DOUBLE MAP SUPPLEMENT: THE ROMAN EMPIRE
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From the Editor

FHE POSTUARD commanded attention.

it
“Today | walked from Europe to = .
hsia, T ot saud., " Talk about o hard- “\
'-*-Hrl-'-"f_—'. writer!™ The sender, Tom ok —
Rewd, was reporting i from Istanbud, g P
describimg hus 15-muinute hike across __;-_-E'-"-,;-'”'-'___ 1
the Bosporus Bridge linking West and East. ) ﬂ_t,,'ilnl1

Rewd, whose two-part story on the Roman
Empire leads this issue and contimues next
month, was exageerating about the hard work,
but the point was serious,

Perhaps more than any other magazine in
thee world, ours serves for o thoroughness and a
diedicanion o derail thart somenmes borders on the
absessive, Our beld men and women have braved mobs,
ootauted pemtal cars on several conmments, chimbed mountains and tallen
from them, survived robbenes and beatngs, cluded hippo attacks, and s 1
caten all manner of exonc tare on asswegnment, from sc PHOTIS [0 scA siLjrs
ey sheep eves—all m o the spint of adventure and bending ro local costom.

Bur most of what goes mnro g NATONAL GEOGRAPHI. story rehies on paans-

taking research, extraordinary patience, and a willingness to wait long hoars

tor the right quote or the nght hight that hilts a story above the routine, Time

[Cy LRCN §T r'l_|'1|][ 15 CIE 1I0ss LTS '|._r'|||'|F|:|l:||.'i|‘,:l Wik o 0n |'-|||L'|'I
For the Roman Empire coverage, veteran photographer [im Stanfield and
MNATIONAL GEDGRAPHIC editors spent w ceks with William L. MacDonald,

v leadimng historian, nlannine an wnnerary thar would cover 13 countries

representing a thousand vears of Roman history, The résult took Stanheld

some 30,000 mitles over most of a vear, from Hadrian’s Wall in the far north

of England to the deserts of Svra,

“You plan it down to the last detml and yust hope some of it falls into
place,” says Stanhbeld, a legendary perfectiomist whose held notes (above)
reHect hus attention to detaal,

yuch care, we hope, shows through in our stones each month as we try
oy achieve the level of excellence our members have come o expect from
MaATTONAL GEOGRATHN
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EMPIRE

g BY T. R. REID
PHOTOGRAPHS BY JAMES L. STANFIELD

Spring rain whis-
pers in the ruins of
Dougga, in north-
em Tunisia, where
1,800 years ago the
air rang with the
cries of Roman cili-
zens. On such dis-
tant market centers
Kome stamped

its indelible image,
erecting temples,
forums, and amphi-
theaters—the
imprint of the West’s
first true superpower,




HAIL CAESAR

Muost famious of Romuans, Tulitis Caesar, shotwn on a siloer denarius,

spurred Rome's transition from a disintegrating republic o a domi-

nant empire. After his assassination in 44 8.C., his name became

ol Hile B arirrreser s v fow
dan officul title for supreme ruier.




" OR A COUPLE OF DECADES NOW the leaders of Europe have
been struggling to implement a revolutionary and furi-
ously controversial concept: a single European currency.
Governments have fallen, fists have tlown, and bitrer

curses have been exchanged in a variety of Romance and Germanic

languages over this visionary idea. So explosive are the politics of

the proposed Euro that some say the notion of a single coinage for

so many different peoples is an impossible dream.

Or is it? For there was 2 time —measured not in decades but in centuries —
when a single currency, a single code of laws, a single army, and a single
emperor held sway over a vast swath of the Western world, including the
heart of Europe, a larpe chunk of western Asia, and the northern tier of
Adrica, from the Atlantic to the Dead Sea, This was the Roman Empire,
which pacfied and unified the entire Mediterranean rimn —a signal achieve-
ment in the sheer art of goverming. Long betore anvbody thought of auto-
mabiles, airplanes, or e-mail, the emperors efficently mameained their
famous Pax Romara over a 3,000-mile-wide territory that today includes
parts of more than 40 different natnons, They did it with a genius for organi-
zation and a tolerance for cultural diversity that was interrupted now and
then by bursts of urter ruthlessness.

Fora Roman tribune, trader, or tax collector traveling the 53,000 miles of
paved road that spanned the empire in the third centiry A.D., a little prob-
lem like common comage for 15 Western Furopean countries would have
seemed trivial, Forsome 50 millon people back then, from the palmy searof
the Pyramids to the frosty moors of southern Scotland, the Roman denarius
was accepred as coin of the realm. Sell s, in a sense, When 1 visited the
Musée National du Bardo in Tunis to see its Roman coins, | paid the admis-
sion fee for this exhibit of the desaries in Tunisian denars.

This month and next Nammorar Geocgrarme will examine this mighry
empire in a two-part serics, |his first article strugeles with Rome's rise and
fall. How did a munor farming settdement scattered on the hills above the
Tiber River create the richest and strongest empire in Western history? How
did the Romans keep a vast and vaned collection of peaples unified for so
many centuries? And once this mincately designed, supremely ranonal
imperial structure was in place, why did it fall asunder? Next month’s
installment will review the legacy the Romans bequeathed to the modern
world in law, language, hiterature, architecture, government, military
atfairs, et cetera (one of the coontiess Latin phrases snll in daily use).
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™l Too massive and foo practical to have been toppled by the
WAT |_. [-.‘."-."I. HH b Goths and Vandals who overran the western empire in the fifth
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streets of Sevovia, Spain. Bogsted a Roman official, “Will any-
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PLEASURE
SEEKERS

Wine and women intoxicate a pair of revelers on a recently

discovered fresco in a banguet voom in Pompeti, Haly, Such

displays of excess permeated the ltves of the upper class, despite

the occasional efforts of emperors fo lead moral crusades,
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PART ONE

ITHE MAKING OF

A godly misage suits
the lofty reputation of
Augustus, Rome's first
emperor. After aveng-
ing Caesar’s death and
defeating rival Mark
Antony, Augustus
agsumed monareh-like
power. His reign (27
B.C.-A.D. 14) inaugu-
rited Pax Romana—
some 250 years of rela-
tHve peace and order.

Ld
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HE STORY OF ROME is a tale
studdded with names  andd
phrases we've all heard: Vess,
vidi, vici; Antony and Cleopa-
tra; Spartacus; habeas corpus;
Nero, Caligala, Marcus Aure-

liug; “It came to pass in those days that there
went out a decree . |, ."; the Vandals, the Visi-
goths, Attila the Hun. Ttis a tale with particu-
lar polgnancy at the end of the 20th century for
citizens of the United States, which happéns to
be the richest and strongest nation at this
moment in history. As the late classical scholar
Frank Bourne used to say, " In the age of Pax
Americang, there's no more impartant lesson
we can teach young Americans than the rise
and the decline of Pox Romana. ™ When
Bourne taught Roman history at Princeton, he
began and ended his course with the words
De mobes fobula morratur—Their story is
our story.

To tell the Roman story, however, we first
have to deal with a serious definitional prob-
lem —that is, determining what i= meant by
the term " Roman." The full sweep of Roman
history, from the legendary date of the city's
[ounding in the eighth century B.C. to the
tlefent of the last Roman emperor at Constan-
tinaple in 1453, covers more than 2,200 yvears,
Generally, though, the period aftera. p. 500 0r
so—when imperial power had gravitated from
Italy to the new capital at Constantinople, the
former city of Byeantium—is known as the
Byzantine Empire. For most historians the ern
known as Roman runs roughly from five or six
centuries before the hirth of Christ to five or six
centuries after. (The so-called Holy Roman
Empire, an alliance of Germanic and [talian
states founded by Charlemagne in a.D. 80O, is
a completely different entity. )

As with so much else m modern [ife, it is
thanks to the Romans that we can measure

T.R. REm, n correspondent for the Weihingion
Fogl, was once o teacher of classical |lansuages
JaMmEs I STANFIELD's 58 photographic assign-
ments have taken kim from Windsor Castle and the
Viticsn (o Bulgaria, Burma, and Bhutin

National Creagraphic, Julv 1967



AN EMPIRE

these spans of time with acourncy, In the first
century B.C. two Cagsars— Julius (hence July)
and Augustus (August)—formulated our 12-
month, 365-day calendar, with a leap day
every four vears. It was a typically precise
piece of Romin engineering, so mbonally cali-
brated that each one-vear cycle was barely 11
minutes out of svnc with earth’s actual transit
around the sun.

Even after the invention of this Julian vear
the Romans counted yvears as AUC, orab urhe
vondita—that is, “since the founding of the
city." According to tradition the city of Rome
was founded in 753 B.¢. This is the stuff of
legend, but as a matter of history it"s as good
ndate as any to mark the time when the shep-
herds and farmers on the low, sunny hills
surrounding a marshy riverbank forged n
community known ever since as Romase The
Roman storytellers said the name of their town
came from Romulusand Remus, orphan twins
suckled by a she-wolf on the banks of the
Tiber. Modern scholars, with considerably
less flair for the dramatic, say the name proba-
bly comes from Etruscan or Greek— perhaps
from rltome, a Greek word meaning * strong ™

The linguists and other modern scholars
have added massively to our understanding of
the ancient world. The greatest contribution
comes from the corps of scholars who have
dedicated their lives to digeing (literally) for
information —the archaeologists. For these
mud-sireaked historians, Roman sites—char-
acterized by orderly layvouts, strong founda-
tions, and countless inscriptions in handsome,
angular Roman letiers—have been priceless
vaults of insight,

Perhaps the greatest jewel of ancient
archacology is the old port of Pompeii, smug-
gled in a sun-washed valley between the bril-
lant blue Bay of Naples and the gentle green
slopes of Mount Vesuvius, In the first century
A.n. Pompeii wias a pretty and prosperous
resorl town. There were some 12,000 vear-
round inhabitants and hundreds more who
came down from Rome each summer to their
villas by the sea.

Roman Empive

Omn ahot summer day, around noon —it was
August 24, A.n. 79—the people of Pompei:
saw A huge cloud forming over the mountain
north of the city. This was the last noontime
Pompen would ever know, because that cloud
of volcanic debris was the beginning of a mas-
sive eruption that blew the top off Vesuvius,
burving thecity beneath 12 feet of rock and ash
ared unleashing a blast of toxic gase<, Thau-
sands were killed —in their homes, in the
streets, inbusinesses and brothels. Thousands
mare fled madly toward the sea

Those who were running for their lives must
have been surprised to see acurious figure who
was racing not from but toward the voleano.
This was the great Roman naturalist Pliny
the Elder. Seeing the initial eruption from a
safe distance at his home near Naples, the
renowned scientific observer just couldn't
stay away. He grabbed his notebook and
stylus and hightailed it for Pompeti to gather
firsthand information on this prodigious phe-
nomenan. Pliny's curiosity cost him his life—
but made him a patron saint to notebook-
clutching reporters like me.

For 17 centuries after its final day, the
silenced city of Pompeil lay there undisturbed,
encased 1n its tomb of hardened ash, Then a
few farmers at the foot of Vesuvius started dig-
ging down around the persistent stomy out-
croppings in their fields — and found not rocks
but the roofs of a whole Roman commiumnity.
It was the dawn of modern archacology

They're still digging in Pompeli to this
day-—in some places with steam shovels and
backhoes, in others with delicate archacologi-
cal seoops smaller than athimble. On a balmy
dayv last winter | rode the shuttle railroad
known as the Circumvesoviang down from
Naples to see what they were finding.

*Garbage! Trash and garbage! That's what
we hope to find!™ shouted Andrew Wallace-
Hadrill, an exuberant historian who heads the
Hritish School at Rome. *1 tell vou, there's
nothing like other people's rubbish for getting
at history.” Professor Wallace-Hadnll and 1
were standing in the well-preserved courtyard

L3



of an ancient tavern on ane of Pompiii’s
mujor business streets. He knew iU was a tav-
ern because he had found a storeroom filled
with tal
Lhe ancients used for shipping wine from one
corner of the empire to another

From studyving the state of these amphorae
and some crvplic murkings on them, Wallace
Hadrill had determined that the tavern hod
Just recelved & shipment of wine from Crete
'.|1|[HJF1 hilﬁﬂ'éh‘v'lil]|”;114FI£ |FH§}|11[EL1EF'

amphorae, the red-clay contihiners

e mEWEst voung wine of the 79 season,” he
told me in wistiul tones, “Too bad they never
got to try "

With the toe of his battle-scarred hiking
boot Wallace-Hadrll pointed out a small hole
in the [loor where he had made * what tornisd
out to be a very interesting find.™ This was a
treasury of garbage—to be precise, a pile of
Tudging from
that discovery, the shape of the courtvard,, and
mosales found in houses down the street. the
professor guessed that he had uncovered one
of Pompedl' s popular cock-NMeghting arenas

“Tt adds to our picture of what there was in
a Romantown,” he explaimed. “"There are
terent archaeclogists at work all over Pampeii
We cach put together our own analysis of what
we e seeing. And when all the pieces are fit
together, we know i little more about how the
Romans, who were highly skilled at govern-
ing, went aboul organizing & typical cty.”

|, 21 F-year-old chicken bones

ERE AND THERE around the Roman
world archatologists are using
old-fashioned ingenuity and the

newest high-tech gadeetry to learn
aboul Romie—so that we, in turn, can learn
from Kome's exaomiple. The depth and detail of

Lhelr knowledge 15 mind-bogeling; Archaeolo

gists are particularly great at dentifving

sherds of broken potterv—right down to the
kiln and sometimes the individual potter. Bro
lien pots, alter all arewhat | hey always find in
their digs, rnd knowing when and where the
pottery was made can help date evervihing
glse at & mven level 1in the excavation., Bui
modern archasology goes far bevond pots.
Une scholar published a 500-page volume
an trees and imber in the anclent Mediterra
nean world. some experts nre unconnv it iden
tifyving ancient seeds and pollen, which tell us
what people were catthg and help the curators
of Pompeti replant anclent gardens exactly
as they were in 79 v the

(Mhers can 1dentd
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ITHE VITAL
FORUM

Chrphaned pillars
and broken walls
varely mint at the
events that once
srelled urithin the
confines of the
Roman Forum, the
political and spiri-
tual heart of the
empire. Emperors
rode chariods past
78l i-r-a'h:;r_,l'n.' mobs,
orators Mazed forth
o 1ssues of the day,
r!:lr:flgr."l':'!-'-!'_-'- L'J"|'| red
sacrifices to the gods,
The mrortrients
cventually fell, and
nod until the 1800
tid archaeologists
begin digging up

e past,

minerals in paint and the vegetable dves in
ol cloth—and these Inpredients, in
turn, reveil a great deal about trade patterns

A team from Japan, appropriately enough,
came to Pompeil to carry out an extensive
study of traffic low. By examining the rutsleft
by chariot wheels in the stone streets, these
researchers of the rash hour have concluded
that the Romans had one-wavy street=s and
no-left-turn intersections,

[hie em 1s, all these thoroughly
moclern approaches to uncovering ancient
have made the basic
archaeology goslower; the digeers now have to
uncover and preserve nll sorts of objects that
earlier generations of scholnrs would never
have bothered with

In alarge house on a main street of Pompeii
the Italian Antonic Varone

ﬂl.r.!iﬁﬂ

|:|:'|:l |_|

iRl Ormbion work of

archasologist

altional Geepraphie, Juiy 1007
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v threw over the Etruscan kings—a revoluy
ton that would influence me & aU0 veal
later, the thinking of Thomas Jefferson and
LA CITEN :'.11..--||=I.:"

In the vear 244 ALC (that 1=, 300 p.€.) Lhi
patrician families of Kome sel up 4 guasi-
repiesentative Iorm ol sovernment, wWith
pair of ruling consuls elected for o one
(erm. Lhis marked the Dbeginmng of the
Roman Ri PUDN, & IoTm O government [l
would continue until Julius Caesar crossed the
Rubicon 460 vears late

Those five centutries were marked b
increasing prospecity snd incrensing demio
racy. 1 here wen ssentindly three clisses ol
people in republican Kome: the slaves, whe
hnd almost no rights: the ordinary folk, o __-I:'

Delnns, a calegor Lorbinuéd on pIge £
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ETERNAL CITY

From ifs riude onigins as an
eightn-century B.C. village
af thiateh huts near tie
I'iber River, Rome ripened
inte one of the rchest
most powerful metropo-
lises the world has ever
witnessed. [is mornumental
gramndenr—ard ifs mar
hled convestion — is seen
e it eneticrilons moded
(left) showing Rome dier-
e the reten of Constan
ne (A.D. 306-337), whin
the city reached ifs ereatest
size, with perhaps a mil-
lon restdents.

To giorify themselves,
emperors bl temples
anid forums, palaces and
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trivmiphual arches, To keey
tiee public happy, they
erected theaters, baths,
and huge areras like the
Colossenim

-1|_.*|'.'-' Constantine i
a new capital ot Byzan-
Heomt i 324 and renamed
it Constantinople, Rome
fell inlp decling, A I."-'I--.ﬂ'
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the same vantage poink
as the model reveals how
it Iastory of sack .‘;'n,':.
eqrthquakes, and neglect

hias erased many of Hh

ereat struchores. Now pol-

lutton armd vibrations
from Iraffic threaten the
redoubtable Colossetom




PARTHIAM

“THE REACH OF ROME })

ﬁi’mfﬁguﬂrﬂ the ever fragile frontiers and lo keep il tax rem-- —ai=

.l!lIL_l-rEpﬂu.nﬂg_m, Rome pursued @ policy of steady territorial L1 Ares ruded by Flome ot Casenr's duath, 45 ac

. ! Ve i i o 0 E - p Eﬁ_hm-muﬂﬂ:ﬂmwlrm
exphiiggiont. Al the death of Trajan i A.D. 117, the empire 3. Thinjer St or campaign

ﬁﬂiﬁ;ﬂ'ﬂﬂlm to fts yreatest sige (map), encompassing 40 pro- T (Roman road

7 s-glay IF n il
§wces (parts of more than 40 modern countrice) and almos e s R




WELCOMING PORT

BIFELT! A AR I Eam T 1 L e

Sailing a marble sea, a cargo ship approaches the flame-topped lighthouse
at Ostia, at the mouth of the Tiber, in a scene carved on a tomb. The most
eagerly awaited ships came bearing grain from Egypt and Tunista. A late
or missing shipment at Hmes triggered famine and riots in the capital.

that included many freedmen; or ex-slaves;
and the patricians, descendants of those first
ruling families, who served by right of birth in
ong of the ancient world's greal governing
bodies, the KRoman senate.,

When they marched to war, the Roman
legions carried tall guidons bearing the famous
initinls SPOR: senabus populusgue Romonus,
the senate and the people of Rome. But to a
great extent the history of the republic was
& history of the strugele between the senators
(the patricians) and the plebeians, with the
plebs gradually gaining more and more politi-
cal power.

