweep-
Ing stern boards, a graceful sheer, and a high

MNational Geographic, May 1988



Baskets of onions and strings of drving
fish hanging on the wheeclhouse spiced the gro-
ma of the falling tide. A cardboard sign w
crucle Arabinc script announced the dhow s lra-
MAME OF ALLAH—

LENGEH —LGHULAM

SLETT

TELELTY |||'-I'-r|.'_r'-"1|' IN THI

VERSE] T HANDAR-E

ALY, MASTRER
sirippead o

||'I'.I'- '-':II-_ LW ol '|.|' O s

Al g hed among fraved hawsers anad rysty an

chors on the bow, bathing trmom buckets: the
tapping of the ship s carpenter floated out of
the greasy engine hateh. The rest of the crew
gathered on the sun-bleached deck amidships

r ¥
e shade of a tarpaulin, taking turms on

clay water pipe. One waved me aboard. B

tween puiiz of the mild Iranian leaf we talked
about the booming cargo business: dates
dried lemons, fancy metalwork, and fine car

hets from Iran tor Dubai's tax-{ree consumer

goods; aboul the sudden monsoon squalls tha
hatass the smaller dhows: about the cost al die-
Aabout the wart

sl spares—and, inevitably,

Dubai

I 1 F
FEHLE DENDTE SQLEITUE Tor Noams

[ rodesmy

el e
MNothing personal, mind vou, [t isvour govern-
ment,” the sailor said. “The Iragis started this

war; they attacked vour warship, killed your

"'The Americans are shaitans,

sallors, How can vou side with them ™

CHOES of an earlier confliict resounded
when I was granted an audience with
sheikh Sultan bin Muhammad al-

(Jasimi, who rules the nearby emirate of Shar

jah. A gracious, expansive man clad in trads-

red-and-white headcloth and gold

trimmed cashmere robe, he 15 a descendant of

the ih_f.!-ir'.ll Iribe of --.'--".-'.l';'r_-_ wWnho ¢ I_"|'_|'._'|j|r_'l:_
the stragl of Hormuz and Iought munnine bat
the Breitish for half & «

e subdued

Eliss wit

Az wWe SIPEAEC TEd Irom fine crysin CUfiFs, H
scare af his Bedouin retainers leaned on their
rifles tust outsicle the doore: bevond, a saund of
uniformed zoldiers patralled the high, crebel-

lated palace walls. Bullets had impeached one

A pull from a water pipe occupies an Amb as two hatiess [ranian seamen

n from frman thread dangerows waters T Oring in

corpers and hmdicrais 0 exchange for |.'r'|"!l-.!.’i|. EX Onil GINeT SCUrte CONAuRT Foi ik

Living in Harm’'s Way
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of Sharjah’s recent rulers; only last vear my
host had survived a takeover attempl by his
nlder brother

A man of two worlds, Sheikh Sultan had
just published a book, The M vk of Aval Pora-
v in bthe Gulf, based on s Ph, L), thesis at
England’'s University of Exeter
| &5Lh century our |i|.|'||='- FLIEEEa
c of the oyl

- 1
(ORI TURL |"i-.1||' WiEH Six) LTS,

" Lhuring the
[ 12 G Ddith -|I|| COMMMANQdIineE A
the scholar-
shetlch explained. * Drgging through the Hom
bay Archives, | was able to document my case
Lhur salors rates
defending their native water

“Histon

thiy were only

WEers nol

Il-llr" I]II—:-I .I-I-'-

5 written by the v

and the British published most accounts of
that period. 5o in Western evi
main,” he said. “1 hope my work will help
lend balance to the gulf’s history.”

: PIrAIeE WE I

ROM Y SHIPS OF THE DESERT " the gulf na-
tions traditronally ruled their other sea,
the vast wavesof Arabian sand. Formil-

and culture as

lénnia the camel |I||r1'|::.:!|'|| i

WALTOr s OLUnt. bearer ol o ARG, FESETYOIT,

fieRsune o1 w -|'.1|I:*I. and source of milk, hides

and wool, s hiibng canter drove the beat of
Arah poetry and music. M
the camel stands obsolete as Bed

link toeethe

W INONE SeEnerationn
N IMOVEe

1nto town houses, a8 mehwavs




the scattered oases and jeeps patrol the dunes
What may =ave the beast from extinction 15 the
growing popularity of camel races, In winter
sharpih holds them every other Frday

| arrived 1o dust and darkness at the desen
Adb Dhavd as

hirst 30

THRCEUCCLLESE MeATr |_|:-:' DasEs 0l

Bedouin lined up the Camels for
hedped thie

Pakistanl and Banelncleshi hows

A sunrise start. Bedouwin trainers
LNy JocKevs
gix to ten vears old, into special Velcro sad
dles that locked them on by the seat of thei
pants. Many waore walkie-talkies strapped to
Behind the startinge line another

their heats

thelr chiesis

INE DEAsts '..'l.:l_l[r_-ll Fo]

Officiatine 4t the event from the front seat ol

250 DBaw

his Range Rover was Sheikh Sultan’s onc
definnt brother, Abdul Axiz, now Sharjah’'s
deputy rulet

“The rices keep alive one of our most Lm-
portant truditions, Sherkh Abdul Azix said
a5 A R-47-toting bodyguards poured rounds of
coflee from ashiny brass therinos

“lencourage the sport. | Brought 3o camels
Lo race today, he sad. YO0 course racing im
proves the breed, A top thoroughbred camel
like the iamous ivara |AIrplane | —cin bhring
about 3600000, he
adlded, then rased a hand signal.

Bang! went the starting gun, followed by
cheers and shouts g5 the camels began their
six-mile, straight-hine lope across the desert
with a fleet of jeeps and pickups, led by sheikh
A\bdul Azie, chasing alongside

“Ya Allah! Fa Allah!” the trainers shouted
mto their wallae-talkies
nurry!’
lowed v its own cloud of early morning dust

two mdbon Jdifhams.

e _'-.I.I-.I'-

“For {aod

long after the spectacle was swnl-

Here in Sharjah, as throughout the gulf
CEMLLITIeS still polhide, on a dusty camel con
course or in the hlgh-risk race for oil offshore
[Despnte the war, life poes on, bot exght trou
Bled vears have whetted o thirst for peace

Unly then can the gulf states Gind their
wWinmng stae D

Shﬂrjﬂh Complaining camels tended by

Hedodidn ar i':lll.l; ||I e thie st MR LLRE for a

race in Adh Dhimwd. Coffes s powred for d
[ronf-seal spectator, Shelkth Abdul Azir

Eile |.|:'| TR% ridir. s o
near. FHis ARK-47 18 g common sight in the

gfl=rich nations that rom the troubied gull




" FLEAS

The Lethal Leapers
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I'ts meal at its feet, a cat flea magnified
120 times burrows through the fur of its
host. Intricate, adaptable, bloodsucking
parasites, members of this insect order
can survive months without food, with-
stand tremendous pressure, and leap
150 times their own length.

But there is a darker side: As carriers
DfPIﬂEUE:ﬁEGE have claimed more vic-
tims than all the wars ever fought. Sen-
tinel of horror, a shull and crossbones
decorates an ossuary built on the site
of a mass grave of 14th-century plague
victims in Rouen, France.
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UR HELICOPTER skimmed Al

treelop level, the desert Dae-
I'I-l'.::l.tJ'. Lis H IJi-'..'.:'.'IJI.|_.:_ I.ll.l.Ji
“heeps us  off
raciar
the South African pilot wryls
lurched o dodge a tall palm
We had entered the troubled border area be-
tween Namibia and its rn neighbor An-
rola. But rate o far older
war—man's battle against plague. 1t stalked
the Namibian below, one of mamy
plague zones that survive worldwide, despiti
ceaseless efforts to control this disease
| glimpsed a fenced cluster of huts
control teams under the protective eve of 50l-

unirien
commented
as the copter

SCFEENns,

| had come to invest

1":1';1-

diers were dusting the Eraal with clouds ol
DDT. Around it corn crops lay shriveled
Dirought was inflicting its misérv—and help

plagie
starved by the drought,

L S
Wil

food] starec in the Kraals

ek

gerhils,
explained Professon
Margaretha Isaficson, a doctor from neighbor
ing South Africh. “The rodents bring plapus

ith them, and fleax for spreading it

lu the hospital in Oshaknti I leanéd over 11-
vear-old Monica Sherugeleni and smiled. Shy-
y she iifted her arm to show me aswelling the
:=i;:|_' of my palm in her armpit. Warm and firm
to the totich, 1t

prow th that gives Lhe

was o bubo, Lthe I PLoTmalii
name to hubonic plague

“Cases number in the hundreds, and the
sengnn isn' L over vet, " said Maj. Neels de Vil
liers, head af South Africa’s 58 doctors on the
seehne. Y Young children, two to three
ald, usunllv recover. Older patients sometimes
develop septicemin or m-_nm;.:iliz-. and these
may die. But our mortahity rate 13 onlv 4 pér-
cent, lower than vours in the States”

