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Muslim scholar roamed 75,000
mitles through Ajfrica and Asia
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Fiftv years after the surprise
altack that drew the United Siales
inta World War Il, American and
Japanese survivors share recollec-
ttans of that fateful day. A map
supplement details key events in
the elobal conflict
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Fenetrating a [itie-Known réaim
more than a htinared feet up i
the Irees, scienfisis are unlocking
secrets of planes and animals that
never fowch grotnd

Farming ovsters in ihe nutriesns-
rich tides r.'_i|:."- thetr northwest
coast, Australums produce WS
trous South Sea treasures —the
world's largest cultured pearls
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Farmer king of steel, Fittsburgh
paints on a bright new face with
riverside parks, high-tech lahora-
[ories, and gledming corporate
headdguarters, ver vibrant eld
neighborhoods endure
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COVER: A veiled wornan in Libya suggesis the timelessness of the Islamic world explored by
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Almost two centuries before Columbus, a young Moroccan

named I'bn Battuta set off for Mecca; he returned home
three decades later as one of history’s great travelers. Driven
by curiosity and sustained by the Koran, he journeyved to the

e . ar corners of the Islamic world—from North Africa, where
Photographs by JAMES L. STANFIELD f 1" . f1 ; :
WATIOML L GECGRAFHIC PHOTOGRAFHER caravans still dare the Sﬂhﬂrﬂ, to China and back.







"‘ N THE NAME OF ALLAH, the
Benevalent, the Compassion
ite,  intones the blue-rohed
imam, hix deep voice challenging

Lhe stlence of the sahara. Behind

mim, along & line he has scratched
i the sind, men and bovs of the cargavan
lortm a megged fank, tacing distant Mecca.
"Guide us on the stralght path, the path of
Lhose vou have blessed not those who

A el 1 ! o ] I
|::I.'- C pOne ASITrAY. ”‘Il: 1IMam pravs. conciuic-

ing the Koran's opening chapter, the fafilia,
[ILmg myocation for 4 CATAVADN Il:i."l:llll""lJ.’L' In
unison the caravanners kneel, then bow,
pressing their forebeads into the sand

In the cool shadows of morning they reijoin
the line of beasts tethered head to tail and
will for a sagnal. Beside me the madotgou, o
carnvan boss, raises his stafi, jerks Lthe rope
halter on his lead camel, and, to shouts and
the clanging of pans and bowls, the hali-mile-
lomg train grudgingly lurches forward

| walk along with madougou Idris Daouda
like his grandfather, who led the pravers,
[dris wears the long blue robes of 2 Tuarep
tribesman and a volummous black turban
wrapped to vetl all but his eves. From a sling
ACTOSS NS SAIOUMOET SIADS B long broadsword
in- & dusty red scaboard. To my surprise when
llris drops back to inspect the beasts and
their heavy loads of salt, he hands me his lead
ropé with only the briefest of instructions

Tust don't stop,” he savs. “We would be
nll day sorting out the mess!”

| savor the glory of piloting such a menag-
erie. Pulling more than 400 camels behimad mi
toward & stark horizon of sky and sand, | am
right where | want to be: deep in the 14th
century world of an extraordimary traveler
named Thn Battuta. It is an Arabian Nights
world of caravans, velled harems, sailing
dhows, whirling dervizshes, and forbidden
cities-—a world of bngands and bow-and
arrow wars, of banguets with turbaned sul
tans and mirages wrought by threadbare
faktirs. Most marvelous of all, much of i

Irvives Loday

I".'- | Fe il I"|| et camel, | :l'.‘-.l | ;._.I (i

how far 1hn Battula had come at this stage of

Land Rowvers of the Middle Apes, caomels
carried Ibn Bottubo across the Sahara and
beyond. In Cairo, where the pligrim lingered
an his first journey, camels af Imbaba market
are hobbled to prevent stroying.
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slohe retracing his incredible travi

Alreads

il the

Laene

life | had spanned
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NS Tinal leg, ACross
Nigar in Saharan Africa. Thus would he and
[ complete a traverse of the diverse cultures
linked by a common faith, in the powerful
realm of medieval Islam

[m my own three decades in th

.l:.:l.l.-'l. [ |'||||

[ lerim-1unst-courtier-mvsl i -guuli!iL FALTH-

remained now onlsy

e Midedle

often crassed the tracks of this

diplomnt-explorer. Little celebrated in the
West save in scholarly
ments are lamiliar among Arabs
Bily
WgEing some 75,0
Muarco Polo's

Countries i todlan

footnotes, his achievie-

Il 29 vears
W

= . = r = r iF . F :
of relentess roaming., Hattuta 1

Pwio cOnRlinents, ) milles
tripling travels) throueh 44

L pilAs
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Hizs memnoirs hrim with the flavor of his
time, documenting a journey of harzard and
hardship, opulence and adventure. It began
in Morocco, when he was only 21.

LEFT TANGIER, mv birthplace, the
13th of June 15325 with the intention
of making the Pilgrimage to [Meccal.

o leave all my fnends both

-.-i'.rlllllu'l my |I|lrII.l:' e

o0 begring his

lemiale :lI||J JlI:LII.'. [ &
birds abiandon their nests
brittle Arabic manuscript, in the Biblio-
thégque Nationale in Paris, the 630-vear-old
narrative of “'-|'|E"|-.h Abu Abdallah Muham-
mad ibn Abdall Muhammad ihn [hra-
him al-Lawatt, alzo called Thn Battots

Clearly he ts famous in his own hometown

National Geographic, December 190]



snarls gnd curses fill the air as 'woreg tribes-
men launch a salt coraovan in the oasis of
Fachi, Niger. Cameleers weawve their own
ropes from palm frond, often using a callused
foot to keep the braid tight (helow)

Courtly and urbane, Thn Rottwto did ot
fwirys relish the prinding hardships of trovel
FAR unattractive village,” he complained of
one Saharan town, "“'he water s braclkish and
the place 15 plarpued with Ries.” Wherever he
roamed, the traveler sought out educarted,
pious, or powerful Musfimes, who usually
showered him with hospitality. In turm, he
regaled them with tales of distant lands and
rmparted fuis horgmic wisdom.

MNear Langer s stadium a mocdern glod
marks the small Place lbn Battuta, 1§
thie Flotel Thn Battuta on uae Maeell

nsed or renovation, but just down
munched an Ihn Battuta burger at La
[bn Battuta, Ther ou can watch th
ferry M.V, I'bn Baituta arrive from Spa

st 19 miles across the Stramt of Gibraltar his studies when he set out across MNarth

At the Tanger Culture Center, director virica for Mecon, 3,000 miles awny. Attach-
Cluasind Arafat i5 prepanng an ox bt al g himsell 1o vinous cargvans, he ook tén
lbn Battuta portrails by Moroccan artists months, crossing Algeris, Lunisia, and

"L course they had hittle to go on Vi1 Libva. to reach Alexandria th hevpl i
vrafat said, Y iINo Hkeness of our Iamous lescribes s great harbors and lamous ight-
travieler exists. Most canvises showed o howse, one of the Seven Wanaets of the
bearcied scholar with penetrating evi vyorkd, already [ncled 1nto ruin
cloaked 1in a hooded Moroccan robe and Adways e sought out & region s savants
arrving a traveler's stafi and holy men. In the nearby Nile Deltn
Ihn Battuta P i 7 ’ .



he wourld travel to the On

renowned ¥ : ent. A miracle, Ibn Battuta

mystic, Sheikh Abu Abduliah considered it. The holy man

J Muorshidi. While sleeping 15, SRS S 8 then provisioned him with
ane nigit an o |-'.-I.'|- Tat ; ors g J . . cikes an ' a1l ver 1[15
atop the roof of the sheikh's § - ' ' ' |bn Battute arrived in
humble cell, 1bn Battuta saw 4% < B Cairo during the rule of the
his future unfoled | . 2 ! NMamluks, the "stave’

“1 dreamed that 1 was on ol T a— voasty. | hese syltans
Lhe waing ol a huge bird, ™ 1bn ! \ passed power not fromn
Hattuta writes, “which llew | ks ' father to son but through

|Meccal, then made toward -+ S roucht up to be generals

| : : oy e
Yemen . . .and finalh and administrators. Yet

F I
made & long theght toward the east, alghted Momluk | Pl
n some dark and greemish country, and lef mentions the populace “ flowing ke waves of
me there." the sea through [Cairo's|
Next day Ibn Battuta was amaa: find and reports on the city's
thiat the mystic knew about his dream. “Th i J g9 its 30, 000 poriers

cheikh added interoretations, Le o MATT i hal odv the ' MNiule ™




a free hospital that dispenses treatment tried Harem, Tut-Ankh-Kh

and medicines with reported endowments of of the Desert on my wrist

a thousand dinars a day.” A small govern Cr, perhaps wi

mens €YE linic now operates on the sifs ITAgTANGe, 51irf

irprisinglv. Ibn Battuta seems oever to In Cairo 1 took to stopping for Turkish

e gnd potfs on o charcoal-fired hookah at

have '..i_ﬁ_l_._.l Fivpl's imed Pyramids. In the

worst gaffe of his narrative. bhe refers (o them shawl s, g run-down café furbished with

ack with a silver tongue (A shame {or
ATRO IS A CITY To1 ‘srlure sl i hancsome man 1o O WEATNE such
| ol Iy a Hve-minu Ax1  chirty shoes ot my bools gleaming
Fishawl = was peapled with old men in
s 0f Tahris

square to the medieval sung around the Khan

Committing the Koran to memory—ias Ibn
Battuta s thought to hawve done by age 12-

al-Khalili. I drifted with the pedestrian waves

along Muizz Street, where ”':I"I'"'l:: sold walk children recite for their fogih in Tangier,
ing canes, glass-and-chrome hookahs, and Morocco, the traveler's hometown, Ihn
saddlebags. Around the cor A Prayer Battuto's memaoirs {eft only one clue to his
beads, belly dancers’ itppeéarance: As a recent amatedur portriit

the owner of the 1001 MNigh ' hi) shows {left), he wore a beard.
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long galabias, chatty students from nearby
Al-Arzhar University, touristsin shorts and
T-shirts. And then there was Mama Nazirah,
a kind of resident mystic.

Mama Nazirah steered me to some of Cai-
ro's Islamic mystics, the Sufis. Members of
various Sufi arders, found throughout the
Islamic waorld, seek reality bevond the grasp
of intellect in a direct, loving communion
with Allah. Following Ibn Battuta's exam-
ple, I often sought out such esoterics.

Saturduys, m the courtyard of Zein al-
Abdin Mosqgue near Cairo's City of the Dead,
i3
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devotees from the poorer quariers gather
under colored lights to the cadent spell of
[ute and driums. Wearing agate praver beads
and & red fex wrapped with a green turban,
the tall, clean-shaven master led the emo-
tinnal dhikr, a “memorial service to God. ™
waving the rhythm with a gilded haton.

“Allah! Allak! Allah!™ the chant continued
for half an hour, with hvpnotic effect, then
veered from prayer to poetry:

Stranger in Lhis world

Shepherding Lhe might stars

Steepless, forlorn. .

National Geographiac, December 19901
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Emotions flowed. Before the evening was
over I SAW wWonen swoon, E,TD'WI'E men h-ﬂ!ﬂ.h.
mio tears

“1 believe in all religions,” one elder told
me, Y Muslim, Christian, Jew —are we not all
sons of Adam? What matters is Allah, the one
Crod." Gray locks tinted with henna, he car-
ried a crooked staff, the badge of a wandering
dervish. He invited me for tea at his home-of-
the-moment in the City of the Dead.

An estimated million of Cairo’s swelling
population, short on money or unable to find
lodgings in the crowded metropolis, dwell in

Ibn Battuta, Prince of Travelers

“Swayed by an overwhelming impulse, ™ 21-
wear-old Ibn Battuta left Tangier for Mecca in
June 1325, Over the next 29 years that impulse
carried him to Islamic outposts from Sumatra
to Mali end returned him ot least four Hmes to
the sacred city. His journeys totaled 75,000
miles—three times the distance logged by his

European predecessor, Marco Polo.

cemeteries that border the cily's eastern

flanks. They sometimes hook up to power
lines; they find water where they can. The
elder and T walked through a labyvrinth of




Honevcomb of vegetable dyes awaits the tan-
ners of Fez, who dress sheepskinsg and cow-
hides in egrthen vats. Returning to Morocco
after decades on the road, I'bn Battuta stopped
briefly in this city—and found there is no ploce
like home. When he retired from travel in
1354, he settled here and dictated s memolrs.

s o the crate-lumber shanty he shared
with a pravedigeer's family, set around a
mausoleum built in elegant Turkish style
he shack was furnished with only 2 m:
and g small I lack-and-white television
His name, the dervish told me,
Abdu ].l'.l‘. of his life he revealed littl
Where gre vou
“Unly Allah knows
How do you make your Hving/
[ commit myself to Allah's hands
will vou stay long in {airnf
Allah will decide. I

thing, down to the tiny teacup in vour hand

wras A b

from originally

1= Wiriltten CVELY-

DE FELUCCAS, the same [ateen
rigeed dhows that haul pottery o
limestone along MNile she
[bn Hattuta marched

LOMNGSIH
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Egvpt and crossed the desert to the Re

il -"-I'.I

Viecca
but all

1
e o ok ]
__|_||.| _|||.

to embark
now lay only
sH1ns hai
Frustrated

tor the haj), or pllgrimage

200 miles across the sea,
| been destroved 1n A
il resolve

he returned o Catro a

| e s L= " -
O take Lthe

||'|'._ZI'I"I caravan trom Lamascus

.I }

He set oul across the Sinat, enterning Palestine

gl the seaside oasis of Laza
It s vast and well populated, decorated
with beautiful squares and many mosques
No walls circle it." he writes of the town.
He wouldn’t recognize today’
in battlefield n
etween I
and the Israelis.
[t took me an howur | b [PPan5

it 1 e WH 3l 5S4

= I I I- Ky ||.r.I
the continu
ilestinian nation

he mmtfada,

ng struggle b PLl "'-'
throuesh the

|_| i E-'I:_'-II:| [ [llers that sap-
Lrnza,

Arabs who tile

inoel Aviy

rolnd ontral for the thaou-

SECURLY |

sands o i Rnod out each aas

o work In Gaza 1 drove dows

stark thoroughiares tteread with stones ana
"‘||"|.l“- were welded =hut and

hursed-out cars
with A

eraffiti: “Arafat 15 ow
fand!"

SR YL Ll

rider! ™ ol ""'|. rnir, hack to P

'‘Lhir | | Hijarah!" a man suddenly
shouts “Watch
A band of schoolboys unl
stones that dent my rental car

II II ||_

from the street ut! Rocks!™
eashes an 1'| l.l-'-

. It bears yvellow

ITLTESS

s

!||:|| ||_'||':
An Israell Army 4x4 full ol

rifles arri

HCEDSE FAES, oL TIN
to Palestinians
-||!|1|| rs with vies and bhecomes the
hove” target, 1 he

il | hurey to comi

e to follow

v, lest I provoke

einlcliers ool
Lhem, at
ynother incident

I Battuta s account of Palestine reards
like a pilenim s guide. 1y 1 Bethlehem,
the hirthplace of Jesus (on him be peace}.” In
Hebron he inspected the tombs of Abraham,
anc, and Jacob, prophets holy to Mushims
and Jews: in Jerusalem |
f Ulives and the church

bhuried

|
f:
- -

I.':'! TS
|I_g -\.-ll' | il b- - 1||T|II rl -
whert

:'l_[||l| I A7 E'II:.I_'

| LAkl
Il prayved in the Flﬂ-r;ml al-mhar! mosque

in Thn Battuta s time the largest in Lthe world,

bttt an the mns of =Glomon ' s
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mosgue's polden dome, today the very sy

e traveler, who
mass of hght and

hal of Jerusalem, dazzled t
wrote that it “ glows like
flashes with the gleam o

In normal ttmes bustoads of tourists, As

i l_l.|! |!'|| I__Ill['.:l_' i'vl '|||_'

a
f ightning
well as worshipers,
Rock. But 1 found it nearly deserten.

“sinee the intifacla began, business has
dried up,” tourst gutde Khahl Abuhamideh
shrugged

From Jerusalem Ihn Battuta's journal fol
lows the Mediterranean coast through Acre
and Tvre to Beirut, “a small place twit fine
and Tripoli, where he climbed
inland apain to Hamah, one of the
cities of Syria surrounaed by orchards

and gardens, supplied by water wheels.”

I IAZAArs.

elegant

|
|

‘Today a few ol these wooden gants stil
creak and groan, hifting water to aqueducts
80 feet above the Urontes River, He agrees
with an eartier traveler who compared Alep-
po s charm to that of 8 woman who " shines
like & bride." From Antioch in Turkev hi
purnevedd south through Latakia anad the
L.ebanon Mountains to join t
in Dlamascus

I'he large, well-organized caravans
marched 535 days across the Arablan desert
to Mecca, haltmg for o tew davs to refresh
themselves under a crusader castle at Al
Karak in what today is Jordan. Thirst and
bands of robbers made it a hazardous tral
amall forts and cisterns sull punctuate the

T ad ||:l"| Caravan

LOTisarme siretch

(Conlinuea on JFLE 4%



[Like a hot desert wind, prize steeds roce past onlookers at a horse club in Benghazt, Libyao

[hn Battuta's carmyan crossed North Africa in 1326, escorted by ¢ hundred horsemen to protect
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against marauding tribes. Battiing disease and loneliness, the pilgrim took comfort in his

destination: “I1f God decrees Y dedth, iF shall e on the road with moy foce toward Weceal ™
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The road o Mecea took Ihn Battwta throwgh
Egvpt and up the Nile, to villages like Deir
gl-Crharbi (left), where restdents craft fues
mude of Western Desert clay. Scholars gques-
tinn whether he aotually visited the fomed
Pyramids, which he described as cone-shaped.

| spent the night at one such résérvoir with a
clan of Bedouin who lifted water for their
camels ani sheep using a 40-gallon leather
bucket hauled up by their Toyota pickup.

Clad in the thram., the seamless white cloth
af a pllgrim, I'in Battutn and his companions
arrived in the Haoly City of Mecoa. ©We pre
sented ourselves forthwith at the Sanctuary of
(rod Most High. . . . and saw betore our eves
the Kaaba (may Allnh mcrease its veneration)

surrounded by compames that had come
Lo gty homago wie made around it the
SEVEn circuits kissed the Holy Stone

drank water from the [sacred] wells of
then took L JIJLJ::JIH_{ in a house
near the Gate of Thrahim, ™ he writes.

He goes on to describe the many rites pil
grims perform: the day of prayver under the
Mount of Mercy at the nearby Plain of Ara:
fat, the stonmg of the pillars at Mina symbaol-
izmg rejection of the desal, the killing of 4
sheep for [slam's principal holiday, the Feast
of the Sacrifice. A<is s hubit, IThn Battuta
introduces us to local notables: a devotee who
spent hits wakimg hours prousty circling the
Kaaba, another who cut off the hand of a
ruffian caught stealing from pilgrims,

I.ii%l.l.‘:l:l.]’l!l

He [IFRTRES the Meccins for “consummate

T Battuty, Prince of Trovelers

. liberal to the poor . . . kindlv to

FenerosEity .
strangers.” The gadi, or judige, of Mecca,
one Najm al-Din Muhammad, “distributes
in immense quantity of tood on the occasion
of greal festivals.™

IX CENTURIES LATER 1 [ound this tra-
ditton had not waned., Last year. on
my third pilgrimage, 1 was invited to
a lunch with His Majesty Fahd ibn
Abdul Axiz, the Saudi Elm_:;. at his |'|l|It|'l|,'| for-
tress just outside the Holy City

Arabic coffes was served in the 200-foot
long audience hall from gleaming brass pots,
poured by robed attendants armed with dag-
pers sheathed in gold. After His Majesty
greted each of us, the Saudi Minister of Pil
grimage biessed the occasion with a passage
trom the horan, and we sat down to the inti-
mate lunch — His Majesty, myself, and 588
diplomats, journalists, and religious leaders

i the white marble dining room. One hun-
dred roast sheep were sel oul on giant troys of
steaming nce, along with fish, shrimp, sal-
ads, and baskets overflowing with fruit

I had already completed the orthodox ritu-
als of the mlgrimage, unchanged since set by
the Prophet 14 centuries before, when I was
mvited nboard a Roval Saudi Air Foree heli
copter by Capl. Khaled al-Mughal.

“Irom up here you se all two million pal-
grims @t once, the Amerncan-tramed pilot
said over the intercom, The marble minarets
of Mecea's Grand Mosgue appeared behind
the granite hills, then its crowded roof



Allah’s name rolls from the tongues of Muslim
myvelics, or Sufis, seelring God through riveth-
mic chants at Carro's Sayidoa Zoemmabd Slosgue,
b Battuta often sought counsel from mystics
durine iz fourneys: g gear in Alevandria was
the first of two Sufis to predict that the pilgrim
would travel far beyond Mecca,

pnd courtvard Howineg with hall a miliion

white dots circhng the Black, cub Flala!
Kaaba, Instinctiviely pechaps, the pilot
ankedd counterclockwis und the pious
ectacle, and seven ti U cled the
center OF the Muosim univers
W it better way o enter paracdise than
WTEEY CEE DTN e ' he said
[hn Battuta would have recognized miin:
of the landmarks that shpped beneath ol
mac rpet it e would be stunned by th
1=t chanees. The Saudis have spent iilions
1o ke in with the growing bide of pilerims
For the one-da peremony jt Acaial th [
] W) teh iy of them with mir con
itioning, Beneath us passed a mule-long
1O BT logched with Dottlen wati i

r the new freezi

sacrificed by the celebrants, the Lost-Pllgrin
Compound manped by Sandi Boy Scouts, Lh
sunstroke Center, New 11-lane expresswiy
o the iy putlving sites tunnel straight
hrough the o mitains thal surround Meoca
vnel 1ts L1t L H were chockablock witl

. 1 eilesirians

MNoxt d Ll rawding provoked ong ol
Mecea's worst tragecli S & throng of

I WS SLUTEINE TOFWar e pecpie | |
| FaRITI CRCINE 1O B peedd Al TUI |
i Lthe ersuing 1 |, | B

i Egn
["he traal el northedst 1o theé Ruphirat
LTI .-I' 1 TTH I|I | = " = |||'. I L
"|' rabion Desert Storm last Fel i

AR -! l'|il| L
11 I'l ll'"l,ll .'. |:'I!| - =il |.\.||.-_I ||-.|_

bBilliom Muslims, po otent palitical for
Viatollah Khometn enl a vear #xile in
i Naial L LAFEE shiulteren Douse neRr 1
moscque, plotting his Iranian revolution

Lbn Hattuta no =) | ATLaCKed
[ HTEERS Y (A VOLIYE DR 1&F Loy Ll
' J 5 rmm when they recove T
s ffering in the head will mal tl of



with 7,777 solid gold
al-Hakim, one of the
wlding proadly, "to shin
All day 1 watched huneral processior
legant tomb. The corpses

2 PErim TN




the measurement of a deeree of latituce
“Charlemagne

and his lords were reportedly dabbling in the

while, as ane historian put it

art of writing their names."
Mongols put Baghdad to the sword m
| 258, & century before Ibn Battuta's wvisit. 1f
wiolld langulsh for seven centunes more, four
as a Turkish provincial capital, before mod-
ern o1l discovenes sparked & building frenzy.
There was little of beauty except the spar-

kling Tigrs that curved betweén the city's

&1

castern and western banks, ke a necklace
between bwo breasts.” FHis manuscript quotes
||l|'-:'|lI:'|||r|;._: |I.'II'-_- [TOM & ninth-century .'I'!|:I.'L|'|
poet — lines that echo hauntingly todasy
“Death’s messenger has risen agamst the
city along her river war ipnites.”
ROM BAGHDAD [bn Battuta trekked
hack to Mecca for a8 second pilgnm
age and two yvears of study, Hy then
his feet were 1tching once more
From nearbw Jiddah be set out on his firs
long sea voyvaee, to Yemen and the ast Afri-

can coast as far south as Kilwa, 600 miles
below the Equator, in today's Tanzania, He
returned to Mecea—by way of UDman, the
Persian Gulf, and Bahrain—for still another
pilgrimage

[ales from Indian pilgrims continued to
fire his imagination. At the splendid royal
in Dielhi, it seemed, penerous sthimends
awaited Muslim scholars. But he had little
stomach for sea travel. He decided to take the
hack door to India, overiand across Anatolia
and the steppes of central Asin; perhaps he
i find fortune on the wayv
[bn Battuta summed up Anatolia with an

COurt

[id

Wil

Yrabic adase of the bme: Arabig {or its bhless-

ing=, but in kindliness Turks excel . ¥ Wher-
evor we stopped in thas land, at hospioes ot
private homes, our neghbors, Doth men and
women (who do not veil) came to-ask after

he writes, People brought him
bread, begging in exchange a praver from the
Arabic-sperakineg schola:

Ibin Battuta =ojourned in Konva, city of
Jalal nl-D)in al-Rumi, the Sufi poet who
founded the order of dervishes, the religous
group whose members whirl and dance as
part of themr worship. Jalal al-Enn was “a
saant of high rank,’ Fol-
lowers refer to ham simply as Meviana, liter-

OUr neects,

[Hn Batiula wiriles
ly, “our master.”

Vibrant music, Koranic chants, poetry,

and rapturous dances blend the ethics and
aesthetics af his teachings. His disciples
ratsed Konva to o powerful religious cente:
In the end, too powerful. In his drive to seco
lnrize. Kemal Atatiirk, father of modern Tur
key, closed the Sufl lodges 1n 1925

A Konva dervish, Mevievi Celaleddin
Laras, told me, " Besides the government

Ban, Muslim fundamentalists a
20t 11

Turkey. ancd some 400 sub-orders

g B ] |I|_|::"II_'-1_" LFLIT
major Sufl orders survive in
Wi mieel

I sImiid] EroUups now in i-ri1.'.':ri- hamies

Fites

“They can lock our lodges hul not our

wearts. " he added,

[ enjoved a we

corne fit for an Thn Battuta
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Drormpming the pilgrim’s
white throm—~Iiwo pieces
of seamiless cloth sym-
bolizing moan's eguality
before God—Mecen
round passengers it Svria
switch from street clothes
at the Damascus airport
fbn Batiuta entered
Meccd (below) with a
Domiscene cardgvan 16
monihs after leaving
Tangier. Here he earned
thae title of haiji—one whio

has performed the saored

ciiv's ritucls
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il the Ssurettin feliee, or !-n"..._'_l‘. 1 st bl the center of the octason, ki iip !'_:--||'1--__' me 1nto

Karaglimrilk quarter. A Sufi friend, Edip the congregation forming concentric circles
Eroglu, introduced me to some of the 200 around the dancer, shouldar to shoulder
faithful pathered for Mirac, a Turkizh fete chanting the sonorous Muslim creed, “La
marking the Prophet's conception. After the tlaka ilia Hak ! slowly at first. then faster and
medl of lentil soup, nce, beans, and quinces, louder: “There 15 no god but Allah.” We cir-
Edip led me toward the octagonal praver hall  cled the spinning dervish, in the opposite

in the lodge direction.

‘Come, all are welcome, Edip urged Faster and faster we circled, at one with
Join us in an exercise that frees the soul.’ the atoms and the planets, cosmic sleepwalk
The service began with a kind of deep ers belyving time and space, lost in the whirl

breathing exercise, the congregation repeat- and the rhyvithm of the chant

ng. “Alll-ahhhh, Alll-gahhhh, Alll-abhhh,” La viagho—ulia lloh

Then, to the rhythm of a slow drum, a voung La righn—iia ok

dervish in conical felt hat and skirted robe Only afterward, glancing at my watch in
began to spin counterclockwizse, arms out: the master's sitting roam, did 1 realize we had

stretched, right palim up ieft palm down, | spun for nearly an hour, Where did thic time

.lllll.ul ! |.'i TN I-|"I-'|'|'l'.I r'l-' '.I. | i .r b g gimbher JUd )




In plodding steps axs old as time, a camel drives
a sesame mill in the highland city of Sanaa,
capital of today's Republic of Yemen. Visiting
Taizz, the reglon’s capital, arvund 1330, the
traveler complained bitterly: “ITts people are
overbearing, insolent; and rude.”™

moarning—the elffendch surpriséd me with o
presentation steeped in trachiion: the skullcag
and black cloak of 8 Suf initiate

Phroueh dark Tanuary dreizzli

Fchip drowve
me back across the Crolden Horn to the othe
world of the Hiltan.