Much of this “struggle of the orders™ was
plaved out amid the open plazas, trivmphant
arches, and great columned temples of the
Roman Forum, the crowided civic center that
served as the heart of the city for some thou-
sand vears. Here Cicero gave those famous
orations that schoolchildren have struggled
ovier for centuries! here Mark Antony came
“to bury Caesar, not to praise him ™ m 44 B.C
The curia, the high-roofed rectangular senate
chamber, still stands in the Forum today—
just aeross the way from the comatium, whers
the plebetans gathered to express their will
through the plebiscitum, the decision of
Lhe plebs.

By the second century 8., the right to vote
was 50 firmly established among the plebeians
that Rome developed a wigorous political
sysiem —one that would not be unfamiliar to
citirens of A modern democracy, There were

Roman Empire

parties and factions, fat-cat contributors,
banners and billboards, negative advertising,
ani a pundit class to castigate the pols.

HEN | WAS A STUDENT of

Roman history, my favorite

politician - was one Marcus

Licimius Crassus, a man so rich
and so enamored of ostentatious display that
his name évokes an English adjective. The
crass Mr. Crassus had business interests rang-
ing from silver mines to the slave trade, but
perhaps the most lucrative operation was his
private fire department. When a house caught
fire, his horse-drawn water tank would clatter
through the stone streets, Then Crassus would
start negotiating a price for his services
while the hapless customer watched the flames
spread. A common result was that Crassos
acquired the property, with the former owner
obliged to pay him rent for life.

Crassus was perhaps the biggest property
owner in Rome, but he yearned for something
more: political power. To curry public favor,
he threw his money around. When he put
down the slave revolt led by Spartacus in 71
B.C. (crosses bearing crucified slaves lined the
Appian Way for more than a hundred miles),
Crassus celebrated by setiing up 10,000 ban-
quet tables in the Forum, feeding all of Rome
for days

He also invested in carefully selected politi-
cians. One of his fiscal beneficiaries was a
voung up-and-comer named Julius Caesar. As

21
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A crown of curls
the marble
trait of a fashion-

according to the pam-
pered, aristocratic style
of the times, likely
spent her days gam-
bling and gossiping
with confidants,
attending the theater,
and, yes, shopping,

MUNEL CARTOLMI



THE GOOD LIFE
IN POMPEII

Entombed in ash after
the eruption of Vesuvius
i AD, 79, the houses

of Pompeti in southern
Italy reveal a standard
of Hving that listorian
Michael Grant says
“wis never achieved
agatn uniil the 19th cen-
tury. ™ Teventins Nep and
his wife advertised their
refinement, appearing
in a portrait (right) with
materials for writing.

I another Pompeii
home (facing page) even
@ “bewiare of dog" sign
wias g work of art.

Caesar's star rose in the Roman firmament,
Crassus trailed along. In 60 B.C. he reached
the pinnacle of his career, as one of three tri-
umvirs who controlled the apparatus of the
staie. After that, the only thing left to acquire
was military glory, so Crassus hired his pwn
army. Unesar obligingly sent him off to Syria
to fight the treacherous Parthians

Long after my student davs, when T was a
political reporter, 1 met Marcus Livinfus Cras-
sus several omes in Washington—in the form
of successful business people who had started
contribibing serious sums to one of the politi-
cal parties and ended up with a top govern-
ment post. 1 read about this guy in Roman
history," 1 used to tell myself, Dv nobis fabula
narratur. Still, the comparison can't be taken
too far. For the American fat cat the worst that
usually happens is defeat in the next election.
Foor Crassus met a more drastic end. He was
defeated at the battle of Carchae in 53 B.C
When the Parthians realized they had killed
the richest Roman of all, an ancient story runs,
they poured molten gold down Crassus’ throat
on the theory that his lifelong thirst for gold
should be quenched in death.

It's doubtiul that Caesar shed any tears
ahout the death of his patron. Crassus’ disas-
ter not anly eliminated a potential rival but
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also emphasized, by contrast, Caesar's own
record of unhlemizshed military success. In an
eta when the very notion of virtue Gin Latin,
vertus) incorporated prowess on the battle-
field, Caesar's enormous political popularity
was based on his skills as a field commander

Bv the middle of the first centurv B, ¢. Rome
wis a cesspool of political intrigue and civie
turmoil. The only good news, it seemed, came
from distant battliefields, and people waited
cagoriv for each new report from afar. Caesar,
who could write as skillfully -as he [ought,
turned the composition of military dispatches
intoan art form. The triumph of this genre was
iz immortal message back to Rome after
trouncing the Parthians at Zels in 47 #.C.:
“Vemi, wmids, vici—1 came, I =aw, 1 con-
quered.” It was the second greatest dispatch
from the front in all military historv, (For the
greatest, please read next month's article. )

When Caesar led his army across the Rubi-
con River ind4 8. C., defving the orders of the
senate, it seemed clear that he would selse
absolute power. The conspirators who slew
him on the ides of March, 44 B.C., probahly
believed they were acting to save Roman
democracy

In fact, they merely launched another long
civil war. In the end Julius Caesar's onetime

National Geagraphic, July 1997
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sidekick Mark Antony, allied with Caesar’s
onetime paramour Cleopatra, was defeated at
the battle of Actium in 31 8.c. The victor,
Cretavian, retumed to Rome, assumed the
august name “Augustus,” and eventunlly es-
tablished one-man rule — with the once proud
senate serving as his rubber stamp, The impe-
rind court Caesar Augustus created would con-
tinue for another four centuries at Rome and
ten more after the move to Constantinople.

Meany ancient nations—and many modern
ones—experienced the same sort. of turbulent
transition from democracy to dictatorship, or
vice versa, But Rome's vast foreign empire
remained intact—indeed thrived —through-
out all the upheaval at home. This is where
Rome broke the mold of Western history

Far to the east the Chinese created a huge
land empire in the centuries before Christ. But
the Western world, since the dawn of recorded
history, had been n world of city-states—of
smaller, independent political entities., They
regularly sacked and pillaged one ancther hut
did not seek a wider hegemony. There were
allianeces but no empires until Alexander the
Crreat bestrode western Asia in the fourth cen-
tory B.C. Alexander's empire was a distin-
guished personal achievement, but it could not
survive its founder. The Romans, in contrast,
proved to be master empire builders.

ISTORIANS have been debating
since ancient times just how Rome
came Lo rule the Western warld. In
the second century B.C. the Greek

authaor Polybius devoted 40 volumes to the
question and concluded that Rome was driven
bv a concept of manifest destiny, a compulsion
to dominate. The Romans themselves, such as
the statesman-philosopher Cicero, generally
maintained that theirs was an aceidental
empire, acquired in the process of defending
against invaders,

The Roman Empire began, at least, in this
haphazard way. Centuries of skirmishes
against rival states gradually expanded
Roman territory, and by the third century B.C,
most of Italy was under Roman dominion—a
development that probably surprised the
Romans as much az the more established
city-states of the Mediterranean waorld.

Il yvou're standing in the middle of the
fourth century wondering who's going to con-
quer the world, you're definitely not going to
bet on Rome, " Professor Wallace-Hadrill, the
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BEritish historian, told me. “The great powers
were the famous city-states— Alexandria,
Athens, Syracuse, Carthage, They had the
areat navies, which Rome didn't have. But the
Bomans had their army, and they had this
doggedness about them, They kept fighting
these border wars, and they kept winning.
And when they had conguered the world, they
turned out to be cleverer than anvbody else at
organizing and maintaining an empire.”

Driven by political pressure and economic
need —lor grain, for slaves, formetals, for fab-
ric, etc. — Roman expansion shifted into high
genr after 260 B, C. One by one the great states
of the Mediterranean fell before the steady
onslaught of the Roman legions, with their
catapults and flame throwers and highly
thsciplined foot soldiers marching relentlessly
forward mn centuries (blocks of shielded men).

In just 200 years Rome extended its sway
from Syria to Spain, from southern France to
the Sahara. Long before Augustus became the
first Roman emperor, the empire was largely
in place. A few provinces would be added later
at the margins— Britannin, Dacia (western
Romania), Armenia. But the real task facing
Augustus and his successors was not gaining
the empire but governing it.

And government, as it happened, turmed
ot to be the supreme Roman talent. Although
Romans produced deathless poetry and prose,
sublime paintings, and mosaics so perfect they
take your breath away, Rome always felt acol-
lective inferiority complex toward Greece in
the realms of art, literature, and science. But
government—that was different. This wasan
art form Romans could master.

A famous passage from Virgil's Aeneid
malkes the point:

The Greeks shape bronze statues so veal
they seem Lo breatke,

And carve cold marble uniil 1t almost
commes Lo life.

Fhe Greeks compose gread oralions,
ard memsure

T'he heavens 5o well they can predict
the rizimg of the stars.

But you, Romans, vemember vour
great arts:

{0 govern the peaples with authority,

To establish peace under the rule of law,

T'o conguer the maghly, and show them
mevey once they ave conguered.

— Aenriet ¥, B47-853

Nationai Geographic, July 1907
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Body casts of adulis and children He in a I:"f‘Ff-‘,E':'."JI K rden, the site where they were struck

doten by an asphyxiating clowd of gas and ash. Plaster that was poured info cavities left
by the decayed bodies created the grim images. Outside a house undergoing excavation,
irchaeologist Antonio Varone studies the “layer of death,”” a dark wave of material stud-

ded with blown-off roof tles. The remains of 2,000 peaple have been found in Pomp
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il 0 ESTABLISH PEACE under the rule
of law.” Virgll could set forth thai
ideal in a single line of tnmbic hex-
ameter; to turn 1t Mto a practical

reality was 4 more challenging work of ar
than compasing an epic poem. The single

code of law was & crucinl force in unifving
the far-flung Roman warld. But it was nol @
rigid instrument —and this point was key to
the Roman success. Within the broad sweep
of uniformity, Roman administration at the

cal level was fexible, tolerant, and open

[he Romans could be downright brutal
Rl '-.".'.l|.||i ragdl Ol T B CTIOAS N I-_r||," i||_||:h ||I..:_|.
eve. But they preferred cooperation to cruci
ion, because it worked better, When Rome

ONOUETredl & New T TRER Lhe Geleabed gener

 and his army were carted away in chain
aimosEl evervone else came out ahe ||! T he
lncal elite were given positions in the Roman LEISURE
hiernrchy. Local businesees gained the benehit PALAC]

of Roman roads, water systems, the laws of

commerce, and the courts. Roman soldiers  The wltimate gym,

guarded the town against pirates and maraud-  Rapm, ‘s glant-siz;

e, And within a fairly short period, manv ol i

. : . Baths of Caracalli
the provincial residents would be made ofv A gF .

) ; SiFaT oL ad o . i
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mensurate rights and duties and bathing poois,

Fhe English historian Ronald Syme ob praying fields,
served that the British might have found it vas shaps, and gardens,
ier to keep their empire intact i the \ had (drivinal v shpathied
learned to co-opt the locals the way the Ro £
MHAns '-I'- EIII:'”.”rd'.' ;E: :'I.'ul I II' '|'||'|I |"!.i|||:..:|

practice m | 776, ayme sugeesied, he would

in marhle and
masares. the wilis
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the House of Lords, Ben Franklin a fellow of  tors (right). The

the Roval Acas ey, and Patrick Henry the  hgihs orened
colontal governor of Virgmia—and perhaps 21E. et anotiies

avoided a revaliatio I ol
. . : CNIMTRE OF ROME 5
Alexander the Grisat's tmiare e, 1n part e ) ;

SRR, TS -
because he treated his provincial subjects s WECESS HI ttliding

lefented enemies. The Romans treated their  colossal shruchures of
ubiects as Romans —not outsiders bt eop corirety and bick
tributors. From Britannia, Arabia, Germn-  The bathe can

PilEe, ol I'|'."-.':'-'|I5. 15 cAame authors and Iawvers

fardiy renahiiitate
leachers and physicians EROOSers Ang s
E - . III-II o Ill _l .I 'I
diers to build a better empire. The Roman ¢ CPHEIEON 0]
state was 2 multicultural melting pot Laracalia (ahdoe)
he idea s a familiar one to American: o left belvind a
and how fitting that we express itin the lan-  fradl of massacre
.I.I..l!:'.l .'l Il.lll |.":.'|:|!:II - A |I.I.- Jrl.'-.lﬂ.l.:-lllul II--Il |II.III IIlrl-'- -|-|.||iI ||-.|.Ilr|'|]'.r-
position in the empire wis open o & suitabl
muile candidate, no matter what his orign, A

N B B e e | & P e i
WOTED AITICAN SENCTAL DEME DTS ey -

ris became emperar of Kome —and served 18
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thiat Roman oty was an apulent tet |||- '

the Pgvplon goddess of fertilit
In his masterly Decline and Fall of ik
noman bmprre, the 18th-century historian
Fdward Gibbon offered a amously cynica
dgdewof Rome's attitude towzard relio Rt
nrious modes of wo 1, which prevadled o

| 'I . il
Lhe Roman workal

eCuaiin 2 AN frate, a4 e0qu

ful, And thus toleration produced not
oy mutual mdulgence, but even réligious
COncord

such was the diverse empire Augustus
nherited {rom his republican predecessors
when he took power. The f FEmperor ol
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on miliars CONUEst,

Yumistus cul back oo

sl riiil CXPANSIon o |

ISt Oon 1V

mprovermnent — roads and bridges, agueducts,

OIS W alls, and new ten pHes en r'i"!."-"-'!ll Ik
to remind the Romans that they were A mora
Aupustan peac
Liolden Age of Latin hterature, with Horace
Virgil, Ovid, and Livv producing works that
arc s5till being read today

Augustus used all the

Concerned aboul &

penjile The

EOVErTine
hirthrate
k (a crackdown or

Fols dal
decline i
he emploverd both the st
Bortion) and the carrot (lay incentives for big
Families), To see if his policies were effecbvi
he took A census of his empire now and then

lhus it did in fact come to pass m thoss
inve that there went out o decred from Cae
sar Augustus that all the

world showdad D

R ormiare oty

registered. And just as 5t. Luke's Gospel tells
s, this happened "“when CQuiriniis was gon
crnorof Syrie, " inAD

vugnstus also bused himself with beantify
ing his capital. When he died in A_D. 14, he left
behind a report to the Roman people, the Ke
r What Was Accomplished. "1 wa:s
EMOTE Ly Ja i-'_' of hrick.,”
rately, "andd ledl a cats

Creslie,
Auprustus poted] acou-
of marl
inthecEnturies that talloweal
ritled by lenders of
History recalls Marcu:
Aurelius {16 1-180), the philosopher-king whao
mamtained perspective in the mdst of mmps
rial splendor: “As the Emporor, Rome 5 mv
homeland; but ns'a man, 1 am g citizen of the
world.
'|'- map

[decnsionnlly
the empire was ot e

Augustus’ stature

Asia and Europe are mere dots on

thies OEtiAn 15 A I|'|I|| il wWaler, gty



Mount Athos i= 4 grain of sand 1n the uni
vierse, And Aurcihius bad been preceded by
four even greater emperors— MNerva, Trajan,
Hadrian, and Antoninus Prus—who reigned

ovier Lhee Koman Empore at its height and K

it calmily unified
Even the cvnical Gibbon had 1o tp his hat:
“If p man were called to lix the period in the
history of the world, during which the con-
dition of the human race was most happy
and prosperous, he would, without hesita
tion, name that which elapsed from [A.D.
06 to 1B80)" —that is, the
Five Crood

era Of thoss
Emperors.”
1T

stay

g0
“':. 'IL:' endl ] the
rlllrllll'I'IIT'.II"'- i
farces  that
RBome to ruin were visible
on the nepar horizon
nomics, extéernal enemies,
and, as I see it, a sort of
muoral entropy

I'he historinn Faul Ken
coined the  term
Yimperind everstretch™ o

nothine CET

e historical
wotld bring

|_--|--| i=

L= Ir"u

explain why greal powers
topple. Rome could be the
parndigm. Defending  the
borders of its gignt empire
and keeping the peoace
within required a giant mil
itary budpet. As modern
Americans know —pfter
ill, "ther story 15 our story’ —it was . diff
cull budget to cut, beécause the provinoes wore
loethe Lo lose the protection and the cconomie
Denedils thal came [rom a |r||_.,II irmy ;u_l.hl

Meanwhile, tax evasion became such an art

form among the rich that farmers and PEis-
ants, particularly in Italy, were bled white to
maintain the revenue low. And because the
whole empire was a free-trade zone, the proy-
mees gradually learned to do their business
with one another, leaving Rome and its mid
dlemen out of the picture. Inshort, an iIncreas
ingly expensive empire was returning smaller
and smaller dovidends W the capital