Accomplices of plague, fleas
highly speciahized bloodsucking parasites at
least 60 million vears ago, probably
prehistonic mammals: Their
wave had wings, but these would have tangled
i the host's fur. Jumpimmg provided an alterna
tive means of resching b passing host or evid-
ing enemics Gradunlly muscles and tendons
wire modified to help power the formidable
hindd legs ki the flea a star performer
a troe mmsect Clympiin

Fleas of various species can
* Jump 130 tmes 1

I"l.'ll|.'. el As

HVYIINNE O

AncCesiors

war own length —vertically
or horiz lr'l’.il|'.'—-I'|.__|I1"'-.'i-l.|l'rlf L0y B MDA JUmping
neariv a Ltho I*-.:Illl g

& SUrvive months w |f.|'.-.- 1t feeding:

Fleas: The Lethal Leapers

VEArs

may

* accelerate 530 times faster than the space
-]l:LI'lI'_

o withstand engrmous pressure —the secrel Lo
surviving the scralchings and bitings of the
leg-ridaden:

* FeEmamn irYazén 1or 8 viEar, -'IiI'TI'I FeEvINVE
Inthe 17th century when the Dutchman An-
ton van Lesuwenhoek was perfecting
croscope, he chose the flea as a subject for
cerutiny. His observations aroused such inter-
est that the microscope became known as the
“flen To great merriment Lesuwen
hock discovered thiat these minute parasites
had parasites of their own, 8 web of predation
that evoked Jonathan hwift's sallv

the mi-

placs.”

S, naturalisis obserye, a flea
Huath smaller fleas that on fiem prey;
And these have smaller sl Lo bite em,

Awnd 50 proceed ad infinitum

tut for millennia the disease spread by theas
has been no laughing matter. Plague may have
originaled among burrowing r-.-r|r1|I= 0]
ral Africa and central Asia. When plague

hroke out in a rodent population —guicklv

LT

|,I"l--'|I-J

r-!LI]
I e A
iE LT

EGREATEST OF EASE

a il
springs tnto a somersaultin a muleipl
sure, Its acceleration of 140 g's
50 rimes the acceleration of the shurtle
after LifT-off

The mechanics of

EMICE

fuoming hinge on G
Feglin

d i the thormr above the

sUperelastic proteln koW as
(above) [Dcate
innsect’s hind legs, Leg and thorox muscles
compress the resiling (15 relense catapiiits
the flea upward. Aloft, the flea tumbles and

vtends it= lees 1o snag o passing fuost
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SECOND PANDEMIC
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Fleas: The Lethal Leapers

reached across the Mediterranean
from Africa during the first pandemic,
beginning in A.D. 541 (inset map). This disease
of rodents, carried to man by fleas, reached
Constantinople within a year; 10,000 died
there daily as the infection peaked.

Ciries were abandoned, agriculture declined,
populations plunged, trade faltered. After 200
years, plague mysteriously vanished from Eu-
rope. Six plague-free centuries passed. In 1346
it returned, traveling in the wake of coravans
and ships that plied trade routes between Asia
and Europe. The unwanited import landed
at ports like Marseille and Genoa and pushed
inland. Cities suffered most; the contagion
spread quickly in crowded, filthy conditions.
By 1352, 25 million people hod died in
Europe alone.

Death's scythe cut across all levels. Peas-
ants dropped dead in fields. In England three
archbishops of Canterbury died within one
disease is making us more cruel to one another
than we are to dogs," English diarist Samuel
Pepyvs wrote in 1665, Corpses were dumped in
pits, in rivers, at seqa. "Father abandoned
child, wife husband, one brother another. . ..
And I, Agnolo di Tura . . . buried my five chil-
dren with my own hands, ™ recorded a chroni-
cler in Siena, [taly. With few to work fields,
peasants could demand higher wages; cracks
in the manorial system widened. Added
di Tura: “So many died that all believed that
it was the end of the world."

677
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“THEY IMED [N HEAPS and were buried in

heaps,” wrote English novelist Daniel Defoe.
A weekly death census taken in London

in September 1665 tallies victims (abowe).
One doctor rued, “Now people fall as thick
as leaves from trees in autumn.”

o Roch, a patron saint of plague, painted
by the 15th-century Venetian Carlo Crivelli,
points to a bubo, the ymphatic swelling
symptomatic of bubonic plogue (left). Suf-
ferers believed the smint could cure. Though
their role in plague transmission was as

yet unknown, fleas were part of daily life.

Blood-soaked cloth may have been inserted
in this 17th-century English ivory flea trap
in hopes that the insects would enter the
trap and spare the wearer,

SALLERE L ACCROER A, WENEE [LEPFT)

National Geographic, May 1958
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HELL ON EARTH, the nightmare depicted by Flemish painter Pieter Bruegel in his mid-
l6th-century “The Triumph of Death” reflects the social upheaval and terror that fol-
lowed plague. Desperate for an explanation, people blamed the planets, God, and each
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other. In 1348 Jews in France were dragged from their houses and burned. Pogroms
occwrred throughout Europe. Reportedly 6,000 died in Mainz, Germamny; 3,000 in 681
Erfurt. When plogue subsided, few Jews were left in Germany or the Low Countries.



Plague encircles
the globe

THE SPREADING STAIN of plague
tainted the world yet agoin when
the third pandemic erupted in
China in 1855, Reaching Chinese ports in
1894, it was carried around the world. That
year Dr. Alexandre Yersin (facing page), a
Frenchman sent to plague-riddied Hong
Kong by the Institut Pasteur, identified the
plague bacillus, The next breakthrough
came in 1898 when Frenchman Dr. Paul-
Louis Simond discovered that fleas trans-
mit plague from rats to man. Because of the
virulence of the pneumonic plague thot
overwhelmed Manchuria in 1911, a doctor
examining a patient wore a gown and mask
(right). But plagtue remained unireatable
until the advent of sulfo drugs in the 15305
and effective antibiotics in the 1940s.
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ON THE OFFENSIVE, a plogue-control worser
sprovs a village in northern Namibig for
feas. Dr. Marporetha Isadcson, senidor
advisor to South Africa’s plague-control
program, inspects the hut of a recoverad
patient who has returmed to her village after
berng hospitalized. In 1986 the World
Health Organization rallied 1,003 cases of
plague, but statistics mistead: many coun
tries foll to report the diseose

Plague struck without patiern, skirting one
area only to |'l|i1E5_H|.'l'lh another. Busy ports

such as Venice, Marseille, and Barcelona en
dorens of outhreaks, England took 200
vears to recover from its l4th-century death
toll. In the Great Plague of 1665 at least 68,000
Londoners died. Survivors cowered behind
shuttered windows as the body collector eried,
*Bring out your dead' ™

In man, plague enjoved an unwitting ally

g

Families crowded in houses where rats were
tolerated and hyvgiene did not exist. People
wore the same underclothés day and might
Fleas and lice thrived and went along when
the clothes of the dead were sold or passed on

As the second pandemic raged and waned
through the centuries, chroniclers came tanta-
lizingly closeto the mysterious cause of the dis-
gase. Observed Chinese poet shih Tao-nan in
1792, shortly before succumbing to plague:
"Few dayvs [ollowing the death of the rats,
Men pass away like talhing walls!’

N THE LATE 18005 the third pandemic
spread plague around the world. [t
Imgers today. Carmied out of China’s
Yunnan Province in 1855, plague trav-
eled slowly east: by 1894 it reached Hong
Kong, where it killed some 10,000 people

s

In this charnel house & young French bacter
ologist unmasked the pestilence

Alexandre Yersin had been sent by the Insti-
tut Fasteur to mmvestigale the epicdemaii
ining a plague victim, he found in the buboes

B X AT

A W HTT l..-j AL l'lill.ll.":-, i:I.]I. .-'I][]|.|i.'II i.IL i:I.]l|.|‘|'._:l.§'-
ance . - . short bacilli with rounded ¢nds."

Oine part of the puzzle had been solved. But
how was the guilty bacillus transmitted?

As Hong Kong's death toll mounted, hun
idreds of ships docked and departed with their
(amiliar complement of rats. Steamships now
carried the disease even faster, before unsus
pecting crews became (. Plague fanned out to
where it had been unknown: Japan, Australia,
southern Africa, and the Americas.

Vational Geographic, May 958



Indin, the site of earlier outhreaks, was

espectilly hard hit; stx million died 10 a der
fde: Unce again the Institut Pasteur sent help,
Lhis time Dir. FPaul-Louis simond
Walking filthy city streets, he observed
dead rats littering plague-ridden nelghbor-

hoods— 75 in one house alone. Humans who

cked them up, he noted, scon fell il them-

selves. Im hi= makeshift Bombay laboratory,

a tent pummeled by the monsoon, Simond
dissected rats and found the plague bacillus
These plague rats, he observed, carried far
mare fleas than healthy ones, He also noted
that, contrary Lo common belief, the rat flea
readily bit man
Hats bactlh

fleas simond had

Fleas: The

Lethal Leapers

the connection. Kats were plague’'s natural
hinst but could not themselves transmit the dis-
ense 10 IMan |' II‘:I"-I I:'rll-_’“:!"..r-l‘lli 1.'|'Jr]| CONtaminat-
ed rat blood, however, could transmit plague
from rat to rat —or rat to man

“On June 2, 1898, T was overwhelmed,"”
Simond wrote, Y1 had just unveiled a secret
whith' had tormented man for so lomg.”
Though his discoveries went generally unrec
ognized for o decade, they helped form the ba
sis for modern plague control

Today we saspect thal of the more than
2,400 known spécies and subspecies of fleas,
perhaps only 120 can transmit plague. Fewer
Lthan 20 species readily ite man

Transmission of plague requires precise

HRS




'O RAISE FLEAS, researchers at Cornuell
Uinmversity's College of Veterinary Medicineg
developed an artificial dog, a network
af blood-filled glass feeding chumbers

A rodent’s burrow may have been the soioree
of infection for Carl Weinmerster of Santg
Fe, New Mexico, In 1983 he survived plogue
caught from a flea that one of his pets picked
up from an infected rodent.