*Love, brotherhood, and generosit VL
sufi idepls, ™ he said, " Like Ibn Battuta, vou
will never be without a friend in Tuarkes

IME WAS NO GBTECT to Ibhn Bat-
1

Huta. who nreferred overlgnd travi

Ly Lhie |,|'|':|'- of the sen. Por 51 L¥S

e walted at the fortihed Black Sea

iarl O =inone (or a ship and e winds 1o

l
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[or dellverance
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In the Crimea he found respite in trading

towns established by the Genoese, sojourning
among the Christinn “mfidels.” He was hon
ared at a special banguet given by the Chr
tian emir in Feopdosiva, Lodging 1n a8 small
mosqite surrounded by churches, he reveals
how uneasy he felt: *We heard the sound of
[bells] on ¢ ViETS sictke, and never having hedrdd
them betore | was alarmed at this and badi
my companions climb the minaret aAnd chont

Lhe Beoran,”

journeéying miand across the winogswepd
|

L -

Russian steppe, he entered the vast nomas
gor 1 took my place an the carpet at the foot territories of Muhammad Oz Beg Khan, the
of the master, or effend), Safer Dal. Nightly Mongol emperor of the Golden Horde. Fo
he leads discussione on mystic subjects. He the adventure [bn Battuta and hiz prowing
WO a W

ite tkullcap and, over simple slacks entourage traveled in styvle with giant fous

e ek Hor g
I.I.\'.'. ™ 1 ik -I-

ed wagons called ara
safer Eftendh spoke felt tents. He writes that one *can employ

and sweater, the grav mantle of the Suf: whee
'tme. Yes, ttme, '

siowly to my thought, ighting a cigarette nimself in 1t as he hkes, sleeping or eating or

in his long black holder, " Is time reals Ur reading or writing on the way. | prepared for

T a1 i'IIi_'il_i.'l_ 1 '|.|'I|I|;|:.' mian |'.|'- I-.I-|'- FTAS BT CONVYEYANCE d W Eiar --:.|"I'|| '.'-.i' |'

wned 1o measure s progress inoa imeliess telt, taking with me in it a siave girl of min
Wniverse? inother small wagon for my associate

In one's inner self, Hme tnkes A diflérend and tor the rest of ny COMPANINNnS A laro

lorm. Not Howing ke a river but calm UK MaEOn drawn oy three camels.”
g lake,” he said, “Have vou noticed, for [n Hish Diagh (present-day Pyatigorsk) he
instance, that in dreams, past, present, and was dazzled by the khan's roval encamp

future blend freelys ment, “a vast city on the move with

o : T il i N LESy — o By | L S ¥ . L ¥
Before we parted — it was nearly one in the mosgues and baraars in it, the smoke o

Itm Battuta, Prince of Trvavelsn



kitchens rising in the air {(for they cook on
the march

Ibn Battuta was befriended by one of the
khan's wives, daughter of the Byvzantine
emperor, Andronicos [T, When she planned
a trip home to Constantinople, Ibn Battuta
decided to accompany her, even though it
cost him a 2, 500-mile detour. Besieged {or
centuries by armes of Turks and Arabs,
Christinn Constantinople was difficult for a
Muslim to visit without introductions. He
could kardly have lound a better one.

There he met Emperor Andronicus and,
through a Jewish intecpreter, gave him his
impréssions of Bethlehem and Jerusalem
Pleased, the emperor hestowed on him a robe
of honor and a horse, then arranged a tour of
18
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the capital under roval protection. 1Thn Bat-
tutn writes, "Anvone who wears the king's
robe of honor . . . 1s paraded through the city
baraars with trumpets, fifes, and drums
&0 that they may not be molested; so they

paraded me."

lodey [stanbul's vaulted hapah € arss, or
“grand bazaar,” winds for 13 miles under
ane roofl. Its 4,000 well-kept stalls of carpets,
pold jewelry, pottery, leather goods, and cop-
perware —sérved by banks, réestaurants, and
MOSuUes—make it one of the warld's largest
shopping malls

The famous Church of the Holy Wisdom —
Hagia Sophia — Ibn Battuta saw from the
outside only, “Thev allow no person to enter
it untll be prostrates hmself to the buge

National Geographic, Decembear 100)
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cross. . ., set in a golden frame.” This, ol
course, he refused to do. Informants told him
of & concept strange to & Muslim mind, the
nunnery: * Inside is another church exclu-
sively for women, containing more than a
thousand virgins consecrated to religious
devoltions,” he writes.

FTER A FIVE-WEEK STAY in the Byzan-
tine capital Ibn Battuta rotraced his
route across the frimd Russian
steppeland toward Oz Beg
Khan's capital, New Sarai. Marching along
the frozen Yolga, he chopped ice to melt for
his drinking water. "' [ used (o put on three
[ur coats and two pairs of trousers,” he
writez, "and on my feet 1 had a pair of

fhn Batiuta, Prince of ravelers

India beckoned, ond Ibn Battuta, never in
much of a hurry, took d circuttous route that
led him throwugh Syria, Anatolia, and central
Asia, where the great traveler, at right, was
welcomed to the camp of Mongol ruler ()= Beg
Khan. “A vast city on the move,” he maryveled,

woolen boots, with & pair of boots guilted
with linen cloth on top of them, and on top of
these again a pair of horsehide boots lined
with bearskin.”™ 5o bundled, he admits, he
had to be lifted onto his horse.

I too bundled up when Soviet archasologist
Evgeny Myskov led me on a-windy, sub-zero
tour of excavations at New Sarai, along the
poplar-lined Akhtuba River, a two-hour
drive east of Volgograd. 1 needed KGB per-
mission to go there; Sowviet rocket= are tested
nearby. We slogged through drifts to reach
some of the 150 grave sites that Dir. Myskow
had excavated over the past dozen years.

“As Ibn Battuta relates, New Sarai was a
hub —solid houses for a day's ride along the
riverbank,” Dr. Myskov saud. "We found
bronze mirrors, pottery canteens, and silver
coins inscribed in Arabic to Oz Beg Khan.

*But, as vou see, nothing is lefi of the
Golden Horde's capital except a few scattered
bricks, " he saad, picking one out of the snow,
“Even mosl of these were carried awny,
scavenged for other buldings after Tamer-
lane leveled the citv in 13957

MNearby Volpograd, the former Stalingrad.
was leveled more recently, heroically resisting
the Nari siege in World War I1, but it rose
quickly to its feet. Hundreds of statues com-
memaorate the bloody house-to-house battles
Volgograd, like New Sarai, is a ribbon city,
curving along the Volga through miles of
heavy industry 1o the new Volga-Don Canal

Volgograd today, like much of Russia, iz
under economic siege. Food markets stand
bare and deserted; in a department store [
found all shelves empty except those for
chamber pots and violins, Everyithing costs
maore rubles

From the Volga, 40 days by his lumbering
wagon (shared now with Lhree slave girls)
brought Ibn Battuta to Khwartem, a nch,
crowded oasis south of the Aral Sea. 1t cost
him 18 days more, on camelback, across the
empty deserts of Uzbekistan to reach fabled
Hukhara and Samarkand.

He found Bukhara still reeling from the
ravages of Genghis Khan's Mongol hordes a
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century before. He praises its garden but
notes “its mosques, colleges, and bazanrs are
in ruims.”

On my HArst visit in the early 1970s, I too
found Bukhara cloaked in melancholy, a
Persian beauty in Russian peasant clothes.
State collectives had plowed under private
grchards; atheism was official (" There is no
God, and Lenin is his prophet"”); the Russian
language was choking out local Uzbek and
Tajik idioms.

MNow, 20 vears later, | found that Islam in
Soviet Uzbekistan had come out of hiding. At
Mir-i-Arab seminary in Bukhara the young
rector. Sheikh Salah al-Din Sheripov, showed
me around his 16th-century, blue-domed col-
lege carefully restored by Soviet archaeolo-
rists, through classrooms, a mosque, busy
kitchens, and arched cloisters. In the main
courtyard paced students dressed in turbans,
chapans —the long Uzbek robes of quilted
colton —and black bools, memaorizing lessons
on religion, law, and Arabic.

“More than a thouzand mosques have
reopened in Ugbekistan," said Sheikh Salah
al-Ihn. Korans are no longer forbidden. Last
vear 1,500 pilgrims went to Mecca, the most
since the revolution.”

RADITIONS of Islamic hospitahity
that sustained Ihn Battuta on his
long journevs are not wanting in
Samarkand. When Uzbek friend
Hafiz Khalimov invited me to his Samarkand
home for tea, | was not surprised. But | was
hardly prepared for what followed. With his
three brothers we sat down to a banquet,
most of which came from the courtyards of
their houses: apples, pears, apricots, grapes,
almonds, chick-peas, oven-fresh bread.

“It 15 only our duty,” Hafiz insisted, when
1 tned to protest.

He opened a bottle of Uzbek champagne,
then cognac {&lthough Islamic law prohibits
alcohol, some modern Uzbeks are liberal
drinkers), before signaling the women to
bring the main courses; onion soup, pickled
tomatoes, cold kabob, cucumbers, yogurt,
steaming mutton pilaf. After the meal Hafiz
switched on television to play us a video he
had recently made of 200 guests feasting
and dancing i his garden, to celebrate a
nephew's circumeision.

From Samarkand, Ihn Battuta reports, he
and his party turned south across the Oxus

30

Blurring the line between body and soul,
Mevlevi doncers spin toward ecstosy in Istan-
bul. Known in the West as the whirling der-
vishes, this Sufi brotherhood was less than a

century old when Ihn ﬂﬂﬂlﬁhlm-ﬁfﬂ through
Anatoliv. At Konya he visited the grave of poet
Jalal al-Din al-Rumi, founder of the Maviewvis.

River, now the Amu Darva, toward his goal,
India. As usual, he took the most roundabout
route, this time throngh Meshed and Nevsha-
burin Persia and the desert platean of north-
ern Afghanistan. At Kunduz he camped for
six weeks to pasture his horses and camels for
the snowy fool passes of the Hindu Kush and
the deserts of Sind beyvond.

At Multan, on a tributary of the Indus
River between Sind (present-day Pakistan)
and India, he borrowed funds from local mer-
chants to stock up on presents for the Mogul
sultan, then dispatched notice of his impend-
ing arrival to Delhi by courier, These runners
were even faster than the local pony express:
“From the province of 3ind to the Sultan’s
Capital . . | it'is fifty dayy’ journey, but
. . . the fetter reaches him in five.™

Ibn Battuta traveled handsomely across
the populous subcontinent with a party of
Persian noblemen and their families, slaves,
eunuchs, and 20 cooks serving up chicken,
sweetmeats, and persimmons, the fruit of the
chony tree. But the road held danger as well.
He describes being "attacked in the open
country there by eighty infidels on foot with
two horsemen. . . . we fought stoutly . . . kill-
ing one of their horsemen and about twelve of
the foot soldiers, . ., . 1 was hit by an arrow
and my horse by another, but God in his
grace preserved me. | . . We carried the heads
of the slain to the castle of Abu Bak'har . _ .
and suspended them from the wall.”

In Delhi Ihn Battuta met the storied Indan
sultan Mubammad ibn Tughlug at his palace
in Jahanpanah, in the Hall of a Thousand
Pillars. The ruler was attended by his vikier,
dozens of chamberlains, officials, and
slaves—including the " keeper of the ly
whisk,"” who stood behind him —all against
the background of 200 soldiers in armor, 60
horses in roval harness, and 50 elephants in
silk and gold.

He describes the quirky sultan, pious, gen-
ergus, courageous, bul often unpredictable,
“of all men the most addicted to the making
af grfts and the shedding of blood. His gate is

National Geographic, December 1001






never without zome poor man being enriched, before the changeable sultan. This time the
or some living man executed.” sultan suddenly appointed him ambazsadior
Drespite the sultan’s moods Ibn Battuta to the kingdom of China! The wandering
spent seven yvears at lns court, becommgeg & scholar, who had departed Tangier with a
judge in Belhy, When lavish spending sank [ew coppers in s pocket, set out m 1341 at
him into debt, the sultan’ s gold bought him the head of an opulent train: a hundred Thor
solvency. But an ill-tymed wisit to 4 local mys-  oughbreds, a hundred each of concubines and

tic put him in jeopardy after the holy man Hindu dancing girls, gold candelabras, bro-

offended the sultan, I'bn Battuta found him- cades, swords, gloves embroidered with

self under house arrest nearls, and scores of returning Chinese #mis-
“1 trsted for Dive davs on end reciting the saries. One thousand roval horsemen accom-

Koran cover to cover each day,” he relates panied the party

The mystic was executed, but Tbn Battuta The new ambassador marched his princely

wis freed. Thanking Allah, he gave away entourdage southward toward the Indian

his possessions, even trading clothes with 3 Cleen, Unce apain, near Aligarh., he was

hegear, to adopt the life of o relimots asceti ambushed by Hindu rebels. Stnipped of his
Five months later be was again summaoned clothing and his-sword, he was released but




1€ unks grounded and broke up, scattering

nearly perished in the wilderness before
wis rescued by his Mushm troops reasure and drowning all the slaves and

He installed his great embassy m four large  horses. As he watched, the smaller ship with
cdhows at Gandhar on the Gulf of Cambay al

and sailed down the cosmopolitan Malabar them carryving his child, tacked desperately

his worldly poods and his staves, one of
Coast to Cabicut, which, he notes, 15 visited oot to sea, never to be heard from again. Ibn
by merchants from China, Sumatra, Cevion Battuta was left an the beach with ten dinars

M Hi in his pocket and his praver rug

the Maldives, Yemen, and Fars [ Persia
engaged three Chinese junks for the long pas The age of steam relegated this monsoon
sage to the East—two giant vessels with 132 coast, roughly India’s Rerala state todav, to
catts and crews of nearly a thousand lor the charming obscurity, leaving its ports steeped
roval presents; and a smaller ship for himself  in many cultures.* The spice center of Cochin
and his retinue embraces Hincu témples, mosgues, a Dutch

shore for Friday praver, when dizaste church where Vasco da Gama was buried —

Cn departure day [bn Battuta ingered on palace, a synagogue, and the Porfuguese

struck. A sudden, violent storm forced his Peter Miller wrote of “Kernla, Jewel of India’s Ma

i mCREd % Y1
B | -

leet to flee the shallow harbor: the clumsy nbar Coast,”™ in the Mav 1988 G EOCRAFIHIT

‘Every time he gald any encouraging word to
me, | Rissed his hand,” said Ibn Bartuta of his
first mecting with the Delhi sultan Muham-
mad [bn Tughlug, believed buried in the ruins
of Tughlugabad (left). Such fawning helped
fiim survive seven years as a fudee under the
sulton, an unpredictable tvrant who decreed
Ehree dayvs public display of those he executed
[bn Battuta's friendship with a defiont Sufi
nearly cost him his life; yvet within months [hn
Tughlug nemed him ambassador to China.




The new ambassador and his party metl disas-
ter in Calicut, a southern Indian port. As Ibn
Battuta watched from shore, a storm swept
away his ship bearing horses, slaves, and gifis
Jor the Chinese, In Calicut today, workkmen
still use hand saws (below) to bulld the sailing
ships called dhows, while fishermen houl a
living from waters off the Malabar Coast.

I1I

ill administered by the only freely elected

commiiunist government in the world

N PREDOMINANTLY Muslim Calicut, ]
followed the sound of saws and ham

mers through palm groves to visit a

.. P. Chanthukuttv. Near a pile of teak [ogs,
| found the master builder and his 60-man
team laving the keel, by rack of eve, for a
new 600-ton wooden ship. In one hana
(hanthukutty held o homemade bevel
square; in the other, his " blueprnts,” a timy
hall-hull medel. Nearby waited another
vezsel, finished for a Persian Gulf client, its
launchmg delaved by the tides of war

“Our femaly has béen in the business of

ding ships forever," Chanthukutty said.

Lk
"When Kerala's first Muslim prince made his

pilerimaee to Mecoa in the seventh cenmtury
we like to say, he satled in one of our ships.”
Fearing Sultan Ibn Tughlugq's tortures, Thn
Battuta decided not to return personally to
Delhi to report his failed mission bul to ¢on-
tinue to China on his own
First he saaled Lo the Maldive 1slands, some

V00 miles off the southern tip of India, lor &
short visil, But when Khadija, the queen of
the Maldives,; learned of his scholarship and
court crecentinds, she persuided him to stay,
with gifis of gold and slave girls. For a time
laved at local palitics, marrying the
daughter of a noble family. He was named

a judge in Male. All the whi

|1|‘

g he collected

o = [ i T i Mo - Lo 30085
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cetails ol the trees, the [ish, the price of cow- world's highest divoree rates but also ane of

e shells—and women s fashion the lowest crome rabes.”
“MWost wenr only a loincloth.” he recopads Wiale, the iptal of the £, 000 10w IVing

YIn this tashion they stroll 1In the markers specks that make up today's Republic of
As a Judge in the slands . . . I tried t Maldives, is a square mile of sand where

nreler the wamen to dress, but without many of the country's 213,000 people hive

SUICCESS There | visited some of the government min-
He considered fish and coconuts the source  istries, It is easv enough; they are all housed

of the islanders’ “extraordinary vigor in love in one building

making,” adding, Yas for me, I had four The Maldives” main industry nowadays is

wives, not counting the concubines. Each day  catering to jet-set tourists, about 200,000

| made s general tour and [ passed the each vear. ['he 60-50me modern hotels are

night wath each in their turn.™ sprinkled around the 400-mile-long archipel-
Altogether, Thn Battuta marned —and ago, each to its own palm-shaded island, A

divorced —six times durning his brief visit ouncy two-hour speedboat ride took me to
“The Maldives " said assistant tourist the Angaga Island Resort, in Arl Atoll, 60

director ITheahim Manik, " has one of the turquoise miles southwest of Male. Here a

Fom Baltula, Prnce of Traveiers 15



visitor can act out his Eobinson Crosoe fante-
sies in luxury

Ve are o ormpetely

I - - oy g . " o
|_||.1 L -HIHCE WWEll

self-sufhicient—oun
own electri r maker, said
assistant manager Abdullah Naseer

After a lunch of ocean perch in coconul
in the air-conditioned cdining room and a
ook at the that
private mini-beach, we walked comp

[t took seven minute:s

il b
each with

|
1
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[bn Battuta
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N CEYLON, now Sr1 Lanka
became the pilgrim

reaching this island

CE Mo
[ have had bt
e, o visit the blessed [oot ol
Aifam, " [ Adam s Penk
cal Matterhorn that holds an imprntin rock

A hospitabl
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he wirite the trojpr-

revered by many (aiths Hinduy
ruler in Pottaiam pros el
| zemt with

and fif

W el wils carried by slavies, an

LELEE ekl

CAarry provisians

meE lour Yors, three B
LEET TNen Lo
Chainz and stanchions on the dizzyving rock
faces helped his party to the summit shrine
where he f “the blessed footprint f
our father Adam i Tar
encugh to leave its impression hollowed out
At MNalatan I engaed a voung, beardedd

Tamil

-'le'i{ into the 1o

=hivasundara, to gide me upwarrd
It Hi 1T BN PP TIERAT
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Lord Buddhna, ™ Shivasun

e LeMmpes and

al] ways

stupas. Dav was fading wheén we renched the

harrow summit, where we mel only a visiting

apanese Loen monk Bnd two locil guardians

who assiened us a |-| e to sleep 10 the lemple
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'he sacred footpringt was '

[Lin Battuta reports — but the
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long
Impression in the rock was badly worn
enturies of reverent caressas,

[ gazed at the panorama below, Thicken
hind flooded the valley, sealing our
Ui that distant planet
hs and Muslims: snhalese

[ought Tamils. But here | rested peacefully

e cloud

ofl Irom e

HEdR
Hindus battled Sk

&0l slars

Wlishap piled upon adventure throughoul
i0n Hattutn's Lne ves-
] was shipwrecked in Indian waters, and

|"'r'|=" I-i'

lecaites of wanderine

1
: f
¢ pirates

nlundered

.|'||I[j;r I' WS

lropped anchor at a small port called Samu
irn, from which Sumatra, the island of cam

phor, cloves, and sandalwood, = named

Indian Mushim merchants had brought
I=lnm to the 1zland ondy a hadl century earlier

Malik al=-Z&hir

Lo Battula lound its ruler

"One of the wonders of the world,” said Ibn

Battuta of the Maldives, island gems strewn
in the seas southwest of India. The Islantic
repiblic is home to health worker Aishath
Mahfooza, who evokes the setting I[bn Battuta
Jound so alluring, In eight months here, he
Became chief judee and married six times,

1'||.'." IRECTd Ltk |'|'-'J“'-.'l ¥ |II fecember FUG ]






When we climbed it, we saw the clouds below us, shutting out our view of ils base,” reported Thn

Hatiuta of Adam’s Pealk tn Sr1 Langa. Pressing on to Uhing after losing his ships, he detoured fo




(T8 CERTEF il _II:|I_._I irres i fowre foaiths, whare Muslirms SOV Adlom first set foot on earthe. Some 6510

years aiter the troveler s visit, Buddhist monk Sadiu MuraRamt cdrries is proyvers to the top




"The Chinese infidels eot the flesh of swine and
dogs,"” observed the roving Morocoan, who in
Ching never felt so far from home, Cals, dogs,
pips, and turtles await buyers at the bustling
(Hngping moarket in Guangzhouw, the southern
Chinese city Ibn Bottutg visited in 1346,

“a humble-hearted man who walks on fool to
the Friday prayver. His subjects lake &
pleasure in warring for the Faith [ e,
nave the upper hand over all the inhidets i
their vicinity.

Indeed. The traveler could hardly have
ierion would spread

imagined that the new re
across Sumatra and the whole archipelago to
define Indonesia, the world's most populous
Islamic country, with 160 million Mushms
Whan I set out for Samudra — deserted
now, save for a few fishermen—1 bad diffz-
culty finding a traveling compamon. The
town lies m Aceh, one of Indonesia’s richest

provinces, producing 75 percent of 1ts ol and

eps, but al=so its most militantly orthodoy
he central government has been rying to
settle farmers from crowded Java in Aceh,
but local Muslim fundamentalists have killed
some 200 of the homesteaders. Five minutes
nto the province pur car was delaved while
soldiers removed another body from the road
“We northerners have a reputntion for
fierce independence,” a native of Aceh told
me. ' We fought the Dutch colonizers for 4
vears, then Tapanese occupiers. They even
tried to force us to pray toward Tokyo mstemd
of Mecca,” he said with disgust. " Like
many, I took to the hills to fight.” e has the

SCArs o prove 1l

I could not follow 1hn Battuta to “Mul-
Jawa,"” aland scholars have yet to pinpoint only a few fishing smacks and a rusty coastal
ing harbor. Ashore,
map, old or new. There he rowed ashore 1o | npticed that many of Quanzhou's Mushims
miel an Amazon princess who led an army still cling to their old guarter on Tumen
of slave-girl warrors “who fight like men.” Street around the Dimgjing Mosgue

she presented him gifts of lemons, rice, pep- “Ours is Chna's first mosque, already 35

noc to the oot of Tawalisi—not found on am freizhter in the once bust

ner, and two buffalo to stock his shap vedrs old when Tbn Battuta praved here,
the imam, Abdola Huang Oiu Run, as
A pATTH A made i fGrst Inndfall in wie sipped ten under the pagodi-like roof o

L
L |
chiadd 1

ie southeast-  his office. A motto in flowing Chinese callig-

Cathay at Quanzhou on t

ern coast of China, just across the raphy over his-door read "“Tw ¥i Zhen Zhu” —
strait from Taiwan. Here, where Cha- which roughly translates, “ There s no God
sk
the great “silk road of the sea” began. The Even in Thn Battuta, a man who had seen

na esta its first foreign-trade enclave, but Allah.™

part impressed him ns Y one of the largest. | the world, this land struck wonder: *China

saw in it aboaiit a hundred laree funks.” s the safest and best repulated of countries

From an ancient stone lighthouse [ saw for a traveler,” e writes. “A man mav go by

¥l Notfronal lrcOgTiRf hic, December 70G1
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himself a mine-month journey, carrving with
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He notes., " Silk

% [OOF Mot Ka and hegoprs
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r clothing even
And its parce

lain, “the finest of all makes of pottery.”

'The hens

higrer than geese in our

15 usedl I

Even its poultry amazes him
th L hina are
COUntry

o5 hiis Mustim

|_ .;||_ |i_-|':il' ] | hieimisel viess are

Despite all this, Chimna sho
sensibilities
infidels, who worship
dead like the Hindu:

swine and does. and sell it in thelr markeis."

dols and hurn thel

{al Rils :!'-II (il

The drama of China's cuisine still chal

et i - : k E . i
lenges the visitor, whalever b e fliEtary pet

suasions—especially in Guangzhou (Canton),

ond city Ihn Battuta visited .
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“Here we eat everything that moves across
land, sea, or sky, " =aid Lhou Kol Huag, depu-
o Lhe Peas
“excepl trains, DOALS; And plangs. Ve

ty' director of Qingping markel ne

500 vaneties of vegelanies and

meals. the lareest selection in China

arrow, covered street of the butchers
ciruck me as 4 macabre roo. Monkevs, tor
nangolins
owls, and gFiant toads warted for the knife
Bevond the cages of colled snakes, one mer
chant specialized in house cats
Probably just a pet shop,” my L

Perhaps hi

hanenge behind the glass

. foxes, does<, wild |

LS AT

lNEeE=e

guide ventured missed the freshhy
skinned
counter

fresh? The vendor lifted up & hillet shiced from
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L fat red snapper, Lo e heart, still ORE THAN a4 guarter of a centur
wating beneat after he had guit his native
Returming to Quanzhou, Ihn Battuta found ind, he viasited the sultan of
.:_'. | -..-.i|!--'IrI!-'-'i..II'-|||l_-..:ll'l| Wormceo ']||'|'-|'I|'|||I'.i_'-|_'|l-

the autumn monscan. OF his Lhree-3 e before our most noble master (may Allal

vovage home he writes sparingly. It led pniaree his greainess and humble his ene-

through familiar termtory—Sumatra; Calicut, mies | budd down the stafl of travel in ms

Flormuz., Bashodad, and asman the rites at erlevrpovs land ™

Mecca, Along the Levant he detoured around But not for long

outhreaks of plague. He arrived in Moroceo He was soon off to Spain's south copst,
earn the scourge had claimed his aging then still Muslim, with a regiment of Moros

mother anlv a few months befors can volunteers crossing to defend Gibraltas




A mud masterpiece, the turreted mosgue 1n
Dienne, Mali, harks back to the 14th century,

witen the toowen thrived ox a center M irade and

Islamic learning. Ibn Battuta's final journey

bBrought him through the West African empire

of Maoli, where he louded the piety of Muslima.
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and find it in thick slabs,” he reports, adding
that their “ houses and mosques are built of
zalt, roofed with came! skins."”

Terhazza's mines are still worked by forced
labor: Mali's political prizsoners. | found the
whaole region closed to foreigners by the gov-
ernment. Rebellious Tuarep tribesmen had
recently killed soldiers at several outposts as
well as a hapless driver in the Pans-Dakar
auto race,

On the parched ten-day stretch south of
Terhazza, travelers would send ahead a
takshif, or scout, to Oualita to arrange for
o party there to meet the plodding caravan
with precious skins of water. Ibn Battuta
writes, forebodingly, "It often happens
that the takshifl perishes in the desert, with
the result that the people of Oualdta know
nathing about the caravan, and all or mast

perish.”

At nnother Saharan salt oasis, Fachi, in
Niget, I took refuge in a salt-block house
after an all-night sandstorm had completely
buried my tent and eguipment. 1t was here
in Fachi that 1 joined Idris Daouda and his
camel caravan.

Onee under way the caravan boss deltly
mounted his moving camel, pulling its head
down and bending 2 knee into the crook of its

a6

neck. Straightening, the beast vaulted him
into the saddle without missing a step.

“We won't stop until ten tonight, " ldris
declared in his mixture of Arabic and French
"Hy making long marches we can expect to
make it to our next well, Arbre du Ténéré, in
frve days.”

Behind us the oasis and 1ts =alt mines dis-
appeared under the dune horizon; only its
rock hills shimmered in & midday mirage.
Straight up, the sun scoured the last shadows
from sandblown footprints marking the faint
trail. Now and again we passed other road
signs: the bleached bones and leather of a
fallen camel

From his swaying flagship, a tall, white
mehari with powder blue eves, ldris could
survey the whole line of plodding beasts, each
palancing four or six 60-pound cones of salt —
altogether some 50 tons on the move, Lashed
on top were bundles of fodder and frewood,
sacks of dates and flour, and glistening goat-
skins of water—provisions enough for 40
days. Afternoon temperatures climbed
toward 120 degrees, too hot for talk. Day
after day we marched to the rbvthmic mur-
mur “swish, swish, swish, swish” —a thou-
sand feet padding through the sand.