While these problems spread within, a great
historic process was beginning oulside the
imperial walls: the mass migrations from cen-
tred Asiainto Europe. At fivst Rome dismissed
the Visizoths, the Ostrozoths, the Huns, et

as barbarian rabble. By the fifth century the

DAILY NEEDS

A straightforward sceme of a woman giting
birth (below) appears on what i=s likely the
forrmel nfr' i Fr?ilfil.’{,l'i-'_fi1'rif Clstia, The most
oittid clues to the everyday life in the empire
comte from the cities buried by Vesuvius.,
The ash preserved paimtings, graffiti, furmni-
ture, wtensils, and, from a Herculaneton
bakery (right), a carbonized loaf of bred.

barbarnans were knocking down the walls
Attila the Hun sacked much of Italy and Gaul,
his troops were within a4 dayv’'s march of Rome
when he died of exertion on one of his many

Py dn't say that
nughty Rome wils brought down by vandals,

“wedding” nights CoLl
but an important role was played by the Van-
ila
northern Africa in the {ifth century and thus

cul off the grain supply to Ity

=, a Germamnic tribe that overran Spain and

HE ROME of the republican era or the
early empire could surely
fought back. Hy the late empire,
however, the peaple had lost thei
The descendints of a peaple who had
conquerced the world now gathered ol the
rorum screaming for “panem of corcenses!”

have

will

bireqn] and circuses!
The emperors obliged. In republican times

Natronal Creopraphic, July 7007



the povernment had stnged gladintorial games

{hree orF [our weeks avear. By the second cen-

Lury these bloody circuses went on for months
gl g time. Lmperor Tragon' s greatest games.
ontinuing for 123 straight days, offered the

speciacie of 53,000 humans and 11,000 animals

muridered in cold blood, The crowds soreamed
(O more

Matching this mode of wretched excess, the
streets were filled with those hupe and mena
mg marble figures that the Italian museums
b gremnd
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stiitue of Nero 1 the Forum swas b brmies

human size. the height of & L-slor builching.,
W hen
Liles. L

RiTay 'I|'|'I|','-l! | hese colossal A -

[ Rome were merely [ollow:
Uher  Lhi

Imperial throne passed into some of the vilest
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leacliers. centuries the
hands in history—a process that began as soon
ns the first emperor died. Of the first ten

fonan Lo

emperor= to follow Augus-

tus, eight lost the job
through vinlence
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thal
o this
There was A (A.D
A7-41), who murdered his
brother (among countigss
opthers) but loved amimals
s miuch he named s
horse, Incitatus, to be con-
sul—roughly the egquiva-
et of Bill Clinton's

nominating socks to the

L s anr-

e ranged

rerrie i bee redd rlav

sUuprenie Lourt
[hen there was Elagaba
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who started

thorthy

dressing. In droe

after assuming office and

liked i

the sennte to declare him

" Empress of Rome.”
Another ruler, Commo

dus (1771921, son of LU

0 much he ordered

g e WMarcus Aureligs,
Fancied himsell a gladiator
He ook the PrECCALILICRN O
arming hiz opponents with
swarcs made of soft lead,
s0 that the tips bent when
a blow struck the emperor
Wot surprisingly Commo
dus racked up a long win
ning record m the arens

1i|:-| dll 5

W resl e

His luck turned sour one MNew
when be was straneled Lo death by
senil by conspirators

Commoddus ssuceessor, Pertinax {1935, was
to reign all of 86 days belore he was nssass
nated. At this point the army auctioned off
the post of emperor to the highest biddes
me Didius Julinnuz (193), who was himself
beheaded nfter two months,

No roster of bad emperors would be com
plete without the infamous Nero (54-68), Hi
wis A thoroughly evil man. Fairness requires
though, Lthat recent revision-
ol Ehi

L Gbservalion
et hiistory has acguitted Nero ol some
| 154
thi= while touring the Roman Forum with Ida
sciorting, an archaeolomst with the Ministmy
of Cultural Heritage., As we walked past the
site where his mammoth statue had stood, |
made a crack about Nero

| I b % r i
Letst known charees agatnist him
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BAMNZAI The initial clash brings combatants flying toward a thunderous embrace
The object: Topple your opponent or knock him out of the dohyao, or ring. Each may

grab and pull his opponent’s mawashi belt, but not the strap girding the groin, Short

but intense, most matches last less than a8 minute. The grandly attired gyoji is more

than a referee; if wrestlers lock into weary stalemate, he barks encouragement.




Exalted by a Shinta
shrine replica hung
above the dohyao,
Tokyo's Kokugikan,
or Hall of National
okill, draws realous
fans to a champi-
anship. Some sit
rapt tor ten hours
straight. Poised for
entry, a rikish, or
wrestler, awaits his
call (facing page)
Falls are cushioned
by body fat and top-
knot, a fashion dat-
ing from the 1600s.

N THE FIRST DAY, |'he Dawn came up like thundes
ind sent Koto of Beppu flying wild

L Rl
the ring. It was one of those muggy, miserable
days you can still encounter in Tokvo even into
mid-September. Inside the sweltering sports
temple known as the Hall of MNationa! Skill
sweal was running im rivers down The Dawn's
nassive chest and across his enormous belly, But if the discomibort
bothered him, you sure couldn't tell it from the wav be breezed to
victory that day

[t was the hirst day ol the Japan Sumo Association's Autumn Tou

nament, and Japanese sportswriters noted afterward that it was an

unsurprising day of sumo. Nearly all the favorites ha

woty, 1nciud
]

ing thie guant who wrestles under the name Akebono, or The [Dawn
Alter all, The Dawn held the sport’s |'-i:._|||--.l riirik. For hum 1o beat a
lower ranking contender like Koto of Beppu was entirely ordinany
And yet, watchimng that match from my perch high up in the cheap
seats, [ couldn’t help but teel that something extraordimmary had hap

pened: In act | et that fee

= - ik . ; ¥ . N ] 5
I?I'b eviery time | see AKeDOno WD mto

the round day sumo ring: For this fellow is not some ordinary Japa-
Hese Sumo wrestler, bred to the anoend Spart simce i th. Rather

Akebono s an American-bom former basketball }'-' ver named Chad
Ly Homwian

Chad was "discovered” 1n his hometown of Honoluha in 1987 hy

| local sumo supporter; intrigued, the lanky American teenage:
-.|:=||'||'.| LI Al @ sUme iT2inng Camp, or sl |.|I i Tokvo, Owverc TR
injury, the linguage barrier, the culture barrier, and the not so thinly
vetled xenophobia of the Sumo Association’s governing board, Chadl
wiorked his way upip tHE VETy
summil of the sport. By 19493,

|

whien he wis 23, Akebono wy I::'.|-:'.|
106 poinds and was so powerful
i the ring thatl no lapanése wres
Her could match him. Somewhatl
reluctanily, the Sumo Assactation

= L] | §
Dromoled im0 i1is supremt

Ll TR, '-l'-':-""'n'."l grand cham-
pion. He s the only non lapanes
person to achieve that exalted
diatus i the entire history of
umo wrestling

vivd that takes inoa lot of his
lory, Deciluse sumo 15 one of the
oldest organized sporis on earth.
Bouts were taking place in the sev-
enth century a ., and an anclent

tale reports that the Emperos

Serwa earned his place on the Chrysanthemum Throne

'V 1Means ol
a titanic siumo bout o an. 858 The |||:|-|'r-.'| COUrt sponsored SLmao
matches to ensure _:'-llll| harvests, and by the 16th century wrestlers
toured the country. The Ala e ipiramtging al structure of modern surmo
began to fall into place in the 16805, and the basic elements have

remmuned largely unchanged since then

Nabional G CAETTE figly G






1, butl these bruis

The heart of each sumo bout is a wrestling mat
ing clashes of rotund men wearing long silk loinclo
ed by so much color, pageantry, and ritual splendor that the sport of

the thing often gets lost amid the spectacle
b ’

15 e SUrroianc-

This, too, i5 a function of history, for sumo began in part as a rite
ol Japan's indigenous Shinto religion. 1o this day there remains 3
"ia'.”lf-lt ant rt']fy'--iluh overlay to every maitch, The ring tself is a sacred

place, with the graceful sloping roof of a Shinto shrine replica sus-

pended above it; that's why wrestlers miust throw a handful of pur
fying salt belore them every time they step onto the hallowed clay.
The heaviest ritualistic obligations are assigned to the few wres:
tlers who make it to the top rank; a grand champion becomes, ex
vic of the Shinto farth. That hos alwavs meant added
pressure tor Akebono, since there are many m Japan who fear an
American import cannot [l this unique rote in Japinese socety

OINCIo, an aco

b B RETm i a loreign correspondent for the Washington Post and s former
Fokyo bureau chael. He wirote and narrated a flom on sumo for Nathonal
Leeograpiic EXPLORER, which airs an THS, Photographer Ross Kenonick,
whio was on ks junior high school wrestling team, lives in the Texas Hill
Coaordtidey, Thas 15 his smeth armcle for th ITRRELS T e

Practice. Eat. Sleep.
Hepeat daily to
build a contender.
Al Tokyo's lzutsu
Beya, a sumo stable,
apprentices train
from5to 11 am.,
then have breakfast
(above], After a nap.
telavision entertains
until they eat dinner
and retire. Gorging
then sleeping pro-
motes weaight gain.

Though lighter wres.-
tlers outmaneuver

heavier foes, mass
plus agility almost
always wins.

48 National Geograplie, July 1907



For all the mystery surronnding the sport, the rules are simpl
Pwo wrestlers face off msiche a ring 15 feet in duvmeter. The winner is
Lhe first 1o knock the other guy down or out of the rme. Slippme
pushing, tripping. and judo-style flips are all allowed; punching with
1 fist 1s not. There 1s no weight limit, wiich 15 why many sumo Wres
ters spend yvearss stoving 1o make themselves serously fat. The aver

- 1
e welght tor the top-level wrestlers 15 350 pounds:

| he Sumo Assocation runs six major fourmaments each vear

Fach one 15 a 15-dav raund-robimn, with sach wrestler I3CINE 3 (

::I I
ent opponent every dav, The man who emerpes with the best overall

VA YRR

record wins the champronstup. T he tloumiment cham

LOP PEFTOTIMCTs earm Prize money and promotions within the care
| &
tally structored 1 INEINE SYSTem I recent vears Akebono has been

arning more than one millon dollars anmually

r | | ¥ 1 1 ir g ¥ n
It takes eniol III-I.-.IIIiII.-II-|'|II'._||I.I-III.‘.'II'.I I - WITTIREDL R GOl ad)f
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a whole tournament, “Your toughest opponent in sumo is always
L
voursell,” the greal voung wrestler Takanohana (The Noble Flower)

lold me. "Making vourselt stand ap to that daily pressure for 15

i
=

stratght days is the hardest thing 1n the sport

Lakanohana should know, for he carned the top rank, grand
champion, at the age of 22. For the past two years the compeétition
betwern the two current grand champions, Takanohana and Akebo
o, has been the dominamt rivalry of the sumo world. Theie head -to
wead muatch, always the last bowt of the last day of the round-robin

15 thie most anticrpated event of each tournament

ON THE SECONTD DAY of the Autumn Tournament the heat gavy

way to dismal ramfall. In the ring The Dawn turned cold as well.

A tough young wrestler named Musoyama, or Two Batthme Moun

tarns, jumped nmimbly away from Akebonoes initml charge, then sent
he grand champon sprawling to the tarf with a powerful shove in

..l_ '.||.-




First foreigner to
make grand cham
pien, Hawaii-bom,
485-pound Akebono
[top) is sponged off
Dy a novice, who
also runs errands
and does laundry
Top-level sumo wres-
tlers average 350
pounds. The heaviest
rikishi ever tops 600
His ear scarrad
from wrestling, Sho-
eito (above) powers

up with curls

[o us die-hard Akebono fans in the audience, this loss was an
II"'|':'. asant, but not devastating, devels pmenl, | hutil s AP Proad Lo
r 1

the [ 5-dav tournament regimen 1s now familiar. He tenids o lose g

match to a lower ranking fighter early in ench tournament, and this
seemns to gird him to heght harder thereafter. He aims to enter the
final day s match with a record of 13-1 and then summan his las)
reserve of will to beat Takanohana in the clash of the champions.
Cn the thard day, sure enough, The Dawn was dominant, He
launched a turious slapping and pushing attack; his hapless oppo
nent never |'I-|l| i chance. It was clear now that Lkebhono was |'.]l.|- 1%
winning form, and he continued to win in smashing fashion for the
next six days, drawing rousing cheers from the capacity crowils,

ST W :u  UNAWS A '-'.I!ll'.il crowd. In a nalion 'I'l.:l IC1YES "r'i':".'-.

its popularity 1s challenged only by baseball's. Tournament tickets

are usually snapped up on the bist day of sale, But those who fail to

line up early enough aren't comple tely out of hu k, because every

match is televisesd hve natiomnwide

l||.'..!.'|:--|.._'.' Y |_|._'|".l|'._'.. frly U




The shieer excitement of tight matches and the colorful hoopla

surrounding cach day's bouts help account for sumos popularity
of course, but [ think theres a further explanation as well The ot
cum-ritual of sume s dear to the Japanese because it reflects, b
microcosmy, many of the values that Japan holds deas

Japanese society places enormous importance on rank and
hietarchv—and the world of sumo does the same. At any given time
there are abont S active wrestlers in prodess mal st and every
one is assigned a specibic numerical standing within the complex
tiers of rank. Anvone who has done business with the Japaness
knows how they tend to ase titles instead of names in the olhce
it the assistant director’s proposal 1o the sechion chirel. In sumo
will. an athlete’s rank is as important s s name.” What a fabulogs
bout!” the national TV announcer shouted at one point during that
vetumn Tournament. “The ninth-level new entrant has the second
} dlangerons spot!

lapan s a nation that chersshes rulesand respects authonty, and

I =il
chass sub-champion in

Hard-learned lessons
in how to fall jar the
hanes at Tokyo's
Musashigawa Beya.
Endless repetitions
and ruthless hazing
bulld mental and

physical stamina
With an arsenal of 70

maneuvers, o rkishi

may shove, slap,
even trip his foe, but

never kick or strike
with a closed fist,






Solid, stolid, and adored, Asanowaka lumbers past admirers in Niigata. In counter-
point to their shightly built fellow countrymen, rikishi are fat, but—with thair intense
exertions—not necessarily unhealthy, and to many Japanese womaen they are most
definitely not unattractive. At retirement, usually around age 30, some open their
own training stables. Others slim down and embark on second careers
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match or how dubious the referee’s decision, nobody in the sta

. _— ) . - - I
um—not even the fans!—utters a complaint about the officials

[ he wrestiers, with their | 7th-century samurmi-style harrdos, a
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natch ends, the wrestlers b resprectiully o each olher and step

dlently down from the [IE Uhe whole ethos s carefully destened to
preserve the transcendent Japanese social values of harmony, civility
-I|||.|=l-|-|-|'-._._ Ol Cnnirontatuomn

Crwver the past half century, as Tapan has become a global economi
wperpower, the nation has embrsced an important new valu
I'-“'-"l"": LB 'I'-l'l.l"lllll"-.l. G ANLCr AL |"|".|.ill | | |'.|:'| sl I'—'..l'-' :'I_I_ll
efsy for an imsular, homoveneons societs Lo (pen oifs arms T RAsT
wiorld, and the spodrt OofF surno has een sti _.,:;.'I|5|'|:'_ with the |1;.||||..-_-|
Ao g wWilh evervone elsg
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Sumo s era of kokusatka bésvan in the 19605, w

'
- B

1an named Jesse Kuhanlua—Eknown in the rine as Takamibvama, The

View Froma Lottty Mouantain Decame the hirst non-Aswan (o bieal
nto the major ieagies of samao. Fle made it to one of the highes
ranks, and his cheery warmth and clear dedication 1o the spurt made
nim a lan favonte oght up to s redrement in 1984, Stll, the Sumo
ASSOCIATION Fegur d that he become a | Panest citiren before e was
permitied to open his own training stable

In Jesse s massive witke 2 trickle of other Amencans entered thi
sport. By the early 19905 o few had emerged as top-notch wrestlers
nd clear contenders for the top rank, prand champion

1 £ 1
(e wiis Salevaa Atsanoe. the Hawanan leviathan who wrest les as
=N 5 il il ||. L EL I I I 5 ||

i I|"-|II| oo Lrehicite | II|'II"-.|| F'vV—a sl1Uunnmingy tRant name. sINce

hormmishikt 1s the fattest wrestler in sumo history, A shin ImcTing

||.=l||!"|.!'||l"'||'='.l.|".|ill|!I'-.i' !'I_'ll-_'_"_":"'llllilll i |||'-.|' I';I.'.||'||

600 and 625 pounds, depending on what he's had for breakfast, On
shieer Brute oroe Konshiky wion L howits (i the Lite Tehies
reach the level of ozeks, just one step below the supreme rank. HBul Willowy sapling
umo alticials showed strong resistance (o promoting this ouatsider meets hulking nak

to the pinnacle of the sport, When Konishiki took the thoroughls at a sumo club in
vAmerican path of speaking out about his situation in public—"[f | Magano. The master
were Jupanese, |'d be a grand champron now,” he told the press—I1his nstructs in jabbing
breach ol sumaos collective harmony was so shocking that it murked the palms under

e end of lns advancement. He remams o lan favorite, but s wres an opponent’s arm
thinge today in the middle ranks pits. A novice will
Akebono approached sumo's top level about two vears alies typically enter the

komshiki and clearly learned from his predecessor’s experience almost feudalistic

be was dibigent, humble, and respectful. ”You take things as you hnd world of the sumo
them, he told me a few vears back, “and 've foand vou have to kiss stable at age 15. Boy-
somme butt to get ahead in this business. ish hands may grow

benelitting from s prous demeanaor, Nis OVerpowering success to adorn a fegata

in the ring, and some fortunate tming-—three aging champons all (right], a champion’s
retired 1n a burst, and the elders had 10 promote somebody— Akeby asutographed print
no became the hirst foreign grand champion, A yokozuna from that sells for as much
vmierical That wis front-page news in virtually every Japanes: as 58,000
paper, proof that kokusasitka—internationalization—had penetrates

ven the ha

= ! -.II"|||






ON THE TENTH DAY, 8 bnight, crisp autumn aflernoon, Akebono gol
wrapped up i a long struggle against o mid-level wrestler names
Asahivutaka—Bounteous Mormmeg Sun. With their fercely muscled