Getting a jump on fleas
Fleas in the house # Here's-how to cope

1. Siavi early. Don't walt uniyl they get the
Upper hand during peak summer breeding

sEason . AS the old saving goes U viou kil

one fea in March, vou will Kill a hundred.”™

epEs, larvae, and pupae. Add a httle flea
powder 1o Lhe vocuum Dag. Spray an insed
tcide recammended by yvour veterinarin
in clgsets and along baseboards where o
VACUUMmM wWon [ resch

3. Shanmpoo your pel with flea sonp and
dust it with flea powder. A loose Bea collar
may nleo help

4. Sprimkle bomax or an insecticide recom
mended by vour vel on your pet's bed snd
[avorite haunts

5. Still semitching? Call a prafessional

exlermensior

2. Vacumm weéekiv. One of the most 'effec |
tive measures is o suck up fleas, along with |

etk

meshing of A complex chain of events: To give
vou plague, the right tvpe of flea must first bile
a rodent infected with plague and pick up the
bacillus: The microbe incubates 1o the fen's
digestive tract, where it multiphiesand eventu-
ally blacks the gut. If the now starving flea
bites you in a fruitless attempt to feed, it will
inject countless plague bacilli into your blood-
stream. Just ane can lead to death.

0 KEEP PLAGUE in wild rodents
lrom spreading to man; our leading
weapon 15 insecticides. Spraying
for fleas with DIVT, Burma, Viet-
nam, India, and southern African nations
have scored major victories agninst plague
But war or social upheaval can interrupt these
progrums, Eiving fresh opportunily to what
one doctor called “the enemy in-ambush.”

Diaring the Vietnam War soldiers and civil-
jans sought protection from shellfire in under-
ground mazes,  Bancicool rats and other
rodents adopted these convenient burrows
Between 1965 and 1970 official reparts listed
24, B48 cases of plague. Thanks to antibiotics,
wrcent of the vicums survived

“Marue mistakenly still carnes & ternble
stioma, something governments feel they
shouwld be ashamed of,” said Dir. Norman
(., Geptz, the World Health Oreanization
(W HO) official m Genevain charge of Keeping
tabs on plague control around the world. He
told me of a doctor who worked with one coun-
try's local health officials setting up a program
tocheck rampant plague and then |||l||'J acour
tesy call on the minister of health

“We used to have many cases annually, ™
sl the minister glibly. “'Thanks to our con-
trol measures, we've had nome m 30 vears "™
Orificially plague did not exist

The United states once did the same. When
plague came ashore in San Francisco on June
, 1899, political leaders, protecting business
interests al the expense of disease control,
averrode health officials and dented its pres-
ence, The governor decreed it a felonvy to pub
licize s existence. By 1904, more than 100
peaple had died of “syphilitic septicemin,™
the ofheual pseudonym of plague

Western Amernicans still pay for that deceit
Inlecting one wild rodent population after
another, the disease made 4 macabire march
inland, Today 1.3 states hve under its clowd, A

G

-
o
ol

result: Forty Americans contracted plague in
FOR3: six clierl. Last vear there were 12 casos!

Marional Geographic, May 1955



twao victims succum bed
Arnzonn and New Mexico, Here p
ground sguirrels and praine dogs hve as close
as one’'s backyard

Most cases oocur mn
AEUC-Prone

Because plague occurs infrequently in the
L. 5., it is not alwavs recoenized.

“The disease is difficult to dippnose.™ ex-
plained Dr, Allan M. Barnes, director of the
Center for Disease Control's plague branch in
Fort Colling, Colorado, “ Patients may be sus
pected of having flu ar some other virus and
sent home with prescribed medication, which
hns no effect. Hy the ttme they call the doctor
apain, theéy re critically ill.”

The peril 13 greatest if vou come down with
the disease i a plague-free arca. In 1983 A
teenage girl who had petted o sick chipmunk in
aanta Fe died of pneumomic plague n South
Carolina on her way home to Marviand. Local

doctors never thought of testing for plague
Whereas an estimated 2 percent of plague vie
tims diein Hurma and 8 percent in South Afn-
ca, in the medically advanced U 5., due to

Fleas: The Lethal Leéapers

thas unfamaliarnty, the death rate 1s 17 percent
To predict where plagupe will stnke next,
Western health officinls keep a check on wild
rodent populations
"We are concerned about plague outbreaks

among wild rodents anvwhere there 15 risk Lo
Bernard Nelson, head of
California’s plague-monitoring team. “The
main threat isinurban settings. In recent vears
we have trapped 'positive’ rodents in Griffith
Park, in downtown Los Angeles. Plague is
endemic m the San Bruno Mountains, right
next to San Francisco International Airport
But the flea species that live there don't bite
DO

Like control, plagoe treatments have groat-
v improved

“The slower bubonic form 15 easily cured
with antibiotics,” said Lir. Thomas kerese-
Lckze of W HOL. Y Hut pneumonic plague, in-

homans,” said Dr

£,

[ecting the lungs, is fatal 95 percent of the time
[he patient must be isolnted and given antibi-

atics very quicklvif he istosurvive, Worse, the

bR/
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STICK-TTUGHT FLEA

Echidanphurgn pailindcea w’

fermale 1 mm _
MOUNTAIN BEAVER ﬁi.l-_ﬁ

Hyatrichopuylla scheffe
il & - B mm

ASIATIC BAT FILEA
Phanamapayifa breviceps
furmurle 1.8 - 3mm

AUSTRALIAN MELMETED FLEA
stpphanocircas donaur
fariitly 3.5 - 3.5 wt

AFRICAN ROTFENT FLEA
Lhrippsylis ivpusiis
fermele 35 - 5 mm

ALSTRALLIAN RUDENT FLEA

: : . Mocroprvila heholés = L

\ : fesnale - 6 mm CFRIENTAL RAT FLEA
= WOOD AT FLEA Nemopayla cheppis
A nprenopepllus gmptgbodls farmala 3 - 2.8 min

femuatle 1% - 3 mem



Cerinpiiéling grorner
fermple 3.5 - 1.5 mm

EROPEAN MOUSE FLEA
Lepropuia segria
| g3 mom

ELROFEAN MOUSE FLEA
Leptopayiio segnia
Fruiie 1

HUMAN FLEA
Pulex prritapita
mele 3 -3 mm

CATFLESY =
Crenocephalidos felis
female 2 - 3 mm

Nature’s
hitchhikers

INI-SPLENDORED THINGS, fleas are
found nearly everywhere, éven i the
polar regions. More than 2,400 spe-

cies and subspecies have been described. The
majarity [fee on mammals; a few infest birds. An
asgortment of fleas (left) (Hestrotes varuations
thelr shape, sice, and host preference. Each flen
(s enlarged 20 times gbove 1t5 life-size rendering,

Fleas {tve for as [ittle a8 a fow weoks or as long
as a year or mare. As parasites, their first order
of business is to find a host, then hop aboord. To
accomplish this, they are equipped with anten-
nae and bristles sensitive to heat, vibration, and
gair currents. They can also sense carbon dioxide
extizled by a possing host.

Flens are living burrs, studded with bristies and
caombs, They need all the clinging powser they can
get, fuced with continual rejection by urmwilling
foats who attack with tooth and claw. Flea bod-
ies,; flat from side to side, allow them to manetneer
befween fur hatrs. Mouth parts consist of sawlike
ances that peactrate shin and a blood-siphoning
tube. Some fieas fred quickly and leave their host;
others remuain fived, imbibimg when hungry

In South and Central Amerioa dand Africa the

female chagoe flea burrows into the skin of man

and other hosts to undergo a little-studied repro-
ductive cyele. Embedded head down (bottom, at
laft), she expands from the size of a pinhead o
the size of @ pea in oight to
ten days and fills with eggs
If o rmale then mates with
her, the hundreds of eges ahe
releases, right, will be fertile
The flea must be cut out, or
imfection may ensue. A troy
eler who went barefoot in an
tnfested area had this infec-
tion to show forit (left)
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patient only has (o cough or sneeze Lo transmit
it to others.”

No one believes that plague will ever be
eradicatid

“There 1= a vaccine, but it is not totally
effective and lasts anly 2ix months, " explained
south Africa’s Margaretha Isaficson. Yet in
plague-rife Vietnam only a few vaccinated
U. 5. soldiers contracted the disenze.