In mid-Sahara, two days east of Agadez by

National Greographic, December 109]



» farewell to Idns and watched the
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| the trade. but Ihn Battuta had arrived
lred Timbuktu had
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cemetery, where old pols mark sand graves

under dead thorn trees, nomads camped, ref
ugees from the rebelhon up north. Palice had
clamped n sunset curfew on the town

In Mali, Ibn Battuta sought out the ruler
Mansa Sulayman, at his capital

erandiather had earned & reputation for him-

This King s

self with lavish gifts he bestowed while

PSS W) guisf ok ."-.'|l| ofn & Mececan [HEiEMnm-

)
e, He handed out 5o many coins—a ton anicl
'l | | - EE 1 Il | i T |
y hall by somie estimates- 1al he fenresse

{ e Lo alr | miarket. Thn Battuta learned
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Apparel—aor the lack of it—was carefully noted
by Ibn Battuta. He praised Mali’s men (focing
page) for their clean garments. “Even if a man
has nothing but on old worn shirt, he washes

it . . . ond weoars it (o the Fmday semnce.
Nudity, though, rankled his conservative senst
bilities, Girls, he fumed, "go about in front of
everyone naked, without a stitch of clothing.™

not a hereditary traif

avman, he wrote, “is a miserh
" Not for two months did the roya
ihre
bread, dnd a piece of beef fried In native oil

When I saw

that generositv

Mansa Su

king
hospitality gift" arrive
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Heeding Mecca's call, cameleers with a Saha-
ran salt caravan seek Allah’s guidance for the
dovs ahead. Wherever he roamed, [hn Battuto
sought similar counsel. From his first pilgrim-
age until his death in Fes in 1369, the great
traveler lived the words of the Koran: “Allah

has latd out the earth for vou [ike a vast carpet
so that you will travel its endless roads.™

and Dyénné looking for work,” Inka Sari,
one of the town elders,; told me. He wore 4
whité robe and a battered red fez

Upriver stands the masterpiece of African-
Muslim architecture, the great mosgue in
Diénné, the massive sweep of i3 mud ram-
parts broken by patterns of protruding
beams. Its tall spires are crowned not with
the traditional Islamic crescent but with
ostrich eggs, svmbol of fertility and tortune.

Every vear, after the ramy season, the
town turns out 4,000 people to replaster the
wills of the mosque with their bare hands, Tt
1s done in a day

From the roof, I could see out across the
Monday market —where womén wrapped i
rainbows ol calico sold dried lish, banzanas,
salt, kerosene, gourd pots and ladles, and
cola nuis from palm-mat stalls—and to
houses along the curving river bevond.

Inone | greeted Hiagji Niani Maigs, a
descendant, it 1= sald, of the lnst Mali kings,
an ebony-faced old man leaning on his gold-
topped staff. He still shuffled out each week
to lead the town to Friday prayer. His house,
like others mn the guarter, was a work of art

“Djénné today i1s still an importent center
of religmon and tradition, ™ the old haiji smd
“Oar building codes keep it that way.”

Ibn Battuta had forewarned me, Here
among Muslims, where hospitality rhyvimes
wilh duty, Hajji Nimni's reception proved to
be something less than roval. He admitted me
only as far as the doorway, He did not even
pour tea. As | departed, he pressed me for a
cadeau —a present

BN BATTUTA CIRCUITED the Sahara,
plodding eastward, then northward
through today s Niger and the Hoggar
Mountains of southern Algeria to the

Moroccan frontier. When he crossed over
Umm Junayba Pass, near Fez, December
gave him a final slap: “1 have in my life seen
bad roads and quantities of snow In
Afrhanistan, and the land of the Turks, but

48
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never have 1 seen anvthing worse than the
road of Umm Junayvba."

But after & lifetime of travel, he concluded
that s own was “the best of countries, for
1ts fruits are plentiful, and running water and
nourishing food are never exhausted."

After lonely miles, under vast and punish-
ing skies, | too fell strangely at rest walking
the narrow cozv streets of scholarly Fex. Here
wheels are banned and the call from the min
arol scores the day's passaje.

In the sug vou can choose from 30 kinds of
gates, and master craltsmen invite you to
tea— " not to buy, monsieur, only for the
pleasure of vour eves." Here the shoemaker
cobbles vou a pair in fine leather on a day's
notice; a carpenter in the Sug al-Najjarine

National Geopraphic, December 1907



will fashion vou a custom cradle, A palanoui seek nol our tomb i the earth but fnd it 1

for a hride, a chair, and, when the timd the hearts of men

agmes. #ven a ine cedar coffin - all this i Ibn Battata oever dbwells on what
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narrabive i rikds, or travel bopk, form, From  breathe the white winter winds of the Kus
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v hereabouts of his grave remains a mystern More likel [ WAS 8 Quest | T knowierlge

A small tomb in Tangier makes its claim, but e never seduced by g foreign culture can
-I - - - - . - - » - - 1': - -

it has never been substantinted, I suspect | never appreciate the fetters of his own. Life
Battuta would arree with Meviana, the Turl iHter all, 15 a journes L vovaere of discover
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MOST 50 YEARS HAVE PASSED since the bombs fell on

Peirl Herbor, The sweet, warm doawn spreads acros:
the sea and grazes the white stone shrine athwart the
spunken Arizonag, Un a marble wall the 1,177 names
beginto emerge from the darkness. Bates, Crowley
J"'n.i'l i J--'.E"'.'.'. .‘IF:""II' i 1||I.".:| 1|r.:|IJ-.|.':|||||.-'__'I ]lll' il';ll.! TIE T -|| I.r||
Arizotia—the captain and the seamen, the admiral and the ship's
band, the dozens of brothers and the father who died with his son
They are entombed here, the men who went down with their ship,
many nol realizmg in the last moments of their Inves that their coun
try would soon be at war with Japan

INow iLis 7:55, and, as they do each year on December 7, boats
hegin Lo come fron -|--:-:'|-. bearineg Howers to cist U I':|l S A ]r_

Lhé ceremontes a4l Lhe

trizona Memorial, people once more wil
remembaer Pearl Flarbor, Amane them will e men and women
who were hiere, in the flames and screams. Among them too will be

the kin who carry the memaories handed down by those who lived

through that day and died on another day of war or peace, This is
a place that clutches the sights and sounds of a single morning,

vecember 7, 1941, a date President Franklin 1), Roosevelt said
will ive in infamy.

[ had pone to the Arizona Memorial on a pllgrimage of memon,

L il PR Py £ LR ] ¥ o ENER
mark the anniversary of the Jspanese attack. My travels took mi

Japan, where 1 talked to the officer who conceived of the 1o ro
surprise attack signal; and to Ivozo ujita, oneof the lew surviving
Japanese pilots, In Albuguergoe, New Mexieo, 1 met many of U
13,000 members ol the Pear! Harbor survivors Association at thesr
innual reunon. 1 also found weivers of méemory who biring |
pether American and Japanese survivors

At oné such mathering was Karyo Sakamaki, the captain of a
mideet submarine that failed to tor [ do the battleship Pennsviva
mia. Fsaw Salkamaki touch the submarine for the first time since he

4 | -

nhandoned it on a reef o Bellows Field nearty ul 8 century

Crhostly wir griave, the Arizona lies in 40 feet of water, brideed hy

a memorial to the 1,177 men who died when the great battleship
exploded. A bomb ignited ity forwoard magezsines, collapsing the
bow section, at far left. Now 1.5 million visitors, many of them Jap-
anese, pay their respects each year, National Parlk Service divers
fabove) survey H4-inch puns that fell silent that December morming.



Japan’s grand
strategy

Muastermind bhehind the attack,
Adm, Isoralu Yamamoto (for
right) was g pambling man.
Though opposcd to a woar with
the United Stotes, e wos roady
o tafee o chonce if it came—bet-
tirgg that “a fatal blow" against
the LI, §, Pacific Fleet, stutioned
at Cuhu, would free Tapan (o

seize resource-rich colonies in
southeastern Asid.

Yamamoto understood thar
Japan could not win a pro-
tracted war against American
power, He had lved in the U, §.
as @ student and as a naviel
attaché in Washington during
the 1920%. A preemptive strike,
he reasomned, would force the
L. 5, to negotiate concessions.

In 1841 many Japonese offi-
cers ppposed the Howoail Opera-
tion, preferring to concentrate
an the invasion of southeastern
Asia, Threatening (o resign,

Yamamoto held to his bold plan
to strike Pearl Harbor,

To attack Hawaii, he tiormed
to carrier-horne airplanes, His
torpedo-bomber pilots troined
relentlessly on the island of

Kyushu, at a bay that resem-
hled Pearl Harbor,

Un November 26 the Pearl

s
M N
T ENAT VTS OF EYEL, FIRT GERIET
Harbor strilke force left Japan
for Oahu. For the next ten days
the Jopanese vessels steamed
across the northern Pacific in
radio silence to 235 miles north
of Oahu {see map supplement).
Crowmaen on the flagship Akagi
ploced rolled hammicks on
the bridge to protect it from

SA4E o The destraver Ward [
sinks a Japanese midget wbmarine —_———
naur th antrance bo Pest! Harbar N O'R T H)
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shrapnel and gunfire during
combat {(above Left).
At dawn on December 7 an

air fleet of 350 planes was
lounched in two waves from six

ﬂrrhmﬂw-ﬂl i, the first
mmdﬂmﬂﬂmmm

by a 1941 U. 8. military report
the world's strongest fortress,

before. And 1 witnessed his reunion with Ste
phen Weinér. When last they met, Weiner had
held a .45 pistol to Sakamaki's head.

makamakl, & new Japanes# ensign, wias face
ng Weiner, o new second lieutenant, who
mude him America’s frst prisoner of war
Weiner, still holding the pistol, gave Saka-
maki a hard-hoiled rEe and a '-|.Li|_.{ of wl"nri.l-u'.}
sakamaki begeed for an "honorable death.”
His submarine was salvaged and later sent off
on & tour to sell war bonds. Weiner, Saka-
maki, and the midget submarine all met on the
grounds of the Admiral Nimitz Museum State
Historical Park in Fredericksburg, Texas

Later, | spoke with crusty John Finn, who
wis grievoumsly wounded when he stood his
ground firnng up at Japanese planes on Decem
ber 7. John was awarded the Medal of Honor
for his valor that day. As we chatted, we both
overheard a former Japanese pilot, Zenj Abe,
':.ll:k|11|._.r:1|m|1E s day over Fearl Harbor. Abe,
like fellow veteran Ivoso Fujita in Tokvo,
knew A j.1||:-1||r=.4' ||r||ll who flew ofl 1o Y sell-
bomb" after his plane had been hit by ground
fire. Finn, who has n lifelong sailor's rolling
palt, ambled over to talk o Abe. Finn iater
tald me be thought he maght have shot down
that plane

TRVIVORS WHO TELL of the attack usually
hegin by looking away and starmng into
some inner space where moments lHve 45
remlily, not recoliection. An Amercan salor
erabs an invisible stanchion as he describes
how his ship rolled over. A Japanese pilo
moves his hands as if thev still hold the controls
of hiz plane. An American nurse turns her
head and points to a blank wall as if it i< the
ward full of the dving on that endless day.
Koy Emory, on board the cruiser Honolilu,
had just fimished breakigst and was 1 his
bunk reading a newspaper when he heard the
alarm for general quarters. He sprinted to his
hattle station, an antiaircraft gun three decks
above the main deck. "1 saw a plane go by,
then another, ' he remembered. The ammuni-
tion box was locked. He grabbed a wrench amd
pounded the lock unti] it broke. “We started
fimng. A lot of people will tell vou they saw the
whole thing. But if you're firmg a machine
g, you get tunnel vislon.”™
One of the planes flying past Ray Emory
launched a torpedo into the battleship
Oklahoma, and her agony began. Trapped in
a sealed compartment, 19-vear-old George



Delong fell his ship roll over. Fle wondered il
death was imminent

Radio operator Dwavne L. Eskridge, in the
FBI office in downtown Honolulu, was send
ing Morse code test messages to an FB] col
league in San Diego when he heard low-flhving
planes. He tapped out QEX —"stand by —
and ran up the stairs to the roof of the two-story
bullding. 1 could 1'|:'EI:I'1".' see airplenes with a
red ball on each wing,” he remembers. ™1
could see the pilots in the planes. I ran down-
stairs and sent A message that we were Deing
bombed by Japanese planes, Then | went into
the vault and got the only weapon | eoukd
find—a .45 pstol —and | ran back up Lo the
roof and fired off & whole clip."

At Fard Island. in the middle of Pearl Har
hor, Comdr. Lopgan C. Ramsey wis standing
by a window at the Command Center when a
plane swooped into a dive. Ramsey saw some
thing drop from the plane and explode. He ran
arross the hall into & radio room and ordered
the operators to send oul an uncoded telegraph
message on all frequencies: AIRRAID ON PEART
HARBOR X THIS IS NO DRILL

N OBATURIDAY, DECEMBER O, I041,
Honolulu station KGMB did not
cense broadoasting at the cloge of day

A communications officer of the U. 5. Army
Air Forces had paid the station to play music
thraough the night. Twelve B-17 Flving For-
tress bombers, heading for Oahu from San
Francisco, would home in on a radio beam of
Hawannn songs and an occasionil jazz record

The B-175s, en route to the Philippines, sym-
bolized 8 U.S. decision to curb Japanese
expansion and strengthen defenses in the
Pacific. The planes, their dismounted guns
packed in grease, also symbaolized a nabion

hovering between peace and war, a nation of

guns unloaded, of fate awaited

Kelations between the United States and
Tapan had been deteriorating since the spring
of 1940, when Grermany s defeat of Frande anc
the MNetherlancs left French Indochinag and the
Netherlunds Indies vulnerable to takeover by
Tapan. British Malava was also in jeopandy
because Britain (Conbinued on page 04
Tom ALLEN iz co-mputhor of World Wor 17 - Americn
al War, 18041457 (Random House, 1991). His last
GEOORAPFHIC article was on Mongoha (February
1985, PhotographerDavin DOURILET |..+rr|:uL|r.r|r
contributor to the magazine His story "ALEtra:
lia's Magnificent Pearls” I'|.r||'|"'l.'|.|.-:l”|.|.|||."' SEL

58

Jinichi Goto,

a hit. The ¢limbing
phn:tnﬂwri:ﬁtqfﬂmmutpmhhhm
the strike. Moments eartier Lt. (jg.) Jinichi
Goto (above) scored the first hit on the Okla-
homa, dropping to 60 feet above the water to
release his torpedo. mtﬁnhrqﬂﬁmw
heavy," Goto recalls, but his plane took no
hits, Gatn, visiting Yesukuni (right), a Tolyo
shrine to war dead, is one of the few surviv-
wwmrm

Notional Geographic, Dicembar 1001






8:10 wom.: The Arizona
explodes in a hellish firebalL
A 1, 7h0=-pound profctois, drop-
ped by it gh-altitude bomber
l1Ls Y b i Hhie fomward decle,
setting ot more than a mauf
Hon pounds of gunpowder. The
explosion snuffs out fires on
the repadr ship Vestal along
stide, serds up rons of debris,
and claims hundreds of Hees
Less than a mile aweay the
recdle o o waler-ftamparagflres
raige in a power plant jerks as
hayprihae fezdl, Tis chart becomes o
sesmograph aof history, record-
g the two attaock waves (top)
Back on thelr carriers, super-
charged lapanese pilits argc
futilely for a third wawe, Their
ricairid 18 Feflected tn o founting
cartonn (below) recovered from
a downecd plitne, showing the
bombing of a U'. &, battieship
and aireruft carrier. In reality,
Jopan failed to destroy (ks pri-

thriee American

Mary targ s

CLIrTiers, which wers ot in jriari
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mare explostons, the ship

leaned and wornt over, Tis
masts sfuck in the shallws,
Reeping the hull from going
untcler. Bul the Hghts weni
ot amd water rludhed tn
through the atr vent,’
Lhdelong and his seven
shipmates plurged the vernt
with o muarttress and gamse
penrrel. Hescuwers (left) had to
cut through the hall: 429 of
the crew died—maore than o
stxth of the doe's lossés.

Mary Ann Ramsey,

officer’s daughter

LIREAITY ON NMEARL FEARBOR X
FHIE Fs MOV LYRIEL

My dad sent out that warn-
ing, " reports MHoary Ann Ramsay
(below), here with a patrod
bomber tlee the PBYs her

father, Navy Comudr, Logan C

OIS, T -

guestions ke “Haove they gotten
the Paonoma Canal yet?’

"Then our wounded arrived
same with filthy black ofl cover-
tig shredded Nesh. We placed
Hierm on maltresses and poave
clrarettes o those who wearted

to smoke, even

muended in 1941,
The family wos
housed in quarters
on Ford Islond, o
store % throw from
Battleship Row
“Ships were

harthed ol ia

in o seemingly
imvingihle neck-
lace of proy sfeel, ™

Hamsey recalls,

feleling them for
the ones who could
ol s Ir:rqr
hands. We tried to
redssire them

“With the Firs
satlor, s horri-
bly barned, per
saniel fear left me;
he browght me the
frall trogedy of
thuet doy, ™

When the first
hombe fell. the [6-vegr-ald ook
a moment to anatch the tin curl-
ers from her hair beforo hurry-
e webifs har mother to shalfer fn
the boasement of an admiroel’s
quarters nearby

I remember the sound of
exploding bomba and the whine
af planes—the fragmoents of
exploding ships and grear bil-
[ow's of Mluck smoke everywhere,
We were gripped by shock, fear,
and anger, Every neweoomer {o
the shetter wos deluged with

For vears Ham-
sey's father had authored arti-
cles on America’s milifary
preparedness,. He wrote pro-
phetically in 1937 about the wul-
nerability of a fleet in port—"4
perfectly marvelous target for

hostile torpedo planes.”

I'ne §841 hoth the Army ol
the Nowvy waers woefilly under-
eguipped on Oabe. Pear] Hitr-
hor's final toll: 2,403 dead,
I.178 wounded: |89 giroraft
destroved: 3 ships destroved,
18 damuaeed




(Contimued from pige 558} had to concen-
trate itz forces on the war against Germany.
Japan, coveting the oil, minerals, and rubber
of the Pacific colonies, considered them part of
an empire it called the Greater East Asin Co-
Prosperity aphere.

Asadeterrent to Japanese moves against the
colonies, in May 1940 President Roosevelt
shifted the United States fleet {rom southern
California to Pearl Harbor. In July he cut off
twao vital exports to Japan—top-grade scrap
iron, the basis for most Japanese steel, and
aviation fuel, upon which Japan was highly
depentdent. In September Japan signed the
Tripartite Pact with Germany and Italy, gain-
ing their recognition of a “ new order in Great-
er East Asia.” The United States saw the pact
as proof that Japan planned to conguer the
Pacific colonies,

When the commander in chief of the U. 5.
fleet protested the transfer of his ships to Pear
Harbor, Roosevelt fired him. Bypassing many
admirals, the President named a replacement:
Rear Adm. Hushand E. Kimmel. Promoted to
admiral, Kimmel took command of what now
was designated as the U. 5. Pacific Fleet, an
armada of some 200 ships.

By the time Kimmel assumed command on
February 1, 1941, the military establishments
of the United States and Great Britain had
begun work on a worldwide joint war plan.
Adm. Harold R Stark, Chief of Naval Opera-
tions, told hiz fleet commanders, " The gues-
tion as to our entry into the war now seems (o
be sehen; and not whether.” In the Atlantic,
German U-boats intensified an undeclared
war, attacking U. 5. destrovers. One, the
Reuben James, sank with aloss of 115 men.

The month before Kimmel took over at
Pearl Harbor, Adm. Isoroki Yamamoto,
Commander in Chiel of Japan's Combined
Fleet, wrote a letter to the navy minister,
Yamamoto had aligned himselfl with factions
counseling against war with the United States
and had so opposed the Japanese Army's
drummers for war that his naval friends had
feared for his life. Yel his startling letter
favored n massive attack on Pearl Harbor by
carrier-borne aireraft.

By the end of 1940, when war seemed inev-
itable, Yamamaoto saw that if the U. 5. Pacific
Fleet could be destroved in one bold strike,
Japan might be able to buy time to build its
Co-Prosperity Sphere, then negotiate an end
to the war: A habitual gambler, ke bet on a
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surprise attack in hopes of a quick bonanza.

Yamamoto hedged his bet, however, by
warning that if the war lasted longer than a
vear. "1 have no expectation of success”
Shrugging off the warning, Japan's military-
dominated government gave him authority to
begin secret planning.

Among the problems facing the planners
was the 40-foot average depth ol Pearl Har-
bor. A torpedo bomber needed a long, leével
run to aim and release a torpedo, which then
plunged at least a hundred feet into the sea
before rising to a shallow depth and heading
wward its target. U. 5. Navy ofheers, who
well knew the physics pf aerial torpedoes, saw
Pear]l Harbor's shallow waters and narrow,
twisting entrance as natural protection.

YUsHU, the southernmaost major island

K of Japan, had in its scalloped shores a

madel for Pearl Harbor. The aircraft

carrier A kagi salbled to Kyushu, and her pilots

began Mving a course laid out by Comidr. Mit-
s Fuchida, who would lead the attack,

Unaware of their ultimate target, the pilots
did not see what Fuchida saw as he flew over
the southern tip of Kyushu, To his eyes the
lush, rolling land between two bays became
the terrain of the Hawaiian island of Oahu
The port of Kagoshima became the shores
of Pearl Harbor. A volcano thrusting from
the sea off Kagoshima became Ford Island.
Fuchida could even imagine the battleships
moored along s eastern edge. A spy in the
Japanese Consulate in Honoluly was already
supplyving the locations of LI, 5, warships and
the pattern of their arrivals and departures

Fuchida told the pilots to follow a curving
river valley and dip down over Kagoshima. At
times they flew so low they blew away laundry
drying in the broiling sun. “As yvou pass over
the Yamagataya Department Store, " he said,
“to port yvou will see a large water tank on the
shore. As you pass over it, come down to 20
meters |about 65 feet] and release a torpedo.”
It was a daredevil maneuver, not in the books.
And ai first there were not eveén any practice
torpedoes to release, The pilots were as mysti-
fiedd as the townspeople, who complained
about their scattered laundry.,

By the end of October there were new
torpedoes modified with wooden stabilizers.
Fuchida ordered each pilot to make his run at
184 miles an hour and keep his plane abso-
lutely level when he released the torpedo.

Nalional Geographic, December 199}



These torpedoes dived only 35 feet below the
surface before speeding toward their targets,
In mid-November the carrier Akag: secretly
lett port, as did the other ships of the Hawai
Operation. (A Southern Operation invasion
fleet, coordinated to strike immediately after
the Pearl Harbor attark, would leave Japan
nedr the end of November for the Philippines,
Malava, snd the Netherlands Indies) The
Pearl Harbor strike force—six carriers, two
battleships, three crulsers, nine destrovers,
and eight oilers for refueling —converged in
Hitokappu Bay at Etorofu, one of the bleak
Kuril Islands north of Japan's home islands.
Just before the carrers left for Etorofu,
“torpedo-adjusting crews™ came on board to
inspect the new "near-surface torpedoes.”

On November 26, with transmitters sealed
o preserve radio silence, the sirike force
headed east. On the Akogi LU Comdr. Tada-
kazu Yoshioka worked out signals for Com-
mander Fuchida. The bombers had telegraph
keyvs, not microphones. Yoshioka chose two
easily recognized sipnals; - - - - - forteand - - -
for ra. He told Fuchida to seénd {0 as a signal
to launch the attack and then fo ra to signal
that the attack was a surprise —fo ra, fo rs, fo
ra! Each signal was to be tapped out three
times for insurance. Years later Yoshioka
woulld explain that he had not intended for the
stgnal to mean Y Gger,” for in Japanese

The course took the fleet far from usual
shipping lanes, through high seas that swept
several men overboard. Three submarines
accompanted the force. A score of others
headed for Oahu to torpedo any U. 5. war-
ships that managed to escape Pearl Harbor.
Five submarines each carried a midget subimea-
rine to glip into the harbor before the attack.

On December 2, Tokyvo time, Yamamoto
sent the fleet amessage: Climb Mount Mituka
1208, The message, naming Japan's highest
mountain (on Formosa, then part of Japan),
authorized the attack and ordered its date:
December 8, In Pearl Harbor that date would
be Sunday, December 7. The feet chunged
course o the south, toward the aircraft launch
site 235 milés north of Oahu.

The Mount Niitaka message was sent in a
code penetrated but not vet cracked by U, 5.
code breakers. For some time, however, they
hiad been intercepting messages sent in other
codes. And these intercepts had alerted U, 5.
policymakers to the realization that Japan,
while négotiating m Washington for an end

Pearl Horbor

lo the crisis, was simultaneously preparing
for war. But where was the Japanese fleet?

Secretary of the Navy Frank Knox thought
he knew where the Japanese were. On Decem-
ber 5, during a Cabinet meeting, he told Presi-
dent Roosevelt, “Well, we have very secret
information that mustn't go outside this room
that the Japanese fleet is out. Thev're dut of
harbor, They're out at sea. | . . Every indica-
tion is that thev wre going south, Mr. Presi-
dent. That's the obvious direction.”

“But," Roosevelt questioned, "it's noi
absolutely certain.”

“That's right . ., but we must conclude
that they are going south.”

South, the likely direction, was toward the
riches of Malava and the Netherlands Indies.

Arpund 11 p.m. on Saturday, December 6,
the captain of the Japanese fleet submarnne
I-24 looked through his periscope and saw the
skvline of Oahu. A radioman twisted a dial to
pick up KGME and its unfamiliar music.

Ens. Raruo Sakamak: was capiain of the
two-man, 79-foot-long mideet submarine
secured to the 1-24"s deck. He wrote a letter of
farewel] to his father, bathed as best he could,
donned a clean uniform, and sprayved on per-
fume, in keeping with samurai tradition. He
knew that the gyrocompass an his submarine
was not working. But he decided he woulid
continue with his mission: Get through the
antisubmarime net at the entrance to Pearl
Harbor and risk death by mines or depth
charges as he sought his chosen target—the
Pennsyvivania, flagship of the U, 5, fleet.

When the 1-24 surfaced, Sakamaki saw the
glow from neon lights on Waikiki Beach and
heard music from the Roval Hawaiian Hotel
walting through the moonlit night. Then
Sakamaki and his crewman squeezed into
their black-hulled craft. The I-24 descended,
and clamps snapped open, releasing the
midget submarine. It slid away, plunged
downward, and Sakamaki began struggling to
level it and head townrd Pearl Harbor,

SHHHTL? BEFORE 4 A.M. on Sunday a

minesweeper at the entrance to Pearl

Harbor sent a blinker-light message to
the destrover Ward, The message had hardly
gone beyond “sighted submerged submarine”
when Lt. William W. Quterbridee, the Ward's
captain, ordered general quarters. Outer-
bridge, on his second day as a commanding
officer, eagerly searched but found nothing,

(x5



John Finn, grmmd-r:ruw chief

Yomamobo's “eagles of the
seu —s carrier ptlots—uwyaerm
up Zern fighters (above) for the
second wave, Thelir mission: To
run interference for the bomb-
ers lounched after them. With
Jewe L1 S planesin the air, Zero
piiots were fred to concontraie
gt strafinge gronand targets. But
af Kaneohe Naval Air Station
they met unexpected ferocity
froen men ke chief aviation
prdnanceman fohn Finn,

[Te base had been on limnted
itlert for a month, with patrol
plianes kept fueled and melly
armed. Surprised by the first
wave of attack planes, men
yanked some machine runs aned
arrumindtion from parfed
planes hafore Japanese tncendi-
oyt biellets set the alrormaft afire.

I wans 20 hopping mad; |

witrited to shoot every dammed
plane out of the aly,” Finmn
recalls, Caught withour pun
motints, defenders braced their
J0-calther weapons on timbars,
picked wp pistols and shotguns,

and Fipped off antiaircraft fire

o

“wo thick in ploces your could
gimost walk o i, " safd a
Japaness pilot.

Mourtrig a rmiechine gun on
a makeallft stand, Finn kept
shooting during both waves,
aithough his body “stopped a Lot
of shrapnel,™ CUne of his lasf hils
gy hoeve been L, Fusato Tide,
whao dived his disabled plane
toward his atfockers and
croshed irnto o hillside, ene of 64
fopanese to die that day. Finn

Finaltly checked into a hospital

with woninds in his stomoach,
chest, arms, and foor. *It was
ot my day to die,” he says.
Finn recetved the csteermed
JMedal of Honor for "extragordil -
nary heérolsm™ in g cercmony
artended by his wijfe, Alice {(Taft),
who witnessed the Kaneohe
atteck from thelr Hving guariers
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Then, at &:40, the Ward again went to general
gquarters, this time racing toward a conning
tower. At 50 vards the Word fired two shots
and dropped B pattern of depth charges,
sinking 8 midget submarnne. By the time
Cruterbridege’s report reached Admiral Kim
mel, the attack was almost under way.
Around the time the Ward fired the Orst
shots aof the war against [aRpan, 1L wis noon in

Washington. Lhat morning U, 5. code briepk-

grs had deciphered the last part of 4 14part
message sent from Tokvo to the Japanese
Embassy. The message ended with a declarg-
tinn that negotiations were to bhe broken off
at | p.m. Washington time (7:30 a.m. Hawaii
time). To U. 5. officials this amounted to a
threat of rmminent war.