AT IS WA T || arn II'||| il |I III|||'I .-. TRINR AR R AR L% |i|-.,':-. L WA CIT

ried on anelephantine pas de deux that lasted more than ¢ minute—
V long match by sumo standards. Finally Akebono got his opponent
backed up aganst the edge of the ning. Bownteous Morming San
went crashing backward out of the rning, with Akebono's bulk smash
ing down on top of am

| he reteree waved s (L red] By towwvard the wiest —I1I-:'EI'-..I'I:'!':_' |

victory for Akebono. I was just about to unleash an uproarious cheer
when | noticed five big men, ¢ach wearing the formal black kimono
favored n TP 1l |.|_' anese courtiers around A.n. 1000, stepping
up to the ring

I hese were the official jedges—former sumo greats who sit al
nngside to ratify the referee’s decision in every match, On occasion,
e 44 | S MMELCE, I|||"- A .|:|1;r IT1 L rl'|'|:_'_ 0 TV W I|'||.' e -.|_|;| a
procedire known as mono-i, or lalking it over, A long, evidently
heated mono-it ensued, and then a decision was announced: Some
judges thought that Akebono had stepped out of the ning before
Bounteous Morning Sun wenlt Hyving out. Since the result wasin dis
pute, the two wrestlers were to hght an immediate rematch

he audience (except for me) took this in stride. But | noticad

that Akepono seemed to be almost rigid with anger. He fixed a bale

ful stire at the chief judge; indeed, Chad was so distracted by his
mnner rage that he barely put up a fight in this second bout. He was
flipped onto his back in a matter of seconds. The next morning's
edition of Sanker Sports showed why Akebono had been so furious
| I-'i.' fraamd Pl Wikh EIVCTE LWL I g A l._lll_l;'ll' l'l'll'lll'l || i Il_'.'lr'l"|'
showed that Akebono had been wel

Bounteous Mormimng Sun out i their hrst matchup, “Akebono

inside the ring when he pushed

.'r"l-ll"'-! '||1|' II|'.|||"II1L a4 rL'-I"1l'|| 11
F

i |
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wild red characters. "But They

For the next four days the weather freshened as the front wave
ol 4n approaching typhoon sent cool winds and occasional rain
to Tokyo. But i the Hall of National Skill there was nothing fresh

about Akebono, In his bouts each day he barely went through t

PR FTHR |||-.-.| i

motions: he racked u

It was [urther evidence ol something Akebono often said: 1

SLITTICN, III'III.| 1S LF morg ||ll'.'. -.'r-'l.l.l Lhan "1l|'-'-._!._'

Peaple see these big Fat goys tossing cach other around the ring
and it's hard o understand that this s a2 mental -|'-|r-'.": had told me
once. " But the mental side, the spiritual side, 15 a lot more important
than the body. If vou ean't get voursell in the right frame of mind
mtellectually, you can't win.

Wiv own mental state was one of confusion. Was 1l just a coingi
dence that thos bad call had gone agninst the wrestler fTrom America?
[t it b

gotten the nod trom the referee, would the judees have even both

LTI Badl, | -I--_|||||"|.|'|1.| Or some olher |.|:"-.'.I'I|.'-.-.' star who hadd

l_'[:'-! (L) i.l:ll-: 1L OIWETS
Chrowas | bemyg paranoid? 1t had been a glose bout. The judges
d'_l_'ll'l L IEAYE a8 | IL'.I' MYICW ab rrl.ll I'I'Il'I|l'l_.'_='.|;"".-._'l' .:"l'rll:IE"‘-. d Fremaici

would have been required no matter who had been wrestling

Toil and sweat done,
an apprentice med-
itates bafore a Shin-
to shrine. It sits an

a mound he formed
from sand spread
earhier to allow wres-
tlers” feet to shide.
The ring was then
purified with salt.
After that ritual it

s not to be trod
upon until practice

< 1I-|.'|'!'-I'-.'-' I'r. "'._."-i'_|'-'.'||:-_ _,|'i|.'| | FW TR by



resumes the follow- o THE LAST DAY of the Autumn Towrnament. yphoon Mo
ing morning, though came barrehing up the east coast of Japan and smashed directly into
the young wrestler akyvo with tarrential rain and brutal winds, Inside the stumao hall
unthinkingly entered alcancohana came on ke g force of nature in his own right. In the
to pay his respects. battle of the grand champions, Akebono put up token resistance at
Such regard is em- hest, Takanohana downed him easily

blematic of sumo’s Al the elaborate awards ceremony that followed, a navy band
stature as kokugi, plaved Japan's national anthem and Handel's "Hal, the Conguering
the “national sport” Hero™ as Takanohana recewved the wealth of awards given to every

of .Jr{pi!n. fournament wimner: 1wo 1O0s Of rioe. o Lon of CRESTIHLS, grapaos, and

s, [our LoRs O] Omions, § vour s -.:r|l:':". o saloe, a new RY rom

[suzu, Akebono, playing his stoic samurai role 1o the faty, left the

arena withouot a single word for the waiting reporters

'here would be another tournament in six weeks, after all. In the
meantime Chad could put on a itthe more '-"-"'I:.'!I= pracice s o I
nigpue, and spend a lot of tme just contemplating the wonders of
suma, a sport that packs into the confimes of a | 5-foot clay ring
all the best—and some of the worst—aol |.'|l'.;|"| s sOCTel |:|




Ash spewing from Soufriere Hills doesn't deter lan Osborne from a swim at

his family’s hotel in Old Towne. For two years eruptions have bedeviled this tiny

Caribbean island, yet residents are determined to keep their idyllic life afloat.
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ERARD DVER Wik
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stirl o a1 Clowudless A 1l moTm

g on Montserrat., Hall a mil

i the top of a pe
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)dees, steam curled from

Nssures in i dome of gray rock. Gerard stapped
1o shake my hand, then terned riehit back 1o his

ork. Moving from patch to patch on ten slop
inge acres, he hoed sweet potatoes from long
IT1aia LIS i- sl &= ||| :||||||.| Ly Carml Il;..._._:

i [ |
parsiey and tarragon. Satished that he'd takes
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pickup truck parkea by the dirt track that led

(A OnlY escape [ram Sou

1
re Hills voldano

i Montserrat theda ve here s no telline
i

I Tl

Wil I CJLETCE
II|I|| IIII
Hills awoke attes

e skyward a superheated

X1 nught be needed
viar before | met Gerard, Soufrien
Umost four centuries, throw
loudd of ash, steam
ST PO
LIS

[
ind rocks i the first of a series of

that would tam the lives of Monts

| was right here the first time it blow,  Crer

ard recalled. " The rock come falling diown, b

1 ] ; [
WE WETen L sGued. Ye jast stay bere and watch

g

g | | e A

' d driit,” He gestured tewward half a doget
:

harvesting his

Hot clouds of gas,
ash, and rock that
race down the sides
of the volcano at
nearly a hundred
miles an hour have
turned the Tar River
Valley into a waste-
land. The area was
still tropically lush
when Joe Devine,

g geologist from
Brown University,
risked a visit to col-
lect rock samples in
April 1996 {above)}
"I didn't waste any

time there,” he says.
‘It was get in, get

oul, and thank yvour
lucky stars,”







The Making

of a Menace

There's not much room to
run on an island too small for
even one traffic light, but
about 5,000 Montserratians—
nearly half the popula-
tion—have baen evacusted
to the northern hills from vil-
lages surrounding the smol-
l‘.h'l'i'lﬂ crater. Towne
In 1632 the first settlers
saw eamerald slopes reminis-
cent of Ireland, home to
many of them, though Sou-
friere Hills had recently
erupted. The volcano re-
mained relatively silent until
reawakening in July 1995,
Under Montserrat lies the
tectonic engine that drives
the volcano: a subduction
zone where the North and
South American plates push
beneath the Caribbean plate
and form the islands of the
Lesser Antilles. Rock at the
edge of the subducting
plates melis into magma,
which then rises in columns.
“It accumulates at depth
and then blips its way up,
sort of like a lava lamp,”
explains Geoff Wadge,
a geologist at England’s
University of Reading.
Between blips a volcano
can sit quietly for thousands
of years, As the magma rises
to the surface, it forms a
dome. More magma pushes
against the dome, creating
rockslides that expose fresh
magma in a flash. “That's like
pulling the cork from cham-
pagne,” says Joe Devine.
Gases in the magma expand
rapidly and can fragment the
magma in violent outbursts.

CENTRAL
AMERICA

SOUTH
AMERICA




Downwind of the action, Plymouth—the capital—and its suburbs recaive much
of the airborne ash, "This area has been overndden by such deposils many

times in the past,” says Geofl Wadge

other farmers bending over helds that checl
eredd The mountamside, An
nill recalled an mdustry nounshed |
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turies: Farming, lareely a subsistence activity
.
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sordriere Hills has taken
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became a ghost towm; 1t lies well within the
unsile rone, three miles west of the volcano,

“The lifeblood of the country was there,”
said Midge Kocen, who helps run Montserrat's
media center. "All the government offices and
utilities, most of the shops and petrol stations,
the post ofhice, the cinema, the public market.
Explaining all this to you makes me realize how
much we've hud to adapt.”

Montserratians are o people under siege, yot
they're going about their disrupted Hves with
equanimity and determination. " We won't give
up so easy. We'll carry on till we can come back
o Plymouth,” said Nigel Osborne, who man-
ages his family's supermarket in temporary
quarters in Old Towne,

No less tenacious are Gerard Dyer and his
wile, Judith. They've been staying with friends
in St Johos, about as far north of the volcano
as vou can get. During my visits, when the
mountain was judged quiet enough, people
could get passes to visit the unsafe 2one, which
15 how Gerard came to be working on the
Harks of Soufriere Hills that bright morning.

“IF you have animals and crops, you can't
st leave them,” said Gerard as we walked back
fo his truck, "You have to come look after them
and hope nothing happen” As he spoke, the
villcano made a crackling sound like distant
thunder—Dblocks of solid lava rolling down the
side of the dome. Gerard didn't even look up.

Montserratians luve become so used 16 the
volcanos hufhing and puffing that the initial
terror has gone. As one woman said, “At lirst
when there was an ashifall, evervbody run. Now
when the ash falls, everyhody look.”

Later | wisited Judith, who was selling her
husband’s produce from a wooden shack abouy
a mile inside the sate zone, where the road
turns toward the villages that spill down a
series of valleys on the northwest coast. On
either side of us were tall palms, mango trees,
and Blossoming oleander bushes.

Drivers stopped 1o buy a hand of bananas,
a few cucumbers, a bag of succulent green
squash called christophines, all displayed on
wiriiden shelves and brightly colored plastic
crates, MNear Judith’s stand a woman dished up
pelan, a stew of chicken, rice, and pigeon peas,
f:um i |'mi on Ihr: I.Jil[,,.'m' of her station wnhnn
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for sale in o makeshift store fashioned from
mietal-sided shipping containers and plywood.
A house behind a hedge had become a branch
of Barclays Bank.

ludith said that as long as Gerard can plant
and harvest his crops, the Divers will get by, But
there's always worry, "We're afraid theyll stop
giving passes for us o gel o our felds,
I don't know what we'd do then,” she said.

I heard similar concerns often during two
visits (o Montserrat. Every time the volcano
crupts, people talk of the fear, but the uncer-
tainty of living under constant threat of an
eruption i somehow worse, weighing on them
day after day, "N one knows what the end is
going to be.” a former chiel mmister told me.
“Its a sudden change from what was a very
comfortable life”

T ALL BEGAR with '-imlfn'{rru Hills spewing
out occasional gray cloods of ash and
steamm. Soon .Iﬂri:-r. the carth shook and
mudtlows raced down ravines. Then

pyroclastic flows molled down the eastern side
of the mountain, turming a tree-shaded valley
into i moonscape. Dense ashfall turned day
intoe might. As the eruptions continue, Mont-
serratian optimism has been tempered with
hard reality, as people have come 1o realize that
they won't be returning home soon.

IF you'd told us two years ago that the
volcano would behave like this, we'd have
laughed,” said Cedric Oshorne, Nigel's uncle,
who awns the Yue Ponte Hotel, the only one
on Montserrat that's still open,

Minutes betore midnight on September 17,
1996, the volcano ratcheted up the action. Part
of thee dome collapsed, and rocks shot sideways
out of the crater. Charged ash particles sparked
lightning, thunder boomed, and for the Frst
lime pebbles pounded the southern end of the
safe zone.

Territied, people m villages in the line of fire,
such as Cork Hill and Salem, ran barefoot from
their beds 1o their cars to escape the volcanic
hail. The noise of the eruption carried. “1 was
up reading and heard what | thought was an
atrplane,” said Colin Riley, who lives on the
northern coast near Cudjoehead. “In 15 min-
ules there was a stream of cars passing by here,
They pulled over and lined the roads all night”

“It sounded like @ owarn” recalled a man
whose car windshield was smashed by the

Natiomal Geographic, Tuly 1007



Pillows of ash smother Plymouth, long since evacuated, after a big blast in

September 1996. That same eruption pelted Nat Davis’s empty house in 51
Patrick’s with pieces of pumice the size ol marbles. Atter staying in a shelter to
the north, Davis goes home to pack for a move to London. Many others have
also left the island, but most plan to return once the volecano again falls silent




debris, It could have been artillery shells fall
ing around the house.”

The outburst losted no more than an hous
A few houses in evacuated areas close to the
crater were set ablaze by hot rocks, but no one
wits 1itured, Montserratians, however, were
shaken,

“I'm never turning my back on that valcano
again, said Gertrude Shotte, a teacher, when
we mel at the Yoe Pointe Hotel a week later.
“I'was one of the ones who spent the mght ina
car by the side of the road after those stones
started to fall. We're getting the idea that this
thing really can blow and aftect us all”

N A SUALE DF ONE TO TEN, where tén
15 equivalent to the Mount SiI.
Helens blowouat in 1980, the Sou
triere Hills explosion last Sep-
lember didn't even reach one. Steven Sparks,
a Brinsh geologist from Bristol University
one of an mterpational team ol scientists
working out of the Montserrat Volcano Ob-
servatory (a rented houwse in Old Towne]
doesn't think the volcano will ever escalate o
a ten. "Trathe accudents are & good analogy,
he saidk. “A ten-car pileup spmewhere in the
Limited States in a vear s inevitable. A hundred
cars, possible. A thousand, probably not. It's
the same thing here,

Most likely the volcano will go on throwing
out ash and stones for years without mak
ing the island uninhabitable. Acting on this
expectation, the government began the task of
shifting human activity out of danger. Pub.
lic services, roads, and utilities, all centered
around Plymouth, are being established in the
north, with the help of 37 mullion pounds (59
million LS. dollars) from Britain,

"The narth of the island has not been affect
ed by a volcano in two million years, so we've
based all our contingency plans on that,” Frank
Savage, Britain’s governor of Montsérrat, told
Me one Aiernoan ovier e,

The hospital was an immediate priority, and
the staff moved Key equipment from Flymouoth
tor i school m St john's, where classrooms were
converted into wards, The phone company
moved nearby, bunlding & compound of tralers
on a tdy lawn. To provide electric Iy, Twi jren
eraitors housed in tratlers by the cricket pitch in
Silem started up an mad-1996, Construction
crews assembled wooden houses on dirt lots

Fik

A white lace of
breakers in the far
distance trims a del-
ta formed by debris
that often roils down
the Tar River Valley
1o the sea. About a
guarter of a square
mile in area, this new
land may not with-
stand the force of
hurricanes,

cut into emerald hillsides, giving some peop
hope of moving out of shelters, Engineers drew
up plans for a jetty in Little Bay, clitfs there
affer protection for supply ships coming in—
or Monmserratians leaving in a harry, if 0
should ever come to that

Every day the scientists brief the governor,
chiet minister, and local officials about the sta
tus of the volcano, Decisions are then made
about which arcas are presumed safe enough o
live 1in and which are too dangerous even to vis:
it The government aims always to have enough
time to move everyone out of danger. “We have
to have faith in the scientific advice and hope
o God they've:got it night,” said Savage.

In the evening Momserratians  gather
arpund their radios and listen w the volcano
report, a ntual | ebserved at a shelter in the
St. Martin de Porres Roman Catholic church
i Salem. People are aware of the danger of

i
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another eruption, but frustration at having to
live in limbai is building

| think what’s going to happen i going to
happen, and we should all go home, said an
elderly man in a goll cap, who gave his name
anly as Mr. Svers. He was one of 80 or so peoplie
the church

shelter. "What are they going to do

evacualed from 5t Patnick’s’ to
HOCD s
out for twio vears?

-".l-.|||:_'_ with a dozen or s0 other evacuecs, we
were sitting on the church steps emoying the
cood breeze that blows in reliably at dusk. Heg
pat |"|||‘-|.'i'| from a hoom hox on one wWorman 5
lap, and a mother nursed ber baby, No one das
apreed with what Mr. Syvers said, bat no one
wns eager to run afoul of the volcano either, "It

isn b my wish, but the EOVETTUTIEN] 5aY's slay, so

| stay, a muin said
Inside the church, rows of cots had replaced

wooden pews m thie nave: downstars o the

Montserval: DUnder the Volcano

meeting room were more cols as well as stacks

af bags and suitcases holding clothes and the
few personal belongings the evacuees could
s{jUceLe 1o

[his is an uncomiortable way to bive, but the
neaple in St Martin’s, and wherever else |
wielll, were ||u1||-||:., il not storc. As Charles
Daly, a taxi driver with time on his hands, said,
“I'don't beheve in complaimmg. What's the use
of that? You just make do,”

At the shelter 1 got to know a man by the
name of MNal
routine, Mxty-seven vears old and retired from
his job as a handyman for the government, MNat

hie mssed his old

Vs, whio san

was the bell ringer for the Anglican church in
St Patrick's, “Sixcin the mornmg and sixoan the
evening, he sawd proudly.  But there's no ong
left 1o ring it for now

Mal said he had no good réason o stay on

Montserral, especially now. He was relernng b



Britain’s offer of 8 two-year residence permit,
and public assistance if needed, to any islinder
who could afford the airfare. Nat already had
his ticket and would join 900 other volcano
refugees in Britain, He planned o live with his
brother Patrick, who had moved to London
decades earlier.