Wiping out the rodents that harbor plague
15 1mpossible —and undesirable during out-
breaks of the disease, *1f vou killed all plague-
carrving rodents,” sawd Dir, Isaficson, “their
[teas would seek another host, and it could be
yvou! Rodent control should be practiced when
thers s nodanger of depriving infected {leas of
their hosts,”

Three pandemics, killing more than 2K
million people. Cinly
masquitoes have caused as much misery asthis
fﬂ_m_"]nut'lm_.{ arder of called
siphonaptera —“wingless siphons." Yet for
generations we have not only tolerated these
pests, we have used them for entertainment.

ISeASE-CArTVING

insects -J|~1|".

HE CIRCUS was in Tull swing. The

patrons watting at the door were

among the milhons who flock to

Munich, West Germany, each fall
to attend Oktoberfes:
flea circus.

and the celebrated

I'HE IMIYENNE OF FLEA EXPERTS, English
recibrraliet Mirtam Rothschild has wiritien

more than a guarter of @ muliion words on
the insect, including an analvais of how i
jumps. Her father, a renowned entomolo
g5k, described the Dubonic-carrying raf
fen. As a young woman roising a family,
she studied fleas at night after her children
went fo bed

()

Earlier 1 sat across from Hans Mathes and
walched one of the world’s last Mea impresa-
rins feed his performers before the next show
(pages 692-93). Sixty of them, some harnessed
to tiny gald coaches, lined his arm sucking
their meal of hlood

“Be careful!” Hane cautioned as T tried to
focus my cameras on the brown specks, "V
brations make them lose their appetite.” But
the fleas seemed unconcerned. For an hour
they fed. Then he dropped theminto the draw
ers of g tiny green chest and carried them to
center stage

Fleacircuses have béen a Mathes [amilv tra-
dition for maore than a century. Great-uncle
Orlof entertained Queen Victoria. Hans's fa-
ther toured the fairs of Europe

Hans prefers Pulex orritans, the human
flea. He only uses the females, which, he says,
than smaller, “dumber”
males. Was training really involved? | peered
clozely at Nero, pulling a gold chariotl by fits
nnd starts. A twisted gilded wire around
MNero's thorax hitched the flea to the vehicle,
preventing a leap to freedom. [ knew that
whatever the activity, and Hans's patter, the
performers were only strnugghng to escape—
normal flea behavior. If they get sluggish,
Hans gently picks them up with tweezers and
warms their fesl with his breath.

One of the world's most distinguished flea
experts lives on an estate negr Cambridee,
England. Miriam Rothschild (left) pulied outa
well-thumbed photograph album as we chat
tedl by the fire. Instead of snapshots 1 saw
hundreds of cross sections of fleas, photo-
graphed under a microscope —the results of 10
viers of work

* Evervthing about fleas is unusual and fss-
cinating. My [ather, Nathaniel Charles Rath-
schild, gave me the bug,"” she quipped. “He

Are more #Scfve

wik & banker, but he spent his leisure hours
collecting and cataloging fleas, describing
hundreds of new species based on differences
in their external anatomy. I prefer to focus on
their internal structure, and I find as many
differences there "

Rothschild's studies include a special
examination of the flea's unigue propulsion
svslem —the secret to its awesome leaps

Preparing for ift-off, the flea crouches like a
runner waiting for the gun. Leg and thorax
muscles compress o tiny poad of superelastic
protein in the thorax known as resilin, A comi-
plex mechanism trigpers the explosive release

Narronal Crepgrapiie, May @85S
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RABBIT TRANSIT: Fleas parde down the nose of @ host
richhit to hermewhborn to mote and loy eggs. Mirom
Rothechild dscoversd] thar the reproductie cycle
of the rabbir flea is cued by hormones in the pregnant
rabbits blood, ensuring that the next generation
of fleas 18 born with the next generation of rabbils

A car flea larva ingests blood exuded by a feeding
adult (rop). Larvae molt several times, then spin
U cocoun (above).

Fléas: The Lethal Leapers




of resilin energy that huyrls the flea upward

Blasting off. the e eXDeneRces an accel
shuttle after lift-off. The flea |.L1_L[d!||-1f|.! s
“knees™: the feet are too slender to withstand
thiis sk

Aloft, it may cartwheel end over end, stem-

eration of 140 g's, 50 times that of the space

ingly out of control. No problem: Its six ex-

tended legs, covered with bristles and tipped

with hooks, act as grappling irons to snag onto
fur or feathe:

Powered by its resthn mamspring, the fea
:_;r|!--;;;-:ir| lesslyv again and asqn. Bothschilil
and a colleague, testing the stamina of rat
fleas, elocked ane Hed jumping 30,000 times
without stopping. Bat fleas, which must stay

’ : yize . :
with their nerial hosts, lack réesiiin altoesther,

LEAS FALI rito thiree asie J ALEEOries
according to theirr movement pal
terns: secentary fleas, stick-tight
fleses, and mobile fleas —the kind we

I -
Know s

Tumping aboard a host only long enouzh fol
n meéal, mabile fleas spend much of their lives
in dark recesses of the nest, be it burrow, dog
house, or vour carpet. Here they deposit their
egys, which soon hatch into lamvae that encase
themselves in 4 cocoon W transform into pu-
Dar [1 !Lu' st i-.-un.un ||II"r'|||II Fermaln dor-
mant until itz return, then spring up as adull
fleas in voracious greeting

=eclentary [leas ricle ther hosts wherevel

they go, sucking bhiood whnen they are hungry

Cnme such female flea found om livestock m
Asin produces eges by the thousands, stretch
mg hett abdomen to nearly three-quarters of an
inch — the longest flea in the record book

Partinl to hvestock and |IFI|Lﬁ.' stick-1ighil
fleas attach themselves Lo hosts for long pern-
ocls of time [-|EL i ﬂl.llr -||';U|1 Hem carries this
attachment to extremes. She burrows mto th
host 's skin, then swells to the stze of a pea,
causing painful welts all too familiar to those
who live in the tropics, Yet the male of a re
lated stick-tight [lea species —born only to
hiredd — never feeds durnng his short life

A flea that dwells mainly on the ears of rab
hits became & link 1n the great myvxomatosis
outhreak of the 19505, which almost extermi
nated the rabbit populations of Australia and
Europe, Transmitted by mosguitos in Austra
lia, the viral disease was spread m Greal Bnt
i by rabbil feas. Investignting, NMinan

Rothschi

.- III'II..I! :I"-:'rilll 'rl""

Wiy TURS



et Mumich fled corciis 'i"l:—:.:l:l-'-‘.l red
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CHINES I[N THE ARMOR, spaces betiween the

cuticle plates of a flea's exoskeleton provide

a toghold for mites, which hitch a ride on their host. This the flec sago, aon mterploy

between host and parasite, recapitulates iself on an even

and complex that it took her nearly three vears
Lo unravel i

Rabhit fleas, she discovered, have handed
aver to their host a vital decision
breed. “"The fleas cannot reproduce unless Lhe
femile rabbit becomes pregnant,
zchild. “As the rabbit’'s pregnancy progresses
hormone fluctoations in her blood alse affect
the fleas, triggering each phase of their own
reproductive cvele.”

Ten days before the rabbit litter 15 due, the
fleas begin to mature sexpally. As the mother
rnbibit

~when Lo

1 [
sitil Rolh-

feas
migrate o the young. Tarrving long enough 1o
mate and lav eges in the nest, they thus ensure
that the next generation of fleas i born with
the next generation of rabbits.

Fleas have many wavs of locating their
preferred sources of food. A host's body heat
and odor, subtle changes in light and shadow,
traces aof carbon dioxide exhalation—all can
give cues to the fea's finely tuned sensors
The bristles on a saddle-shaped argan near the
flea’s tmil may serve to detect shifes in air

licks her newborns dry, the

movements, g furtheér clue to the proximity ofa
potential host

RONICALLY, man is unique among the
primates in having fleas, perbaps be-

cauze this naked ape wears clothes lor

fleas to kide in and lives in howses —
large burrows of sorts. Through the ages we
hawve been of twio minds about fleas: to put up
with the itch or W DEnt back. In ttmes past,
women wore flea traps in their bodices. The
perforated wood or ivory cylinder, possibly
holding hlood-soakec cloth, was supposed to
altract and capture the pesis, Flea-repellent
sachets were tucked

etween bed sheets

| remember vividly a night spent with leas
in o hut in New Guimeal 1 would have siven n
lot for an effective flea trap then. To my sur-
prise my male companions were hardly atten

“Fleas seem to prefer women,  Rothschild
confirmed. " Perhaps human fleas respond to
female hormones the way rnbbit fleas do. An
interesting line of resenrch !