A little more than an hour before the dead
e, Lsen. George C. Marshall, Army Chief of
staff, sent Lt. Gen. Walter €. short, com
mander of U. 5. Army forces in Hawaii, a
coded message to V' be on alert” because Japan
nad 15sued "what amounts to an ulttmatum.”™
Atmaspheric static had hlacked out communi-
cations with Hawaii. So the messape was sent
vid the more powerful but slower Western
U'mion-and RCA commercial svstems

As Marshall's message went out, the six
lapanese aircraft carriers turmed into the
wind. Within |5 minutes, 183 fighters, bomb-
ers, and torpedo planeswere aloft. Fuchida, in
his high-altitude bomber, tuned
direction finder, found KGMB, and took a
bearningon Ysome light music,” Then he tuned
in another station and heard g Honolulu
wedather report: “Averagng partly cloudy

s radio

Visibility good, Wind north, ten knots

Y new dhistant-cleteltion device called radar
had come to the Armyv on Oahuy not long
before. The six radar units were usundly turned
on At4a.m. and ol at 7 am. At about 6:45 on

December 7, several sites picked up—and
ignored —signals indicating planes off the

northern coust. The blips were produced by
cchoes fram two Japanese scout planes

The transpart truck arrived a few mmutes
|ate &t the Opana radar unit, oo the northern
edge of the sland. An Army private was still
looking at the oscilloscope at 7:02 when he saw
a cloud of blips—"something completely oul
6f the ordinary.” He estimated that “proba-
Oly more than 507 atrcrall were 132 miles
away, on a bearing toward Oahu

The unit reported the sighting by telen
to an information center at Fort Shafter. The

L)



Kenneth Taylor,

With memories on his wing,
hanneth | avior crulses oyver
California in a B-23, in forma-
tien with a fapanese Jero and o
=40 similar to the fighter he
gnce pdloted

Fifty vears ago, Tavior and
Creoree Welch (Hght, at right),
poth second Heutenants in th
Army Alr Forces, had just

retiirned from o right on the

P-40 pilot

towrn when [apanese bombars
hegan bo bomb and strafe
Wheeler Fileld

[he vooung pilots raoced to the
airfield ar Haledwa, where thetr
squadron hod Besn proacricing
aerial combat. Once airborne in
Fhetr P-d0s. the duo found
themsedves embrotied n the
redl thing.

‘Az [ wias regarming af

Whesler, the second woawe sud-
denly came up the valley, " Tay-

“I nurned on

Lo recalls
prassy field and ook off right
irto them. Then I got in the
myiclelle af thetr Hne—=the P-4
WAlEs vy goud dt doghignbing.
The two pilots were credited
with sty of the 22 japanese
planes [ost that doy. Welch died

testing an F- 100 after che war
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liettenant on duty had been therd only once
before and knew little about radar, But he did
know that the B-17< were soon due. After
eame dizcussion the lieutenant said, "' Well,
don't worry about it." When he hung up, the
pinnes were 88 miles away

A few minutes later the warning from Muar-
shall armved at the RCA office in Hono
Because 11 was not marked urgent, it was
treated as an ordinary telegram. About 7:30 8
messenger picked up the telegrams, hopped on
his motorcycle, and begnn his deliveries

At 7:49 Fuchida, looking down on Penrd

Harbor through binoculars, saw no antiane-

Ll

crafl fire, nosign of an alert. He counted seven
Battleships moored at Ford Island but, dizap
pointed, saw no alreraft carners. He ordered
his radioman to tap out fo fo Lo the signal to
attack. Then, o few mimgtes later, fo ra, fo
ra, o) Surpriee achieved. Dhive bombers flv
mg at 12,000 feet streaked down on the Army
Atr Forces” Wheeler Field, north of Pearl Har-
bor, and Hickam Field, southeast of Battle-
ship Row

A 550-pound bomb plerced the roof of a

1, 200-man barracks complex at Hickam and
explodiéd in the dindng hadl, killing 35 men at
pregkiast, |
again to Wheeler and Hickam, flying so low

¢ hombers returneéd asain 2nd

that their landing gear ripped down utility
wires. Americans saw the faces of the pilots as
the planes strafed after dropping their bombs
Most U, 5. planes were parked wingtip-to-
wingtip in neat hnes to make it easier to guard
against sabotage by Japancse or Japanese
Amenicans 1n Hawnil. Cenernl Short had
|'I_'i|_l:'!:l:"l'£ L & i"'q:l'-'..'-'_'lrli'll;"'l' Wikl WiILCDINE L].' I"IFIII".'
:r1|,_r1h|-i||'-1i7'.'11u-r_.-|:_.r| mos ¢ i[l'Ll.'|!|.||_-l:lrl-l|l'l_"||,
i VAN, lor more aAntiaircrall guns
HEN THE FIRST JAPANESE PLANI
roaredd down on Wheeler, 2nd
Lt. Kenneth Tavilor thooght, Here
comes the Novy agmm. Then he saw the
michine-gun bullets thudding into the planes
on Lthe Hight ine and nipping along the wall of
the officers’ club, He sprinted to a phone and
called Haleiwa, & small auxiliary feld ten
miles north of Wheeler Tavlor ordered the
fueling and arming of its P-40s. He and 2nd Lt.
George Welch jumped into Taylor's Buick
and, through the strafing, sped to Haleiwa
They were airborne in minutes
*We had absolutelv no trouble at all [inding
plenty of tarpets,” Tavier recalled. “We







Americans respond —micking up
gunE, rescudng survivors, angd
fighting fires, like those engulf-
g the West Vopimia (left) . A
launch from the Californin
pridlls trr a2 seklovr,

L%, 8. gurnners fired at Tomoe
Yasue, causing bt o jetbison
Mis missile, mewnt for the Clelio-
homa. 1 he forpedo nosed (o
the mued. Last May, dredging
bhrought a five forpedo {balow ) —
mioat [Hkely Yasue's—to the sur
Jace, giving Americans their firse
bl ol a secret weapon devel-
opedd for the attack

Peard Harbor was ondy 40 feet
deep—tno shallow for conven-
tloviial derial torpedoes, swwhich
sink af least g hundred feet
Defore heading fowoard the tar
Bt Inautumn af 1941 the
Japanese found thot adding
wooden stabilizers and launch
U from very L albifudes

sofved the problem,

[ho diangerous (o preserve,
Yasue s torpadoe was iarer
gxploded. The surviving rear
section will be on display af
thit Artzona dlemorial.




caught up with them at Ewa, a Marine base.
They were in a strafing lineup, and George
and | merely got into the line.” They ran out of
ammunition, landed at Wheeler, loaded up,
and took off to fight again. They are credited
with shooting down six Japanese planes.

While dive hombers and fighters ravaged
Wheseler and Hickam, a string of torpedo
planes, flving three to a 'V, shifted to single file
for the long, steady descent, curving down
on Ford Island just as they had done at Kago-
shima_ Aseach plane leveled off; its pilot saw a
sight familisr from models and drawings.
Still, Lt jg.) Jimichi Goto " was shocked to see
the row of battleships in front of my eves."” In
his excitement he flew toward his target
diagonally, “not knowing which was the bow
and which was the stern.”

of Ford Island were seven battleships: the

California, the Qklahoma, the Maryland,
the West Viorginia, the Fennessee, the Arizona
with the repair ship Vestal moored outboard,
and the Nevada. (roto's torpedo and one from
another in his three-plane group hit the Okla-
homa. Two torpedoes hit the Califormin; at
least three more struck the Oklohoma, and one
hit the Netada. On the other side of the island
two bombers, contrary 1o orders, torpedoed
the aged target ship Uigh, which the U. 5,
Navy had been using for gunnery training.

Omn the West Virginda, Dick Fiske had been
relieved early of his four-to-eight watch and
was on the quarterdeck, anxious to get ashore
agan that weekend. " We saw the dive bomb-
erscoming m, and we thought thev were Army
planes. Just another exercise,” he remem-
bered. “A friend of mine said, ' Let's goover o
the port side and watch them dropping torpe-
does on us." We saw three planes come in,
about 15 feet off the water. They dropped tor-
pedoes. My friend tapped me on the shoulder
and said, "Now all you're going to hear is a lit-
tle thud when it hits the ship.”

“The next thing I remember was & hella-
cious loud noise, and a wall of water that
looked like a 30-foot wave came across the
deck and washed us both to the other side of
the ghip. Six more torpedoes hit us. A bomb
came down, and it at the Teunessee. A large
piece of shrapmel took out most of the captain’s
stomach. We started carrying him down, and
he was still giving orders until he died.”

One of the sailors who helped carry Capt.

I N A LINEOF BERTHS along the eastern edge

i2

Mervyn Bennion was a mess attendant, Doris
Miller, the West Virgimea's heavyweight box-
ing champion. Miller then manned o miachine
gun and, although untrained as a gunner,
began firing. "It wasn’t hard,” he said later,
"1 just pulled the trigger, and she worked
fine." He became the first black to be awnrded
the Noavy (ross.

On Saturday night George DeLong, back to
the Oklahoma from liberty, had watched an
acev-deacey game for a while and then
crawled into his bunk, the top of three, in the
after steering station, three decks below the
main deck. Soon after he awakened on Sun-
day, he heard a call 1o battle stations and
explesions. He had no idea what had hap-
pened. Then somebody slaommed the water-
tight door shut from the outside and dogged it
down, locking eight men in the compariment.

“The ship shuddered,” Delong remem-
bered. “She started to list to port. Furniture
and equipment in the compartmeni started
crashingaround the deck. Ichmbed back up to
my bunk and held on to my bunk stanchion.”
The lights went out. The ship kept rolling. "1
realized my head was where my feet had been.
By the time the ship settled down and we let go
of the things we were holding on to, we knew
that the ship had turned over.”

‘They could hear water rushing in through
an air vent from the main deck, which was
now far below them. Water lapped around
their ankles, their knees, They stuffed the vent
with everything they could find, but nothing
would stop the water. ¥ Then the scev-deucev
board came floating over to us, and we put that
on top. It just fit, and we tied it down with a
piece of heavy line.”

But the water still trickled in. It was above
their waists when they began taking turns
pounding a wrench on the bulkhead, signaling
S05 in Morse code.

INUTES AFTER the torpedo planes
M swooped down, Fuchida's high-

altitude bombers formed into a line,
the planes closely spaced in groups of five—"a
gorgeous formation” to Fuchida's eyes. The
bambers carried 1, 760-pound armar-piercing
projectiles made for 16-inch hattleship guns
but converied to aerial bombs. Anbaircraft
fire veered the planes away from their target,
the Nevadn. As Fuchida led a second pass, the

shock waves of & massive explosion welled

up from the harbor and rocked the planes. A

National Geographic, Decembier 1001
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Slain by friendly fire, shipyard workers John Adams, his father, and o friend were five miles from
Pearl Herbor when their Packard was hit by shrapnel from errant five-inch Nawvy shells. American
anticircraf guns rained domage on Honolulu, untouohed by Jopanese bombardment,

- — L. — I, o — E— S

codumn of red-tinged black smoke shot a thou-
sand feet into the sk

A bomb had stabbed the Arizona through to
her forward magazines and then exp
touching off more than a milhon pounds ol
gunpowiaer. A snilor on the Nevoda walched

ocled,

the Arizoma “jump at least 15 or 20 feet
upward in the water and sort of break in two,”
I thAat
died, The ship sank in less

At about 8:30 the Tapanese planes began
forming up to return to their aircraft carriers
Under the suddenly empty sky, the Nevada,
crippled and afire, stirred at her moorings. She
WS away from th
Because her boilers had been fired up, she was
umder wiv m 40 minules;
have tnken three and a half hours. She passed
Lhe [laming

engulied in ol and (lames

stanl more than 4 thouanid men

AN nine minute

trving to pet inferno

n cold start would

irisona gnd her [ew sSUrvivors,
1hree ol
grabbed lines and clam bered aboard the Nepi-

LIEr
i, She passed the sunken West Virginiog
passed the hull of the capsized Okinhoma. She
WAS near The turn Lo '|.1 EI.-HI'EII| ENLrance -Iflll
escape to the open sea when the second wave of
Japanese planes arrived aver Oahu.
several planes poonced ono the
at lepst five bombs struck the
almost simultoneously. Rather t

Nevaaa,
pattleship

1an block the

Pearl Havbon

channel, the Nevado deliberately ran aground
al Hospital Poinl. Inthe dynamo room deep in
the ship, Don Ross ordered his men out of the
srmoke and steam and woarked alone, burned
and blinded, Topsicle, antmircrall gun créws
ket Tiring Knss [hppesd e switch Lo turm on an
other generator and, suffocating, collapsed. A
shipmate heard his gasps on the phone svstem
and drageed him out. Revived but still tempo-
rarily blinded, he stumbled back to his post
Dive hombers and high-altitude bombers
attacked the battleship Pemnsyivania, helpless
in dry dock. Other dive bombers mmmed for the
ships retuming the Aercest gpunhre. The se

ond wave crippled cruisers and destrovers, but

Americans shotl down 14 dive bombers and six
Fuchu
Rept circling over Pearl Harbor through " veny

F LN [|_._'-i'|r.'-:--; sirafed Bellows Field, asmal

[{ehters A, s plant hit several times,

Y fire
traming base in eastern Oahu; killing a P-40
pilot as he stepped into the cockpit, downing
two other P-40s just as they got off the ground,
and chewing up ang of the B-17s, which had
crash-landed moments shot at by
friend and foe, the B-17s landed wherever they
could. Eight made it to Hickam.

Japanese planes swarmod Over
Naval Air Station, near Hellows

before,

Foaneohe
[he fight



Kazuo Sakamaki, midget-submarine pilot
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daime pneumatie drills bhroke throuwsh the dou crews immctdiately wernd (o work on the torn

bie hull of the capsized Oklafoma and pulled and gutted ships. Except for the Arizona,
it Leorge Delong; he was one of 32 men ok, and Okichoma, every sunk or cdamaged

taken out alive ship returned to sea, some within weeks.
LT approximately 400 U, 5. militiary air- In the 44 months of Highting that folowed

rifl in Hawnail only a fourth were airworthy o

it United States Navy sank every one of the
after the attark. The warships fared betie: [apanese atreraft carriers, battleships, and
Much of the feet, including its three alreraft eruisers of the Pearl Harbor strike [orce

arriers, had not been in Pearl Harbor. Repair Napasaki, the city where the specinl torpedoes

i EXPLORER seement. “Secrel Subs of Pegrl WETE made, was destroyed by a U. 5. aton
Harbor " will ufr Sunday, December & al © b m bomb on August 9, 1945, When Japan signed
rastern Lime on cadle TV station THS the surrender document on September 2
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wmong the U 5. warships in Tokvo Bay was Ona cloud-cluttered December morning, o
the West Virginia restored UL 8. training plane, an SN, flies
gver Ford [sland, where the firse Jaopaness

Fhey  Dombs fell 50 years ago. The scene evokes the
| day that galvanized America and the rallying
cry that sustained it throughout World War I1:

\ . . “Remember Pearl Harbor, ™
=ona Memorial stand in silence. For a moment

have scattered the flowers and made
the speeches. The people on the Arm
some of the flowers shimmer 1 a patch of sea
made iridezcent by a veil of oil. |

zoma, day after day, o drop at a ome, rses g

; .
rom the Arr-

stubborn remembrance of & cay of fire and val-

ant death |__]

A,

o Ld;
e f A ||'|'II




Rain Forest Canopy ¥

The Hi gh
Frontier

A new breed of
scientist rigks life and
limb to probe the great

unexplored world at
the top of tropical rain
forests. On a steep
slope in Costa Rica,
ecologist Pierre O.
Berner paints rings to
monitor the growth of
an oak branch.

By EDWARD O. WILSON

Fhotographs by
MARK W. MOFFETT







Criven a few grains of soil; baby
bromeliods spring from seeds
gn a leaf of the mother plant
{above), Bromeliods and other
epiphytes—plants that grow
rtop other plonts—itove e the
rotin forest canomy, often toking
roal on mats of wind-deposited
soil ind decaying vegetation. In
Costa Rica botanist Nalind
adbharmi peels a thick mat
friem a bronch (facing page) to
study how fost the lavers
gocumulate

HE TROPICAL RAIN FOREST 1 had enterecl was a shiad-

Iy | ¥ 5 3 |
wiedd warld broken by heame and nuances of ereenish
[ ¥ 1 = !
cunbight. I had come home to myv fAEvorits habitat, the
1 Fo S AT I R T i . [ w
LRI IO WIINCH NATNTALNGTS SIANG 10 GWeE wWas an

Barro Colorado, an isiand in Gatin Lake halfway along
the Panama Canal, My vist rekindled a smile that had
come to mind in other places and other times: Seen on foot, & rain
forest 15 like the nave of a cathedral, a thing of reverential beauty
vet with much of its splendor out «

niled cleres

Ji s |'i__i| H
]:|| e SVAs e 1k ..I I dp1q -'|||_||I| e O LheE gl i r' [ s B ] |i!!
the patchwark of Hght and dark. Mv atténtion wis pilled to eve

level aod downwarda by the closeness of plants and animads oo U

srit] and undererowth, But 1 remmained - aware of a whollv different

world a hundred feet above, where hrilliant sunlight drenched
spriys of vegetation and Babvionian pardens, an errant winid
v ehed throuchout the dn and legyons of irds, msects, and

ized for high arboreal life Oew and leaped
back and {orth. This high lave
15 the powerhouse of the forest,

where more than 90 percent of

photoesynthests takes ploce and,

| Ty 1
OLeEr AIMINMES SEReCia

in the f[iillest sense. ife beswns

['he crown folhage ol

dte and rot The dead materia
thus produced rains steadily to
the ground, bearing the rem-
nants of energy to sustain the
kinds of plants and anmals
imong which I now stood. [

: .
brings nitrogen, phosnphon

and other nutrients boack to 1

earth. to be sucked up by tree

roots and returned to the o
py to restart the cycle of life

ke raan bores) 10 ||'--r'i-| overed continent as '|.|I'I|'.-5I'-'_

Willlam Beebe

; "'|.I|l |l-|

Aloapy
dhed b, 1= achingly close to the ecarthboun

re B4, HBul it 1s

LA ETRA NS 'I-.Il-|'--:|l|l { L] !I.:'

remained [argely unexplored. During A5 yveurs ol visits 1o tropical

forests, | hove mode repeated attempts to study insécts in the can-
opy. | once followed o loreine aperation in Papua SNew Gaainen
climbing into th n as the trees fell to
Capture pecimens and to take notes, |
worked the marein of a forest on the South Pacitfic island of Espirity
=anta, where the canopy bent down to the shore. Chn the edge of o
ravinein the Brazilian Amnzaon, 1 peered for day
ars into tree crowns & few yvards away. 1 learned little from thes
efforts. I was forced to stay i pround and undergrowth
Now Dwalked through the forest of Barro Cotorado Isiand ton

:||I|.|'| ||'_|| I.“.' -:-.li'!ll_l'll 0& SO

ants, beetles, and othe

through hinocu

LE-fool tower, muintained by the Smithsoman ropical Research
Institute to assist long-term studies of the canopy. UChmbing to the
KR | coibe ook out over the crowns ol il but the highest trees, nnd

|l."|'l'.I| Ioliaee | W ENOoYEn Lo 1ouUchn

II.I._'.I'l |!.'_'.I |I|| ||'_':.|!_|I'II|'|'. _II 'I [} _|_:_||I'- 1 _.-' . |I






light, creating gaps bridged by
animals that jump, swing, glide,
=g

and fTy.

or robbing each other of sun-

B






At my fingertips, literally, as 1 reached out and pulled a tree
branch closer, were squadrons of ants gathered around trechop-
pers, thorn-shaped insects busily sucking the juices of the tender
leaf shoats. The ants were not attacking these strange creatures.
Thev were protecting them from spiders. wasps, and other ene-
mies. In exchange, 1 knew, the treehoppers deposited sugar-laced
excrement for the ants to eat. Such are the bonds of symbiosis that
hold the rain forest community together.

Another imnge soon replaced the cathedral as I looked out and
away: [t now seemed [ 'was floating atop a life-filled sea. All around
me the bright green tree crowns of the upper story billowed like
waves in a gentle breeze. Arboreal dragontlies soared and darted
over the surface in search of insect prey, just as other dragonflies
patrol the surfaces of ponds and lakes. Beautiful brown-and-blus
charaxine butterflies swirled around one another in territorial dog-
fights. A pair of toucans ghded into a nearby emergent tree, calling
noistly. Ants scurried everywhere, hunting for food.

1 could look straight down, as though peering into a crystal-clear

Like un undiscovered continent
encircling the globe, tropical
rain forests shelter an astonish-
ing abundance of organisms—
probably more than half the
eqrth’s plant and animel spe-
cies. Heart of the forest is the
canopy, the thick upper folioge
where more than 80 percent of
photosynthesis takes place. Ar
canopy stidy sites around the
world, scientists race to dis-
cover new orgunisms, With
tropical forests being cut ot o
rate of 55,000 square miles a
year, tntold numbers of species
perish before they can be identi-
fied, much less studied.

=t

Bl Tresicel dufurwatuton

"y | i [

water column, all the way to the ground. Thirty feet below, hun-
dreds of small flies danced in a midair mating swarm alongside tree
crowns of the lower story. Below them giant morpho butterflies
<ailed by, flashing brilliant blue points of light as they opened their
wings, then almost disappearing as thev flicked their wings back
up. the alternation sending a signal in metronomic rhythm. On the
ground, far below and hard to see in the deep shade; logs and fallen
tree branches lay scattered on a thin blanket of dead leaves.

Well, I made it to the treetops, I thought, and here 1 am, borna
few vears too early, 4 slightly creaky field biologist now cast in the
role of spectator instead of participant, but happy to be that much.
A pew generation of scientists have begun a serious assault on the

Epwarp O3, WiLsox, winner of the National Medal of Science and two
Pulitzer Prizes, is the Frank B. Baird, Jr., Professor of Science and the
Curator in Entomology at Harvard University, ZLoologist and photogra-
pher Mark W. Moffett, a frequent cantributor to the magazitie, i one of
Wilson's former gradunte students: He is also oneof a nuomber of scientists
stutlving the raln forest canopy with support from your Society

National Geographic, December 100}




myvsteries of the canopy, and it will be 4 pleasure to travel with them
vicariously. In nddition to towers, they use a wite range of imag-
nalive and daring methods to reach and study ths part of the forest
Various teams of hard-muscled yvoung men and women around the
world lean booms into the upper branches, travel out in gondolas
spspended from bullding cranes, ascend on ropes, lower support-
ing nets from dirigibles, nall ladders onto tree trunks, and trave
along walkways suspended across the crowns of trees ®

Month by month, at an accelerating rate, their efforts have
begun to disclose the remarkable and unigue traits of the canopy
and its inhabitants.

HEY ARK REVEALING unimagined worlds in the foliage of the
rain forest, where chunk-headed snakes with catlike eyves
feast on frogs and hzards; where an ant known as Docefon
armigerum, armed with jaws like a bear trap, rotates its

head verticallv to snatch flies from the air; and where ¢earthworms
wriggle through foot-thick soil on trée branches —ten stories tn the
air, How do the worms ancd soil
get there? That's one of the
questions scientists are explor-
imng. In the process, they are
Lurming up thousands of new
spectes, as vet undescribed by
science. They've found a poi-
sonous caterpiliar in Peru that
looks like a miniature dust mop,
and in Papua New Guinea giant
weevils that carry miniature
gardens of mosses and lichens
on their backs. So many new
species are being found that it is
hardly news any more.

The big news 15, guite sim-
plv, that life 1s more diverse and
more plentiful than anyone had
previously known., O the

roughly 1.4 million species of organisms given a scientific name to
the present time and those remaining to be studied, many biologists
believe the majority are to be found in tropical rain forests

In just one 25-acre tract in Malavsia, Peter Ashton of Harvard
University found 750 species of trees. In another record-breaking
survey, Alwyn Gentry of the Missour Botanieal Ccarden identified
283 tree species in anly 2.5 acres near Iguitos, Peru. By contrast,
about 700 species make ap the entire native tree Sors of the United
sStates and Canada

Animal diversity is equally mind-bogeling. From a single trec in
Amaronia, I identified 43 ant species, approximately the same
number as occur in all the British Isles. At some placesin the upper
Amazon basin, 1,200 kinds of butterflies occur, about 7 percent of
the world s known species.,

Yel even these figures pale in comparison with recent estimates
(Continued on page 92

ol the total diversity of insects,

*aee A Kaft Atop the Rain Forest,” by Francts Hallé, in the October 1990
MATIONAL GEODOGRAVHIC

Rom Forest Canopy: The High Frontier

Wincing in the foce of gale-force
winds, ecologist Ken Clark
mans hisweather station in
Costa Rica's Monteverde Clotd
Forest Reserve, As maoist air
whips in from the Atlantic
Cheean, walter condenses on
T'eflon filaments, Clark later
miasures nitrogen and other
wialerborne nutrients o defer-
mine how much the atmosphere
adds to canopy sotl mats and
the rest of the ecosysten.

In an endless cycle, rain for-
et trees shed leaves that fall to

the ground, thus enriching the
soil tapped by the trees as they

produce more [eaves.,

25
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Yearning for sunlight, earth-
bound wines called Hanas (be-
iow) ride piggvback to reach the
canopy, One reaches out with a
stem that spirals like a cork-
screw. Another grabs bark with
three-pronged tendrils, while a
third harngs on with stout
spines,. But the bully of the for-
est, the strangler fig (facing
pagek; isn't content to coexist.
After sprovuting in the conopy
from seeds dropped by birds
anid bats, it sends roots to the
ground that envelop the host
tree, which dies and rots away.

‘Continued from page §5)  spiders, and other arthropods living in
|'.]'.E canopyv. The discoverv of the superabundance has haen made
by enveloping tree crowns with fogs of rapidly acting biodegrad

ahle insecticides and collecting the arthropods that fall dving, in the
tens of thousands, to the ground.