AT ‘roLp wmi he needed to make
one last trip to his hoose in St
Patrick’s, and 1 offered o drive
him there, Just past Cork Hill we

came to a police barricade in the middle of the
road, | hished a neon green card from my bag. It

said, DANGIR., OFFICIAL PASS: HIGH RISK OF

VOLCANIC ACTION: PERSONS ENTER AT THEIR

own Rrisk. The officer waved us on, and we

entered the unsale zone in a swirl of ash,

Nat's place was a two-story lemon-colored
stucco house commanding a clear view of the
seat, Chunks of pumice speckled the lawn and
orange-tiled roof. A neighbor's goats, let loose
to fend for themselves, grazed peacefully near-
by, Behind us rose a mowmtainside whose cov-
ering of trees, scorched by volcanic gases, had
turned a deathly brown.

“We just finished building this,” Nat said,
leading me into a hallway tiled in gleaming
gray. His three brothers—Patrick in London
and two others in the U.S.—had all contrib-
uted money for what was intended to be a
vacation and retirement property.

In silence Nat busied himsell, placing a few
clothes in plastic bags, scouring the teapot,
sponging the kitchen clean, and scraping the
balcony clear of ash caked by raan. Then he
began a real project. "My brother wife like her
sugar-cake,” he said, "so I'll make it and carry it
ta her,” Sugar-cake, Nat demonstrated, 1s candy
made with freshly grated coconur and light
brown sugar, He cooked it for several hours
the old-fashioned way—on a charcoal brazier,
which Montserratiins call a coal-paot.

By now the afternoon shadows stretched
long and thin, Nat locked the front door and
nailed o sheet of plywood across the garage to
keep out stray animals, “I'm not really sad o
leave this,” he said, "'l be back someday”

Two days later | watched him board an air-
plane without a backward glince. Two months
after that the southwest crater wall of the vol-
cano began to crumble, and the government
put St Patrick’s completely off-limits,

0

Unlike Nat Davis, Matilda Farrell, who came
to Montsertat from PDomvinica 23 years ago, has
no intention of leaving her adopted island,
despite the urgings of her mother and grown
son back in Domimca, | come as 8 housemad
when I was 19, she said, "This is my home.”

Matilda used to have steady work pumping
gas in Plymouth. Now marking time at St
Martin's, she takes what work she can find: a
little rroning, selling car parts, making salt-fish
sandwiches at a lunch counter,

Like the others at the shelter, she relies on
weekly government rations of basics such as
eggs, macaroni, meat, and tinned vegetables
supplemented by herbs and other garden
ingredients: The kitchen arrangements were
discouraging—one stove in the church base-
ment, another in an outdoor shed, and a
col-pot—but Matilda crested masterpieces
nevertheless: kingfish and green bananas,
chicken wings marinated in thyme and roast-
ed, @ moist cake made from sweet potatoes., |
began filling my notcbook with her recipes,
complete with sketches of island staples such as
dasheen, or taro, and tanmia—hbrown, potato-
like rpot vegetables she used to make soup,
“You partake of some?”™ Matilda asked.

The soup was delicious. The meat, falling
from the bones of turkey wings, was tender and
succulent in a broth thick with lentils and the
satisfying starchy roots. We ate sitting on the
church steps, side by side like sisters. When
| asked Matilda how she coped with life under
the volcano, she spoke of faith and gratinusde.

“We don't know when the volcano will do
something. The geologists do the best they can,
but they don't know either. Only God is in
control. We can only pray that when the next
event come, there is no danger 1o it. We still
have to thank God that we have food and
shelter and friends.”

Faith is the slanders’ bedrock, Most villages,
no matter how small, have at least one church,
and nearly everyone attends services dressed in
Sunday best, Hymns ring across the hills from
front porches at sunset, an outpouring of de.
votion that helps people accept the upheaval,
AL Best it really gets on your nerves, but then
you put God first and everything smooth out,”
said Rose Anna Ryan, a nursery school teacher.

For many, adapting to the new reality
requires a leap of faith. Gertrude Shotte, the
teacher whose nerves were jangled by the

National Ueograpliic, July 1997



Life begins anaw in the
north: Jeneve Bramble cud-
dles her son Jal, born after
she lled St. Patrick's for a
church shelter in Salem
Some of the uprooted are
now recccupying homes
trucked ane by one from
villages near the volcano to
the salety of Gerald's Park
lhelow), where children head

[or temporary classrooms




Hovering so close that steam swirls into the open cabin,. g helicopter camies scien

tists to the dome to look for signs of an imminent eruption. On the basis of such

information, the governmeant constantly reassoesses the safety of areas that are still



inhabited. The future? It's an educated guess. “Politicians want clear-cut answers

but volecanclogy doesn't work that way,” axplains John Shepherd, a geophysicist

from Lancaster University, ™ You can't predict what a volcano 15 going to do.’
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Like a god, roboticist Mark W, Tilden logk

robots built from rded electronics ant . dtn
saek light, the “photo " compete ushing nr.hnthnuut
of the sunshine. His latest robots are ¢ _rf ,= te unexploded land
mines. Since they entered factorjes in f bbots have multiplied in
form as scientists create them lnrnﬂqr ; nd experiment with artificial

intelligence. Fashioned from s| tesl, more and more behave like

living craatures, ?ﬂuﬂ h'l i y :hinglng anvironments.
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Off the factory floor and into
the operating theater, a mod-
ified industrial robot hangs
poised over an obliging skele-
ton in Pittsburgh's Shadyside
Hospital. During hip replace-
ment surgery, ROBODOC drills
a cavity in the femur (held by
steel brace) so that the doctor
can precisely fit an implant
into the bone.

Flanked by a nurse and en-
gineers, Dr. Anthony DiGioia
uses another system, HipNav,
to display the exact position
of the pelvis and a plastic cup
onto a screen so he can accu-
rately place the cup into the
socket. Experts predict that
within ten years such technol-
ogy will enter most hospitals.
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Endowed with ESP 1984 a ten-foot-tall NASA robotic explorer called Dante. with video-=
Hollywood's 1954 gves and moht spdarlike lan rprribled over the menacing r I n
Tobor ("robot”™ salcana whils technicans 2000 mul A/ I lifarma watched the
backward) attacked by satallite and controlled Damta’s desoent
hostile humans and But if robots arg 1o reach the naxt stage of Isborsaving utility,
defended friends. Iy oparate with less human supervision and be able o maks
Frogrammed to cEIana for themssives—aoals that poss & toermidabie challanas
react 1o movement, vE ko h to tall a robot ancle n epacihie e s L avans
sound, and light, IT caf 1 v&E! give a robot enough ‘commion sen tey raliabily intar gt witl
(opposite) mimics cRynanmie world s Why we dion' 1 fave robots ke the febulous andci
emotions: Here it of atar Viigrs anc Star Trak: el gaturaEs that can olay Mozart or o
smiles because Bles and owutthimk Ther
people are nearby deed the guast for tres artihoal imallinence A has o
Rodney Brooks, nixed results. Despite a spasm of initidl optmism in the 1960s and “ 7S
whose firm built [T, . _ s
calls this “behavior- | ,.-- 2 ke : _' . Ev _
based intelligence.” 11 -|I Itf, WO & Ad Pras: .; it v T b o . r






Hovering above a
mock town, CYPHER

displays its surveil-
fance capabilities at

Fort Benning, Geor Tel
gia. The robotic heli- O]

copter, devaeloped by

Sikorsky for military &8 n

use, can take off, fly,
and land by itself, An
operator nesd only
Use a mouse 1o mark
CYPHERs destination
on a computer
screen. Une of a new
breed of autono-
mous fliers, CYPHER,
six feet in diameter,
i smart enough to
track & person and
strong enough Lo
carry a S0-pound .
load to a drop point
30 miles away.

i



Fitted with a back-
pack MiGCroprocessorn

a cockroach in Isao

shimoyama’s lab
at the Uiniversity

of Tokyo Is ready
{0 recenve ramaoie
control signals that
will stimulate its
Narvous system
setting its lags in
mation, Such “bio
bots™ may someday
help researchers
understanc how
insacts move, says
biologist Robert Full
of the University of
California, Berkeley
where scientists
are working to give
robots with legs
the same speed
stability, and grace
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Sparks shower a Honda assembly line as robotic arms weld auto bodies in
Japan, the self-styled “robot kingdom.” Quick to embrace industrial robots,
Japanese companies became the world's leading manufacturers and con-
sumers, harnessing automation to raise productivity and quality. To keep
up, car companies around the globe installed robots, replacing some
workers. Using a video camera for eyes, Navlab 5 (left) steers a van through
a Pittsburgh tunnel at 60 mph, leaving Carmnegie Mellon researcher Dean
Pomerleau with free hands. Soon sclentists will demonstrate a highway
system featuring robotic cars that within 20 years could do all the driving.



Creepy Crawlers

Clinging to a sphere, a
"spider” robot uses 16 legs
to clamber over a gas tank

in Tokyo, checking for cracks.
Like their animal models,
robots vary in size and shape
as scientists adapt them to
specialized niches.

Experimental solar-powered
“ladybugs” (top left), devel-
oped by Sanyo, use light-
sensing eyes to turn toward
the sun. A DENSO inspection
robot (bottom left] contracts
and expands like an inch-
worm, using minimal power
to move through a tube,

As factories make smaller
and smaller electronics,
robots will shrink further, says
DENSO researcher Nobuaki
Kawahara, who says the
future lies in micromachines.







Dynamic Dinosaurs

Frozen in flight, “Troody,” a replica of a Troodon, balances between
steps. Sixteen miniaturized motors—the equivalent of muscles—
propel her forward. A series of springs adjusts to shifts of weight
and speed as she mimics the quickness and agility of a real dino-
saur. Wheeled robots are easier to build but limited in mobility, says
Troody's creator, Peter Dilworth of the MIT Leg Lab. “The world is a
complicated, three-dimensional place,” he explains.

Strapped In a telemetry suit, puppeteer Barry Crane (below|
prepares to guide the arms of a Tyrannosaurus rex about to chase
the heroes of Steven Spielberg’'s The Lost World into a waterfall.
Crane and five others from Stan Winston Studio controlled the face,
head, neck, limbs, and torso of the nine-ton beast, transforming a
mastar-slave robot into a movie character.







sea and Space

Solo submersible, an Odyssey
lib hangs suspended in a
Newport, Rhode Island,
acoustic test tank several
months after mapping tidal
mixing off Vancouver Island.
Unlike other unmanned
underwater vehicles, the
Odyssey llb is tetherless, mak-
ing it cheaper, faster, easier,
and safer to operate, espe-
cially in deep or icy waters.
MIT Sea Grant researchers
envision networks of such
robots, equipped with
onboard intelligence, roaming
the ocean to gather data for
relay to scientists on shore.

A six-foot-long prototype
lunar rover (below right)
parks on a slag heap where
Carnegie Mellon researchers
check its ability to guide itself
over rough terrain. Plans call
for Earthbound “tourists”
to steer the rover once it
reaches the moon. The vehicle
is smart enough to ignore bad
drivers. The Sojourner micro-
rover (far right) undergoes
final preparations at the Jet
Propulsion Laboratory in Pas-
adena. Sojourner, scheduled
to land on Mars on July 4,
was built to gather informa-
tion on soils and rocks. In
touch with Earth just once a
day, the rover, capable of cov-
ering 46 feet a day, will pick
its own course, driven by tiny
solar-powered motors.







Futurée Shoched~-

Arcing fni.lm a Tesla coil, 1.8
million volts shoots through

a Christmas tree, down a cage
holding physicist Austin Rich-
ards, and into the floor of art-
ist Christian Ristow's San
Francisco warehouse. Later

in this performance a claw

a certain thrill in viewing raw

controlled machines as well
as the coil, foresaw the |
impact in 1919, "Teleautomata
will be ultimately produced,”

he wrote. “Their a will
create a revolution.”







THE DAWN OF MANS

e Fir

B *"ﬂl&ﬁfﬂ ].h

AP
e

i

Three Europeans share an afternoon
in Rome. Geologist Aldo Segre, at left,
and physical anthropologist Antonio
Ascenzi examine the skullcap of
Ceprano man, which may be as old as
900,000 years, at the Italian Institute
of Human Paleontology. Recent fossil
and archaeological discoveries in Italy,
3pain, Britain, and Germany are turn-
ing back the clock on the earliest
human settdement of Europe.
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N A SUNDAY AFTERNOON N
March 1994 a glimmer of bone
caught Italo Biddittu’s eve as
he glanced at the shoulder of
new roadbed in the lalian countryside, 55
miles southeast of Rome. Two years later, on
a warm day in May, the veteran archacolo-
gist and | walk along the fresh blacktop of
that still unopened road near the town of
Ceprano. The air is filled with birdsong and
the smell of mint. We pause as a shepherd
leads his bleating flock across the road and
then continue on to the spot where Biddit-
tu saw the piece of
bone-—an eight-foot-
high bank of wearth i
created when a buil
dozer cut through a
srnall hill.

“im [taly wherever
bulldozers work, we
nspect in case they
dig up something an-
cient, Biddittu says,
explaining why he was
there in 1994,

“Something ancient” in Naly usually dates
back 1,500 to 2,500 vears to Roman or Etrus
can bmes. But the fragment of bone Bid-
dittu picked up in 1994—a specimen from an
carty member of bur genus, Home—was star
tHingly older, probalily dating hack 800,000
to 900,000 years, Biddittu didn't realize it
then, but he'd just set the clock back at least
L0 vears for Europe’s oldest known Flomo
Specimen.

“Quit .. precisamente,” he says, kneeling
and scraping away the soil that landscapers
have since placed over his discovery site. "Right
here 15 where | saw the fragment. It was about
four centimeters |one and a half inches| lomg.”

The Continuing Search for Our Origins

Artiche in this senes focus on early members of our own
pernm and the hominids thae preceded them. Much of thin
resesrch wit supported by yolsr Socioey.

Soon after the discovery Biddittu and a team
of his colleagues from the Italian Institute of
Human Paleontology swarmed over the site,
excavating hundreds more such Iragments,
many no bigger than splinters, By the spring
of 1996 they had pieced together much of
the skullcap of what has come 1o be called
Leprano man.

The news of this surprisingly old European
fussil has drawn me to Italy. For much of the
past two years | have been reporting on new
ideas about the evolution of Homo and its
spread throughowt the world.

Biddittu's find s
st one of a rash of
I | et carly human  fossil

oo sopene sapjenn. 2110 other  archae-
| I sanderials ological  discoveries

Eipisanmumm. 0 lc i BEurope in
the past lew vears.
These hnds, in sites
ranging from [ialy
and Spain to Britain
and Germany, have
forced scientists to
rethink  their  ideas
about who the first Europeans were and when
they arrived on the continent,

Until this decade scientists knew little about
humans in Furope before the Neandertals
appeared about 230,000 years ago. Only a scat-
lering of older human fossils had been found,
Many specialists doubted that any human spe-
cies had even stepped foot on the continent
until about half a million years ago.”

The most logical candidate for settling
Europe wis Homeo erecius, o species that proba-
bly evolved in Africa abowt two million years
ago. Erectus looked a lot like modern humans

“Ser "Meandertals” in the lapuary 1996 fssoe, and
“Expanding Worlds” May 1997, both by the author

Determined to leave no bone unturned, archacologist ltalo Bidditw and paleontologist Eugenia
segre-MNaldini revisit the highway construction site 5% miles scutheast of Rome where Bidditty
unearthed ltalys earliest human in 1994, Reassembling the bulldozer-shattered skulleap took

a year. |talian researchers identify Ceprano man as a European Homo erectus,

4 Natrowal Geographic, July 1007
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Are these the remains of 3 youre human o

fragment and limb bone (above, at bottom) found at the Venta Micena site ne

a very young horse! Debate has focused on a skull

ar Orce in south-

eastern dpain. At one million to 1.2 million years old, the fossits are controversial contenders for the

first European” title, Prehistoric Spaniards may have used stane hammers and sha p-edged flakes

ail LEMUER T SCAVENES MaZat al d bone marrow from
hyenas, represented by the lower jaw and teeth at o
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Some scientists believed that by the ume

¢ to early humans,
a new species of Homo, one better adapted for
life there, had evolved. The first European, they
thought, could have been a
Homo saprens or even something entirely dif
ferent. But there simply weren't enough fossils

to determine which species arnived hirst,

Europe dhid become accessb

wirmbivie Torm ol

T WAS TRNTO THIS MAELSTROM 0] l."'||"||-|!|i"'|'|'

ary uncertamty that ale Bidditto stam
|'-|r1_'-.f l.'|.|'|| i1 he F‘i|'|-.l.'1| LI the hirsl PIeLc
of Ceprano man. The reassembled akull,
which lacks a lower jaw and face, now resicles
i a safe in the office ol Antomo Ascenzi, a
physical anthropaologist m o
at “La Sapicnza” University ol Rome, who
with the team that
analyvzed the skall

1 IIII_'|_|J|.,..| s hioo]

wirked excavated anmd

For now, we re calling him Homo erectus,

savs another team member, geologist Aldo
Segre of the Ttalian Institute of Human Paleon
tology, as his wife and collaborator, Fugema,
drives me through Rome’s morming rush-hoar
traing toomeee! Ceprano man

'he Segres usher me into Ascenzi’s high
ceilinged office in the grand old stone build
g that
department. " Now yvou |l se¢ the o

houses the university s pathology

dest skull 11

|"._'=r|'|'|'l|_', S:1VS ASCENELL A -._III:I-r||."|' P ol ,'.fl-ll|'-ill.!

ael as e |1|.1U-=~ thie redsembled ~.|-.5|-|=. with its
low sloping forehead and large b 1'-'-'.'11.|I_L'.r:=- 0

his desk. Tracing

s finger across the skull,

ALCeTifd ;1-:-|J|I'~ ol features that seem %'.'.il'll||_ il

not arcane, to me but that indicate 1o special-
sty that Ceprano man was a Home ereclus, Pt
with some distimctive features.