I ditin’t volunteer my services L]

Nanonal Urepgrapiuc, May [958






Being American
elps us see Europe from
a special point of view:

Cur Fhy .-ﬁm'.n Vacstions™ hove
e creitcu] with American visitons
IERRRNIEN

For oo, we ve macke getting to
Europe cusy Sysdercicde, ioe fiy o
nire Erancedn Ciftes, inelling
Lowsglors, Peoes coned Freolefrant. Char
e sty sevnicoe frowes Ll
Feard Wlardhy fos Meadricl Begins Moy 26

second, we ve designed these
VICHERON [ RICHRIESEC TOLrs thee wany
Armericans like wo travel, Wicve
picked] hoteds thu pive vou the [kvor
of Europe while providing real value
for vour money

Wit Arnerricans ave alwims liki
miaking uprour o muinds. Wae hove
s by escorted motorcoach or your
el Tentld can Al e ."fam AY I IH
Fhores ifesl Steirid cis Wb s 320087 por
s, doube oocupancy;

Another achvantige of our Fi
Adwviny Vacanxns s Uy are atset LS
e ok neead nok wosrry aboul
crunges in Euronein Currency;

Then theres our Fly Ay Vi
oS Wy B your sssuminee
American stands behind vour Fiv
Adsvny Vit iors e

Yo 1 fincd aadl thee F;’"""-'::-h.:""
derails of our Wirrane < Wy
ar] ¢ o Our Evropsesan "

Fhv Adevaey Mications

i twa Fre color boo-
cares Just call v
Traved Agenitor

Amet ican toll-free ar
o RS S R TRT S RN [

2 ﬂr""-I"'J,p;:

*Restrictions: Proe s per person
Frasedd con doibbe ccoupancy for 6
mvighes Valid 3720588 103 1BR Price i
sulect 1o chiange without naocice and
does ot inclide ar Fane, tises of sur
charges. Fackaee reguires 30«
acvance purchase and reserations
et subpect wocavatkabalivy on certain
clates, Some e services solpect oo
et eI dpgaroal, Warranty
detzinls satbilale upson requiess

[ TTHAAITFTIPON )

AmericanAirlines

L]
swreihmae el o Fope
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( )verall, the design provides an efftective
wnd bamer amunst wind and mad nose.
\nd while vou mav be traveling on earth
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at something less than ma

enjov the simple comifort of
“Cirnsime the hieh-banked oval at op

specd, passengers, . ccamed on hushed



comversanon n a dead-tiar acousoe envinin-
TTYCTH lIII!|'I.r|'-i THHSE YWAS .:ll-EII.l__; SIS DO

nose was dampened etfectvely

In the cockpit, with vour foot push
e accelesator, vou'll firkd somet
enjov. A new, 120 horsepowern, fuel-uecte

SNEME wWith Y4 mornre | LeriH [

"l.l:LI'-.'.|'||-._ :ilg I!-|!'|l TR LA |

there's also 4 PO CT=-OPCTANCC \oonmof, I

" i
LS IS CARTY W |-|'!'._'|§|_':_|'|" 1

o bhe thie
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Will the Honda Accon
standard by which other four-doos
s ired, ever stop pettng

ot I || LU .|"|'-. !l._' CIIMITICL S Al ] j'. "I.,l. I

The stratosohere s the it

L= L | -|._-|_ o

= |, = Y,

The Accord LI



Turning rails
Into trails

ICK ANY SUNNY DAY 1IN

spring, and you'll find

northern Virginians relaxing
In & moest unusual park. Only a
hundred feet wade, it stretches
44 miles from the suburbs of
Washington, D, C., to the foot-
hills of the Blue Ridge.

Called the Washington and
Old Dominion Bailroad Re-
minnil Fark (rght), this narrow
ribhon of open space was cre-
ated in 1978 from the railway’s
abandoned rnght-of-way

Bicyclists love the park be
cause it provides d continuous,
paved carridor through town
and countryside. Equestrians
Appreciate its separnte horse
path, joggers its refreshing scen-
ery. Cross-country skiers take to
the trail nfter snow has driven
evervone else away,

Abonit a malhion people & year
spenid some time in the park,
making it the huosiest converted
rail trail in the United Stutes,

The ingenuity of the basic
concepi—to create a linear park
from an unused railread — has
alhways impressed me. Only re-
cently, during my teaure as vice
chairman of the President’s
Commission on Americans (-
doors, did 1 discover how exten-
sively the idea has caught on
There are now nearly 150 such
rail trails in 27 states, with an
equal number in planning stages

(hther nations are also getting
into the mct. In Great Britain,
nearly a dozen railroacds have
heen srmilarty converted, ns has
part of an old logging line near
Victorla, British Columbia

Enrh trail has a different
character. Some, like the
W&OD, are mainky suburhan,
serving locil residents. Seattle’s
1 2-mile-long Burke-Gilman
Trail is a popular commuting

roule for students bicycling to
the University of Washington
COther trails are distinetly

ruril, such ns the Elrov-Sparta
Trail in Wisconsin, which runs
through 32 miles of rolling hills,
ritlroad trestles, and dark tun-
nels. Campgrounds, bed-and-
breakfnst inns, restanrants, nand

A FOUEE TF HENRESN, VIS RIS, TERIE =iF o
BLSEIE FOR p ETROLD S Tosl Wdisin@ b anp
JLE DO Es R G Bkl FLEE SRAL
F=CiFlamids BT Lifd ML kLW

ike-repair shops have sprung
up along the trail to serve 50,000
varationers a yeur.

What makes these trails possi-
ble is the fact that for decades
Amenca’s rail system has been
shrinking. In 1916 there were
J70,000 miles of raillway, By
| 580 there were anly 140,000,

The nation's rallroads abandon
about 3,000 miles a vear.
Changing rails into trails turns
Lthese losses into gains.

And yvet onlv a fraction of the
abandoned rallroads are con-
verted to this use, Most are
consumed by highways, agricul-
ture, or unplanned develop-
ment. Private groups or public
Agencies secking to create trails
face difficult problems, such as
resolving disputes over owner-
ship of the rights-of-way,; raising
money to buy the land; coordi-
nating planning among different
political jurisdictions; and win-
nng the support of adjacent
property owners. Thus far, only
one of every five attempts to cre-
ate radl trails has succeeded

As with the W&OD park,
however, the effort s well worth
it Property values near subuar-
ban trails are often increased by
their success, and new business
5 generated by loursts along
rural trails. 1 believe these trails
can play an important role in the
creation of a new system of
parklands, a vast network of
linear open spaces reaching all
aeross the country —a svstem
that we on the President’s Com-
mission call greenways.

If you would like more in-
formation about the rmils-to-
trails concept, I sugpest vou
write to the Raile-to-Trails Con-
sErvancy at Sute I00ONG, 1400
16th Street N.W ., Washington,
. C. 20036,

We have an opportunity to
preserve g dwindling national
rezpurce of close-to-home open
space, Let's not let it slip away

Lt Fokovainr

FRESITFENT, MATIONAL GECGHATHIC SOCTETY




PLYMOUTH.
THE PRIDE’S




VOYAGER.THE

« The only minivans with - Versatlle seating for 5. 6. 7 an
a 7170 Protection Plan. it s AU S

« Up to 150 cubic feet

carrying space.
More room mn
Ford Aerostar.

+ Easy liftback design.

- Extensive use of
rust-resistant
galvanized steel.
« 14" .'l'l'“l"h.'lfﬂd
rodial tires.
« Stainless stesl
exhaust system

PLYMOUTH GRAND VOYAGER LE

S0 Powss and Aaeac 1807 Compant Fuck COlrousome saimfacion wiih cwsenll pimdiaf! Qualkty and Sogie secnts on 1000 mosiels. ~Prosscts e ] [
b 7 o FON00 rries and outer body rusd for 7 ymars or B0 eies. Sew Smand warandy o dasier Aesrerbons apply  --Ssateg for § aailabio sedy on
Eackage

Wopages 3E with JOL angenm Al nkns e Dench badl Weh piondl hedvy-thay rades sy



NO. 1 IN OWNER SATISFACTION. ONLY PLYMOUTH VOYAGER
SERIES HAS FRONT-WHEEL DRIVE, CHOICE OF SIZES AND ENGINES.

- Excellent all-around visibility.

+ Power rack-and-pinion steering.
Car-like handling. e
» Yoyager offers the
choice of o powerful new
fuel-injected 2.5 liter
or ¥-6 engine.

- Halogen
(3 ights.

T '._

. Llr to 4,000 lbs.
of towing copocity.

.« Power disc brokes.,

- The only minivans with
fron drive.

S 770

Drvirian ol Chryelar Maion



PLYMOUTH VOYAGER.
THE PRIDE’S INSIDE.

NEW SPECIAL VALUE PACKAGE GIVES YOU AUTOMATIC
TRANSMISSION AT NO EXTRA CHARGE WITH A 2.5 LITER
ENGINE, A SAVINGS OF $549!"

The #1 minivan in owner satisfaction hum:llil‘:llg, powerful 2.5 liter fuel-

just got a lot more safisfying” Because  injecte and Plymouth'’s
now Plymouth Voyoger avalue  7-year or 70,000-mile Protection
package that includes automatic Plan? The longest powertrain
transmission, air conditioning, warranty of any minivan.