How many kinds ol '.=.r|11r-.1-_:1nr1- hve 1o the canopy? In a cele

brated study published in 1982, Terry L. Erwin of the Smithso-
man's Mational Museum of Natural History arrived at 8 figure of

20 million for the world as a whale, usii ng i he following procedure
He first ir!-|_'l':l':r':-:'li | 20K '_-],rl'l_'i{'r-. 0l bitciles from l._.-.II|_||_|.t,'-- 1 |.:_' Lree
Liuehea seemannti in Panamanian rain forest, OF these beetle spe-

&, 163 were believed to be limited to this tree species. 1 here an
about 50,000 tropical tree species worldwide, so that if L. seeman-
nit is typical, the total nomber of canopy-dwelling tropical beetle
species 15 8, 15 millinon, These beetles represent 40 percent of the
trofical canopy species of all arthropods, which, therefore, come to
about 20 million. The ran forest canopy contains about twice as

wmny arthropod species as the ground, so that the total number of
species —Iin the canopy and on the ground combmed —might well
be 30 million. Nigel E. Stork of the Museum of Natural History in
London independently evaluated his own counts from the forests of
Borneo to produce & possible range of fi 1 to ten million
tropical forest arthropods

Why this huge viriation in the estimates of rain torest diversity'?
A great deal depends on the degree (o which tnsect and other

arthropod species are lmited to one or 8t most & very lew Kinds of
trees. Because research in the ¢ anapy has heen so SpRrse (o date,

{ the arthropod species
turn out to be very restricted in the kinds of trees on which they Live

their true numbers may approach 30 million or more. On the ot

this :;-.L':l. [RCLOrF FEMALNS |:'=|'|._'.rj':'- KN OWTL.

el
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hand, if they are able to exist on a wide range of species,
will prove to be closer to five million

Whatever the exact amount of diversity in the rain forest tree
tops, it must run into the millions of species. The {few ologsts who
can identify rain forest organisms are swamped with new species
now pouring in from collections in the canopy and on the ground

Y OWN EXPERIENCE 15 Wypical, Every time | enter a preva
gusly unstudied stretch of rain forest, L find 2 new species
ol ant within & day or two, sometimes during the Hrst

hour. I search the ground and low vegelation, dig mnto
rotting logs and stumps with a gardener’s trowel, break open dead
twigsand branchesiyingon the ground, and |"||I at ferns and other
epiphytes growing on tree trunks and new| Ona
tvpical day, the first 40 or 50 colonles encountered nu!ﬂll be species
already known to sciendce, some very familiar to me, some rare and
requiring later study under a microscope at higher magnification
back home. Then a new species. Then another 20 colontes of estab
lishid species, and one more new species, and soon in o continuing
adventure for many days in a row

Line dayv Stefan Cover, a curatorial assistant at Harvard Univer
stty' s Museum of Comparative Loology, returned from the rain
torests of |'.|-|'1h|-.1-.1rrr1 Costa Rica .1|.L! presented me with a large
ant of the genus Pheidole strikingly

tiferent from anyvthing 1'd

seen before [ had to have more specimens! Cover drew me a maj

vatronal Geographic, Decembey 19QT
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VMining a trove of invertebrates,
Michael Pogue of the Smithso
nian sorts specimens collected
by fopring in Peru. A single
Armazonian tree typically vields
miore thin thiree pounds of spec-
mens comprising 1,700 spiécies,
mostly ants and beetles. From
such humible origins come
migdical and other scientific
breaghthroughs

Woe to the novice field scien-
tist who picks up this fMuffy
math caterpillor fabove). Wihen
grobbed, htdden spines break
of Fand release an frritating
vernam. In the ingsect equivaient
of @ wash-and-wax job, one
Ddaceton anfr ErOoms anather
{center, ripht), cleaning of while
poasihly spreading protective
antilyviotic subsiances,

Colors send signals, say can-
opy scientists, The orange and
black of a young unidentified
grasshopper (center, left) prob
ably mimics stinging or foul-
tasting insécts; (15 vivid biue
trim muaay also indicate that i
fanstes hod,




showing the exact spol where he had found the species, near the
crossing of two trails and just to the side of an adjacent fallen tree. [
went there soon afterward and searched the aren carefully and
without success. But close by, nesting in the clay soil of one of the
trails. [ discovered two miore new species of large, striking Pheidole
ants, an unexpected gift for a biologist who prospects for ants as
others dig for diamonds or gold,

These biological treasures seem endless. Tam currently Inboring
on the classification of more than 300 new species of rain forest anis
in the Harvard collection. Theése represent only a [raction of thoss
aiready collected apd awmiting stucly

HE BEST PLACE TO SEE the complete profile of a tropical rain
lorest and Lo put the canopy in perspective s, [ am sarry tn
report, where itis being cleared and destroyed. Asthe forest
iz sliced along its side and peeled back, and the intervening

second growth bulldozed and burned, the trees can be seen to vary
greatly in height. A nearly continuons upper canopy is the domi-
nant feature, composed mostly of trees with flattened crowns,
nearly horizontal branches, and trunks free of branches for the first
60 feet or so. The term canopy, meaning an overarching cover, 15
entirely appropriate. Yel rising even abowve this laver are a few sciat-
tered emergents, giants that tower to heights of 200 feet or more,
Lower down nre trees with narrower trunks and vertically elon-
gated crowns. Some are young individuals of upper-story species
struggiing their way to the top. Others are mature trees of species
specinlized Tor this imtermedinte, tw :||||';_|1T FEEION still lower,
maostly at the height of a human being or less, are saplings and
werhaceous plants

All this exyuberant, multilavered growth is supported by rain,
lots of it. Rain forests grow in areas with more than 80 inches of
rainfall annually, which allows the growth of broad-leaved ever
green trees. T he leaves are typically smooth tothe point of shckness
and In many species are strongly narrowed at the end. Both fes-
tures, smoothness of surface and tapered form, promote the rapicd
runoff of water during torrential rains and help prevent the leayves
and branches from breaking bécause of waterlogging

P'wo continents of life doindeed exist as layers in the tropical rain
forest. The ground is a derk [actory of decompaosition, where bacte-
rif, fung, millipedes, and termites and other wood-feedhine insects
degrade the fallen plant debris into nutrient molecules. These sub-
stances are quickly absorbed by the omnipresent rootlets of the
trees, 50 that little material iz present on the ground. The air is still
and humid, saturated with the odors of healthy decas

The canopy iz a brilliantly lit, noisy, three-dimensional world
Wind rakes the tree crowns, evaporating moisture awny al a rate
comparable to that 1n grasslands, drving the vegetation at times Lo
almost desert-like conditions. Relative humudity ranges from as
migh &5 100 percent at night to less than 30 pércent at midday, Sun-
light bakes the vegetation, occasionally raising the temperature of

the ambient air to more than 9°F, a full 107 higher than at ground
level, Frequent rainstorms pound the branches and leaves, break-
ing away the weak ones. The rain, after filtering [JH':I-EIJ_.’.iI the tres
crowns, descends to the forest floor. It nrrives as a delaved shower
and rivulets that stream down trunks and elevated roots

RKaiw Forvest Canopy: The High Frontie

The drab coat of the three-toed
sloth (top) is a “Hving buyg car-
pet“—home o beetles, ticks,
fleas, and a steady companion,
@ moth fabovel that lays eggs in
the sloth's dung. After hatching,
the next peneration of moths

will fly, seek out sloths, and
imgl'u e |..'_'|."i:'|r_' THEW,



Lared by lush vegetation, large
mcmumals find forage in the
canopy. A chimpanzee snocks
on figs in Uganda’s Kibale For-
est Reserve, In Colombia, a
spectacled bear looks for o meal

of bromeliods, Largely because
its forest habitat is being

destroved, the bear has been
declared an endaongered species,

The exact strocture of tropical rain forests varies from contingnd
Lo continent, but one feature common to most is an abundance of
vines., Most conspicuous are the llanas, which are thick, woody
chimbers. 1They sprout on the forest floor and then send out fong
shoots that grasp vegetation as the vines grow up into the crowns
Often they cross to other crowns, binding the trees together. Lianas
have great tensile strength. They are composed of both hard and
sedt tissues, making them flexible and difficult to break or sever

A real-life Tarzan could not have swung from tree to tree with
linnas, which are attached to the ground. (And unlike biologists, he
would not have been likely to enduore the stinging wasps, biting
ants, and spines and saw-toothed edges of the canopy vegetation
I'arzan would have stayed on the ground. )

Y ou can categorize tropical forest plants by the way they respond
o light., While lianas take root in the ground and grow apward,
straenigler figs do the exact opposite: Thevsprout in the canopy from
secds dropped by birds and bats, then send roots Lo the grouand

'he stem climber Monstera tesuts of Central America, a4 mom-
ber of the arum Tarnily =o favored as houseplants,
responds to light in vet another, radically differ-
ent way. Immediately afl BT sprouting frOm A seed
on the forest floor, the Monsiern grows toward
the dark. Thiz orientation, the exact reverse of
that used by almost all sther kinds of plants, leads
ifs shoots to the deeper shadows around the base
of a tree. Unce on the tree trunk the Monstera
apparently switches orientation mnd grows
upward, toward the light

LTHOUGH THE TREE CHOWNE and wvines
alone are enough to create an abounding
and unigue habitat, the canopy i vastly

enriched by wvel another dimension.
Epiphvtes, plants that use the trees as support
but do not draw nutrients or water from their ts-
sues; grow an luxuriant masses along the trunks

and branches. They are extremely diverse world-
wide, comprising 29,000 species of vascular
plants in 83 families, more than 10 percent of all
higher plants. In addition to orchids, which have
the most species, there 15 a profusion of ferns, bro-
melinds, gesneriads, figs, arums, and members of
the pepper family, There are also many nonvas-
cular epiphytes, such as mosses and hchens

Al the Monteverde Cloud Forest Reserve of
Costa Rica, Nalini Nadkarnd and her fellow canopy researchers
(rom the Marie Selby Botanical Gardensin Sarasota, Florida, bave
tound one ol the most complex assemblages of organisms on earth.
There are worlds within worlds: Here and there small trees sprout
from the epiphyte root masses, so that trees actually grow on the
branches of other trees, Lichens and ather epiphylls grow on the
ieaves of the smaller trees, small insects browse among the epi-
phylls, and protozoans and bacteria live within the insects,

The epiphytes add immensely to the productivity of the forest,
fiftering atmospheric nutrients and capturing solar energy that

Natronal Geeographic, December 1901






['he canopy serenade begins ot

dusk for Cathy Langtimm, sit
pirg 70 feet up tna Costa Rican
forest. Her shotpun microphone
picks up the cries of tiny tree-
dwelling mice, often mistaken
for bird or insect sounds

“The call is surprisingly loud,
ke a two-nofa whistle,” says
Langtimm, af the University of
Florida. " The mice probably use
sound to mark territory or
locate mates, The canopy s d
tangle of branches that makes it
hard to attroct mates by leaving
pheromone trails.” The calls are
short—aonly g second or so—ito
evirde predators.

would otherwise bounce and scatter awny from the naked tree

For the ecosvstem '

as a whole, thev act as supplemeantal
folinge 1o the rain Tonest trees

limibs
I he most elaborate form of symbiosis in epiphvtes, one that epit
inopy, is the ant garden. |

encounliered many garcdens in Bras] and surnnami

ormizes Lhe complexity of the risn forest

lave a1 !'rll,'-:_'l'_-_'l'

of rain oreésts, where 28 it of the canopy cips close to the ground
B
|
i

iat smaller than a soccer ball, thes

spherical in shape and somew
wete made of soll and masses of vegetable
shaped by the ants. They bristled with small, succulent epiphyti
plants that sprouted Irom their surfaces in all directions

When I touched ome —1n fact, when 1 just stood with my face one
or two feet away — large Camponoius ants swarmed out onto the
surface and spraved clouds of formic acid in my direction. The
defender 1 friamti lo mie, thankful thev
could not flv like WHSHSOT beex, Inalifetime of s lllli:'-".ru_".l.fit::. [ have
intimidating

Frotected and fertlized by the ants. the garien

Fibers ¢hiewed  and

S T bo gl ind I wa

NEVED S6En kL species so suicidally aggressive and
piphytes flour
il&h, In return, they provide
Lhetr resiclents wilh r-u--I Ll
sheller
least |6 :

¥ i ¥ ] | | =
hromeliads, fies. and

I'he plants belong Lo at

FENETA | philloden-
arons
cactuses. Thev are specialized

for this strange existence, Him

ifed almost entirely to the
gardens. Similarly, the most

ibundant ant species in the gai
dens appear W0 depend on therr

cpiphyvie partner:

How do the g

rdens get start
ecd ! There seems Lo be no olher
weay toexplamm it than tosay Lhal
the ants plant garcdens and har-
vest orops, They are inttialls

]
1ECS

Lo Hleshy apper
15 called élalosomes
smell like the ants’ own lar
off these nutritious fragments
they drop the still intact seeds mto the recesses of their nest,
mg the epiphyvtes tosprout and grow out throwgh the nest walls, As
the plants mature, the ants harvest food from them mn the form of

HIies £ .|i'l--':I||'-

that serve s food. The seeds may als:
vae. After the ants have cleaned

ailow

ROPICAL RAIN take farm rou:

FORESTS bejgan
i i ¥ ¥ 5 F II .| SitdEal ¥ ] FTH I.-.-.' . L 1 i o | |
BHOITE Yl s ), I.'!.! LU " |--'|-|I-Ir-.||- LA L i LGRS I." LN

in the age of dinosaurs. Early inthat time, when most of the
world’'s chimate was

; oriEnated and lates

tropical to subtropical,

||ll'.'.|'!ZI|'__'_

nread as dominant elements around

nlant
|i|:' Wil .:J :'rt.:-l_n'lii the SDEeCies DeCalne artnegrs o Y Trset L5, 14 el
dermved food from them while serving as pollinators and transport-
ers of seeds. These insects, including a medley of wasps
bees, flies, butterflie dominance
insect groups incregsed vastly in numbers and diversity ssmply bv

preving on Howermg plants—feeding on them without pollinating

Leetles

':;'llil":.

- antd moths; also rose to

ll||'.I|.|-'- IIIII'|.r ||I||'|'_.i II'.' .'I-
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them or giving other services in refurn. Still others consumed
decaving vegetantion or else simply used the plants for shelter
Biologists who struggle with the task of collecting and classifving
the mmumense cornucopia of iolo@men) diversity ponder the impor-
LILmt I'_'I_'l_'lll,:l;:-_'.’l_'.:i I|I.|r“;1||,'||1 1T TGS, "|-|||III'-.' iLre ”Ir'.."'l' SE TTLERE Y -[II"I'Il‘.'-f'
Most experts on biological diversity agree |

il more than half the
kinds of plants and animals in the world live in rain forests, vetthis
erosyelem covers less than 6 percon! of the land surface. Of these
species, more than halfeither live in the canopy or, in the case of the
vings, create it with their upper folinge

The mystery of why so much of life 1= invested in rain forests 1s
still far from solved, but clues abound. One 1= the greater climatic
stability of the tropical zones. The temperate zones experience
wide seasonal swings in temperature each vear. The tropces as a
whole, and rain forest areas in particular, enjoy nearly constant
temperdtures and have pever been gplacited. Plants and animals in
colder parts of the world nre
A varable environment, and &5 a result they range widely, A plant

LreéEs

o7 Lho most part adapted Lo survivie in

species found in New York, forexample, isalso likely to be found as
far away as Tennessee and Michigan, A tropical species, in con-
trast. 15 more likelyv to have evolved (o fit a narrow niche in a con-
stant environment, Plant species in South America and elzewhere
are often limited to a single valley or ridgetop. 50 when vou add ap
all the tropical species, there are many more of them,

Stll more diversity is piled on by physical disturbances that cre
ate gaps mn the forest. When the canopy 1s broken open, sunhight
talls more abundantly on the ground, and a new burst of vegetation
springs up. The spectes of trées and sma
blage are mosthy different from those in the surrounding mature
[orest, Boare many of the insects and animals that live on these gap

specialists

jer plants in this assem-

Gaps are continually created at random spols throughout the
forest. As astorm passes, sporadic winds are (IKely 1o break & lew
large tree limbs that have grown weak and vulnerable from heavy
growths of epiphytes. The rain fills up the axil sheaths of the epi
imus and clotted dust arcund their roots,
cazionally a lightning bolt strikes and kills a tree.

Elsewhare a large tree swave in o gust of wind above the rom
sonpked soil. Its shallow roots cannot hold, and the entire tree keels
over. It trunk and crown shear through smaller trees to open a
hundred-foot path. As the sky clears and sunlight floods the newly
opened gaps, the surface temperature nses and hamadity falls. The
sonl and leaf
ronment for the plant seeds resting Lhere. In the months to lollow,

phvtes and saturates the
e

itter dry out and grow warmer, crealing a new envi-

proneet trees take rool. They are very diflérent from the voung
shade-tolerant =aplings and understory plants of the deep lorest
Fast growing and short-lived, they form asingle canapy far below
that of the major forest, Their tissue is re
hle to attack by herhivores

One of the dominant gap-dwelling groups of Central and Sout
America; the broad-leaved trees of the genus Cecropia, swarm
with fierce ants that live in hollowed tintermodes of the trunk. The
ants, aspecies of Asteca, protect the trees from all predators except
three-toed sloth= and a few other animals specialized to feed on

Cecropin. The shghtest disturbance brings them out by the

atively soft and vulnera

=
i

Rarn Forest Canopy: The High Frontier

A deft grosp—aided by five
digits and an opposable large
foe on each foot—serves a small
cpossum well as it foroges in o
Brazilian canopy for fruit,
insects, lizards, and eggs. The
viston of this nocturnal creature
is enthanced by huge eves with
widely dilating pupils.



hundreds or thousands, biting with theirr manchbles and emittiing
noxious defensive secretions, Because of their much smaller size,
they are less formidable than the tree LD parcien anits, but only
shphtly so. Onseversd oocasions in Costa Kica | have tried todissect
good-size Cecropan trees to study the inhabitants, and each time
round it a4 harrowing experience

In short order the little defenders were under my clothing, in my
hair, running over my eveglasses. [ had to stop frequently to clean
myvself off, and I finally gave up. But that, of course, is the point. ]
was Gulliver tied down by the Lilliputians in a successful defense of
their land. Althovgh I was 80 million ttmes heavier than each
Azieca ant, the tribe prevailed
When the ploneer vegetation thickens enough to shade the

ground, the cycle beégins to draw to a close, Conditions of Light and
temperature improve for mature-forest species, and their seediings
take rool and grow, Within a hundred years the gap specialists are
gone, and the multiple-layer high forest has returned
LThe proneer speciesare the sprinters; the slower growing species

of the mature [orest are the long-distance runners. Together thes
create a mosaic of vegetation types throughout the forest that 1s for
evier ¢h INEINE, a ilazrly NE kale |Il'--.lli & 0l Z-'Inllui_':: af IVETEILY

When yvou walk for a mile or two I"|:'-'|'J'L'|' mature rain forest, you
Cut -‘J rough manyv of l"u successional phases from gap to mature

stand Lu eis conti |-u.1I-_- enriched by the passagpe of storms and the
[all of forest giants

[FE IS THUS PILED UPON LIFE in the tropical ramn forests, Long
periods of uninterrupted evelution have pushed diversity to

extremes along séveral dimensions: epiphyle gardens

intense specialization, dehcate symbioses, and a constant
wrmover of |_l|.l.|||- and animals that fill the forest gaps. But this
preat edifice s all a house of cards. Most of the muliions of species
areso highly speciatized that they can be guickly driven to extine-

tion by the disturbance of their forest |f-:"|II|"'-

Unfortunately examples of such vulnerable species are ensy to
find, Spix's macaw (Cyanopritia sprxei), a beautiful parrot of

northeastern Hrazil, 13 on the brink of exbinction due to human
interference. The forests in which it can live have been largely
destroved nluru-s |..'Ir.' past century. In addition, the Africanizes
honevbes, the “ o bee” accidentally imtroduced into Brazil in
the 1950s, has oc .".L]m_rl many of the nest sites the macaw needs to
reproduce ]-'.n;'I:_'.'. cal fancy-bird dealers, able to get 318,000 or
more foreach bird, have reduced the remaant population untal only

one individual was known (o remaimn in the wild tn late 1900

[he fragility of the rain forests extends not just to single specie:
but glso toentire local ecosvstems, In the early 12805 Alwyn Gentrs
and Cal Dodson surveyed the plants of Centinela, an isolate
mountain ridege on the Pacific side of the Andes in Ecuador, They
encountered almost a hundred plant species found nowhere else in
the world. A few ve r. before the Centine
could be studied further, farmers from surrounding vallevs com-
pletely cleared the ndge. The unigue plant species and a
Lainly 4 host of animal species associated with them were gone,

MOst CEl

| he tropical ram forests are being reduced in this manner:
everywhere in the world at an accelerating rate 'l'!;r_-1|1'-:|11..1--. OVEE
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\ smorpashord of fruits plucked
from the canopy in Borneo (Teft)
pwes 1hs abundoance to bals,
monkevs, and birds that polli-
ncbe Moveers and scafter sevds

A fig tree in Stngapore (far left)
aids its own couse by bearing
it o tis trunk, an irresigtibli
treat to bats.

Med to o tres on Borneo, Tim
Laman aims o loop fishing line
over another hranch, to houl up
climbing rope for his study of
strangier figs. Despite the prior-
ity piven safety, dungers remain
for main forest scienbisis, drawn

to this high frontier by forms of

lifie yet to be discovered.




A forlorn islond of trees stands
it Brasil amid an area cleared
for ranching, which along with
slash-aond-burn farming
acopunts for 75 percent of all
rain forest destruction
worldwide.

Alded ondy by o strap called a
peconha between his feet, oy
Malcolm shinnies up to explore
i Brazilion foreést “frugment”™
heside a clear-cut. Above him, a
trup batted with bananas and
peanut butter collects rodents
and morsupials for a census,
Researchers study fragments fo
determine how animal species
react to such reduced habitats.

1004

before human populations had |!IL[1.h]|:I'.'|.J|J.=.'1., was about six million
square miles. Now it 15 only three million squore miles, less than 6
percent of the world's land surface, roughly the same as the area of
the conbipuous United States. In 1979, according to surveys con-
ducted by British scientist Norman Myers and the Fond and Aeri
culture Organtzation of the United Nations, the ramn forest and
similar, much less extensive monsoon forest were being destroved
gt the rate of 20000 S Uare miles a vear, By 1990 the higure had

almost doubled, to 55000 sguare miles a vear, an areq lanmer than
the state of Florida
As the area of & habitat such as & rain forest is decreased, the

number of species of plants and animals it can support also
dechines. The relation between these two gqualities of the nitural
environment, area and diversity, is consistent. A reduction of the
habitat to one-tenth its original aren means an eventual loss of
about half Its species, In other words, if a forest of 10,000 square
miles and a hundred resident bird species is cut back to 1,000
squitre miles, it will eventundly

ose about 50 of the bird species,
This amount of rain forest re
duction has already occurred in
several of the biologically rich
est parts of the world, including
the Philippines, parts of West
Africa, and the Atlantic coast
The current rate of
deforestation worldwide trans

of Brazil

ates to an eventual annual 1oss
of species of at least half a per-
cent a vear. Even that figure is
probably a considerable under-
estimate, because it does not
tnke into account the near-
nstantaneous destruction of
entire communities of endemic
species such as that on Ecua-
dor's Centinela. If the rain for
worid hold ten
million or more species; a figure many tropical biologists consider
likely, the rate of extinction warldwice mav well have already
renched 50,000 species a vear.

st ol thoe

AN HUMANITY AFFORD to lose 30 much of its natural heritage?

The tragedy, as biologists see it, isthat large blocks of diver-

sity are being lost before they can be studied scientifically

The great majority of the vanishing species have nevereven
receivied nscentibe name

Hiologists and conservationists watch in dismav as the forests
ciisappear, Justas the extraordinanly nch two continentsof life, the
ground and canopy, are being effectively explored and compared
for the first time. 1t is as though the stars began to vanish at the
moment asirmnomers F L I:I'-I_'Il |Jll.']F |:I'|l:"-l |_||_H'._-|.

A large part of the world's greatest biological treasure-house
iz being leveled for farming, ranching, and logging. The loss is
compounded by the fact that if managed properly, the foresis can
vield a higher rate of income m perpetuity. Encugh harvesting

vational Ceographie, Decembery TRET






A hundred feet hiph, daredeyvil

entomologist Jack Loangino pops
up above the canopy in Costa
Hica. He and others wondeas
how long such vistas will
remain unbroken. At present
rates of destruction, earth’s rain
forests could be gone by the
miiddie of the next century,
a chilling prospect.

Sava g velferan botamist:
"Hain forest is the very core of
the biplogy of this planet.™

Lechi L reacl ke thas dr L reality. When timbet

A ] freae | . 1] I A K I vin 1 O
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Cther material 1 b ciraw o the Torest will ¢ i
turbance. A I rang natural products were eith et
xtracted from orat e discovered i rain forests and L
| lan | [antEtions Y I-:'I I 1EL AN nclude hotl |
Ll ind unfamilis ubber, copal, dammar, chicle, balata
HImin nilla, cocoa, coffee, Brazil nut ocado, rattan, and a
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almost entirely from timber, the potential value of tropical forests

e array of other products available from the

lles mostly 1n the {arg

gdIversity of their spes

ik

An important property of the tropical rein forest products we

now use is that they originate in the lower levels, from understory

shrubsand smallertre
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s and the trunksof the lareer treées. 1 he high
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yut & name atop an orchid in a distant threat
A cure for cances

gncerns are not what I ordinarily think about

in more somber moments as [ wilk the trails of Barro Colorado

Island and other rem
|

nants of the tropical forests. What comes Lo

mind 15 what I ke to call the ultmate irony of organic evolution

that life, in the moment of achieving self-understanding through

the mind of man, has
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doomed its most beautiful creations r
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A necklace of moonlight in miniature glows on the beach near
Broome. The Indian Ocean's warm, high tides coax from Australian

oysiers the world's largest cultured pearls.

ARTICLE AND PHOTOGRAPHS BY
DAVID DOUBILET
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LINE of thunderheads,
viined with hghtning
and glowing like Chi-
nesd lanterns, marched
across the flat, feature-
less lnndscape. CFf
Ewzhty Mile Beach, on the
narthwest shoulder of Australia,
the Indian Ceean bled orange
from the setting sun

e charter boat, Commando,
anchored for the night, rolled
fitfully in the powerful outgoing
tide. Veteran pear] diver Mick
Brav braced against the rail and
spun gEnother horror story of the
Irukandji stinger {named for an
Aboriginal proup), the vendam-

ous cousin of the box jellylish
that plagues pearl divers and
whose sting had aborted a pearl
ing cruee two weeks earlier
*These two blokes never saw
the Irukandji,” recalled Mick,
“but pretty soon they were
crook—really sick. Irukandf
toxin affects the nervous system
It brings terrible pain, muscle
cramps, and vomiting, and then
it becomes hard to breathe. |
gave the boys a couple of injec-

i

tions, but they didn't come

gondd - so we pulled anchor and
headed for Broome."

Mick had come from his
peariing ooat Lo give us i final
briefing, and to have a few

beers, Mext morming my diving
assistant, Gary Bell, and |
wonld join him and his crew of
commercial pear! divers “lish-
mg"” for voung ovsters, the raw
matetial of pearling.

A mumble of thunder, and
darkness erased the land. The
wind picked up, and Commandy
lurched heavily. Beneath oor
heaving Keel, in this remote cor-
ner of the Imdinn Ocean, Iny the
richest pearl beds in the world

Davin DOUBILET began scuba
diving and photography at nge 132
He his since focused on the under
waler world, producing more
than A0 arficles for (NATIONAL
LEDCRAFHIC In 20 vears, [wo in

Lhis 1ssue nlone
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Here the great tropical bivalves
called Pinclodo maxima, nowr-

ished by nutrient-rich tides, pro-

duce larpe, lustrous penris
whose long and remarkable
journey from mursy sea bottom
to the jewelry shops of Manhat
tan 1 had come to trace

FPimetido marmma, known in
Australin as the silver lip and in
Papua ew Guinen as the godad
Hp, 18 cultivated ina wide belt
af warm water stretching from
Burma (now called Mynanmar)

pastward., including Indonesia
nnd neighbormg countries, This
area 15 the source for so-called
south S¢éa pearls, although

the South Seas of legend —the
islands of Polynesin— are
actually home to another species
ol ovster, Minctada margarili-

ferig, that creates a smaller
silver-gray or black pearl,
Australinn South Ses pearls
have recently emerged as the
Rolls-Royees of the pearling
-"I'I'.'l.'.l.‘ﬂT"f'-' rare, robust, enormous

Nafronal Geographic, Decembey 1997



(10 to 20 millimoters in dinmetor
compared with the 2
millimeter range of |apanese

ctiltured pearls), and expensiyve

- to I'l'_

Pearls are not a2 natural part
of the living ovster but a
response o an irritation. They
occur when sand, of & hit ol
shell, or an unweltome parasit
is trapped inside the ovster's
shell, The ovster either expels
the mtruder or surrounds 1t with
a sitvery calciume-

lildg

carbonate substance that the

istralia’s Maenificent Peayls

ovster normally exudes o line its
shiell
then only rarely, layers of nacre

AfLer several vears, andg

form a pear| around the irritant
Muost natural pearls found by
chance in the past were Mawed,
lopsided or blamished. But a
single perfect one could mean a
fortune, and 4 tecklace was
worth & ransom
Todoy most pearls are
tuyredd

made —n I An mirncale

coliusion beltween man and gys-
ter, Commercial pearl culturing

Degan in Japan in the early
1200 when Koichi Mikimoto
patented a way of tricking small
phoya ovsters nto producing
pedrie, The process substitutes a
round bead, called ;2 nucleus,
cut from the shell of an Ameri-
can freshwater mussel, for the
random plece of debris. A tiny
pece of mientle, the oyster’s
fleshy hip, has to be cut from &

donor OVELET and nserted next

to the nucleus, This bit of man-
tle secretes the nacre that coats
the nucleus. Such “seeded”
pearlis are consistently roundery
gnd more Juminous, and, more
importantly, they can be
produced in quantity. So for
maty, & penr! neckince 1s now &
reality, not just a dresm

Most cultured pearls still
came from [apan, but northwes
Australin has proved to be a pler-
fect place to raise i pear] oyster
There is little industry, few
people, no fertilizer runctt from
agriculture —and Ldes as high
as 33 feet

“The big tides mix up the
wiler, Bringing a ri

¥ S0Up ol
orgamic particles to the ovster,™
Dir. Lindsay Joll of the Westen
Ausiralian Marine Kesearch
Laboratones explamed o me
"But the tides don't just wash
in and out of the shells. The ovs
ter feeds itself, constantly beat-
mg the water through with im
hairs on its gills.'

It 1956 Sam Male, with

Perfection snines in a hardful
af a pearler's bext wares. Varia-
ey in color are siill a
mystery, but yome in the indus-
try Believe that high warter
termiperatures lend a golden

cast ta ceriain pearls
FOLLOWING PAGES: Ralks of
plate-size oysiers hang from
floating grids at Dick Morgan's
prert farm i the Monte Selio
felonds, Unpollioted warers
cortribute to the growth of

Airania s spectaciiar pearils.
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Australian and New York
partners, formed Pearls Propri-
etary, Ltd., which joined with
Japanese entrepreneur Tokuichi
Kuribayvazhi to establish the
nation’s first pear] farm 250
miles up the coast from Broome,
center of Australia's pearling
world. It was called Kuri Bay,
after Kuribayashi

Sam Male's son, Kim, reflect-
ed on those times when 1 visited
him in his office in Broome's
Chinatown. “It took my father
over 15 vears to get enough good
pearls to make a necklace,” he
sald. “"When cultured pearls
came in, they seemed as plenti-
ful as marbles™

On Mick Bray's 72-foot cata-
maran, divers in Lyvera-and-
neoprene suits were already
at work. They breathed through
“hookah” gear, standard
scuba-diving regulators
attached to long, yellow hoses
that ran to an on-board alr com-
pressor. On their backs were
small, emergency air tanks.

Mick, the lead diver, shouted
o us over the compressor noise:
"You blokes will come with me
on the next deift!” Each dive is
called a drift, because the boat
drifts with the tide. Today was
the top of the neap tide, so there
was little water movement, and
the water was clear.

With only a handful of Mick pulled on his mask,
farms, Australin was soon pro- checked his hood and gloves to
ducing 60 to 70 percent of the
world's large South Sea pearls. | J— - Tage Hork
But Australian ovsters are ks | M' ﬁ\m
not yet conceived on farms,  Sefle \I\ Ty A
as akovas are. Young oys- L. iJl'l"ll'lptllF _ FEpe
ters must still be found in J R . w“-,l
the wild and gathered by o r— 1
divers on the flat sea bottom C AUS

off Australia's northwest 1"..5

coastline.