“Classic Homo erectus has a slight crest along
the center of its skall,” Ascenzi savs, running o
hnger from the forchead back. " This skoull has
no crest at all” Ascenn also points.out that the

Ceprano mans brain was sigmibcantly larger
than that of the classic erechis.

Ascena doesn't believe that Ceprano man
WCIES Ak another hiomaoan
fossil, the Maver mandible, found in 1907 at o
site called Mauver near Hewlelberg, Germany.
SOMme SClentists assign that specimen to 1ts own
species of Homo, which they call Hemo hewded-
I hey
mygrated 1o Furope about

:'-i.'jllll;._'w O (e same s

||'|'-".!-.rL'.h'.'1'|!.1 I |I.'| Wi r! 1T -||r'|'|'IJE JI-I'I"'.'n;I'fn'."-.'.'i
walt a mithon vears
ago from unknown parts and later evolved into

| hie

the sturdy, -.|1|1|-.1L§.tp1n| Meandertals

The First Europeain
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Bones from level six at the Sierra de Atapuerca’s
Cran Dolina site demonstrate a human presence
in Spain at least BOO.000 years ago. Nearly a hun-
dred hominid fossils and twice as many stone
tools were collected here in the 1994 and 1995

BEXCAVATION Seasons.

[faltan maore resemblance be

tween Ceprano man and erectus (ossils ol

SCICTISES s

abioout the samwe 4 that were found n the
19505 across the Mediterranean Sea mn Algerio

“That suggests that the orpin of the people
of Ceprano might be North Atrica, says Segre.
[t 50, sorentists must heare out how those early
humans reached laly withour leaving traces in
|urkey, Lyreece, or other points en roiie. Segre
wonders it in the past western FEurope and
Alrica were connectid by land. Although other
saientists doubt than ides, Segre cites the dis-

cowvery of early stone (ool m Sicily

L)
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“Large question marks” are what Britsh paleontologist Alan Turner sees on potential passages from
Africa through Gibraltar and Sicily. Even with a glacial sea-level drop such travel would have required
a sen crossing. (Coastines today and about 700,000 years ago are shown.) Evidence for the first
routes into Europe remains scanty. Did early Homo find a way to crass deep water! Turner also sug-
gests that large carnivores, like the ssber-toothed cat and hyena abave, probably created obsmcles
to sustained hominid settlement north of the Mediterranean untl abour 500,000 years aga.

O THE SCIENTISTS who ponder such
migrations, 1994 brought more sur
prises. Before the Ttalion ream had even
begun o assemble the preces of Cepra

nov mans skull, discoveries i England and
Spain, triggered o nationalistic rivalry over
which country could claim the first European,

In the spring of that year British scientists
working at a site called Boxgrove a few miles
inlund from the English Channel announced
the discovery of the earliest evidence of Homo
in Britain—a tibia, or lower leg bone, about
S00,000 vears old (page 108). The excavators

10z

alsoy found hendreds of hand axes similar o
those Deing made by humans in Alrica at that
tirne. The tibia apparently belonged to a man
whose people had crossed into Britiin between
478,000 and 524,000 years ago, when the Brit
1sh Isles were connected to the Furopean con-
rinent by a land bridge,

According 1o paleoanthropologist  Chris
Stringer of the Natural History Museum, Lon-
don, the peaple of Boxgrove were Hiomo heidel-
bergensis and may have migrated to Burope
at about that time, The bearded, energetic
strmger brings the nibia from the storage vault

Natiomal Geoprapic, July 1007



it the museum and places it on a table in his

affice. Broken into two meces, the Done 5

brown and bears faint chew marks, perhaps
Irors a ||.-||!'_|1 widll that scavenged Lhe COrpse
with
ay 1east twice 15 -3 TNiLls
cular modern human; its length indicates thai
Boxgrove man stood feet eleven
mches tall. Large ridges along the back ol

the bone suggest that the muscles attached

af Boxgrove man. It is massively thick,

& much bone tissue

JUMOUT 1

g I|'||.'i1'| WEDE 1IMIImeIsd .I!'|| |-||',-.L-r.".|:. "'rl'l"l:_"LT

wave wietzhed abotit

estimmates that he would
O poumid s,

But the British had scarcely won the title Tor
the oldest known Buropean when a Spanist
tetim toOR 11 away

|

In the Sierra de Alapucrca in porthern

Spamn near Burpos, | drove in the summer ol

19U with archaeoloeist Budald Carbonell and

palecanthropologist Jose Maria Bermude: de
Castro 1o a site called Gran Dolina. it hes along
a narrow canyon that had been cut through a
hillside ta budld a railroad at the turn of the
century. We climbed about 30 feet up a scaffold
Mlong one of the steep walls of the trench and
team calls level six—an

|._'.I||ILI.| whiat the

cove doe into the trench wall, Four archae
ologists knelt in the dirt, carefully excavating
what had been the tioor of a cave Visiled

LIRS
by premstoric people hey wiere trying
|_'-.|.'||,1 S0 Le eXAact @S OF [NROSE ["l_'l'|"|l.'- .Il'll'l
were their only cloe, Thes

appeared to be more ancient than voles found
B

Fl!"‘.'l'!"l ||| H '.|.|||.

at Boxgrove, so the Spaniards argued that ther
site was older,

[his was a campy used peaple whiy hived
sa el

Carbonell. He could be conhdent that humans

belore the Neandertals began (o evoive,
TN R |;_-_'.| T

LT

I"h:'.l |'I.':.'I'- |II'I-' thanks Lo

wieeks earlier by s colleagine viartin
Najera, an archacologist who had been digging
at this site {ar the past 14 seasons without hind
ing a hint of human lossis

day, she no

llll_ '|||.I "'Ill

Fhen, on a seemingly routine
ticed what looked like a tooth in
called out to he
ne three carly human teéth in her hands,

i '.l'lall.

solleagues and wiis soon hiold

nt helieve my evies

after working
We had
aur tooth

here soomany vears, shie sad excitedb
o winit for Bermuder de Castro
they were fturnan, vl

bl misE—toy conhrm

miside we all knew. We were all trembling as he

examned them.
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Robust bones of his 1971 Arago cave find led
French prehistorian Henry de Lumley, holding

a cast of the 400,000-year-old fossil and partial
skull reconstruction, to label it H, erectus. An estl-
mated brain size exceeding the erectus average

sugpests affinities with archaic Homoe sapiens.

When Bermuudez de o comnfirmmed

". I | E
Martin s discover '.'.|||-|||l-. A STICYLILS o

TARLN
chioed
down the canvon. By tha L'I'||| af the next season
the team had unearthed nearly a hundred [rag-
tonls, and

menis . of human bones, 200 stone
W scraps af anmal bones from wiathin the
pxcavdalion seie, an arga the size ol An averag
vt o,

[he fossils turned out 1o be much older than

Liie Leam had anticipated. and sOme scentisis

by ok R — W @y AL |
believe that they represent a new species, Geol
AT

A that masmetic minerals in the layver

aeists analyzed the sediments at the sits

II-. LETTIRIN
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[T planet s magnetic field
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Caran Doding had to Be alder than that. and
thus close o the age ol Ceprano man, which
had been discovered a few

promative guarts tools lound ot a

months carlier. And
lower level ol
the dig Provedd cilder still, dal g Dk aboutl o
mullion vears ago.

Carbonell 15 still ebulbient when [ meet him
i s fab at the University of Koviraand Virgil
i LarTagona, on spain s northeastern coast, He
ind Bermudez de Castro show me some. ol the
tools they have recently turned up at Giran Dol

| Fi:h. II'Ill"I FEoiTd LELE I"'IJL.r I'|'||||||I|I NILCEL] |||||

4 MOre grisiy purpose, |

strati’ resemble the simple iid ston

Mnca elore hand axes were Inventes

|_l||'|||'r o
(O o

Cre napped 11

L hiose
froun the same layver 35 the human remains an
lovod s 2

mare inventive. One hinger-length
harp cutting edge on om
has a flat edge that lets my index finger guide
the motion of the tool ||.'..'..i-.-.:'.. s g kmife,
savs Carbonell The carhiest one ever gssend
ated with humans in Europe

Humans probably used such knfves o

butcher anmmals, rom deer and horses 1o ol

|"|':-]::|'- O TR ||.'-|.--"I' |'-|.|||_"-. |I'.I'-_'J L '-I.'il'~' in

thas ancient Ccampsite, MONW SOentists now

think that our ancestors dso osed the toabs Ton

varmimng the bones

inder magnihcation; they have discovered cut
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murks on human bones. In sités rangme from

i | | | - - ¥
South Alrtce 1o Croatia 1o the LS, Southwest,

AT evidendce mmdicales ||I.I| i I|.III.|'|.I|I-i"

may long have been part of the human hes

itapee. | nsk Carbonell how he thinks the unfor

turate ones al Gran [Dohinag met their fate He

shrues, “ They treated their fellow humans the

sgame as the other funa, e savs,

EANWHILE, to the:south in the dr
countryside near Granada, other
leams of European paleontologst:
have discovered evidence that

SELIATEALI WELY I".!|.,|'.'r'||!_'_ .|"|||i':|". 1Tl "‘l||.:'||

even carlier than the Gran Dolinag PEOPHD WETL,

['his 1s the (Odduvar Gorge of Spain,

P lenntolosast Bienvermdior Wlartines
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How bushy = the Homo family tree! Briush
palecanthropolegist Chris Stringer thinks that
the S300.U00-year-old Mauer mandibde (lefr with
Heidelberg, Germany, in background). represents
H. heidelbergensis, a species more modearn-
loaking than H. erectus and perhaps the first spe
cies 1o populate Europe. According to Stringer
the jutting brow and rounded back of a 300,004-
year-old skull from Stelnhetm, Germany (below)
place |t on a branch leading from those earllest
BEuropeans to the Meandertals. Many scientises
share Stringer’s view of a multibranched family
ree; Cithers believe that just two species

i
M. erectis arnd H selfileng——account fof the entire

human fossil record ocutside Africa

L Ol ovet !||-' -'-II|I.|I"|' FdVINE e

II '_'...:_' || il 1

tkenis tiv Alrica’s most famous homimd fossil
oite, At a small museum in the town ol Orce

ared colleague Pan |'.|‘||u|'.|--I il 1

1= Llniversiny
ol Malaga show me skull fragments of a saber
oot h. Although other paleontologists disagree,
|||I_"-' |-|-_"| |'. 18 %5 II||"'.,.|".'I'r Fascrrl ||'-|".'I -, Al

can species, and argue that the presence of this
cat i Spain aboud |

i | 1 . B
that humans had also dispersed out of

ki on years ago mphes
\lTica,
['his carnivore ook only the Heshoest parts of
its prey, says Palmgvist.” In places like Cidovan
it left a lovof carmion and bone marrow for hy
enas and humans, Humans would almost cer
farndv have arrved wilh this oa
Martinez-MNavarrio also shows me skulls ol
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Boxgrowve 500 060

Under the brush of artist John Sibbick, an
ancient Briton appears as he may have been
about 300,000 years ago. Inspired by the tibia
and pair of lower incisors (below) recently
discovered at Boxgrove, this reconstruction
also draws on other similarly dated Homo
heigelbergenss fosslls, including a skoull from
Bodo, Ethiopia. Deftly formed flint hand axes
like the one clasped at right were found by
the dozen in the same deposits that yielded
the tibia. Bone dimensions indicate that Box-
grove mans stature was comparable to that
of a husky modern adult. A mid-shaft break
reveals the striking thickness of the tibia
Such mass reflects not only the physical de-
mands put on the bone and the exerton of
large muscles but also a diet rich in minerals
and protein. This northern European popula-
tion may form part of the ancestral stock of
the large-bodied, cold-adapted Neandertals

horse, and another species of sabertooth, All
were foand at a nearby site by a team led In
Spanish paleontologist Josep Gibert. They were
discoverad on top of a cache of 15,000 other
mmal bones of the same ape. Almost all show
signs of hyena-gnawing, leading scientists 1o
Detieve that the site was a hvena e But the
skulls were not crushed as hvenas ustally leave

thie skulls of therr prey. Instead, the rear of each

skl was missing in all but the sabertooth's
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SWe thunk humans broke into the skulls with
stone tools o get the brains,” says Martine:-
vavarra. Although the sabertooth’s skull was
not broken, its fangs were missing. Martinez
:"'-I.I'-'-II|I| -Ill.'..lli-||l"- [ :
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lanigs as kmives,

LOwWn As verla

(sibvert

Excavators alf His  <ite.
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inrant

Ihe fossil is a brown patch of bone

Micena, also [Tound what

colleagues argue 5 the skullcap of an
o
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three  mches i diameter. Tt was  dis-
covered near a seven-inch-long piece of an
mfant’s upper arm bone. Most palenanthro-
pologists who have seen the bones believe,
however, that they belonged to a young horse.

Whiether or not the skullcap s human, many
archaeologists now think that the presence of
African fauna together with human tools and
evidence of butchery at Orce support the the-
ory that humans had made it into southern
Europe prior to i million years ago,

o1 oxty did members of the genus

Homo reach Europe carlier than

previously believed, they seem 1o

have been capable of advanced

behavior, A deep dent across the browrdge
of Ceprano man may testify to that,

“We studied this with a physicist,” explains
Antonie Ascenet, lightly touching the scar
while showing me the skull at the medical
school m Rome. "We think the man was
charged, perhaps while hunting, by an animal
the size of a bison. One of its horns struck his
torcheud at around 35 kilometers {22 miles| an
hour. But he wasn't killed. The wound healed.”
The scar may be the earliest evidence that
Homo had begun to hunt large, dangerous
animals,

British excavations at Boxgrove indicate that
the man whose tibia turned up there may have
been a hunter too, “We have a piece of horse
scapuls with a wound probably made by a
woden spear, says Boxgrove's site director,
Mark Roberts, as we walk the extensive excava
tion site, which until 1995 was o hundred-acre
gravel quarry. Half a milhon vears ago this
landscape of gouged earth, littered with heaps
of chalky gravel, was the shore of o peaceful
lagoon with white cliffs rising behind it

“"Horses may have moved up and down the
coast in herds,” says Roberts. "Almost certainly
humans would have been hunting them coop-
cratively, rather than scavenging them. We
belicve that because we never find butchery
marks an wop of the tooth marks of scavenging
animals. It's always the other way sround.”
Roberts thinks that the scavengers would arrive
after the homans had already left with the best
cuts from their kills,

“"Betore, we doubted that homans had
speech this early,” says Roberts, “But for this
kind of group hunting, which would reguire

The Fivst Europeans

strategies such as ambush, speech would have
been critical.”

Even stronger evidence of hunting began to
emerpge i the fall of 1995 neir the wwn of
Schaningen in Germany, There scientisis have
discovered five artfully shaped throwing spears
about 400,000 years old at a site on the edge
of an enormous strip mine. | stand near the
rim of the mine, which plunges 330 feet down
and extends for three and a half miles, with
the chiel archacologist, Hartmut Thieme of the
Institute for the Preservation of Historic Mon-
uments. We watch a monstrous 140-foot-high
excavating machine dig away tons of earth wiath
a conveyor line of dirt-biting buckets,

"We never would have made this wonderful
discovery il the muning company hadn’t dug
here,” says Thieme, who for 14 years has pre-
ceded the digging buckets to rescoe any arti
facts that turn wp. In 199 he persuaded the
mineowners to spare the promontory where
the spears were found along with thoosands of
butchered horse bones and the hearths of
camphires.

“Try o imagme the scene 400,000 years
g, hie says, A lovely lake with herds of horses
drinking at the shoreline. Humans hiding in
the bushes. Ar the right moment they leaped
aut, throwing spears, Since the horses wouldn'y
run into the water, it was easy to catch them.”

In Thieme's lab | see the spears, which had
been used and abandoned 10 a peat bog near
the lake. For 400,000 years the spears were pre
served by the moist peal. The longest one, now
broken inte two pieces, once measured more
than seven feet, Thieme pulls its tip from the
brath that now protects i Dark brown and glis-
tenitng, it looks as iF it were carved vesterday

"Look at that np,” he says, "It's 90 hine and
narrivw. The heavier weight at the front of the
spear tells us it was made to be thrown trom a

distunce rather than thrust at close range. The
hases of some of the spears are resniyided, -

hirps from their use as digging sticks.”

VIN MORE PROVOCATIVE eévidence of
the mcreasingly elaborate behavior of
the early Europeans les about 60 miles
from Schoningen. | drive through the
redbing farmlands of the Thuringia Valley o
the outskirts of a village called Bilzingsleben,
Entenng a lenced-off excavation area about a
third of an acre in size, [ tind the site’s director,

i



Lhetrich Mama team of

excavilors. Manmia, an archaeologist at the Lim-

working with a

versity of |ena, has worked thas site in the

formier East Germany since 1969 his wife.

Lirsula, has been digging there with him for the

past 16 years. 5o far, Bilzingsleben has pro

duced hve tons of archaeological material,
inciuding the world's larpest collection of bone
artitacis

[here was a spring-fed lake here,” savs
Mania, "and people camped near the spring
[hey had workshops, some for WEITKITIE bone,
others lor stone and wood. Each is different.”