AM/FM stereo, rear window Plymouth
defroster, deluxe sound insulation Voyager.
$349, You albo gt Uayger's fom-.  Imide. Sefore [Nl )
. You also get 's - nside,
wheel drive, nru‘lﬂum:lmgg::lr-ﬁlm /”

You're Inside. 0 SR sen

¥4 Basetd Gor irnckinnal sk pnioes of sepmotei rhassd ophons. U 0 Poser £ Associsies 1T Compac Tuck CSUnusinmms aitsiachon valth oweall produc
Gpuildy wrd daghs serecd on THEE mandels Li# FOH SAFETY



Guess who
got apart

in the school

play.
Ca]l Irel and.

Lo '1' '|| [Y I'":. | '."..' r| |i'||
Iua||._|| Hur POoOr e ke "-Ir"'" il
EVEN ke the |;| s 11l:'tll'f- [
aive them both a call, and et them
el vou thelr owil stories? With
ATRT Internatonal Long [istance
Service, A costs less than vou'd
think 1o stay close. So o aheid
Reach out and wouch someone.

IRELAND
Econamy  Discount  Standird
bpm-7am Ipm-6p am-1pm
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THE FUTURE
ACCORDING 10 'I'EMPS'I'AR

||||"-|r

Vo bt || 115 || :.-:'::--- i'-.i'..'-."..!:- - -':i. :. ey T |IIL
I PO Coumiio L) ASSUIT -.;_||-...:
| 1 Temipstal I| LHC Llbirmee :.| |---.i:-- : the HLE.LLP |!I--r__.- wners E
relbab iy lestined o delivier vea

TEMPSTA ‘ conditioning
EALELAS Ml & LE RS € 0 L W BELE . '.-i.' LI WLV Bl SYSICITLS
. Ths |||||II| s Heating and Cooling Products » e day, You'll be glad you
while we antnmated and 3 i cls .f o by vour future

Rely on the Star

N o Find Your Tmptor Dslrs . oo ot v e Whirlpool

1-800-447-2882




THEY ALL
PINNED THEIR HOPES for s

ON PEACE.
They were all fig]

| |‘u CONSE

-Ir'I.II-.'_'.
,;:_l'.l with
tougehf

atives rou
Ilr [-"'tIHI.I. at
-,-..-|r_} the [m.-Jull licans. The
tought with evervbody.

] ]'I["-' I.l."'lh'hl tor ditferent :||'||:r;_ 165
But tor the same princiy Hles. For
\

1 LOE fTee 'I"'!‘.' O HVE 1IN

e libera

I 'l L1} | :"-... ]| WOSETS

Hreedom.

|"L'.;-1 A =

systems in t

1) peace of

M LR
WILSON

Americans are stil
nose principles todas
And w 'Hl'l- ing tor them too.
[hat's why every :.1.11.,' more than
100,000 .-"h:':*.u:ia,. 1s work at General
[Dvnamics to !-.'..1|":_'!]_-.' Amer :m% Hehting
men and women with the best weapon
e world.
And

| hey are working for peace

mind
GENERAL DYNAMICS

A Strong Company For A Strong Country




We're showing

this

Well only have 901t

There simply won't be

enough 1983 ( “utlass SUPTemes

!—.- -I — |—. =N '\—I-I -I
.l.l-l I:;_I. I II - -_I"l

|IJ+ problem is Th'ir '-vh-""-ifr'

, ther

cars are built this we
iust isn't any
am iJ'inn of them overnight.
O €Xdll l[ F" T 'IHt 2rs
pen the past five years just
making sure !'-_f- ﬁ'.w.. One

would be as g

=16 608

AT l'"l'rl'l.-h"'lrl'.‘l'.' l'|.-=|!.

"ﬁ-*.-'r.l”:..’ Tr. L.[LL[]T‘. Ol

00d as it coula be.

I hey evaluated ¢ every
major car in the world, took
apart the t;':..‘*-l,vi”ﬁ':."‘.f:im.-lﬂt"':'.l
thern piece Dy piece to detel
| W 10 better

each one.
| hey set up an assembly
line just for practice, and built
Cutlass S ipremes of it to find
better ways to build them.
vwhy, they won't even




10174 million people.

housand cars. Hurry.

allow us 1nitially to sell the to owmn the all new V88 Cutlass
first 3,000 built. Theyre going  Supreme, better get on down
10 test them over and over [o vour Oldsmobile dealer for
again, to make sure nothing a3 test drive.
ZOEes Wrong when yours 1s And hurry.
built.
Unfortunately, making 'l
cars this good doesn't make ik
Enen z;_‘;h to go arou OLDSMORBILE QUALITY
S0 1 you want to De aimong CUTLASS SU‘FRE ME

the first 90.000 on vour block



Harbormaster™ by
Bausch & Lomb.

his limited edition,
"'~.||||i-|:!|' '-.|_|i!|_! brass
llescope combings 18th
century craftsmanship with
20th century state-of-the-arl

aptical expertise. Equipped

wilh 35 power high
resclution oplics, the
Harbormaster provides
quality viewing in an elegan
decoralor design

S400 Sugpested Ketail
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try shiing, Even If you've [ | Piease send free Drochure
ver Skl (@ never pan | Also frea videolape VHE [ BETA
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F T98A MordicTrack

THE BEST CARDIOVASCULAR EXERCISER
N ordiclrack

I Scientific Proof

Ir tests of exercise eficiency at a major university, NordicTrack burmad
miore cakories and provided a greater cardiovascular workout than an
gxercise bike and a rowing machine. And a healthy cardiovascuiar
gystem is your key to a full and active fife,

Plus . . . Best Way to Lose Weight

Fi.'-h,ngn1 studies show thatl asrobic exercise is the most affective way
o lose weaight, No other exarcise maching "“||||-u mora calonas tnan
MordicTrack 50 you ¢an lose weight faster and keap it off without

:'Er"”"'-f- Call or write for
Folds in seconds and reguires FREE BROCHURE AND VIDEDO
aoly 17 x 23" fiDor BpAce, . = e e e e ]

Easiest Way Nﬂ- rmr.:"'rm:lt
to the Best Workout it i Chasia M S5T18
i an Bhva_ No_. Chask AN 55

cants e et o e woriss Call Toll-FREE 1-800-328-5888

n Minnasota 1-ct2-448-C587, in Canada 1H-800-433-0562

santand | epy State Zip




A conl shaded home
und a searing land-
1|-||'.:1|'I-|.' rn;Jll. SEETI
worlds apart, bud
the only difference
belween the two wre
Irees, . U onservation
Prees that can turn
desert tnto o coaling oasis.

| hanks to trees, we can cool the ravs of the
sun. Yyhen trees shade our homes, the
lemperiature drops substantially. That
meins our air conditioners won' f have to
work so hard in the summer, We save
energy, and money as well,

Conservalion Trees do a whale lot more.
Planted on steep hills, the trees’ roots keep
thie land from washing away when i rains.
And in the country, trees can be planted as
shellerbells keeping the soil From blow-
INE WWILY,

Find sat how Conservation Trees can help
vou. For your free brochure, write:
Comsersalion Trees, The Sational Arbor
Dy Foundation, 1 Arbor Avenue,
sehruska City, NE 68410,

When vou think ghout m, this stale-
el makes & lof of sense

MO mutter where, when, or ander
what chrcumstishces death may ooour,
there ire needs that must be met — foa
the bereaved famtily; thetr friends; their
ciose circle 1 the comumuangy

[he funeral helps meet those needs. I
helps those who gricve accept the reality
of death. They know it happened. But 4
part of their mind reRcts it, runs aw
frewm i

The funesal mkes them gently by the
shoulders and tums them W face it. And
having faced i, having viewed it, things
IIe Sasler

It s frudy o unkque momenst of sharing..
for the famly. . for friends. . _for society

W will be glad to Farnish you o free
copy of Clark’s informative ** My
Duty ™ booklet. It answers in advance
many of the guestions vou gre likely o
face when you are the one who nus
ke churge. You may receive o copy,
without cost, by writing o

The Clark Grve Vaslt Compormy
D . NG-558, Colimbas, Ohip 4320

Copyripin DD, D U leiil Chieess il @i aie
iy, T Ham d JT)



inti-cancer properties. Atter pecies, and the survival af hundreds o

home to halt of the world’s plantand  rmillions of people in developing countries
ecies these forests areavast depend on what we do now to keep the
- || Wargnouse fropical Torests alive
Vvhal Urprising 1s mat the human The means of solvine this pmoblem are
lestrovi i this living resource at an within our reach. Vvrite in rder to fin 7 OLUT
NI Dele - |!' WAYOL Can 1= |'*—'- I'i_r_' 1fulalis 1 SIS
ich day, /4000 forested acres are  alive, before the reasans disappear

KeepTropical ForestsAlive.



Butterf lies
of the World

Fine porcelnimn
with delicate hond-painting

L2459 50 pee -||l|||:.||r.

Avnllable on o
consenirnl monthhy hass

So exceptonal oo actost I8 Brian Hoo
greaves of Grent Briwin that he was
commissioned o portray the gardens
and burerflies of Buckingtum Palece
for (ueeen Ellzabeth [1. Now he brinss
his-talent o the design of e exclusive
collection of sculpmres; The Butlerfiies
"'.I-'-I.'l' AT |I|.'.