HE TROPICAL HEAT hung

in layers. Commando

groaned through the night

as seas slapoed its fanks.
1 lay sweating, trying Lo sleep,
visions of jellvfish dancing in
my head. At dawn a luminous
fog covered the sea, Sunrise wis
onlv an hour old, but tendrils of
oppressive heatl pushed down
from i brassy sky. We had
anchored in the middle of the
pearling fleet of ten boats, and
they were just under way.

A pearl boat serves as a
divers' platform and can trans-
port 3,000 or mare live oysters
in its holding tanks. Two
30-foot-long booms holding
towropes extend from each side.
Six tethered divers can operate
simultaneously on the bottom,
at depths of 20 to 60 feet, and
cover a swath 60 feel ACTOSS a8
the boat creeps along.
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o Cultured. poar]
farming region

see that no skin was ancovered
Lo stingers; and took a water-
proof vellow switch box off a
hook: “1 contral the boat by
signaling with this box."”

As we waited, signals from
Mick, somewhere in the sea
belaw, sounded on the hot
decks. . . . Two blasts of the
horn: slow down; three! speed
up; four; turn toward port.

Omn Mick's next drift, Gary
and I tumbled in and clutched
the towrope. We trolled in an
undersenscape seemingly bathed
in a green fog. Dreamily we
passed finger sponges, fan
corals, an occasionnl anemone.
Mick hung one-handed, like a
trapeze artist.

But where were the fabled
giant oysters? Mick reached
down, snagged something from
the silt that looked like a petri-
fied pancake, and shoved it into
the catch bag around his neck.
He clipped each full bag to a
Ime, signaled with a tug, and
the hag was hauled up. We part-
¢d s shoal of sibvery baitfish,
and for an anxious moment a
large, poisonous sea snake got

entangled in my Rippers.

N THE BACK DECK the oys-
ters were counted, cleaned
of marine growth,
weighed, then placed

between layers of nylon netting
stretched inside a window-size,
rubber-coated metal frame,
The panels, halding six to
nine shells, were put into a salt-
wiler tank for a guick ride to
the “dump,” a holding area.
There the panels were attached
to the sea bottom so the oysters
could recover from the stress of
their capture.

In two to five months the
panels are hoisted back to the
ship, and each ovster iz opened
and seeded by a technicinn, usu-
ally Japanese, Then the oysters

are put back in panels and
quickly returned to the dump
for another period of convales-
cence. Several months later the
panels are transported to a pearl
farm, sometimes hundreds of
miles away.

Pearl [nrms, spread along
Australia’s north coast, must be
located in sheltered areas of
aotive tides. Here the ovsters are
cocdled like prize beef cows.
The panelsare hung on long
lines, like underwater clothes-
lines, supported by buoys, and
the shells are kept clean of
algne, sponges, crabs, and other
encrusting creatures. The tides
work their nutritional magic.
Intermittently the oysters are
hauled up and examined by X
rity 1o gauge their progress.

From gathering to harvesting,

National Geographic, Decomber 1997
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copper helmets of the lost sl roll on the
baarteen in the surge of the o

Australia’s Wagnificeni Pearls

pearl cultivation can take 30
months. If a pearl 15 pood, its
ovsbier 15 resepded with a new
nuchieus as many as four timies
As the shell grows, it can take
progressively bigger noclei and
may produce its largest pear) in
it= twilight vears. If an oyster
15 nonproductive, the nacre-
covered inside 2 markeled as
mather-of-pear]. Tts dred meat
brings as much as 5350 a kilo-
gram in Hong Kong iand Shang
hai, where it i< prized as a
dolicacy. Evervthing = used
“The poor oyster winds up like
the proverbial horse at the glue
factory, Tisheries scienlist
Lindsay Jall joked

T HEN THE FiEST pearling
| II camps were established
I on Koebuck Bav in
northwest Australia in
the 1860s, Broome became a
rugged, mosquito-ridden boom-
town—a place of dark alleyways
and too many gin slings, of
tolen pearis and murder, And 1t
wiis nowhere; around it spread a
convoluted landscape of penin-
sulas, archipelagos, and pun-
genl minerove SWamps.

By 1900 more then 400 pearl
boats, called luggers, worked
the beds off Broome, 1hey came
not for pearls but for mothes-
of-pear]. The great Australian
ovsters supplied most of the
warld's shell buttons. Pearls
were a sidehine

Japanese controlled the diving
end of the peard bustitess by the
19205, The pearhing nristocrocy,
they strutted down the streets of
Broome. But their job was so
haeardous that they were said Lo
have only five vears—two 1o
lenrn the trade, three to make
their money. If they stayed
longer, they increasingly risked
their lives to sharks, fever, hing
infections, and the pends

World War LI brought pearl-
ing to a4 halt, as the divers were
interned. Japanese warplanes
strafed Broome, and by 1944 the
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preaminence was challenged

when Austrabians mirodaced
hookah gear. Wet sutts and rub-
her masks were disdnined by thi
Tapanese until the cateh rates of
the Australigns, former athadon:
divers and spearfishing cham-
plongs; began to equal thel
Today the entbire fleel operates
with hooknhs. and there are ver

few fapanese divers in Austrilia

NEOF THE Australian o
neers, Allan Badger, was
CapEain Of LI L..'-.'.ll'-:'!-.'.
and the passenger we

picked up on the way to Broome
one afternoon was his friend,

Fariey. Allan and

Brece almost single-handedly

eatler Hriaci

revoiutiomaed e Dear:-amnving

usiness, and as we rotled easily
north m an alternoon sswell, th
two reminiscerd

Ceod, 1 rememboer how sure

of ourseives we were, Allan
sandd, “Well, that firet sEason
was & disaster. The Japaness
divers were fantastic. Thev'd let
A bit of air iito their suits and
dance across the bottom. Huat
their cownlall was the helmel

Phe difference bhetwesn the view
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[rom o diving helmet and a face the dominant fgure is Nicholns about 60 percent of Australin’s
mask 15 ke looking throagh a Faspaiey, 4 rugeed and intense peart husiness
keyvhole and a picture window.” mn of 43, born to a pearling Pearling 15 a closed society

AL sunsetl 1 walked mn the old family, who has bullt an empire with anly a dozen pearlers, li
[npanesse cemetery of Brooms from his headguarters in Dar rensed by the Western Australia
'he tombstones there look like win. FPaspaleyv and his sisters, Fisheries Department, operating
ageed, broken teeth reaching Rostynne and Marilynne, pur n the northwest const. Bir or
up cut of the eartl chased Bruce Farlev's Roebuck small, pearlers walk an eco

Hetween 1910 and 1917, 144 Deep Pearl: company in 1956 nomic tightrope. Any Increase in
livers died 1o pursait of the ovs and by 1990 they had acquired production could lead to over-
ler, and countless others werpe Kim Male's firm of Pearls Pro fishing, wiping out the heds.
paralyzed or crippled. They prietary, Ltd. . including the his- Pearlers are not dealing with
led voung, Hut with old bodies toric farm at Kuri Bay. Paspaley  minerals bul iving animals
LyClongs too, spawned in the Pearling Company now controls ['he ovster 13 not & pearl facton
bropical waters of the Indian
Clcean, helped fill Broome's
gravevard. 1hey came with [t
te warning {rom a8 mild kv, In
April 1908 a cyrlone catght th
pearl flest off Eighty Mile

Beach, and 50 men drowned

r '12--"- IAPANESE hnve been

inextricably linked to

Lustralian pearling

through expertise and
Imvestments. Their seeding tech
nique has been a closely guarded
ri, and Japanese technicians
have been known to stop work
vIEn obDSErVErs Are fITEsEn!

[ asked Kim Male why ther
were so few Australian seeding
echnicians, " Practice,” he
repdied. “ The Japanese can
practicE on &5 many as 30,000
'.|-.l|_' i shell: befare I|".r_'_. el B
e good. Filty thousand shells in
Yustralia 18 more than & vesr s
guots for most operators. W
can 't afford practice.”

Butl now the Aussies ar
asserting themselves more
strongiy in the indusiry, and

\ black cat guards the vood
.'ll'lfl: .'Il. 'il .Irllllllll. ||'|':|.|I ..;'Ilull' |"'I|"'.'.'

d rrorwt. brother-ind-sister peari
ers fram Broome. Such a ha
ViR O &l ef e PR E |"'-:||"i JILT
rrubilon dollars on the open mar-
ket, Hard work and hard cash
Wert D [hese rabielog riches
.“-'-Ir'.'u'n fredr suceess, i

L rreiid :-"l.' 1 l.'.'_-.l.' i |."|'.".':' ]

! gt il s | i | § |
||I.I 11 :J I. ;| l_.l ||"'.FII:I| b4 1 |I|rl|I _'1_ I| 5i ] ||I|II|_|'.'|

nearis the greatest prize of all
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it will often produce a pearl full
L) | I'-"'.'IF.?- and stains or SPIL Ok
an introdoced nucleus and
procduce n
unpredictable as the sea itself
[ flew with Nick Pas
his amphitbious fving boat from

reear! at all, It 15 as
YAy 1IN

Hroome to his farme east of Dar-
T 'I_nr AN ISP fion togr, U
along the buoy liné, Nick took o
rapgeed, encrustied ovster, pried
it open, reached in and pulled

| 4-millimeter
pearl, slightly golden in color

OulL B8 PETIECT,

dwustrolia’s Magnificent Prarl

Evervone lnughed at his luck
said, rolling the pesarl between
“Each

ovster, once it reaches the farm,

“Iswear | didn't plan it,

Lhumb and {orefinges

1as probably cost us more than
y hundred dollars im labor and
Laxes. | hate Lo sacriflice ong thiat
has more growinge ahead, but
it's the only wav 1 can really see
how the pearfs are doing.”

[here 15 also the il k| il LrpCh]-

ing & secret present, the thrll of

the gamble. Perfect pearls are

pocidents. Pearling 15 still more
alchemy than business. Mot thal
wick Paspaley hasn't tried to
take the alchemy oul of market-
ing South Sea perrls. In 1989 hi
orgunized the first Australian
auction at Parwin

Fram auction howuses the
pearls move from dealer to
jeweler, arriving in the world's
cities as objects of greatl desire
In midtown Manhattan | spoke
with Koichh Takahashi, a vice
president of the Mikimoto
compaAny, orgmnalor of cul-
tured penrts

"South Ses pearis are very
e told
me. " Worldwide there are only

‘I.I-:|.| I-.I'.:rl- % ':I.IIIIIJ!-I |.I

300 khan of these pearls harvested
and that includes all
the black pearls (rom Pelyne-

EVEDY Vel

gia. A kan, a Inpanese unit of
measure, s about eight pounds
Lo those who own them,
south Den peiarls exXercise a pow-
In Plarwin, MNick
Paspaley took me into his office

ard opened 8 red jewel box

erfu]l myvstigue

(page 115). Inside lay pearts,

arranged as a neckiace, that had

never béen drilled or strung
*11"s the best necklnce in thi

workd,” he said matter-of-

actly. “Its centerpiece is

imeters, gaing down Lo |

| 9 mil
5 mudlli
meters. But I Keep changing th
pearls after every harvest, every
time 1 find a better pearl.”

Nick sat back, lost in
thought, Frnally he said,
“These pearls are products of
all the yvears of wark—ships,
divers; ovsters, [nrms, cvclones
I can hold a life-
time in my hands

And then he held up a single

round pearl—luminois, perfect

hends., sweat

seductive —the sige of his
thumb. It was the biggest pear
af it kind in the world

“T had always dreamed of
such a pearl,” he said. "“When
Lhey found it on the (arm, my

aesociale senl his cokde for a

perfoct pear]: " There is & full

Moo risme. |:]
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Unce [IH:_:|| enough to support
| 75-tom ladles of molten steel,
rusted girders at the
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Works give wayv to the
demolition man’s acetylene
torch. Steelmaking plants,
source of Pittsburgh’s pasi
wealth and fame, are reduced
I|H|.'|j. to skeletons, then
e _1.4'||'-| into other industnes,
I'he eity now thrives, not jusi

because it tound new wavs to

use old resources . hut also
hecause its traditional. stronge-
1.'.i||r‘li|||'-e||||-|".'|.|rI|'||||.‘J".-|'I|_
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O cars and Old Glory fTlaunt their fins and stripes in Robert Kennev's Duguesni

Heilghts neighborhood, one of close to 80 in Pitisburgh,. Moany bepan as encilaves

af trumdgrants who came in the 19th century to mine coel and work in the mills



“People dont move around much here,” Kenney says. “I've been in this howse 39

years. A lot of my neighbors have been here even longer. They're people you oan

count on, and they don't wait untal the Fourth of July to wave the flag.”
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| hismorningthe mavor wasfakingmeona
todr in her official car, 8 Ford sedan. No fancy
for Sophie. “Pittshurg
" she zaid. She wanted to show
between Woday's Pittsburgh
el t 2 Uhir des-
tination: the Frick Woods Nuture Reserve, a
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| 50-acre forest of SugAr mapic el

|1 1's no place for
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me the difference
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e smoky mill town it used to by

LNl OAK
less than six miles {rom her downtown office
' Lathitte f the
whao took us for a stroll through the

here we met Luc director
etV
dappled sunhght. Because of i1s large parks
and steep, undeveloped hillsides, Pittsburgh
' birds, Laffitte told u:

When [ azsked her what kinds, she stopped,
turned hetr head,

AEltracis a varietv ol song

se she could

and named th

titmouse, a white-throated sparrow

. ey think
of Pittsburgh,” the mavor said triumphantly
"“When I was growing upin this city, a blade of

prass didn 't stand a chance, let alone a bird

“People never picturs His when thes

00l IroIm

HAT WAS THE OLD PITTSBURGH

" " .
the first half of this century

the sies miiliz blackened thi -5-.',:_'

Strectlishits blieged at noon, Housing
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| hie

it LHrE Wik Y ENTT

anc  un et Fivers ran thiek with
industrial wastes,
Writing at the turn of the century, Willian

=vodnev Porter (who signed his short staries O

Henry) described Pittsburgh as t
downdest"” hole on earth and its citizens a
"enorant, ill-bred, contemptible, boorish,
degraded, msalting, i
prodane

The Enghsh philoso

| 'L !I'.l.-.

sordid, vile, foul-mouth,
drunken, dirty

nher Herberd

TEan

spencer, passing through somewhat earlies

ancluded that a month 1o the cits '.'.-.'I'-| i.:--

by anvone in committing sucide

Having just spent & month inand around
Pittsburgh, |
15 no longer warrantecd. 1 founs

livelvy and attractive hlend of

an safely report that such actio]
| tpclay s cHY 8

ald-fashioned
INNOVANIVE STVIES, i]

nEovincial

“I'm just another one of the neighbors,” savs

Mavor Sophie Masioff, who samples pineapple
at Ron Casertane's produce marker. When
gway from her office downtown amid the
towers of the Golden Triangle (left and map,
pages 132-3}), she mingles with constituents at
picrnics and church events. "I go to all the
down-fo-earth things,” she says. "Pompous
CEremOony embdrrasses me.”






[t's o beautiful day in the neipghborhood when Fred Rogers plos with grandson Alevander (1eft) ;

his children’s TV program has called Pittsbhurgh home for 23 years, Worried about crime
el diritgs in her own Manchester nelghborhood, DeShaung Ponton wouwld rother live n safer
Brighton Heights, where she and doughter Robin join o Christmas in July block party.
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town habits and big-city dreams lewish, Uerman, Sy Arah. or Affcan-

[ was delighted by the gtz of the Golden Ameércan it oLthers might as wall not exlst

Trangle, Pittshurgh’s prosporous downtow)

district, whose flashv towers crowd the potnt 0 GET TD KNOW at least one ptece ol
where the three rivers meest—the Alleghen Pittshurgh personally, [ remted an
anel Monongaheln joining to create the Chio, ATATLmMERL O the South Su
whose waters, mingling with the Mississippi, borhood that, like the city it belongs to
flow past New (Orleans into the Gulf of Mex 1= remmventing itself. Historicallv a con

B, a-neigh

icn. I was tantalized by the smell of roasting  servative, bhlue-collar community, the South
coffee from the shopsof the Strip Dhistrict, a 21 Side hos latelv attracted a smatlering of artists
block strip of warehouses where rich and poor  lawyers, architects, and other voung profes
rub elbows on Saturday morning to buy fresh  sionals. Its commercial distrct, which once
fsh, meat, poultry, and produce. 1 was tasc- boasted some B5 bars, has blossomed with
nated by the rows of Hat-faced hooses thalt  antigque shops, art galleries, jazz joints, and

chng to the steep slopes in all directions, And | French restauriants

was mesmernized by the o Rl T l= of the huee, Hounded by the M NOME LN I RIver on oné
decaving steel mills thal rise up beside vour ca sidde and Mount Washington on the other, th
whoenever vou drive near the rivers, South Sidei=divided by Conrail tracks into the

Thi bést thing about Pittshurgh,” one res-  flats and the slopes. My apartment was on th
ident told me, “isthat you can take it oné piece  flats, a few blocks from a steel mill that closed
at g time."” Hecause of the way hills, eullies, in 1985. There was sometimes a solfurons
and rivers divide the city, she said, each neigh breath in the air, thanks to the companion
barhood has evolved as a separate MM ITTLITTIES COKE |'|-'..’I'. '.Ji'l'i‘-" rin Hazelwood —one of the
with its own ethnic flavor. You are never few steel-related facilifies still operating tn the

pverwhelmed by the whole. While vou're Pittsburgh aren
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Despite the influx of newcomers, this wasno
vuppie neighborhood. When I stepped out my
front door, 1 was greeted by the offices of the
National Slovak Society of USA, a [uneral
home, and a tavern across the street. A kung fu
parior stood on the corner, opposite an auto-
repair shopand a Goodwill Store. Some morn-
ings | dropped by Pasha's Convenience Stop
two doors down o get & cup of hot coffee and
waich the awner's sisier, Khalida Nuzhat, a
native of Pakistan, try to talk custamers out of
their bad habits.

“Pall Mall," a man would cough, shuffling
up to her counter.

“You know, wvou are smoking a strong
brand," she would warn him,

“Yeah, I know,” he would reply.

“"Well, I will sell them to you, but you might
want to reconsider,” she would sav.

A hodge podge of ethnic groups, mostly from

132

Eastern Europe, the South Side 15 firmly
anchored by its churches: Polish, Ukrainan,
Lithuanian, German, and Slovak. | visited St
John the Baptist Ukrainian Catholic Church
one Friday morning to get a taste of the old
Pittshurgh.

I was met by Msgr. Michael Poloway, who
led me down to the basement, The smell of
sauerkraut and fried onlons rose to meet us.
Dozens of pyreky, a popular Slavic food, were
boiling in four giant pols in the kitchen.

“Have a seat,”" the monsignor said, hand-
ing me¢-an apron. “We'll teach vou how to
make them."”

Dider women, most of them chatting in
Ukrainian, were crowded around a long table.
In front of each was a tray of fillings: mashed
potato, cottage cheese, or sauerkraut. Behind

them a pair of men cranked dough through a
wringer and cut it into small ovals.

National Geographic, December 1901
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ITH PLENTY OF COAL L0
w burn and rivers (o carry

goods, Pittsburgh was ripe
for industry 200 years age. But in
the 1970s and early 19308 foreign
competition and decressed
demand for “raw" steel slowed the
mills to & near halt, Todny only a
few remain, all outside the city,

The trade-off: Pittshurgh's air is

o cleaner than ever, and 11s waters
G run clear.

&g Edgar Thamsan Plart,
.2, Stasd
|opani

“Tt's easy,” said Maria Kupchak, a cheer-
ful woman with pink cheeks. She wrapped a
piece of dough over a ball of filling and pinched
the edges closed. ¥ Sometimes vou gotta pinch
it three times to be sure."

Monsignor Poloway, hands busily pinching
dough, looked over. “5i John the Baptist has
been here since 1895," he said, “"'We're in our
fourth peneration of immigrants.™

After we had each filled a tray with pyrohy,
he took me upstairs to show me a new stained-
glazz door commemorating the church’s up-
coming centenmal. The door was paid {or by
selling pyrohy to the neighborhood, he said.

As we headed back through the nave, 1
glanced up at a mosaic. In the backeground was
a group of Ukrainians in traditional costume.
In the foreground was a group dressed in mod-
ern American clothes. And in the middle was
Jesus, showing them the way.

Pitisburgh—Stronger Than Steel

ITTSBURGH'S FATE as an industrial cen-
ter was determimed from the start byits
location. Founded at the confluence of
stratemco rivers, it began as a military
outpost during the French and Indian

War. British troops in 1758 seized Fort Du-
quesne from the French and replaced it with
North America's most elaborate Fnglish [ort,
named Fort Pitt for statesman William Pitt—
hence the city's name, Western Pennsylva-
nia's hub of trade and transport, it lourished
asa gatewny forsettlers moving farther west.

The fact that it sat upon a rich coal seam des-
tined Pittsburgh to become an iron-smelting
center during the 15th century. And its access
by water or rail to the best iron deposits in the
Lake Supenor region gave the city an unbeat-
able edge as a site for steelmaking. Diriven by
Scottish-born industrial magnate and philan-
thropist Andrew Carnegie, by 1900 it was the
nation’s largest producer

Diecade after decade 1ts monstrous mills—
one stretching seven miles along the Ohio—
turned out girders for skyscrapers, rails for
rallroads, plates for ships, heavy machinery
for factories. At i peak U. 5. Steel's Home-
stead Works alone employed 30,000 men.

But the city's luck couldn't last forever. By
the early 1970s foreign competitors, making
the most of the latest technology and lower |a-
bar costs, were capturing an ever greatershare
of a shrinking world market for steel. Slow to
modernize, American companies fell behind.

When the nation’s steel mdustry all but col-
iapsed in the early 19805, it would take more
than 100,000 jobs from the region. Families
were torn apart by the strain. Local businesses
were boarded up, A way of life vanished.

“It was a strange time,” said Ray Hender-
som of Forest Hills, who wasemployed at U, S.
Steel’'s Duquesne Works for 1B vears, "We
saw it coming, but it was hard 1o accept.”

After the mill finally closed in 1984, Hender-
som and his wife, Joyce, an EKG technician
at Presbyterian-University Hospital, went
through tough vears, “T had to fight to keep
my house. I couldn’t repair my car. My daugh-
ters had to go without thimgs 1 wanted to give
them. But they wete real troupers.™

Other workers were less fortunate, he said.
“We bad suicides of guys from the mill. They
didn't call them that, but that's what they
were. Some drank themselves to death. Some
drove their cars off the road. | don't know how
many marriages broke up.”
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Almost a decade later, many former steel-
workers still have problems. Of 4,000 who
responded ton 1989 survey, 40 percent remain
unemploved. Among those with jobs, only
twao-thirds work full-time, and they took pay
cuts of 40 to 68 percent from thetr mill days.

“There's an assumphtion that many workoers
have moved on and made some sort of mythi-
cal transiton Lo Sservice industaes or have el
for the Sunbelt,” said Tom Croft of the Steel
Valley Authority, an economic-development
aorganization. “ But a tot are 2till here, working
two O three jobs to survive.”

[t topk Ray Henderson more than two vears
to get himself together, doing odd jebs and
going back to school &t night. Now an athletic
looking 50 with a salt-and-pepper beard, he
owns i shop m Willkinsburg, named Faith &
Jov's MNovelty for two of his grandadaughters,
splling gifts with Afrcin-Amencan themes.

Mike Bilesik of Munhall was president of
United Steelworkers Local 1256 when the
Duguesne Works shut down. Like his grand-
fathér and father belore him, he had devoted

his working life to the mill. Last year a county

agency began o dismantle the plant to make

way for a light mdustrial park. On o cold April
morning Bilcsik and 1 drove to Duguesne to
see what was left. Our breath hung i the air as
we waited for guards at the gate

“1I'll never forget the way they jeered me at
this gate. They didn't believe me when 1 told
them the mall was really shutting down, he

said, remembering the faces not of prporate
whio adversaries bl
of steelworkers for whom he was struggling
It was a time of hopes and fears and self-
deceptions. "“They thought | was crazy"

The only workers left at Duquesne the day
wi visited were demolition crews. Thedr acet
viene torches flickered within the cavernous
bulldings that seemed to be returning to
nature. Saphngs rosé from inside the ruins of
olast furnaces. Moss covered the catwalks
Iish swam in the sump at the water-filtration
plant. And deer were said to wander at night
through the hangar-like building where giant
ladies had poured molten metal for so long

MANLEErs were his

To preserve the memary of what ook place
in such mills, Bilesik now consulis fora group
called the Steel Industry Heritoge Task Force
Their gpoal is a tourist center in Homestead

Looming over the town of Braddock (below), the Edgar Thomson Plant—Andrew Carnepte’s first
steel mill—still rumbles with actovity. Braddock, though, wasted away when people followed the
mutlls and subdivisions that cropped up nearby, “There's nothing left but old people,” says barber
Joe Soware (left). “One dogy we're going to have to level this town and stort all over.™

Prtlsbtrgh—Stronger Than Steel




I wirg gseored we'd be next, ™ LLVS Sonny Kesgler, who moneuvers gfecl slobs at the Trmin Plant, But

the plont survived the shutdowns of the 1970s and '80s, and so did Sonny, who returned after an

eipght-month layvolf, In nearby Homestead, those who lost jobs looked to the Rainbow Kitchen job

bk {right). Some found work demolishing the same milis they once coupnted on for o Hving
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a povernment facility in Virginia, wias the first
student to touch the wired drum. As he hited

=aedd i JI'l-:ll"' and white smoke hil-

| ]
5 ] | ]
:I'\- ] LA ]

owied aul from underneath
"Kaboom! shouted instructor Mark U lints

“You gll fall down. You splat vourself against

1at truck over there. You're writhing in pain
You're dead meat]” A second team was dis
natrhed with stretchers

Their mistnkes “They shouldn’t have been
o impatient,” sald training manager Bob
Ferpuson. " They should have evaluated the
site further before haphazardly moving the
drums. But 1it's better for them (o make mis-
takes here rather than later on 8 work site.
Cleaning up the environment has become 8
Pennsyivania —5010)

| ]
FlL ||I."- FIEsS 100 WESLETN

hirms in the region do such work, Consicering

HEEOFIE role in the City.

incdusiry s

AN

1o0se in the [eld, it was only natural that
Fittsburgh should become 3 center for re
search into handling the problems left behind

5% A

NCE RIDICULED, Fittshunrh’ s qualily of
life has becorme a catalyst in its come-
back. There are enough schools,

parks, and roads to go around, in part
because the city's population has

shrunk by 45 percent since 1950.

Eric Hoffman, a 32-vear-old researcher at
the University of Pitisburgh Medical Center,
moved to the area last yvear, The research
challenge attracted him: He bhas grants to
improve methods of diagnosing muscular dys-
trophy and related diseases. But the gualit

of hife

" A ! P 1 T, o
WERT | '-l.!ll.llll'-. ohen space. .':I|'II||"-. eiEn -

i FPittsburgh —lower cost of livine.

haoods—made the miove irresistible



As seconds tick away, a liver-transplant team
races to sove a patient at the University of
Pittsburph Medical Center, The city 15 a world
teader (n organ transplants, cancer research,
pevchiatry, and genetics.

Buchanan Inpersoll, one of Pittsburph’'s top
three law firms, hags expanded its practice to
nddress health care and other issues. Attorney
Jim Sweeny clocks billable hours to corporate
clients in the United States and Europe.

rwife and 1 have three children,™ hi
explained. "'We alwayvs wanted a house. Bul
there was no wiy we could afford one in Bos-
ton. We found a beautiful one in Squirrel Hill,
fourr miles from the hospital. 1 bike to the lab
through Schenley Park.”

The appeal of Pittsburgh's neighborhoods
is paving off in other ways, Not far from the
street where Hoffman lives, vet another of the
city's growth mdustries was setting up shop
one morning. Looking only slightly out of
place, several vinlage automobiles, including
a 1936 Hivmouth, a 1941 Ford, and a 1949
Cadillae, were parked along the curb on South
Linden Avenue

Walter Matthau, the actor, was standing in

adriveway, sipping a cup of coffes. Wearing a
small white bib from a makeup session, he was
chatting with kids on their way to school
“Hey, what's going-on?" he asked them
“They're making a movie,” one of the kids
replied
“Oh. Who'sin it?" he said innocently

“You are!” thev shouted.
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It was the second day of shooting {or Apainst
fHer Will: An Incident In Balttmore, a made-
for-television film. In it Pitisburgh was imper-
sonating someplace else. a job the citv does
well because it has so many different-looking
neighborhoods. In The Stlence of the Lambs, a
number of locations around Pittsburgh por-
traved Chicagn and Washington, 1), C., as
witll as small townsin Tennessee and Chhio.