The peaple of Bilrnngsleben made structures
simuar to those of the Bushmen in southern
Atrica todday, savs Mani. His team has uncov
ered three circular foundations of hone and
stone 9 to 13 feet across. In the center of one
dwelling they found a long elephant tusk,

which Mania suspects was the center DSt

[ 1]

15, bath adia
cent to the structures and scattered throwagh

| hey have also onearthed heart

thie sitie,

But Mania's most intriguine find lies under a

protective shed. As he opens the door, sunlight

smooth stones and
oieces 0f bone that he believes were arranged
by humans to pave a 27-foot-wide circle,
“They mtentiomlly paved this area for cul
turald activities,” savs Manima. "“'We found

large anvil of quartzite set between the horns of

Hluminates a cluster of

1ers A

s huge bison, Near it were fractured human

scud]

If i storeroom in thi 'ni:'l.lgl' AMania shows

|

me another controversial discovery—a  15-
incn-long piece of an -.'1{'llh.||1_r_ tibia engraved
with u series of regular lines,

“Seven lines go in one direction, 21 go in the
olher, he savs

bone with cot lines that are also too regtilar 1o

We have two other pieces of
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Looking beyond the bulging brow of an ancient human, archagologise
Dietrich Manm (left) sees “conspicuous evidence” of complex social
activity as early as 412,000 years ago at Bilzingsleben in eastern Germany
Homimids Manm regards as advanced Homo érectus used diverse tools

ar, and wood to hunt and butcher rhinas,
elephants, and bison. An elephant leg bone fragment (below) carries 28

crafted from stone, bone, ant

marks Mania calls “deliberately, regularly engraved cut lines,” which he
believes "indicate abstract thinking and symbalic behavior” Interpreted
as a permanently occupied campsite, Bilzmgsleben preserves evidenca
of structures and a paved space for proup rituals (botom) that may

tave included crushing and SCALLENNg human remain:

Iy

=,

it evidence of abstract thinking and human
languape.” Most specialists would argue that

ated at around 400,000

those engravings, «
vears ago, dre much too old to represent syvm
bolic thinking, often regarded as a debming
trait ol the modern human mind. But if Mania
15 correct, humans of this antkjuity in
Europe—and probably elsewhere—were f
more advanced in their thinking than scientists

Ve Lmagined

o000 YEARS Aco-stlaciers blanketed
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regions, In 1993 another Spanish team working
mn the Sierm de Atapuerca announced the dis-
covery of the remains of at least 32 individuals

dating back J00 (00 yvears.



[he tossils were lound o an underground
cave called La Sima de los Huesos, or the Pit ol
the Bones. There workers found the remains,
mostly of teenagers and young adudts, which
may have been thrown down a shaft, perhaps
in a ritual that predated the organized burial of
the dead. The discovery mcluded three skulls,
one of which had contained a brain as large as
a mordern human s.

Therr facial strocture showed the begin
nings of Neandertal features, including a mid-
tace that projected out like a beak, says one
of the team's leaders, Juan Luis Arsuaga of
Madnd's Complutense University. “Yet they
were ahout as tall as we are. The Neandertals
were shorter)” It's still unclear whether these
pre-Neandertals were archaic Homo sapiens
late hetdeliereensis, or a new species altogether

There could have been a big party of differ-
ent hominids hiving m Egrope together,” sug
gests Chive Gamble, an archacologist at the
University of Southampton in England

[That diversity could have redqulted from stic

cessive migrations ol early humans into Eu-

rope; Once there, those first Europeans wou
have been shaped by the rigors of living in such
1 harsh climate

“In Europe there are long winter months
when the tood supply shuts down, so humans
had to live on meat like carnivores rather than
i '|l.'!:|.'ril'||l.1-|'l III'-ZI'.' mosl -.Iltl-._‘l' :=_'lr||'|'!i-'|[l_"-i.. Sd¥Ss
Gamble. This meant getting to the right spot af
the right time, and so they had to learn to plan
better and organize small groups that often

(|

nad to separate from the others for extended
periods. "To survive in Eorope, they had to de
1r|.'|l I|'I Lt I|HI.|IL"I| Sl I.II‘ el 'l |-'_=_. I'-|' .l._|||'--

Such complexity has left 1ts mark across the
|'."I||,|I.'.=|'.!- conunent
and Germany, [taly and Britain, and as Clivi
Gamble had told me in his ofhce.
wasnl the cradle of humanity, but we now
know that it was one of its most creative

workshops []

A | witnessed 1n Spamn

Eurape
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Yvhere horses grazed 400,000 years ago, archaeologist Haromut Thieme (right, with fossil horse skull

and jaws at

ower left) has found finely crafted wooden spears honed for hunting. Five spears, their

weight balanced for throwing, have been collected at Schoningen, Germany, since 1995. Such discov

ErHes

here and across Europe—promise to reshape our understanding of the human diaspora as

dramaucally as ground-gnawing mining machinery {above} reshapes the Schomngen landscape
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Torrants of water rocketed
from outlet tubes at the
base of Glen Canyon Dam
for seven days in the
spring of 1996. The artifi
cial flood was designed to
marshal sediment from
the nverbed to rebanild
downstream beaches long
eroded by the dam's fluc
tuating outflows. More
than 50 new beaches were
created, only to be threat
enaed by this year's runoff
from a record snowpack in
the Rockies

Glen Canyon Dam has
bean hailed by supporters
tor 1ts water storage and
power generation but
denounced as Pandora's
dam by environmentalists
Bruce Babbilt, Secretary
of the Interior, recently
decided to reduce the
range of fluctuation in the
dam’s outflows to protect
the downstream anviron
ment from erosion, even
though such action
limits the dam's ability
o generate electricrty in
periods of peak demand



Grand
Mali;%ged

Canyon

Target of five million tourists a year, Grand Can-
yan National Park is also invaded by frequent
air pollution as on a May moming {(following
pages|. Restrictions to reduce noise from sight-
saeing arplanas and helicopters are baing
phased in. On the Colorado River, boatars

encounter an ecosystem transformed by Glen
Canyon Dam upriver. Still unresolved: Can all the

canyon's competing interests be satisfied?

by WMIICHALEL B, LONG
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mE wG wave in the Colorado River's

Crystal Rapids churns in place like

an ocean breaker that doesn't

know where to ga, The first four
dories of our fleet have avoided it by hewing
to Crystal's relatively calm right flank. As we
enter the rapids’ tongue in Segueia, boal-
man Martin Litton loses his lefi osr because
of a cantankerous oarlock, and the oar foats
beyond the desperate grasp of guide Stephanie
White. We find ourselves pointing toward the
monster wave, 25 feet high—the centerpicce
of one of the most intimidating half miles of
white water in North America.

With a display of brawn that would do cred-
it to a twentysomething, 79-year-old Litton,
the grand master of dory boatmen, keeps
Sequoea straight on, We ascend the big wave as
a climber ascends g vertical face ol rock—and
lose momentum. | see wavelets frothing on the
curling crest, and instantly we are flipped like
frying eggs, sunny-side down, into the green,
wet waomb of the Colorado.

When | surface, [ see Litton near the cap-
sized Sequota. | hear White screaming, “Swim
right!™ We are being carried toward the Rock
Garden, a phalanx of boulders marked by
blisters of surf. The aluminum dory crashes
into one rock, then another, generatng great
bareoms that resonate through the canvon. The
current delivers me into a rooster tail of foam.
Like a twig in a torrent | carom off a boulder,
banging a leg and lacerating a thumb. In this
tempest a rescue dory appears. We are hauled
over the side like rag dolls.

Later, on a beach across from Thank-God
Eddy, we contemplate the stove-in stern of our
|B-toor dory. “You're not going 1o write about
this, are you?" Litton asks. It is a wry question.
He knows perfectly well 'm going to write

Pianting his oars in the teeth of Horn Creek,
one of 95 major rapids in the canyon, a boat-
man braces his dory to keep it from Hipping.
Tempestuous Crystal Rapids capsized the
author's boat, dumping its crew into frigid
water for a four-minute sluicing through rock-
studded white water before they were res-
cued by another dory.

120

about our flip in Crystal Rapids. The rapids are
part of my reason [or being here,

| have embarked on this vovage to experi-
erice a river altered by man's hand: Since 1963
Glen Canyon Pam has been like a tourniquct
on the Colorado River, restricting the river's
How and changing its environment. Crystal
Rapids is a pretty good example of that.

Crystal was built by a debris flow—a power-
ful slurry of boulders, mud, and detritus fed
by heavy rains—that cascaded down Crystal
Creek Canyon December 6, 1966, Like chum-
ing concrete, the mixture stormed into an
unremarkable stretch of river, creating deadly
riapids that have killed five peaple, more than
any other Grand Canyon rapids.

“Crystal remains & dangerous rapid,” says




Bob Webb, a hvdrologist with the United States
Geological Survey, "mainly because Glen Can-
yon Dam, 113 miles upstream, constrains the
Colorado’s flow to somewhere between 5,000
and 20,000 cubic feet of water per second.”
Before the dam, flows of more than 120,000 cfs
piled through rapids, rearranging rocks like a
cue ball disperses billiards,

“Evervbody talks about the Grand Canyon
cutting downward,” Webb says. "Now it's filling
up. Debirss flows from the tributaries are con
trolling the hydraulics of the river, ¢reating
new rapids and enlarging others.”

such debris Hows aré only one of the envi
ronmental problems that have dogged the river
since the dam closed its gates in 1963, inaugu
rating an epochal transformation. “The dam
provides us with recreation and electricity, bul
its alteration of the river's flow has been deci

sive,” says Rob Arnberger, supenntendent of

Grand Canvon National Park. "One ecosystem
wis destroyed and replaced by another.”

LEN CANYON DAM i3 i hangover from
early 20th-century water wars among
states served by the Colorade River

and its tnibutanies. With thirsty California at
the end of the pipehne, Colorado and other
upper basin states feared they would lose theis
share. The states resolved the matter in the Col

orado River Compact ol 1922, agreeing that
Colorado, New Mexico, Utah, and Wyoming
would deliver 7.5 million acre-feet a vear of
river water to the lower basin—Arizona, Cal-
ifornia, and Nevada.

Congress authorized Glen Canyon [Dam mn
1956 as a water-storage facility to help fulfil
the compact and to penerate cash through the
sale of hydroelectric power. The dam was 300
teet thack at its base and 710 feet high, a convex
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hic Television, Playing to packed houses 13 times a




ogvieg " Hiudden Secrets” chronicles the history
d Canyon—from MNative Americans to the lirst Spanish
loits ol Maj. John Wesley Powell and hs boat-

the perils of the Colorado River in 1869 and 1871
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Cleaving canyon walls at the rate of less than an inch a century, Deer Creek gnaws through
Tapeats sandstone. deposited in the Cambrian period more than 500 million years age. Vishnu
schist, the oldest rock in the Grand Canyon geologic staircase, is nearly two billion years old,

fert million tons of cream

colored concrete that looked out of place

-hunk of nearly
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Before the dam—and after

As in a hardenad srtery, the How of the Colorado River
Is restricted by Glen Canyon Dam. The predam river
raged with giant spring fioods that scoured stream-
side vegetation, Now the 292-mile stretech of

river between Glen Canyon Dam and

Loke Meaad rises and falls according

Plants and shrubs have gained a foothold on formerly bare

hanks. in the predam riparian zone, only short-lived herbs Fredum Paostdam
and grasses survived the annual flooding of the Colerado
River, a torrent that reached 300,000 cubic leet o second in
1884, Above this zone perennial acacia, mesquite. and oco-
tillo took root. In the postdam ecosystem exotic tama-
riska and native willows crowd beaches. Teaming
insact fite draws hirds preyed on by peregring
falcons. Bald eagies feed on rainbow
trout, which now outnumber

native humphack chub,

ILLIENTEATION Y B

annual Row



change in the riverine ecosystem. But what to
make of 1tf Depending on vour poimnt of view,
the new environment was to hate or to love.
Edward Abbey, the envitonmental writer, had o
solution—Dblow up the dam. David Foreman
and others of Barth Pirst!, a radical green
group, unfurled a 300-foor-long sheet of black
plastic down the face of the dam 1o simulate a
crack. And one river-running folksinger, Katie
Lee, exconated the LS, Bureau of Reclamation
as “wreck-the-nation” dambuilders who had
“wiped out the goad Lord’s work.”

Yet below the diom river-running tourists
were showing up in ever-increasing numbers;
i 1996, 26,000 peoplé ran the river. Still, the
river runners and their guides did not care
one bit for thase fluctuating tides, which could
strand their boats.

N 1982 the Department of the Interior in-
augurated a Glen Canvon Environmental
Studies Program headquartered in Flag

staff, Arizona. Its corps of scientists branded
those fluctuating flows as too extreme; too
trequent, too erosive, and altogether too det-
ritmental 1o the rvenine environment.

Responding to these concerns, Babbitt's
predecessor as secretary of interfor, Manuel
Lujan, decreed 3 reduction m maximum fow
from 31,500 cfs o 20,000 ¢fs. These so-called
interim flows rankled the power community
because the reduction took some of the edge
from the dam’s capacity lor peaking power—
the ability to boost power output guickly by
running more water through the turbines,

Under the environmental-impact process,
the dam’s efféct on the river was up for scru-
tiny and comment by all sorts of imterested
partics. Dam and power folks looked around
the table and saw Indians, hydrologists, rivet
gundes, fisheries biologists, sedimentologists,
archineologists, and environmentalists of sev-
eral stripes. The discussion proceeded under
ground rules set by the Grand Canyon Protec.
tion Act of 1992, which mandated thar the
dam would henceforth be operated to “pro-
tect . . . and improve” the natural, recreational,
and cultural resources of the Colorado River
downstream of Glen Canyon Dam.

After several years of sometimes heated dis-
cussion, hundreds of river voyages by scien-
tists, and thousands of letters, nine operating
regimens were identified, from ne action at all

1 26

to Huctuating flows 1o steady lows year-round.

Participants selected moderately fluctuat-
ing flows, arguing that it met two key needs—
environmental  protection of  doewnstream
resources and the generation of electric power,
albeir ar o slightly reduced output. The stage
was set for Secretary Babbitt to choose the
dam's operating regimen.

Meanwhile, scientists were discovering the
dam’s capacity to surprise, “We were dead sure
that Huctuating flows were the proablem,” said
fack Schmidt, a geomorphaolowist at Utah Stite
University, “but the sandbars kept eroding
despite flow reductions.” Schmildt and others
began 1o realize that the river was telling them
something. While most of its normal sediment
load was being shortstopped by the dam,
downstream tributaries were contributing suf-
ficient sediment for beach rebuilding, argued
MNed Andrews. a hydrologist with the 1S, Geo-
logical Survey. He declared that a "Mood flow”
from the dam could mobilize this material
from the bottom of the river channel to create
new beaches.

Despite early opposition from the Upper
Colorado River Commission, an orgamization
of upper basin states very protective of the
water stored in Lake Powell, the Hood was an
idea whose time had come.

In the edrly morning of March 26 last year,
Babbitt himsell turmed the wheel to begin 4
Aood that maintained a flow of 45,000 cfs for
seven days. Compared with predam floods 1t
wits wimpish, but the river swelled, swirled,
and eddied, colored itself chocolate brown and
made whirlpools, preening for scientists de-
ployed downstream 1o monitor the effects on
beaches, vegetation, and endangered species,

Soan after the flood was over, Babbiti
declared victory—new beaches, new back.
waters, [t was troe. Smooth as churned butter,
beaches had been built up on both sides of the
river. Would they remain?

No said Martin Litton. All the flood hud
done was “maove sediment downstream, closer
1y Lake Mead. Sure there are some bipuer
beaches, but thev’ll be gone in a vear or s0”

Tivassess the changes firsthand, i late Aprl
| join Litton for a 16-day, 280-mile dory tnp
fram Lees Ferry into Lake Mead, through the
entire Grand Canyon. There are 20 0of us, We
rendesvous with the boatmen and their
dories—Sequona, Tiaaboo, Dark Camyon, Qotsa

Nutional Geograplie, July 1007



A congregation of tamarisks stands on the shoreline at Eminence Break, Brought to the
Linited States from the Middle East as an ornamental shrub nearly 200 years ago, tamansks
now crowd many western waterways. Here they offer lood—hordes of tiny leathoppers—and
shelter to increasing numbers of birds, which in turn have drawn a healthy population of per

egrine falcons. A Bewick's wren [below left), whose nest is hidden in a tamarisk north of Lees
Ferry, has brought its broad a meal of insect larva. At Vaseys Paradise, an oasis marked by
cliffside springs, the endangered Kanab smber snail (below nght) lives on watercress. another

introduced plant. This snail, like hundreds of others, was marked and removed to higher
ground for satety and study during the flood of 1996.
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LIMESITES, AT
YEOINGS & PETIOMMIERNCE OF the Grand Canyon
dinner theater. A towenng canyon wall serves
15 scenic backdrop fora rising moon. On the
FIVET stage, 4 procession ol Waves passes 11 sif
TRIME:
INE [or a place 1N our memories.
Ui a lumimous morning wi the upper

B 1
rantte Goree, framed by the taneled veom-

ctries of two-billion-vear-old schist that s

verned with seams of granite. There 15 no wind;
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Links in a new food chain, ramnbow trout
flourish in the cold, clear water issuing from

the depths of Lake Powell. The trout feed on
amphipods living in Cladophora algae; bald
gagles in turn feast on the trout. The chilly
habitat has eliminated three native fish. The
humpback chub survives but remains an
endangered species.

itton explains that lipping m Crystal

L5 '!-'I||I|:I::'_ new [or hom. O |-'-ll|- df T ferce

CaPias Imn L1967 [UETS iaded him to take his dories

throough solo; he didnt want his boatmen to

fee] srailty 1F they smashed o tton Hhipoed

1
m three successive tries, bashin g ANres Dl

Lhat |'|-|!- ! ;I.l'. !|'.| ."I'I' li'y Fi

.
After luncl

(RO CAEES CRORD S OAs 35 1]

- | i : e
II-'I| I|:.'_|I.I'-! PPEnSd, And We PR onic)

1 5 1 |
LorerR Rapuds, §osed L Eer dores

ptchne 1
.