This infriggaing new collection makes
it possible for you o have & garden of
butterflies and flowers in vour home all
pear long! Fifteen delizhtfal butterflies in
heir eoeny natural floral sETtIngE—Tepne-
senting all fifteen butierfly familles in
nanire s Kingoom

Yiou'll e abalker to clisploy this collectiion
atractively m your home. For vou will
recetve o beaonial ot of brass and
elass 1o hold all of the imported poree-
lawin seulptures,

Brian Hargreaves' desitns are so
fnely detadled thest sach deticate wing of
n butterfly and euch petal of a Hower s
precisely as you See it In natane From
the Monarch Butterfly with s brighs
ronge coloring.. o the bobdhy-siriped
Zebri Lonowing...w the spectinonlar
Malorhite with emerald-stmped wangs.

The varieny of coles is .-1.-=|!3r'.|.~.'.'1|11_'_'. Prah

~eviery shade and tope namere has givin
these charming creatures of fight

I'o nequire the collection, :!!-|.I‘|.|.'.-i'.' priil
your application by June 15, 1864

trarss &N gians ofagdre ovwhad T no ROiconal mhargn

w1 Fr=s repilsiin '||_||_||_. vlicir

i . : Mz triadl 1 lume 15 2948
1 B gy s LiEiR

i ol T
I“l !'I.I B0 e I BT s LA s R I |r_"|_|'|-"'r'-l.r - B

ki ap b

Irase ertet my mitscripmon o The Bosirrflies of e Weeld Porrelingn & wlpeure 1 s -
B Ly Mrinn Har@egves, comastng of ffHbeen inomobore soudptures o e erafind in fne
preareigin with delicaw lyeil-gaaititng The seulpiores will e serd w0 me i che rate of one

[T i
I need srnd no ooy ey, Mesare hill me $2558 50* for mach -..||Ii-:||rr iy dilvraleee of
adtipraweril. | whll nlsdy rocwivie a brass wnd glass fagere ot foe msditonel charge

TellE ] BT it R S e s aal toee G

= Eria i

%) gl 35 A Y

'i rktlrwess

mi
P Gty State. 29
BS3AET- 300



Members
- Forum

Centennial

The first 43 pages of the JrRnuary 1988 155ue were
cepecially great. Hard work. leadership, and
maostly pride show every month. The Society has
won accolades from around the world, but the

bottom line is taking readers personally on trips
around the world that we would never experi-

ence otherwise. It s greatly appreciated.

Jint Diavis
Vitrarmenm, Missouri

Three things that have been part of my life for
more than 70 yvears celebrated their 100th anni-
versaries in 1987 and 1988: Log Cabin syrup,
Sports Afield, and NaTioNAL GEOGRAPHIC.
Rorie K. BEAN
Santa Cruz, Californio

The Geological Society ol America is alsy at the

century mark in 1988,
HAROLD SUGDEN
Bakersfield, California

Those Electrifving 1550

Readers are advised that a central founder of our
Society, Maj. John Wesley Powell, is the " daring
conqueror of the formerly unknown Colorado
River.” Your own files record ancient Indian
settlements along the Colorado; these early peo-
ples were its first *conguerors,” In 1540 Garcin
Lépez de Cardenns became the first European to
know the Colorado and the Grand Canyon. In
1583 de Espejo and in 1604 Juan de Ohate—
Spamsh colonizer of New Mexico—also explored
along the Calorado,

AMBASSADOR Frank V. OrTizZ

Santa Fe, New Mexico

Powell in 1869 way the first to vun the river
through the Grand Canyon by hoat
Discovermg America

I enjoved the article * Discovering America™ by
Malgorzala Niezabitowska [ January 1988), but
for her statement that “free access to guns is a
disturbing symbol of America to us. In Poland,
ownership of guns i3 strictly controlled.” The
Texas Supreme Court in an 1859 decision said

the people cannot be oppressed and enslaved

who are not first disarmed. Is it not a pity Poland
does not have a second amendment.

PETER K. C. BIRD
Albuguergue, New Mexico

Move than &0 lefters expressed similar senti-
ments. The second omendment to the [V, 5.
Constittelion says: "A well vegulated Militia, be-
ing necessary lo the securily of a free Siate, the
righl of the people to keep and bear Avms, shall
mof be enfringed. " Hs purpose was to prevent Con-
gress from disarming state militios,

The article was fascinating because vou dealt
with a fascmating nation from an exceptional
view point.

FELix HURER

Elgg, Switzeriand

I appreciate the nonfocus on the big cities as ex-
emplifving America. We have lived in the middle
of dairv farming for ten vears and have been de-
lighted to see that there 15 a lot more than “life in
the fast lape." Community interdependence, fu-
neral suppers, the Ladies Aid, where we gather
to tie quilts—thic way of life did not die in the
1940z, Malgorzata and Tomasz sound like peo-

ple we would all love to know,
JubITH AVEDISIAN

Dansuille, New Fork

Upon graduation from college last Mav many
friends wanted 10 head for Europe or Australia
for summer travel. Instead, I made a ten-week
tour of the United States. For 31,500 I experi-
enced the Great Smoky Mountains, white-water
rafting down the Rio Grande, a trip to the bottom
of the Grand Canyvon, wing tasting in Napa
Valley, beautiful Crater Lake in Oregen, and a

12-day ferry and camping sensation in Alaska
that left me breathless. Culturally and pictorially
Amenca 1s beautiful. Every Amerncan should
take the opportunity to see our country —or read
the article by Niezabitowska and Tomaszewskl
PATRICK CORRENTY
Darren, Comnecticut

Obviously we have problems in thiscountry, But
Lo suggest that a white supremacist is a serious
political figure or that junk dealing 15 a normal

wiv of life 15 to use the exception and make it ap-
pearto beé the rule, But at least Américans had an

example of mainstream Polish journalism.

EpAND MALGORZATA STAMM
Lowrence, Kansas

FPoland

| have read a number of excellent articles by Tad
Seule and have never failed to be impressed, His
professionalism shines in the informative update
pn Poland.

JANE £AVATZ

Paisaic, New Jersey

Writing of Stalin®s robbery of easterm Polish
lands, writer Szulc comments that “Stalin
compensated Poland by awarding it German

MNational Creographic, May 1¥58



lands where Poles had lived for centurnes.” Sile-
six, eastern Brandenburg, central and eastern
Fomerania, East Prussia and even Danzig
nresent-dav (sdansk, had overwhelmingly eth-
nic erman populations [or cenfuries. Even
thase that had Polish majorities voted dunng
192021 plehiscites 1h favor of remaining within
the German state. The forced expulsion of ethnic
Crermans from these lands was a crime

JOHN STRANG

Ixwechoster, Massackusetts

In 1939 Hitler did not demand that * Poland give
up Gdansk.” Tt had been separated from the
Deytsches Eeich sinee 1919 as p free state with a
high commissioner of the League of Nations. It
was nevertheless a German city where I was born
and bived asa German untl | became a displaced
person in 1945

SIEGFRIED H. LUCKMANN

Weal Berlin

The report from Poland is a masterpiece of writ-
ing, but most of all 1t 1s honest and real. dNow |
wonder if glesmest will be more than an overused
phrase, and if the Polish censors will let the Poles
react about |."LEI.'|._'|-'F.. the >0viel INVASION O ANNex

ation, and other events not found in the history

books while | was there,
MArREK URBANEK
Phoenix, Arizonag

Memtbers i Polord fell ws thev veceioed thei

cofres.

It mav be of interest to
part in the 1944 Warsaw Uprising. The
Homber and other Eighth Alr Force Groups in
England were alerted to air-drop medicing and
food to Polish freedom fighters within Warsaw

Inclement weather delaved the miszion several
davs, and German intelligence moved 1o

These caused heavy ca-

Amencans took

LT

know that

fighter
planes and fak batterie:
sgalties. Nlore casualtes resulted when the
SWUNE OVET SOvVIel-iu =1!:lll'.'- LED
arross the Vistula River and Sovil gunners
joined the tursey shool. ODurdead were buried in
the military cemetery at Poltava, Ukraine; they
li thiere still

|.‘_T.ll'.[|*- ':1-l|'_'.

JouN DUPAR
Wellsville, New York

Geographic Education

‘4.~nnr- wha wishes to become a geography teach:
reggraphic edu-
the Mociety is

' hie history

1 have sturhed the history of
INCErTs

.'-:|-

cation and found that the
expressing date back gt least t
o |_'I."||_"|L;'hil erjucation in the U S, 1 iltesed
with the hulks of programs similar to those you
are promoting, most recently the High
Lreography Project (1961-1970). Since the
of geographic education continues to be deplor
able, past progrums must be judged as fmlures

'-|.'|"|||||

':l'.|'|
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What will be done to ensure that nstory does not
repeil itself?