The nvérage project puts 1.5 million dollars
into the pockets of production crews, restau
rants, hotels, and other local businesses, said
Hittsburgh Pum Office chief Robert Curran
| hring the past 18 months more than a dozen
movies have been made in the Fittsburgh area

From time to time a filmmaker even lets
Fittshurgh play itsell, as in Flashdance and
Dominich and Eugene. But considering all the
mcome the other films produce, said Curran,
“we re mare than happy to remaina character
actor, rather than a star,”

e oLD 1T, hold it, hold it!" said Tito
Capobianco, general director of the
Pittsbhurgh Opera. He wns address.
ing thiee students in 4 new traming
program ps they performed a scene

[rom Criuseppe Verdi's Kigoletto. Tilbing has
hiead back to find the words, he scratched his
neck with both hands

‘Don't just sing, " he told Shelley Jameson,
who was playing the part of Cilda. " Feel
guilty! Why are vou lving to vour father?"

The students began the scene again, Unce
more they appeared stifl

The teacher rose from his chair. " You are




With a tip of the hat, the Hazelwood Little League team is ready to bat the season's first ball
“My dod makes me come because he doesn't want me to play too much Nintendo,™ says Joson
Hill, second from right. Although they wear Yankees uniforms, the team’'s real heroes are their
own Pittshurgh Pirates (left), who warm up ot Three Rivers Stadiim to challenge Montreal.

voung, *"Why don't you
approach Kigoletio with something new "

I'hiz time he joined them, assuming the part
of Giovanna, the disioval mudservant who
helps the Duke of Mantua ship into the young
girl'shouse. Az Gildasang, he put his hands on
her shoulders, combed her hair, and, looking
over his shoulder, winked at the duke walting
i the wings. He hod become Giovanns

“Give me another approach!™ he shouted
a= he returned to his chair

The rattled but cager stuclente Wers mem-
bers of the first class at the Pittshurgh Opera

he complained

Pittshurph—5Sivonger fhan Sleel

Center at Duguesne University. They were
thrilled to be gassocigted with g company that
last season had performed with the world's
leading tenors— Luciano Pavarolt and Yla-
cido Damingo

arts in this
gaid Carol Brown, president of the
Pittsburgh Cultural Trust, 2 nonprofit organi-
ration. In 1987 the trust created a new home
for the city’s opera and ballet companies by
renovating the 60-yvear-old Stanley Theater
and reopening it as the Benedum Center for
the Performing Arts. The project is port of a

“We're incredibly rich in the

city,

143



plan to turn the Penn-Liberty area, a former
downtown porn zone, into & 12-block cultural
district, including Heinz Hall, home of the
renowned Pittsbargh Symphony Orehestra.

“Pittsburgh is like a microcosm of & big
city,” said Scott Mervis, gn assistant editor at
the Pittsburgh Post-Gasette, "'We may not
have as many things to do in terms of enter-
tainment and the arts, but what we have is
high quality."”

Opera lovers in Pittsburgh come from all
levels of society, I was told. The same was
true, 1 discovered, of concert and ballet
patrons, football and hockey fans, and the
crowd that showed up one Friday night at the
Liberty Belle Lounge on Enst Carson Street.

There were young couples on double dates,
parents with grown children, a trio of girls
wearing all black, and an older woman smok-
Ing & cigarefte at the bar as if she owned the
place. A hard-looking guy with gvpsy biack
hair and a scar took the barstool next to mine.
He looked as if he would be more at home on a
Harley-Diavidson.

The one-man show at the Liberty Belle was
like nothing l'd ever seen before. Appearing in
an electric blue, rhinestone-studded vest with
sunglasses to match, & middle-aged singer
named Frankie Capr pounded away on a kev-
baard or accompunied himself on an electric
guitar in rock-and-roll classics like * Jailhouse
Rock" and " Chantilly Lace.”

Hiz gaudy stage was piled high with flags,
dolls, and puppets, and every now and then he
pulied a string to make a guartet of monkeys
bang tinv cymbals or make a rubber chicken
dance. The audience went nuts.

A well-dressed, professional-looking wom-
an was the first to pull a dog mask off the wall,
and, to the cheers of the crowd, prance around
in front of the stage. Soon nearly everyone was
up doing something called the Bird Dance.
They wiggled their fingers, flapped their
arms, sguatted with-a twist

Among the few who didn't join in was the
disdainful-looking biker.

When Frankie moved on te a soulful version
of “That's Amore,” people started swaying
and singing at their tables. From somewhere
nearby 1 heard a strong male voice: "When the
moona hits you eve like a bigga pizza ple. . . "

It was the tough guy on the next stool.

“You know the words?" 1 said in surprise.

“Course," he said. "I got the record
at home."
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HEN | WAS GROWING UP on the
South Side, my mother always told
me, ‘Don't go near the river'"
said siate legislntor Tom Murphy.
“There were railroad tracks ten
deep, the river was pollauted and lined with
factories. \o place fora kid "

Now that has changed, Murphy added. Vir-
tually all 35 miles of the city's riverfront—
most of which hnd been covered with heavy
industry—are available {or new uses, I caught
up with the legislator one ramy moming as he
was wilking along a trail on the South Side. It
had just been opened as part of a proposed 12-
mile walkway stretching from Washington's
Landing on the Allegheny to West End Bridge
on the Ohio to Sandcastle water park on the
Monongahela. Such a trail, said Murphy, was
ane way the city could reclaim its rivers.

A few days later in & boathouse at Wash-
ington's Landing, Jamaine Thomas was in
motion. With his red baseball cap turned
aropund backward, the ten-year-old from Pitts-
burgh's Arlington neighborhood wns pulling
on the cars of a rowing machine as fast as he
could. In the worst way, he wanted to show
Michael Lambert, director of the Three Rivers
Rowing Association, that he was ready to go
out on the Allegheny in a real boat. But
Lambert wasn't so stire,

“Arms awav, body angle, keep vour legs
down,” he told Jamaine, who had never
rowed before. * Lean [orward a bit more, keep
yvour head up, then come up on the slide.”

Jamaine was one of 45 kids at the boathouse
that afternoon, mostly from low-income
neighborhoods, They were being introduced
to the sport through a program called TRY
Rowing. Coaches came from the crew teams of
the University of Pittsburgh, Carnegie Mellon
University, and Dugquesne University.

In the 19th century, Lambert told me, row-
inig had been a major Pittshurgh sport. Crews
irom shops and factories along the riverfront
would challenge one another 1o races. By the
1870 the city boasted more than 20 rowing
clubs. But after the turn of the century the
rivers had grown clogged with barges, tugs,
and other tratfic.

The kids in the program did their rowing in
a channel behind the boathouse. After some
training on the machine, 1 joined them on the
water in a one-man shell, more difficult to
control thanit looked. I found it was notunlike
riding a bicvcle. Keepingalong, slenderracing

National Geographic, December 1901
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Serpentine and slippery, Sandcastle water park meanders across a rolbsay yard that once
sprowled along the Monongahela. It s the first of such renewal projects erected on old river-
fronts. Light industrial parks are replacing worn-out mills s Pittsshurgh puts on a new foce.

shell afioal regquires you o execule & precise [REOlE 0] Pittshur

h had survived the col

series of physical movements and somehow, [ their largest industry, protected the small

APSE

At thie same tume. Lo relas | hadd troubile LAY T LI .'|'.!l'-'|.'!i'll.'|l 'i'_:‘u!.Il'.'Ii"Il'.""il'l.'. -:u'il'l

doing both manared to keep ilive an awareness of the nat

I.'-" Lrassner and Anme Schleweher, two urnl beputy ol |I:I'. IT ELEE]) :'Ii..I*-. NArTang I:':.'
members of the Fitt crew. were coaching 2 lows, and swift-flowing river:
group . of bovsina “four.” a 44-foot racing he gquestion now. as one Pittsburgher put
chell with four rowers and a coxswain, Lor it. 1s whether the new post-industral city, with
wassteering the motorboat followine the bovs:  its high-tech labs and white-collar style, can

\nnie had a red megaphone provide its residents wath an sdentity #s com-

‘Watch vour timing, Christian. Row w

ith pelling as the old steel-town tmage. Will the

she shouted new Pittzburgh have room inoit for the gquirks

vour eves shiut
I'he boys scowled but kept trying to do thelr  old-inshioned qualities that -inspired such
hest, oars wandering in all directions lowndty in the old one#
As they glided under the old railroad bridge Watchmg the

where the channe! joinsthe river, I wasstruck  net with the towers of the Golden | rmangle

|:_|I m T |'|'l..i|-:|I ||||.|.I| || | | = II||-||'
by the image of them struggling together. They  blazing tn the late alternoon hight—looking
were acting out the spirit of collaboration that eviery bt hke Pittsburgh = version ol Ue—|
had worked =owell for this city couldn 't help believing that all things were

By pulling together when ot counted, thi passibl |:|
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Ford introglqces wha
A living roo
NO, the mtenors not )

in a luxury sedan. 8 \“t}]
All the comfort of a +

spacious living room 1s

ndeed In a minivan.

Aerostar. The “king ot

AllNew Instrument Panad With
Columnr-Mowrnied Shifft

capability.” Now, the one
that can tow a 2-ton boat
can spoil you with stvle
and roominess,

You'll find uncommonly
comfortable seats with
avallable leather seating
surfaces and a new, easy-
to-use mstrument panel.

The nde 15 as smooth
as ever. The available 4WD




ou’'ve always wanted:
vith an air bag.

system, one of the most
advanced 1n 1ts class.
But, "
comfort
and capa-
bility are
only part
of the
good news.
A new driver air bag
now supplements vour
safety belt.
All outer seats have new
| ' S-point

! 1 safety belts,
- | -
| Rear

Al anti-lock

A Drakes

' are also
New Driver Air Bag'  standard.
Fords practical, capable
minivan has now become
a very special place to be.
In fact...just what
you've always wanted.

New Mirp-Leonsola

r —_-..‘1

Have you driven a Ford.. . lately?



Mrs. Bacas Math Students
Really HaveTo Dig For Answers.

1 L - 1

aherty Haca, a math teacher at Prescott
High School in Prescott, Arizona, believes
that the study of math shouldn't be confined
Io just the ciassrpom. Which explains why
these students are busy exploning the site of
an archasological dig in their native state
1he penesiz af this mventive approach
to temching math skills cme from a video
- “The students
were fnscnated by a program on archaenl-
{ '_;.' |iJ'|i rJ.-.' .".!'L.";.-L'-n:lﬁ :IL-I-'_-LI"..‘-'_- ‘.'.'l'I'Li.'.|'_'1 5 HITH

Sherry showed to her class. T

“and that gave me an sdeq.

1he "dea” 152 teaching unit developed
by ey o show how math s appised in
il I.-I |:':|.'|:"|| IEI_'.'. ET: IJ‘.l' PrOCEss, '..I"Il! '1'l'.JL|.'.‘T! |+
learn howr archaeologists map out digs using
variations of the cartesian coordinate sys-
LT T}lf'-.' :.il_'".'l::'.!':! ':i-ll::r LTL '._-'I'I_J.'r'l'.ll'!!'-_'_ -|J'-.:I
citaloging systemn. They even mvestigate the
dating of artifacts, | his lzarming experience
climaxes with a field tnp o the Anasazi

1 ] - [ ] ke
TLHTES 1T .:"'1-2 T Anona wWihere Uhe sti-

: ‘----lL o Y By B i T T T =
Qenis sef Irsthand hoser soenists |:|'__'|_'_-'.'r 11E

very math skills they are learmimg

Like all of her teaching innovations,
Sherry created this one with one purpose in
mind: "1 just want my students to enioy and
iove math as much as [ do!

Undoubtedly, Sherry has succeeded
1hats why State Farm {s honored to pre-

sent her with our Good MNeaghbor Award.

We are also delighted o make 2 contsbation

of $5.000 to Prescott High School m her name.
sherry Haca She's shown her students
how the quest for knowledge cin take them

an b - 5 et IR A |
U0 S0mMeE IMETeSONE DACES INOSeT

The Crond Mesghhor Award was developed m cooperats
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Ihar Members,
| leere s no siebsintude for fimbhand
experience. Dhat's what enchern
redivcovered by yummer af afvanced
raiming programs sponsored oy Hhi
Sociely, Whether they wery cxploring
compater Kevbogrds or hiking froals,
wie were prowd ro help these educatory,
Wi promive o become the fabure leod-
ery of the campaign for peography
el atio
Crifhert M. Cirvsve mar
Presldent and  hailrman

M MANY drops Of willer sl
[T On a oenny ! SuUch i QuEs
o miy Seem sktranees 1OF O
geography teacher. But 11 wias all
!_I_||r |I| EEN O AEIC L ERSAL FIE In B ||-._:|||||.
_.I q L ||.|-| _| - i el
hor Ladne Mohma ol Lallahnisses
Flonda {ahove, at leftl, Now for th

rest: learning how o use a telecon
mramcations program cilled NGS
kads Mhetwork, doveloped by b
Socety, to share results wath others
Lhe coontry (top). The most
thout 20 drops
Laure was one of 32 teachess at
our first Educanonal Technology
Lendership Insttute, m Atlania
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COMMOT JnswWel

Lo-spomsored and generously

vapporicd by FHM |
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e institute mitroduce

educators 1o the latest classroom
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were given equipment from IBM,

n Floneer

laser-dise plavers fmor
softwire from 16 ocomoanies. In
retrn they wall tram some 2000 of
thetr collesgues

[Tl pever teach the sam

perin. . sand Rick Fameyv of Evens

| can't waitt 10
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:
k C. ICMNCESECT

hent miv Kids ooh and ab

WHEN M cnoDsas  head of th
DK lahoma Alliance for Geographi
Education, stopped by the sheep
ronch of Moe Yarne John nénr 54

: Arvzona, in June, he was

. "
LCEERM TR TEEEY

Ll i I--'||;.| '..I ..l.l Il:-. ! "-'. L L -.I

1y shire i the datly chores of & Na
valo fammby. ey wete on B hiekd
[l O0c O 449 JH0ross the 1
spmsofed by stale pepgraphic all
yatudy Anglo, Hispanic
L1l | dinn caliures of thi ""|-'II|i|

W R . N W

1L teoloey and

ell &
Iy | he teachers also o

LIEL

practical expenence: As throe
down g reluctant sheep in a
dusty corral, a fourth sheared the

urrming animal with hand

. 1 b 1 i1 x
LHLE -1|||.! LoLERRdal B ML & ||||:. | I”I'll

Mothing compares to Dicld exparn
ence like this.”
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YOU’'RE NOT L
YOU’RE GAININ

The 1992 Pontiac G

Now you can have it both ways. Fun and functionality in one exciting package.

A perfect union of Pontiac's performance-bred attitude with the utility of a 4-door
sedan. So allow us to pop the question: Will you take this car for its deliciously hot
style, its responsive V6 power, and optional anti-lock brakes? And will you take
this car for its room, comfort, and ability to fully please a growing family? In other
words ... are you ready to handle some adult responsibility? If so, don't be late. It's

E * BUCKLE UP. AMERICA! <1991 GM CORF. ALL REGHTS RESERVED



OSING STYLE,
G TWO DOORS.

rand Prix SE Sedan.

your big day, now at your Pontiac dealer.

PONTIAC CARES...with an extensive 3-year/36,000-mile no-deductible
warranty (see your dealer for terms of this limited warranty) plus
e 24-hour Roadside Assistance. Call toll-free 1-800-762-4900 for

/##=- more product information and dealer locations.

PONTIAC We Buwild Emfmv
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MNavajo Code Talkers
Meet a Japanese Friend

hev are an unbkely combing

tion: o Japunese photogra-

pher and a group of World
War 11 Mavajo “code tilkers.” The
result of their cnocumler 15 4 BOoK
that highlights the secret rofe of the
several hundred Mavajo Mannes
who screed 0 the Pacific, transiat-
e and transmitime radio messages
in the Mavijo langusge. Frustrated
Japanese mihitary men admitted
after thi war that they could naol
breax the “cogde.

Benn Kawano, 42
heard of the Navajo when hic
arrved m Los Angeles from Japan
in 1973, Traveling the next year, he
happened upon Window Rock, An-
pom, where the open, blue sky of
the Mavia o Resarvation — "0 cdiffer
ent from Tokvo™ —captivated him.
Hitchhikmg one day, he met Car

Crorman, thea o leader of the Ma-
vao Code Talkers Associanon, o
which many of the surviving Nivajq
Muarmes belong; Gorman told hom
abaout s wartimo cxpencnoes., thi
twio men became fneods, and
Rawang staved Ly photograph the

st nevet

VETETINNS I'I 15 :"I'l FLCHET II'II"" I'IP.I KR

of William Dean Wilson (above)
recently were published n o book
worvanee Code Talkers

Pl D Eney

Worrrioes
18] II.-r|'|||'I|_-'_.|::'_ H s ITG
“The Mavijo don' [ care
happeniced m the past, amd | don'
either. What happened at Pearl

Harbor and at Hrroshima, that's

hetweon government angd govern-

1t b ke =il vidividuals

BTy,

i ERFCTEELT]

TLERN .

When Iguana Social
Life Turns Perilous
eneruela s t_'f.'-.'.'l I|__":i ITaS F-.l

fe niothet

ey well that

plong well with
kst O the titme
¥} 1o M) will spend the might o a
angle tree. Bot come mating
cason, things turm-ugly, often
with dire consequences
Gordon Rodda., o Umiversity
of Anzona mologist who spent 14
months studving eunnas on the
venezuclan plains, tound Hhat
- dioiminnnt

']
Inree, older males

IPAns SORagely
smialler, younger competitors dur-
III!; LR

(hat begins like m Mowembet

CHASE AWaY INeo

-.:'- i I..;'l | |-i||!_:'-|_'.|"--; II
[he
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ey 1o hibe stoiind
and speak o copulanon.” Rodda
savs. hut most of the nme they are
forced out of their home trees ond
mito tronehle

When lguanas inhabit trees along
A road —usoally asmgle line of
ireci—the evicted males are “fomeed
D cross the rmoad to find a new ploce
Lo hve, something they otherawis
wiolddn 't dp, " Hodda savs, And thiet
puts them siuarely in the path of
specding cars

|'he unusually heavy male road
kill along with predators on the
ground caoses Veneruela's green

igang population fo be

SITHRET | B Uans

' | IF.'. L) |_'.l|

" o . i o | :
oew il females,” Rodda savs.




BY CUTTING YOUR BEARD BELOW THE
SKIN IN COMPLETE COMFORT, NORELCO

RAISES THE STANDARDS OF SHAVING.

It sounds incredible.

But thats because 1t 1s.
Norelco’ can actually shave
vou below skin level to give
VOUL an excep-
tionallv close
shave. And be-
cause vou can
shave without
the blades
even touching
your face, the
results are
remarkably
comiortable.

How 1s x
this possible?

Norelcos patented “Lift and Cutx system s skillfully
engimeered with a precision lifter positioned 1n front
of the blade. When the litter notches into a hair, it hifts
it up. As the blade cuts it, the 4
hair shaft can actually drop ”'-"”?f
Blade cuts ited harr— pelony the skin. The blades g‘)
wick belewe shin el dON't even touch vour face.

Such supenor technology delivers not
only an incredibly close shave. But a totally
comfortable one.

Trv the Norelco.

And begin appreciating the highest
standards of shaving for vourself. 0 Noreilco

We make close comfortable.




“"Hers we oame

?.

The complete
H()lne 'Iheatr*e kit

ﬁ §

To see how it all comes together, visit your RCA dealer or call 1-800-3 36-1900.

[ Toanmnarinsge Foostasdonbonnwsawl, ez,
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Using Lasers to Build
an 11th-century Viking
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If it had less leeroo
and cost thousands ma




m, a lesser warran

re, it could be a Cadlﬂac

wwertul fuel-injected, 3 3-hiver V0. Anti-lock brakes
sy N '|i |-'-':'.'. H!".' |-|-"'-'.'|".'.'r, by 'l.'.'|||.--' ||:i_!l.

-'..|| ¢ talls \Par T|,,. g =!'1|=.! If':.r'p:r |"'!|i:

Avenue costs thousands less, vet it has more legtoom
than the larpest Cadillac® And it offers a better warranty:
mper-o-bumper protecrion for 3 vears or 50,000 miles! So i

, | "
oking tor a ereat luxury car, dety lopic. Pay less, ger more

(Chrvsler Fifth Avenue. For more informarion, please call | -800-4A-CHRYSLER

[HE 1992 CHRYSLER FIFTH AVENUI




BRIGHTEN SOMEONE'S GHRISTMAS WITH GOLD.

Introducing the Skl Classic senes. SIX new tools with gold holiday mmirmngs thal

i “ for gift-giving

ey come wath extra acoessones like hits,

Besides their distinctive design,

hiacles ancd bedts.

Whats more there are speci] fealures and an exdended o vesr wananty

Choose fron sur famous Skilsaw"ciroular saw "l_ a plunge

FOIITEY, iy e ST iil.lf:-i- w, a belt sander, a cordless

SKIL

Crve A Codden lood This Yile

pistol gnp screwdnver and 2 a 2" dnll. The Skl

Classie Senes Thev're the bnghitest aift ideas this Chnstmas.

i SN
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Reunion Celebrates
Sub’s Historic Vovage |
ronind] the world 1n 83
WYt s =0
reriiar kiibhle

about that? True. it did
ke Ferthinand Magellan's crew
three vedrs [ 1519-E522) to gooom-
'."::'-I'l (e st Srcurminavyiraleon

How about belng the Dhirst to circle
THe _'|| il b -__-!'|l1:_ FWELTd
muclear submarnne”

Thirty-one years ago, as the
LS. 8. Triten prepared Tor h
vioyage, the LU, 5. MNavy called
Vit 4 el Ill'-l_'|'l|' Havilor Kol
The seasoned

nhotogra-

lmvn

FECSPEST Y, 10 i

| I'|'|I|

T
eris o nchive duty.
M oarioNal DiEOGRAFHR
nher was assiened (o record e
shiogrd the sub os 11 followed i
"'|1.|_l_-.'||. n's wike

fie Rolweris was 34 of the tum
defimtely the oldest ofn Boand. S0
when the Triton scapbmm, Eowird
L. Besch. author of the MNovembed
LRl CairnGEarHic arficie describeng
the et Beard it &
hipmites (o meet i Groton. Con
noetict, this past August, he it
dreamed that Joe would be there to
onn them

Bt join them he did, stil! toting o

e LUy o

camieta around his pecx at
1'm ol they ddn't smead

oil on [T hnir o

.'-.I_-_'ll'
rLps =L
d SHve o griwTve m
e . recalling s
mittation nle when b
croswed the BEauator underwater tor

the fist time.

il thes e, Jog

MNC I

Supgeesipom Jor Ciboiima =iy miny e

iwmitied t Boris Weinrmubs, ™A 1]

U e Felic tabgisiae . PBox Y1357 Wial
metom. 1F, M0 and shendlad smct s (he
tepder y address end felcahomne anmbk

Observer Poised for
Mapping Flight to Mars

L may e the most difficolt map-
muakmg job ever undertaken
Mewt September, il schedules

hald, NASA's Mars Observel
spacecralt will begin an 11-month
[ourney that will place st into oro
arotind Mars. Then, for one Mars
vear (68T earth divex) begmning in
December 1YW, 1t will semidd back
detatled data aboul the red plonet’s
geology, atmosphere, and climate,
which includes the weasonnl advance
aml retrest of polar we caps. This
glithal portrast will imnclude high-
resolution mages of soentifically
MpOrtant wreas

S Ohserver will e NASA s

LT FRTEULE O

(T e TR

Yationad Geographic, December 1001

first mission [o that
planst since the two
Viking landings in 1976
(GEOGRAFHIC, January
1977}, *This is a geolog-
il and climatological
mappng of the entire
planet,” says William
Froirowski, Maoars Obsery
e program manages
“Viking gave us detailed
information about tWo
points, bat wie don't Know
if the rest of the planet 15
like that. It's as if we had
landed just m the Lsoa or
sahara deserts on earth.”
Mars Observer will send
back duta that con he used 1o
hilp plan future robotic o
manned landmes on Mars
But, says Piotrowski, manned
landings are o l[ong way off; the
main job for the ST0-mullion-
dotlar spacecraft 1= 1o gather
sCientific informution

A Hyena Mystery: Do
They Kill Their Twins?

ficroe presence (0 sub-Saharan
Africa, spotted hvenas are
the most common laree lind
predatons. Aggressivencss starts
carly: They are born, often in [itters
of two, with fully developed canine
lecth and a willingness 1o use them.

A University of Californin
rescarch group savs that frstborn
hvenas attack nter armrvals of the
same sex and preven! them from
leaving their birth den 1o nurse, thus
cousing thesr deatly, I true, itis the
First known case of habitual *sabh-
g™ o wo kel mammmals.,

Zoologist Lautence Frank, who
stuched spotted hyenas in Kenyi
with support from the Mational
Crecpraphie Soaety, was puzzled 1o
find &« many sangleton mmfants and
muixed-sex pairs. When he located a
FRCE Sime-seX pur, one newhbor
nad bite marks and was emaciated
while the other was “fal, happy, and
vigorods,” [noa captive colony the
group set up in Califomia, he saw
firsthormns drtnck thetr twins, Noa
hyenas died in captivity because all
the mlants were abile to reach their

mothers (0 nurse






It’s really cuite casy, Just ook o PCs that
have a genuine Intel microprocessor insice
Fither the Intel386,” Intel386 58X, Intel356 51,
Intet4st  or Intel4si SX microprocessor

Intel ts the world's leader in nucropro-
cessor desiom and development. In fact, Ineed
introcieced the very irst microprocessor, Sowith
[ntet insadle, vou Know vou've got uncuesnoned
compratibility and unparalleled guality. And vou'll

Ikl A, Lneed48tr ancd il niel Inssde losgo aie Liaadcifiarks of Lade

oo you'ne petting the very best PC rechnology

S0 ook for the Inted Insicle symbxol on acs for
leading PCs. Or call 800-348-4725 for more informa.
tor. Il show vou've got an eve for spotting the best.

l ntel .
The Computer Inside™

1 Lot o, Adl figlits seserved. Q1WA L Tnel Lorposatvon
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A Comeback for Nuclear Power”!

The excellent article {August 1991 ) showed that
wlthough nuclear power has been stalemated by

controversy, it is reckless to assume we can aban-
don this valunble energy source, Asa recent study

of the greecnhouse probiem by the Nstonal Acad-

emy of Sciences pomnted oul, conservahon and
new forms of solar energy are unable (o replace
fossil fuels as the major electricaty source for this
enuntry, We nead nuclear power 1o generate asub-
stantial portion and (0 offer insurance againsi
climate warming.

Lyrnx E. WEavER, PRESIDENT
Floridia Institute of Technology
Melbaotirne, Florida

Cinly a few sentences about nuclear waste m a -
page article in no wiy reflect the magnitude of that
aspectof the nuclear power debate. After four dec-

ades of splitting atoms, there 15 still no technology

10 neutralize the radiation hazard this garbage

poses 1o penerations yet unborn. Hwe don't know

what to dowith it, how cin we justify creating such
incredihly dangerous waste?

Par Nowickr

South Windsor, Connecticut

About 75 percent of Amencans agrec that nuclear

energy “should™ be part of our energy future, |

think the power of the antinuclear groups to ma-

nipulate the Tegulatory dnd court systems has pul

electne unlines off ordenng new nuclear power

plants. Bills moving through Congress are expect-
cd to make the loensing process more rational.

THEODORE M. BEsMANS

Clak Ridge National Laboratory

Cak Ridge, Tennessee

I was surpnsed that no mention was made of
anuther nuclear power program, similar to the
French ane, that uses standardized reactors and
supenor manufacturing, training. and operating
procedures. Ower o hundred nuclear reactors
power the superquiet submarines, gigantic air-
craft carmiors, and guided-missile crmsers of our
United States Navy. It is one of the world's oldest
nuclear power programs.

Topbo F. Besen

Seabrook, Texas

Daring a cold spell in February 1989, 7,000 new
energyv-efficient homes and 2370 weatherized

older homes cut 20Xl megawotts of electrical
demand in our area, preventing power shortages
andexpensive power purchases. With exira insila-
tomn, air-leakage control, and better windows, new
homes built to model conservation standards used
haif the energy of houses built to minimum govern-
ment specilications.

Under the guidance of the Northwest Power and
Conservation Council, ldaho. Montana, Oregon,
and Washinglon are weatherzing more cxisting
homes, building energy-efficient new homes and
commercial buildings, and retooling indusines to
save thousands of megawatis of generating capac-
ity. All of this is cheaper than building nuclear or

coal planis.
KEx W. EKLunD

Deparmment of Warer Resources
Boise, {daho

More nuclear power 8 the wrong answer to the
wrong gueshion. The guestion that needs 1o be
posed lor *Our Eleciric Future™ 15 *When are we
going to start conserving power?" not *How are
wWe gomg o pencerale more power!” A more
responsible approsch toward our energy use
would make conservation a priority and ensure
that the construction of new plants would be & dis-
tant last resort.
NICHOLAS Kunzon
Cambridge, Massachusetty

The Persian Gulf: After the Storm

No one who views these photographs could hold
1o the outmaoded belief that war is acceptable asa
meuns of resolving conflict. The environment wiss
not the only casualty, Harvard public health
cxperts estimate that an additional 175,000 lragi
children will die within the year of cholera,
ryphotd, and malnutrition. Owr military viclory is
amoral tragedy,
AnN Mape Jupsos
Lemoyne, Pennsvivania

One man, Saddam Hussein, was responsible for

this jab in our collective eve. His name was men-

tioned only twice in the article. Aslong as madmen
like this exast, wars will be fought to stop them.

Ricuarp T, CovwEi, Ji.

Leesburg, Florida

I'wak angered by the slant of reporting, which char-
acterized the lrngis as “wanton™ and “so barbaric
as 1o defy understanding,” while virtually ignoning
the devastation to the earth and human life caused
by more thon 85000 tons of allied bombs. To
ignore the deaths of thousands of Iragis while
lamenting the deaths of Kuwaiti zo0 animals s
unconscionable.

BrExna Funk
Lawrence, Karnsday

You omitted an ominous conseguence of the wir:
higher carbon dioxide levels and an amplified

Naotional Geographic, December 1001
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3y fgﬁamc-n were released by the erosion
F LS = of the earths surface billions of years

| ..,al:-fﬂ'gc: and carried down ancient

5 river beds.
* . The "Star of Sierra Leone” survived
% this phenomenal journey: Found on
" Valentines Day 1972, this diamond
weighed a record 968.9 carats and
was roughly the size of a hens egg.
r discovered on Valentine’s
Dlay or any other day; a diamond
remains the ulrimate symbol of love.
Which, perhaps, is wh:-,-r a diamond
ranks among the most costhy of

precious gems.
Yet isn't it worth it for ﬂu-u-nman

you love?
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preenhopse effect. A recent report by the British
Parlismentary Office of Science and Technology
suvs the CO. emissions over Kuwat could réach
227 mullion tons over the nexi iwo years, corre-
sponding 1o a 4 percent rise in global CO, a majar
greenhouse gas
_ _ MATHANIEL MEAD
Blounts Creek, North Caroling

An article to he published in the GEOGRAFHIC earl)
next vear will give an Lpdate on the environmiental
sitearion in the Perstan Grudf,
National Park Service
“The Besi Idea Amenca Ever Had s quickly
becoming the biggest headache Amenca cver had
Park Service employees may be dedicated, but, as
stated, they are unable to properly maintnin the
parks in their care. Yetin 1991 alone the Park Ser-
vice has an appropriation of 103.6 mithon dollars
for federal land acquisition. If the service cannol
ke care of what it owns, why 15 1t purchasing
more? When the government purchases land. the
local tax base needed to sustamn schools and ser-
wices is destroved.
Barmana LaBarisis
Sacramento, California

We taxpavers take for pranted all the services
available in our national parks. On a mp to Manas-
sas Civil War battle field my cousin and | decided to
retrice our grandpa’s adventure when he was a 16-
vear-old private in the Ednd Ohio Infantry. A kind
park ranger was able 1o place us within a hundred
yvards of where our grandpa’s ankle met with some
Confedernte fire
RanDy MasT
- North Rovalion, Ohio

Regarding vour map of National Park Seryice
sites; On June 24 the L1, 5. House of Representa-
tives voled to remove George Armstrong Custer’s
name from the Montana battle site and rename it
Little Bighorn Battleficld National Monument.
This will be a fitting, long-overdue memorial to the
Native Amerncans who also fought and died m the
attempt to preserve a way of hife.
MONICA ALEXANDER
Firesfield, Massachisets

Cuba
As a Cuban and a geographer who in 1980 escaped
im o boat, | praise your article, excem for a few
comments. The total lack of freedom is what 18
moving us to risk and lose our lives. It s not the
cconomical or political limitation, s Peter White
stated. Castro will never accepd the option of a rel-
erendum, free elections, ar a plebiscite, because
he will lose ngainst democracy. He knows that, and
he remembers Nicaragun s exampile very well
Mowses GOLOBOVICH
Mg, Florido

Forum
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Peter White seéms o have picked up on many of
the shortages that the Cuban people endure. Inex-
plicably, he missed the most obvious: the short-
ages of liberty, information. and free choice.
LoxeNnzo PEREZ
Miami, Fiorida

After serving a8 8 Peace Corps volunteer in the
Domintcan Republic, 1 have often compared the
different paths of the two Canbbean neighbors.
The democratic and market-onented Dominican
Republic does not come close to matching Cuba'’s
nigh marks in iteracy, hife expectancy, and inlan
martality. Fres election and market-ornented poli-
cies in the Dominican Repeblic have not kept that
nation from expenencing population flight as des-
pernte Dominlcans continue to cross the treacher-
ous Mona Passage 1o Puerto Rico.
Jous M, Sroviess
fucsen, Arizona

White could also have mentioned the fine build-
ings constructed for the Pan Am Games, some of
the world's best beaches, and the warm hospitality

of the people |
Damiei. ). McVicar
Antteorish, Nova Scotid

L’Enfant’s Washington
The reproduction of L' Enfant’s AXkyear-old map
is indeed ingenious and amazing. | think the article
would have been more complele ifa portrait of the
genius engineer L'Enfant had also been included
Oswarnn A, Casuranc
Jderwey City, New Jersey
e sithowete on page 122 o the only known like-
ness of L Enfant

Another copy of the ongmnal L'Enfant map was
made in 1887 by the U, 8. Coast and Geodetic Sur-
vy, My grandiather, B. A. Colonna, as assistant
mn charge of lopography, was responsible for ths
trucing. The draftsmen had o os¢ sunhght, mir-
rors; and magmifving glasses as the ompnal had
been mounted on cloth and varmshed and was
almost indistinguishable ., Copies of this tracing are
still sold by the Matonal Ocesn Service.
FiL1Ex BriTTON
Princess Anne, Marviond

I'he otizens of Belo Honzonte, Brazl, beliove
L. Ernfant lmd out their beautiful cty. Why wasn't

this mentioned”?
K. B. Meags

Chakmont, Pennsvivania

Brazil's third largest cify. Belo Herizonte was mod-
eled after L' Enfant’s plan of Washington, buta cen-
fary later

Lemers should be addresyed 1o Fopus, Natonal
Creopraphie Magasine, Box 37348, Wiskinglon, . C
M3, and shodld inelude snder's address dod

telephone number. Nog afl letters can be wed. Those
that gre will often be edited and excerpied
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2 . ) "We were [ulfilling a desire to set Man aguinst nature

somewhere on this planet, will be venturing at bn vety wosst. Ve i it it asernal time
o the unknowrn. check for pine moaths, And we didn't need one.”

The equipment they will have chosen to Commander Chris Fore, Brabant balumd, Amarsiica
accompany their adventure will have been §
selected with the utmost care; their reliance
on it will be total.

Ye1 the chances are that one of the most
vital things they take along will be an their
wrist.

A Rolex Oxvster imepiece.

The Oyster case has been created to
provide ahsolute protection from the ele-
ments. Increasing water pressure will enly “In the middle of the ocean itshelp i+ indispensable.
STYE L iTI1'|'.I-l"H'I.'1: the tl!iir.:l::ﬂr}' ol the seal Withowt i, | would feel like a 'i.'..il.'.-ltnu.-a_-u_” Vinal Alsar
between oryvstal and case, and the winding
crown screws down to close as securely as
4 subimarine hatch.

For any watch to admit even one drop ol
water -|__'|]|,'|||{‘|' ."i-E"l'!‘]l I.'ii.:-i.':l.'i'l!."l- E.r‘.-l." ll'!'l." morvement
inside. That is why Rolex Ovsters are war-
ranted pressure-prool to a depth of 330 feet,
with Rolex Submariners to 1,000 feet, and
Holex Sea Dhwellers to 4,000 [eet.

Somewhere underwater — 1t could be

deep beneath the North Sea oil rigs or explor-
ing a shipwreck entombed

below the Arctic e —divers will A Rﬁlex dOES more

baee nrl_rmg an their Holex to el

Ex pliarer 1 CeM T -Muxrer 1!

how MY prm'inu.-i minutes of dive ume

remain in their tanks.
Yet it 15 not only underwater where
survival can depend upon a Rolex.
HHTFII."'.-'.’I_II:'TE' ir1 1.|"||' "l-".-'ll'l'r"l] iri -I.ll.'“."ll_‘
jungle, or the baking desert, or polar
wasteland — an explorer could even
now be navigating by dead reckoning
For this task, an utterly reliable time- 'IE 1._.:
piece 15 essential, o
The sheer ability of a Rolex Ohvster :

Write for hrochore, Rolex Wateh LS AL Ine., Diepr. 564, Rolex Building, 665 Fiith Avenue. MNese Yok, 85.Y. 105585



“My Rolex hax wort bt Lt-mh-.uh to keep gomg — despite the condiions,
che san lmmu wha the almost regardless of the misuse nt Ly by
mavigation (allback in the desert.” Tom ! subjected to — is legendary. Only the strong
survive. And, to ensure this, the case of
every Ovster 18 hewn from a solid block ol
stamless steel, 1Bkt gold, or platinum. This op-
eration involves pressures of up o 60 1ons.
Such force is necessary because wha
15 being created 18 nsell massively strong. I
has to be; inside every Ovwster case beats a
movement that has taken a vear o make,
from the hirst operanon on the hrst tny
part through to fnal assembly by our
Swnes craltsmen.

"Criven the extreme cold, if my Rolex hadn't | i
Lreen ﬂds.-.hlr. I'd be dead. It's as simple as tha.” Then, in order to prove that it is indeed

e & supreme instrument  for relable time-
keeping, Rolex Owysters are sent to the
Contréle Ofhiciel Swsse des Chronomiétres
tor 15 davs and mights of exhaustive westing.
Omly when 1t has sanshed their mgorous
demands can it be certihed as a Superlative
Chronometer. Ever since its introduction in
1926, the Rolex Oyster has been the choice

ﬁ['r:rplnrurs and adventurers.

' o — The virtual indestructibility of the
B, TR T Owster case and the reliability of the move-

ment it containg have ensured

than tEll you the tIME. b countess Oysiers have

.'h:cnmpﬂnii:ll their wearers
Fhav-Fhare Nl

e Em—

_—'I-ﬂ

into the history books.
Yet the Rolex Owsters that have vov-
aged to the ends ol the earth and depths

1:|F 1hf OCEAan Arg |]1 l"'l.'l'l:'i.' I'E:'.";l-:l__ﬁ'i [I'"' Bk T
timepicces that yvou will lind only at your
Othicial Rolex Jeweler.,
Every singie Rolex Ohvster is capable of
ﬂfEump&:'l“‘.-ini[ ‘It_"ll ST THET "i"..'E'lI"Tl'!"i.'Er .I"H"'
o7 !'ii_ﬂ:' Cares 1O ventuare,
Where n the world will you be
taking vour Rolex?

£ 199] Holex Waich ULS A Ine.. Rolex. Ohvater. Explocer |1 GMT: Master 11 Doy Diapo, Submiriner are trsdemarks



WILDLIFE AS CANON SEES IT

SETMITAR-HORNED A lone scimitar-horned orvx appears on the honzon, ke a specter
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Scimitar-hormed Oryx
Cispues: Chyw
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in an mhospitable land, Just 30 vears ago, thousands roamed the
vast sub-Saharan grasslands, but relentless huntmg, drought and
lack of protection have driven the oryx to near extinction. Ancient
petroglyphs found in the mountams of the Sahara may one day be
our only reminder of this majestic antelope. To save endangered

species, it 18 essenhial to protect their habitats and understand the

vital role of each species within the
earth's ecosystems, Color images,
with theiwr unmique abbty to reach
people; can help promote a greater

.j

.
MCORDER L1
CAMCORDER

Canon

awareness and understanding of

the seimitar-horned oryvx and ouw

entire wildlife heritage
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High Definition Film.
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A monument of
research and reference.”

— T he Book Reader, March 1949]

This commentary s a vital reference source of An elaborate achievement of scholarship and faith
origingl research on Qur'amic terms and phrases,  showing the heart of a religion that has lived
the origin of Islam in particular, and of judaism  vibrantly in a protound tradition, explained by
and Christianity in general Alowed commentary. Many, many commentares,

Abdus Salam.  eebmonials are presented here, all the way from
Nobel Lavate fe. Plicaies: 1970 westorn medical reports..to understanding of
lewish law, to elaborate historical lessons

3 = ' 5

i e and tomes of Mulammad,”

“THE HOLY QLUR'AN IS A TREASURE OF TEWELS CUTH CTTHN
BUT PEOI'LE ARE UNAWARE OF IT.S —froom o reviene in The Book Reader, March 1991

i great milestone in the
mstory of the exeoesis
the Holy Quir'an. It has
drawn superlative
encominms from scholars
of the Holy Chur'an.”™
Muhammad Zatarulla Khan
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Ginger was 8 victim of extremea cruelly, Somes-
ore threw batlery acid aon her. The cheamical
burned large holas in her Skin and ale away
evary bif of flesh on her hind legs.

Most shalfers wolld have destroyed this dog
Defanders of Animal Rights saved her lile. Wa
paid for her trealment, GRanged ner 1Ho0d-
soaxked bandages sevaral times 3 day for over a
maonth, Hag her spayed. Found her & loving
Home

While- no aome can erase the hornble pain
{-}.'rit_,'ur falf, wa can rmake sure this ablse nevar
frappens fo anofher deienseless animal, Pleass,
wan | you send & donation (o further our work?
This yvaar we hope lo place close lo 2000
animais like Ginger ingood hames, bul we nead
vour help for all the other orphans who wail af
our sheller—hopiig and ienging for somecne
fo {ake Ihem homa,

For & gt of 8100 or maore, you will réceive a
"Certificate of Kinaness. Iliz 8 x10", /5 suttable
for framing, and has the "Prayer lor Animals " by
O, Albart Schwellrer, A §100 gilt will provide
veterinary cdre and 8 week s sigy al our shelter
far ong nesdy dog or cal. If will buy 3 week’s
supply of "I.'H.Fi' for our arphans. THANK YOU.

DEFENDERS OF ANIMAL RIGHTS, INC.
14412 Old York Road » Phoenix,. MD 21131
YES! | wani to help you do rescues/adoptions
and fight cruelty. Here i my tax-deductible
donation of 5 Please send me
information about your new and unigus sheiter
and about all the dogs, cats, farm animals and

wildhite you are saving




Farth Almanac

Freeloading Caterpillars
Masguerade as Ants

here 1k an wir aboat the cater-

pillars of some European

large blug butterfhies that cer
tamm ants find mresistible. A decep-
tve chemecal odor appoarently
convinees the ants that the caterpil-
lars are long lost Kin. The ants ke
them bome, and the adopted catel
piliars then make a menl of the ants’
oW Voung

Tumbling from plants mto the fol

aging arch of thetr mmn hosts,
Myrmica ants, the caterpillars
secrite the same recognition chem-
cals as ant larvae, nccording 1o Jer-
emy Thomas of Britun'2 lnsnitute of
lerrestrinl Ecology. The umts ston

discover the caterpillirs and haul
them Beack 1o thor nest

Onee inside. the party starts
primitive caterpillar species simply
devours the ant lnrvao, But o sec
omd, more advanced Type rears up
tke un ant grub tp be fed by workers
labove). Laree bloe butterfhes, all
endangered by habatat loss, can use
such an advantage.

{_.l |'||I'

New Airport Versus Blue
Coral—Fatal Impact?

erhaps the world's largest and

finest colonies of bl

grace Pacific shallows off
Japan's Byukvo Islends. Named for
its naturally plue skeieton, the coral
(liap | comtimues (o weather a slorm
of controvarsy over an amrpor! th
could ruin the reel

cirnl

National Geoegraphic,

To boost tounisn, the 2Overnmes
announced plans in 1979 [or o toew
mirport on Ishagaki [slond big
enough for jumbo jets. Bul runway
ikl wonld have Durned part o
attiraho Lagoon _
sinnds of blue coral. Shrabo villag-
ers opposed the schome and were
soon joieed by the International
Limion for Conservation of Nature
and MNatural Resouroes, Friends ol
the Earth, and other grotups,

In 198Y officialy moved the pro-
posed mrport site—but only 2.2
miles north. Now other alternatives
are being explored, including boild-
g the airport whally on land.,
= Rounoff and sedimentation would
still destrov the reet, _
Katherine Muzik savs. "Blue coral
s only one of more than 130 species
heré, [The diversity i what makes
this healthy reel so important.”

||-.:|!_|_' with 118 gant

coral mologist

b=l lll Ly | TP T (Al LTSI ]

Eagle-eved Snowy Owls
Help Clear Runways

locks of birds are unweloome

rport visiiors that can be

sacked imto a jet engine @nd
cause i catastrophe. Al Boston's
Login International Arrport mtaral
secunty agents—soowy owls—help
pohice the runwavs. Their prescnce
i fearcd predators reroutes poten-
fally dangerous ocks of stow b
[ OF starlings.

From summer homes on Archic
tundra, the owis migrate south dur
ing fall. A goodly number stay ol
Logan umtl Apnl. “1 think the 1, S8
aores of mowed grass make the owls
think, “Ciee_ this looks ke home,
cpys Morman Smith of the Mnpssa
chusetts Audubon Society. He adds
that 23 smowy owly onee stiaked ot

the aarport at the same time

[december 100}
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WE'VE GONE 1O THE ENDS OF THE EARTH
TO HELP YOU SURVIVE A TRIP TO THE MARKET.

Coodvear Wrangler radials are a
tough, steel-belted family of durable
radials that really get around, On
highway. And oH

And trom the Baja to Bengal,
Wrangler performance has proven

e o be a winner.

g In tact, In ngorous compansons
apainst other makes of tres, Goodvear Wrangler
raduils have been
chosen as onginal
cquipment by top
manufacturers like
Ford, Range Rover,
Jeep and Chevrolet

nd true to s
tamily hentage, you  Wrangler iy o
will find Goodyear ™l racmg legend Witiker Exi
Wrangler HIT to be a tough, stecl-belted, all-
weather radial that will grve you sure handling,

Loy wins the most
S important o of all,

".'I i iy idi K

excellent treadwear and a smooth, quiet
ride on the highway

[iut no matter where you're going,
on highway, oft highway or merehy

7 off o work,

TREAD LIGHTLY!

N OLIBLIC AR FRIVATE LAND w1t GO Tes
assured thar Goodvyear Wrangler radhals
will not only take you there, they will

also bring vou back.

GOODFYEAR

THE BEST TIRES IN THE WORLLD HAVE GOODYEAR WRITTEN ALL OVER THEM.
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what happens when those inspired behind
the wheel get behind a camera.

Judeing from the entries we receved, there are a lol
of inspired Mazda drivers that have beeome skillful Mazds photographers.
'-jll.blfllr_f'i":l‘lljl.l“-l'lr]:-'- i the 15 Lirst LgFil winners and the 35 secomd [rrae w inners. And a bearty thanks
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Landmark Everglades
Pact Targets Farm Runoft

rained {or development, can-

alized apd straignljackeled

bor suit human needs, Flor-
dua's Evertiades have been abused
for decades (M AToNAL LIPOGRARHN
fuly 1991}, But 5 complex agree-
ment involving state and federal
governments will improve habitial
for ereatures ke egrels (abovy
right) by providing 4 natural filtrn
Hon §ystem to clean up pollotion
[rom [arm runaf

South of Lake Okeechobes in the
£50 (KMb-gore Everglndes A gricul-
wral Area, phosphorus is the issu
Ihe Everglades” rich muck sl is
naturally high in phosphoris When
the miarsh s drained 10 grim crops
HEe sugarcang (above b and veget
bles, the soil oXidizes, adding
phosphorus 1o runoff that enters
remaining marshland. Environmeén-
tatists sav the nutmenis Chuse cattakis
ind other plants (o crowd out native
SHW {THSS,

“There have always been 1solated
patches of cattuils. But when the
mtural bolimece s disturtbed, thesy
can dominate thousands of neres
aatvs Tom MacVicar, South Flonds
wWater Muanagememt Enstnct deputy
exccutive director. An ambitious
costiy plan to redisce phosphiorus By

- § - n -
"'|||'|_I|_-._!"' I..“"-.l-r I!.l'. 'll.'.l:l .:I

=

ak W

Vol ronal Geoprabiie,

e
| § __- d- I
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™N

convert 35,000 acres of farmiland
hack o marsh. This buficr
would ntsorb phosphorus before i
refchics state-owned witter conser-
valion nreds just north of Ever-
pludes MNational Park. Farm groups
challenging the agreement deny that

runafi harts the Everplades

FAN] =

Cubans Pump Pedals to
Save at the Pump

tencidn! Ciclox &n [a ¥ ig—
| '|l.'!-._-. ]y r|'|_

1 L Aautien
Rand.” All over Cubu

the signs are going up. From an
energy standpoint, Fidel (
FEYOILILE 18 g

Ciniv a few of Ravana s two mil-

bty resrdentis used icycles last fall

ELNTERE I CLEAES.

Decemweber 7007

when Castro announced & new sus
tenty progriem, partly triggered by
5 0N & decsion tooslash
ot delivéries by nearly & third. Gas
oline was rationed to about 15 gal-
lans a month for each car owner
Enter the nonconsuming. nonpol
luting bicvclke. [ he government hos
bought abour TOO KN from China
hegvy models with no Feur
inather TOOOE from the LS5 K
Workers pay more than half tha
AVETHEE monthly salary, vet sales
have béen phenomenal, Loban tac-
LOFES Are earing up w turn out
ME) L) Kes & vear, Nex! siimmet
 mithon cclos may be wheeling
aromind Hoviana —eompared with an
estimated 13), 00 private cars m the

eitre COUnLry

the Soviet Lh

- ||:|'|.I




Your one-year-old's
not be all they're going
she has a handle on this

she's really really,

cabinet



m She's also fairly adept at un-
screwing tops and opening lids

@f
1 B In other woreds. there's no end

iy chuldren’s curiosity or thear
resourcetulness, And. in tum,
the dangers they can create

ﬂM M, for themselves,
This 1s a"-I'-::'.".‘IH". true when it comes
10 household chemicals. Which is win

we'd like vou to take a few simple precau-

label is, after all, your quickest and dearess
source of information about the nature ol
the product and the safest ways 10 use i

.. Ancl while we're on the subject, why
not take the time to read 4l the chenmical
labels in your home.,

3. I vou have guestions concerning any
af these chemicals, our Chemical Reterral
Center at 1-800-262-5200 will put vou in touch

with people who can best answer them

language skills may

to be, and

she's not

sure

walking thing yet, but
good at opening

doors.

tions 1o keep vour child away rom them
. Store all potentially harmful sub
stances -leaches, detergents SPEE TEMIOVETS,
pesticides - out of the reach of your chil
dren. In fact, simply taking hazardous

materials out of sight could eliminate up

10 75% of all poisoning in small childre:
j |

reach with satety latches You can find them

m most hardware stores for about a doblar
5 Don't take potentially harmiul sub-

stances out OfF their onginal contamers. That

r 'i'jﬂ!_._[;';['. W *|- TJII it I.J||'Iil'.-t.'f.'-. W ‘.‘:;.Ii!'l theesir

6, 50 you'll always be prepared, look
in your local telephone directory and note
the number of the nearest Poison Control
LCTHET

All this may seem deceptively simple.
And it is. S0 why not take a lew moments
and make vour home saler?

We'd also like you to know what the
chemical industsy is domg © produce, trns
port and handle chemicals more safely
Just call 1-800-624-4321 and we'll send vou
our Responsible Care™ brochure

The Chemical

Manufacturers Association.
We want you to know,
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The Ultimat

America’s favorite minivans now come
you and your family from the day

|

Value when vou buy,

With solid valug, Chrysler has sold over two and
a halt million mimivans, We've had the most repeat
nurchases. t00." And today, there are simply no
hetter seven-pussenger minivan values on the markes
than the new Dodge Caravan and Plymouth Vovager
equipped with our Famuly Value Package.™ You get
AN JUIDmALC IFANSMIAS100, alr condioning and
more. fora lon less than i vou ordered those iems
separately. Five-passenger models with stmilar
package savings are priced under 514,200, And
there are more option packages to choose from that
let you save up to LI

2

Safety when vou drive.

Chrysler offers a com-
bination of availible safety
[eatures no other munivan
can match, including the
trst muanivan driver s
arrbage.” Anh-lock brakes. All-wheel drive, Rear seal
shoulder harmesses. And a child-protection shding
door lock, Plus, this vear, we re introducing some
thing umigue: the first available built-in child seats

Designed for little ones weighing 200 1o 40

pounds, these two seals are gasily accessible and
have five-point hamesses that ane simple 10 adjust,
One seat can even serve as a booster s¢at for an older
child. And when they aren tin use. they conveniently
disappear into a bench seat that comfortably accom-

miodates two adults.

Sceurity when vou need it.

To keep you in touch
with vour family and the
world, we il give vou a
ractory-engineerad cellular
phone at no extra charge

And while vou may never need roadside service,
wie || makz sure 1t s avinlable 10 vou with a special 4
vear/ 40,000 mile plan, ™ It provides 24-howr toll-
free assistance and more 4t no ¢xtra charge. Even if

vou e locked out or you've just run oul of gas.

Coverage while vou own.

. Now Chrysler gives you the

Sy
T i» Owner's Choice Protection Plan, a
PN A O by . - aal . n .
warranty chowe no other manutacturer

"/ 3E

e O11TEFS. LNOOSE BelWean our exciusiyve



uncing

e Guarantee.

mth a S-part plan that will help protect
yOu hm to the day vou sell.

7 year/ jUOU0 mle |'u W |1 warranty or 3 year
36,000 mile bumpesr-to-bumper coverage.™™ Either

way, you Ll ngver pay a deductibie

|xuii~.umu Rmum.uﬂcilm

| |I I LA I .'ll IIl'-- i

Advantage: I, 2 “

(RS  Dodge

hrﬁlu* fr—

Value when you trade.

i gt o | ) caendls e S Gt 1] A5 EE -7
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stoduct in 24 10 48 months, and we guarantee thal
vour '92 Caravan or Vovager will retain its .hI Ligt it
well as or better than the best-selling competitive o L i | Catlorma - Cro
mimvan from America, Europe, or Japan. I not, isTFanch. ATt and wed
we'll ap | Iy 'I [ rcentage difference to youor dow) ' i The

pavment ( 2L IO YOuU i Cash

Fhvmouth Vovogder LY

|I :ll.ll_.!l.'_:L { .|.'|'.|| TN ] r"'-.



On Assignment

" n sure if Ihn Bartuia were

around todey, be'd be working

o7 MATIONAL CIEOGRATHIC
sys senior writer Tos ANERC RO M-
BE. And wio boiter to treck the
mcdieval traveler's tireless explidts
than two of our most triaveled staff
members— Tom (nght ). turbaned
and nuzzling & camel in the Sahara
and photographer Jim STasNFELD
clowning at o remiote Toad sign neas
Timbakre i Mali

The two have nearly S vears o

combined OEOGRAFHIC XPericnce
[ Tom with 35, Fim with 24
wus ther first assignment together
Thedr paths orginally crossad, how
ever, in the 1950 i Wisconsin,
where Abercrombic worked with
Jim's father and uncle on the phot
staff of the Milwauker Journal. |
grew up with Tom's name wround
the house,”™ says Jun, who followed
im0 the Joeuwmal, then to the
MNATIOSAL U EOGRAPHI
|3

et this

“Tom hins
seen the one person oft our staff
v always wianied o work with.”
orn his specializad in the Middle
Enst. learmmmy Arabic and convert-
mg to Islam. In an odd footnote
wo that foll coreser, he once hap-
pened across a half dozen of his
photographs reproduced in 4 new
miediiom — the cuarrency of Yemen
im s dnve to take piotures Of
piaces thiat people don’t koow musch
abortt @nd his talent for broathing
[fe tnto bygone civilizations were
powerful spurs i the Tbn Battuts
COVETREE Little-Enown bevond the
[slamuc world. the [dth-century
Moroccan's tale was worth telling,
lim says; as “a way of educating
people so they realize there was

sOmieone other than Marco Poalo

Ili

“Shooting Pittsbureh was ke com-
g full &rele,  siavs MATHAN BENN
seiting his camern aside after 18
VERrs a8 a contract photographer for
the Groaikarsr, “When | was
growing up, W. Eugene Smuth, who
did a prvotal photo cssay on the cify
In the 1930s, was my hero. It's only
rrght that this s my last assignment,
il lepast T the forescoable future. ™

L]
L0 a heat-resistant sull ([ar right )

iy !'||II

IMUST Pail o

i many guises a photographer
Mathun documents a
day in i steel plant: “My work has
Deen A passport fo enter the hives
and cultures ol others

Mathan has co-founded n company
1o combine electrome medha with
archiving. distnbuting, and licensing
still images. “Curiosity has begn my
main motvaton,” he says, “and ths
mew vetture s an extension of
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support any successful enterprise Uhrough services like CentraNet, AL GTE

te ¢gu

AL G DE. we 2ive vou thnl povwed ErOWIME DUsmesses are provided sources necessary 10 fourish in

lclecommuniciations technol 4, dily enyvironmen
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THE POWER OF A RESOURCE
ESSENTIAL TO ALL.

N | HE POWER IS ON
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