WiLLiam J. WrIGHT

Staffovd, Texas

Fodvicalyon

roundolion, withan treelrad Soceely goit of 20 mil-
lion dollars, will concenivate on leacking teach

T.l'rr' Nitronal I!J-1'I':'_|-fi|"l:|i|l1-|l“.l' Socredy

ery, an approsch found very effective thus far

I was mlad to learn that a Senate subcommiiiee
wis awire of the need for improved education in
geography and history( January 1588), butall the

committess of Congress won't help unless we're

willing to help ourselves. The family must as
siyme some responsibility and burden of teach-

# - A
.
--.'l F
i T
I
¥
-

*Boyed on FRE T coalermizn year sk Gf oG EENOST M T agn

ing. Mine has started by keeping a world atlas
next to the ll"]-l""-'!':'l'il'll_l.l'-' remobe-contro unit ["l'lT
Chrisimas we exchanged games and books with
a geographical and historncal favor, lest we for
eet that learning can be fun
ApTHUR K. HUsSEONICA
Virginia Beach, Virginiag

A. and the world plus
coalkie cutters af the stutes have been tools [ have
used to trv to bring the grandchildren to an
awireness ol geography

EprtH L. FoLEy

Eugene, Oregon

.F[‘.-.':'i"l-'l-' FIIlJ‘Zi’.lI"'- I'|'|-r_i'||a 'I' Il-'.

For several yvears I, as & high school principal,
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hesrd compluints from citizens that our students
knew little about geography. Four vears ago |
recommended to our board of education making
a sernester of freshman geography mandatory, |
expected complaints from students. The appo
site oocurredd. They requested a second semester
It has been o huee success, and student scores in
socinl studies have seen pmarked increase
DAvID L. BURRDWS

(renioa. [ilinots

Sitlevman

= o i

To my surprize, | found on page 578 of the
November 1987 issue a photo of my sculpture
at Moh#cs, where Hungarans were annihilated

by the Turkish army, Hungary always seems to
have acted az a huffer between East and West, a
role which can hardly be considered rewarding. |
ek great pains to depict this in my work and
now feel 1 have made my point. Thank you for
the honor

PAL KO

Budapest, Hungary

Letters should be addvessed to Members Forum,
Natiomal Geographic Magazme, Box
20013, and showuld includ
Yol nll
letters can be wyed, Dhose that are will often. b

edited and excevpied

37445,
Washington, [, |

sender’s addvers and lelephone numbey
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WE'LL
TREAT YOU WITH
RESPECT,
CONCERN AND
UNDERSTANDING.

BUTDON'T
WORRY, YOU'LL
SEFIpy—
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TOYOTA COROLLA

A NEW DIMENSION OF POWER. |

With a 22% horsepower boost. the efficdent® |
. lo-valve engine threads passengers effort-
lessly through the traffic of the ordinary:

' ‘ ‘ ot I »

A NEW DIMENSION
- OF STYLE [

AND COMFORT. 4

The depth and beauty of the new 1988 Corolla LE Sedan is
not an illusion. Its a reality. Refined chassis engineering plus
front-wheel drive offers the superiority of a quieter ride and

better handling at all speeds. A new dimension of exterior ©
craftsmanship complements a new dimension of interior :
finesse. Five adults ride in soft-cloth seats that cradle with | B = J

— comfort. Traditional Toyota Quality with a new dimension of . i . | =3

style and comfort. The 1988 Corolla LE Sedan is the one car
you must see—when youre shopping for a car you'll be
proud to be seen in. For more information on the 1988 Toyota

Corollas. call 1-800-13-4331 —Mon-Fri. 9a.m. to 9 pm. EST, |

Get More From Life. . . Buckle Up! |

A MENSION WORTH
' INTQ.
View the road from a position of authority
| ina 6-way adjustable driver’s seat. And enjoy
the ease of an Instrumentation panel
nestied close for fingertip control.

i o
§ e
3 q:‘ 3 2 -.-.:-.- -
i SRS g
“EPA estimated 30 ity (75 highway R~ - e -5 '.
Nech-oettuin st (v ~ TOYOTA QUALITY
~ £1988 Toyota Motor Sales, LS A_nc b Wmﬂhﬁﬁmmmmmm ‘
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We still think
there’s a lot to be said
for small talk.

YOu get more
out ol everv long
distance call
on AT&T
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or country club.
of a single lever, you can fegL

. now with new
\fhﬂn: V6 power. Itll make your

itch ln:l your heart beat fastm:
Very. very quickly.
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Best-backed Blarers ever. 6-year/60,000-
mile powartrain warranty protection and

8 vears or 100,000 miles of body-rust-
through protection. Salid proot of the quality
built inda every new Chevy S5-10 Blazer,
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A lesson
from nature

for people
with cancer.

Everv spring, nature teaches us a
lesson of survival and renewal. At USCs
Norris Cancer Hospital we understand
that lesson well

Every day, our patients are helped by
teams of cancer specialists to reach for
another spring

We are one of only 20 federally
designated comprehensive cancer centers.
The treatments we offer ure the Jatest
available; so is our equipment. Our
research in every aspect of the disease
[ever stops

Th schedule a second opinion, or
just learn more about us, call the Kenneth
Norris Jr. Cancer Hospital at the University
af Southern California. 1-800-3-CANCER
Or |- 213-CANCER-0.,

USC/NORRIS

CANOCER HOSPITAIL
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Horst Janssen’s Oslo

O all that Oslo has to offer, the German
painter Harst Janssen has' chosen o porteay
the calm and harmony,

Sun. Clouds. Sall waters. A rocky coastline.
A lighthouse. A sailboat, Is it early moming or
late evening?

In Horst Janssen’s Oslo, there 15 room for
mmagmation, And for you.

I wini wedit indan tosifam = the crowds, the stress, the haiabe
thesr dom’t semd os ties cosipan, T wou wall inteeesting smil
pxcabing  expenenoes o spectaondar Gty whiore the old warkd
meets The new = then do. Ol ar the head of the fiord, sorrimibed
by 'fut-m.t-n gid eoumaine. A Gy where vou can eaperiende the
unespected, be ingmred - siad fexd dbvr. The capetal od Masrwiip
Im hae bearr ul Scambinavia,
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PLEASE SEND ME MOEE INFORMATION AROLIT i!.!IE-'LL".I.—E
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o Matinaal Verkorndwireau, Ssaem Womarham 34, 3:
NLATE CF Asweendam, HOLLANTD, §|
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|

|

|

|

- 0slo

Touenss Board
YOU WONT BELIEVE IT |

211 Pall Mall,
Col-Lombon SN 1Y SME,
FMGLAND
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HORST JANSSEN CHOSE TO FLY SCANDINAVIAN AIRLINES TO OSLO. JEF



Slijrl{‘VING
IME!

e in Sunday, May 1

undd dhiscover why
AMIMELS are placed D
hird bars as a last refuge from
N LNTRLT AL H I'I.||I| LN

Lebanon for a rare invest
pation of & war dependent

| - - '
FEN CATLEE TTYCMRC

* MSaeruolery, My 13, pursii
i salitwarer crocodile on
LUsIraie § Cape YOrk pen-
sl with a real-lilte

Crocodile Dundet

o Nunelery, May 22 team up
with the Black Haron gnd a
me-of-a-kind flving circus
if antigque plancs

o Suncday, May 29 traved
through New Hampshir:
indl Yermmont with a dedd
cated craimsman who repairs

b -thime covered brdges

Every Sunday
Opm.ETon
superStation TBS

AU AL T OGRAFHIL
EXPLORER



On Assignment

ANGUAGE poses no barmer in
the Arab world for Senior
Writer THOMAS |. ABER

CROMBIE, who speaks Arabis
In sharjah he found a kindrecd
tlingual spirt i Sheikh Sultin
bin Muhammad al-(asimi, &
Ph. ). from Exeter Universiby in
England

Sailing the Strait of Hormwe
v dow, performing emergency

foot surgery on a4 1'ibetan,

Hving on 4 Roman wrieck —all
15 routine for the Minnesota
born writer-photographer. Soon
after Lom joined the NATIONAL
LEOGRATHIC 10
Ame the st
pondent at the South Pole

Of his work m some 40 lands.
he savs “If & writer has the pa
tence and enouich tme

1356, he he-

civiiian coree

place, he or she can usualiv get

y country to tell its own story

WizarD at shooting stars
ROGER H. RESSMEVER (below)
made the lead picture of our
sUDErnOva Story v connecting 8
camera (o A rotatng sieht-tnch
thius elimnating the
The 34-vear-

old Loneg 1sland natuve recalls

telescope

blur of stor tradls

‘After Tohn Glenn went into or-

space, |

sdbll i teleseope at 11 and latet

bt 1 was hooked an
!
studied astronomy at Yale.”

Hessmever s [irst photographic
chent wits singer brace Shek of
the :Iil[.'l.r:-'-:- ciele *11.|.li rick FroLf

Jelterson starship

How 1o shear a sheep? First lull

It to torpidity by roling i on 1=
Fatnp, savs photographer CARY
WoLINSEY [left, with hisson
Yari). For a half shear he re-
cruited A champion Australian
shearer, who after many tries
cregted the strikmg catoway
that fends our wool stary
Author NinA HYDE (far lelt)
took a liking to o felt kepenek in

western China. The shepherdd's
coat rave the mshion editor of
the Washmmgion Post renewed
reapect o what 3 garment can
do: I served A2 A coiat and ne a
house, snd vou don't have to
worry about hemilines
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