- . : P
Front of us. and Do il | Kniow

Viacpeth

'-II.I'II a i I 'II '!
TEE s iLl
1t were done whier

tis done, then

ll'-'-lil. '.~.||| 1L Wenh -|I.l||l. .II||.||'- —aANu Wi

crease through Tuna in a pertect ran
I||| LR R
woars

neck Hao stid ks

HME BAYS PASS, The sui Daarns. At

[hale

& be =% 1
1 -'-'.:__Il.l

white hat with

ning o fo k like Lawrence of Arahia e
i I||'.||-':'I l'||1l||'|_' .-- 110 |',:||
111 :_'_I.Iu;“..-l.I FOITILE |:I'_'

sArtationn

sandidate

ol 1S dis-

a doctoral
[Fe KT
[1IThs I|I|. s

ONE A 1N .'I."l!l". {1
Lk i . [

|-_|_ | |'II|'-|'!|_:II :- |'| |_'|- |I|I'.'_'|_'|i !|:|'||:_'_

swilled upward on the Colorado Plateau and
tilted shightly, just enough to cause the river to

FeVET R ||I:'-'- lon. Potochnik 15 still wearing the

demim shirt he started with, Litton conlesses

that he once wore the same shirt for 21 days.

Now we are in the still water approaching
ava Falls Rapids, hike |
presence. | am in

vstal a threatening
| - | - | ] .
[ ICaad Wil ke gl
LI |"_|I|"

1
1 i 1
"|.|| d ] et AR

wind, 1t 15 8 long, hard
1! the tumult ol Lava

fiereeate Ly sofll |||l. Fil s,

trom 8 ridee | marvel
| L "Ll .II"-

fack in the |

hoat, crouching, Ote tirms ou

dory sidewadays lor maneuverning purooses, She

decudes, sits, anid at the mion-

potnks Troalbo
SLOT & MAaw-—we are commitied

[tsan anbiclimax. Atter ten
SR TE d Upperculs, and hisoiks right and lelt,

Lte shouts, |

seconds, a couple

ava punches us into an eddy



nailed it!” The other dories transit safely. Litton
claims Seyuoia didn't take a drop of water. One
of his passengers confirms it, "It was Moses Lit-
ton,” she says, “parting the Red Sea”

Lava is the exclamation point at the end of
the sentence of Grand Canvon rapids. A few
remuain, but they are far between, That is OK
with me. Lam combirmed i a decision-—never
again will 1 risk my neck in Crystal Rapids or
any o her menacing sisters.

v croosinGg the preferred alternative
from the list of dam-operating regi-
mens, Bruce Babbitt essentially sanc-

tioned a maximum How ol 25,000 cfs, abetted
by occasional Hoods w build beaches and
enhance habitat, The decision also set in
motion a’ program of adaptive management
and long-term monitoring. Thus began the era
of the Grand Managed Canyon.

Uave Garrett, director of the new Grand
Canyon Saence and Monitoring Center, parses
“adapiive management” mto two elements—
close, scientific observation of the riverine
ecosystemn and, as scientific findings dictate,
recommendations to the secretary to make
changes in the dam’s operating schedule. Long-
term monitoring means that this could con-
rine, roughly speaking, for centunes.

Larrett, an economics professor  turned
environmental  troubleshooter,  welcomes
stakeholders or inlerest groups of all persua-
sions, “Anyone who wants o come Lo the table
eets Lo the table,” savy Garrett,

A nuteracker issue i the future of the
endangered humpback chub. River tunners
ray never see one of these prehistoric-looking
hsh with the trademark hump and skinny tail,
but with the Endangered Species Act in ther
corner, the chubs are calling the first shots in
adaptive management. To promote spawning,
Garrett’s team and Burean of Réclamation spe-
clalists are looking at ways to warm thé water
ssng from the dam. A muoaltilevel intake
structure costing up to a hundred million dol-
lars is under study.

The LS, Fish and Wildlife Service argues
that a steady flow scenario can also benefi
the chub. Keclamation officials counter that
scientific data are lacking, and that such fhows
woild climinate peak-power output, The Fish
ancd Wildlife Service can invoke a so-called
hammer clause 1o force steady flows, While the

1.3

discussion continues, the hammer is poised.
And the river has its own hammer. Some biol.
opists fear that Lake Mead's voracious striped
bass, at present corralled by the cold warer, may
storm upriver in warmer flows to prey at will
on the chub and other native fish,

Hydrologist bob Webb comments, “Man-
dgers are more concerned with issues of law,
such as endangered species protection, than
they are with the Grand Canvon operatingasa
mitural systemm. I all you do is pay attention 1o
endangered species, you're missing the big pic-
ture. | think we should ask, "What's best for
the canyon as a whole’ not, "Whit's best for the
humphback chub?' ~

S0 a grand debate is under way in the Grand
Managed Canyon. But at the moment there are
no grand answers. Babbitt welcomes the dis-
cussion: " The more we look into our relation
to the land, the more likely we will reaffirm
naturial values. But final decisions will be made
by the Amwerican people.”

A grand question: What kind of river envi-
ronment do the American people want in the
Grand Canyon? “Just by manipulating the
release of water from the dam,” savs Brvan
Brown, an ormithologist, “you can manage for
native fish, or vegetation, or birds. It's like a
prant test tube.” Or an anomaly. Brown notes
that the southwestern willow flycatcher, an
endangered species, prefers to nest i tama-
risks, an introduced shrub, "How should man-
agers respond when human-caused habitat
changes threaten this bird?” he asks,

How one answers, of course, depends on
what one thinks the Grand Canyon should be,
Here are vilue statements from persuasions |
list as [.'-rn!:lm. postdam, and dambuster,

Let Jack Schmade, the Ulah State geomor-
phologist, speak for the predammers; "We have
an obligation to mamtain the condition that
first attracted people” Schmidt wonders why
we “kKeep sending all those boatloads of scien-
tists downriver, lorever measuring and tweak-
ing, trymg to keep evervthing in the system
happy” Schmidt proposes: a pipeline from
Powell that would carry more sediment into
the river, permit more floods, and make more
Peaches, " think we should manage the river to
be as close as possible to the predam con-
ditions and then get the hell ouwt of the way”

Larry Stevens, a river ecologist, responds
that we can't go back to the predam ecosystem

Natron! Geographic, July 1907



A muddy cloud of sediment-laden water trom the Paria River mixes with the clear Colorado
at Lees Ferry. The Paria, the Little Colorado River, and smaller tributaries annually contribute
about 20 million tons of sediment, raw material for rebuitlding eroded beaches. Narrow banks
mean less space to set up camp for a visitor near the mouth of the Little Colorado (helow),
one of the roughly 22,000 people who run the Colorado River each year

Meanwhile, scientists argue about how to manage the river. Some say large annual Hoods
wiould serve to restore the river's predam environment. Cthers favor the postdam ecosystem,

nating that new sources of
habitatl and food support
increasing wildlife, A third
camp, the dambuster view
espoused by the Sierra Club
and the Glen Canyon Insti-
tute, advocates pulling the

plug on the dam and draining
Lake Powsll to restare Glen

Canyon, which was inundat
ad by Powell

“It's a healthy debate,”
says Interior secretary Bab-
bitt. “The Amencan people
will have to decide what they
want this river to be."”
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Mow available to the masses, Rainbow Bridge is only a half-mile
stroll atter a comfortable two-hour boat ride from Wahweap Marina
on Lake Powell. More than 300,000 people make the trip each year

In predam days a mere handiul of visitors faced a mini-expedition
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After a boat trip on the Colorado River to the mouth of Forbidding
Canyon they endured a dounting six-mile trek up the aptly named
defile. “Lord, it was misarable,” remembers Joan Nevills-Staveley,

g second-genaration river runnar




becanse nobody really knows what it was
There isn't much data,” he says, “If you really
wialt to restore the river, spend ten billion
dollars tearing down the hundred dams in the
Colorade River Basin, But that's not too likely”

STevens ar BUCS that there's a new e Mysicm,
Tunchioning. diverse, and relatively stable.
IIII"'I‘l-'I'l"':. |_'.:|1]HL'|.|. e "'-t-l'lu'.'lil:l"-:llll_' '.I_'i-_'llL'hl_'IiI-"r'l ||I.”I
was lost in Glen Canyon. We have waterfow]
that now spend the winter because there s
habital and food. The mamarisk :!1rr._'|-.,'||.|.._-_'- Lhe
highest momass of insects of any woody shrub
down there. 5o we Iuve new vegelation, a new
food source, and new wildlife”

Would 22,000 river runners prefer the pre-
dam ' environment? “No way) savs Stevens.
“With all that mud,
Your average, oversanitized American won't
pul up with that.

slhime, and warm beer?
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They may have (o if David Brower, the
ardent conservationist and dambuster, has his
wary. Executive director of the Sterra Club dur
ing the dam wars of the fifties and sixties,
Brower lost one when Lake Powell drowned
the beautiful glens, alcowves, amphitheaters,
SOCPs, and AFTUYDS il Cilen o ATYON., Brower—
now S4—nhas ever since felt personal responsi
bality and even gunilt.

But not permanent defeat, Arcuing that
Powell loses an enormous amount of water
cach vear through eévaporation and SeePaEL,
Brower reopened the Glen Canvon wsue with
the board of the Sierrn Club, By unanimous
viole last November, the board recommended
that the povernmen! drain the reservon by
opening the diversion tunnels, "We'll get Glen
Canvon back,” Brower promised,

trower s old antagonist, Floyvd Dominy, who

|I.‘ |'J|r III I'IIIIII. lll:'--LI'L:rl:J I||.||I|IJ|: ; _II |'|||I I| ._rll.l I.II:I-




once headed the Burean of Reclamation bor s
now an Angus breeder in Boyce, Virgin, was
aghast at the idea of druining Lake Powell
‘Ridhoulous!™ he told me "Glen Canyon [am
s iny place, 10s doing a good job and will never
e remioved.

And Wayne Cook of the Upper Colorado
iver It Powell
prowth in the upper basin states, from a wiles
-I;L1;|'.-|.‘||‘---|.11I:. it ower, Sometimes we'd have
o deliver the entire vears flow ol the Colo
rado River to the lower Dasin
be no stordge for our abligations under the
compacl.” Secretary Babbatl dgrees, arguing
that Powell 15 "essentid 1o the economies of
those states and that draming the reservoir s

£ l|[1=|['|=1i'1'1r1'||l Hrl.!."'-n. l'L':_UL"'-.

| Here wisnlid

wivrealistic.
Preaining Powell could also be danperous
Cienfl Barnard, preswident of the Grand Canyon

Vhe Grond Mawnaeed Canvon

Cooling cascade of Travertine Falls refreshes
MNick Zotos, a lawyer from 5t. Louwis, Missouri
Zotos Mlew in from Las Vegas to join 8 dory
trip for three days—"The gentleman’s way,”
he explained. He liked it 50 much he's ready
for the full 16-day jaunt. And so the Colorado
has made another conquest, polishing its
reputation as the river of return

Irust, saws, 1 think its important (o stake oul
a vision of 4 free-flowmg Colorado River,
but there wre many problems right now, For
M years lake Powell has been -.LHEIu'IIII'.ItiEu.-‘,
seddiment contaminated with heavy melals,
pesticide  residue, even radivactive material.
S0 you just can't opén the gates, You could have
a disaster downstream. However, there  may
come 3 lime when society decldes 1o decon
rbssion Gilen Canvon Dam.

MILE $OCIETY 1S DECIDING, nature
hersell could intervene. " We may not
recognize this river in o hundred
vears, savs Ted Meliss a USGs hvidrologise. "As
erosional cycles change, the river could be
overwhelmed by sediment from tributanes.”

The time scems sure (o come when the Col
orado itselt will silt up the reservoir and over-
whelm the dam. Estimates range up to 700
vears for the establishment of Glen Canyon
Falls, followed later by Glen Canyvon Rapids,
when the dam crumbles, ™ The river Liughs o
that dam,” says Rod MNash, a wriler and nver
runner. " With time and erosion on its side, the
river will win”

Something else had been eroding with the
passage of time—my lear of rapids. The bad
dreams of Crystal had ceased. In a process that
wiis by no means rational, | began o realsee
that a part of me was being drawn back to this
wonderful river and o the dores, those little
bowats that dance with it and to which the aver
entrusts iks secrels.

One day Martin Littan called. He was put
ting together a trip, a sort of B0th-barthday
vovapge down the Colorado with old friends
and boatmien, He asked if T would like to come
aong. This was an vatation | was plmost
ready to accepl, but for a moment an image
of Crystal flashed through my mind.

“What about Crystal?”™ | asked.

“Awwww,” he smd. "1t's only warer” ]

|35



I.IFE IS FULL OF HURDLES,

GETTING IN AND OUT OF YOUR PICKUP

SHOULDN'T BE ONE OF THEM.
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Atup the Kawah ljen volcano,

while shooting amid clouds of noxious sulfuric fumes,
photographer David Alan Harvey
was impressed with Elite 1l film’s ability

lo capture extremely saturated colors.

'q- . . o
We were impeessed by how long he could held his breath. .
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The family of Ektachrome Elite Il film captures vibrant, pure colors across all speeds. In fact, no other
EKTACHROME ELITE 11
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amateur shide film delivers more salurated colors, without sacrficing fleshiones, than Kodak Ektachrome Eliie 1
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THE AMAZING FORD CONTOUR TEST DRIVE.
ONE DRIVE WILL SLIRPRISE YOLU

BEFORE AFTER

THE NMEWLY RESTYLED FORD CONTOMIR
WITH I'TS AVAILABLE 24 VALVE V-a AND ADVANCED ROAD-HLUIGOGING SLISPENSION.
PLIT THE STRAN.HT AND NARRCYWW BEHIND YU

@J! IAVE YOU DRIVEN A FORID LATELY?
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' On Her Toes

A limited-edition print of
Karen Kuehn's photograph of
o kitten and a dancer [June
1997, pages 68-9) Is avall-

. able for $29.95, postage
paid. (Please add appropriate
tax for ordors sent to CA,
DC, FL, MD, MI, PA, and
Canada.) Printing will begln
September 15, and we will
produce anly as many 24-
by-36-nch posturs as wo
receive orders for by that
date. Each will be hand-
rumbared and embossed
with the NGS seal.

Call toll free:
1-888-64 77301
(Chitsecle the LS, 5nd
Cenada call
1-515-362-3353]

Mail orders;

ristional Geographic Socisty
FD, Sox 11303

Des Maoines, lowa 50340-1303

Gone South:
The Grosvenor Council Visits Antarctica

Imamne traveling ro Antarcoc Lirveviken, South Georga, Travs
with one of the world’s grea a| 18 just e Beneht to members
explorers. Grosvenor {Conmal of the Urrosvenor Councl, who
itnibers dic pust that with a contribure a thousand dollars o
2 1-dav expedition croise to the mire annually o bund Society
Anrarete, South Georga, and programs. Future trips inglude
Falkland [slands, guided by Egvpr with archacologst Kean
retiivwTied polar-traveler Whll Weeks, discoverer of the lareest
stepen Une memorable moment tomb over found moche Valley of
wais the groap's visit to explones the Rings, For informatysn, <all
Frmest Shackleton's grave in 1-800-373-1717
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The windows you choose for your home ﬂnr""ﬂ' Fmge decision. Because

your windows may be with you for life, make sure that you choose the best. Pella® Windows

are built with the highest standards of performance and style and are found in the {l

homes of those who understand what top-of-the-line means. Maybe that’s why (h

Pella owners believe their windows to be the best.
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BEHIND THE SCENES

Deja View

in Utah

When Peter Essick

photographed Baimn-
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ne (pages 1.32-3)
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Only the Photographer Blew His Top

Waitimg for the voicano m explode on the sland of Montserrat
BTHCENT ML press timae, it still hadn—wmiter Ann Williame and photographer
' : Vince Mt plaved Trwal Pursunt to pass ome. Vinee accused per

tcheatie when she oolled the card below
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B FOR INFORMATION

Call: 1-800-NGS-LINE
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foll free from ULS., Canada
B a.m.-midnight ET, Maon.—Fri
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Now, getting on the Internet
IS SO easy, even an adult can do it.

Fig. |« Place on TV

hg 3 - Ulick remote

Bingo. Youre petting sports
scores, travel infio, typing a-mail”
and printirg* like a regular genius,
And with ’h:l.!hw from Philips
o, the
seTvice subscription gives I‘IIIII.;_;HEI-m.lJ|1II.'n':i:!4!,-1:1I-IE;!-':,-I.::ﬂll;fls.;I m
Interret. So you can c ously demonstrate it for
friends. family, and all the kids in the neighborhood.
Whats more, itk all yours for a fraction of the cost of
a computer, Want more informanon! (Wha wouldn't?) Call
I-B00-WEBTVS or reach us at www.philipsmagnavesx.com,

L umssrmw iy vemrw @ B restileer Oeniey| " weslens sephrart mmiee el peessr plgpee
|== Pamsats| e peplatis o= wernn omrE Vel @ ow a oEETierE] Padesah of Vs BlEwri ke

Fig. 4 - You're on the VWeb

Lets make things beftter
PHILIPS[YT< T\«
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Forum

Kespomding o the March 1997 s, sost cor
respondents focmwsed o the comtroversies  sur
ropertedine " Clur National Foresee,™ A fewe fosend
the arficle “Olatantly  pro-eweprommental™  and
same found o based "m favor of the Forest
Service, ™ but omdst fele e s balanced, The
repoart. on. Ratonimgrad, one reader wrode, Credis

overed g forpattess Land, ™

Our National Forests

The caption tor the opeming photograph showing
clear-cuts in the Toasghee Naoonal Forest malks
about heavy logeing under the doctring of muluple
use but negtects 10 menton that this area wax sal-
vage lopped from 19358 10 1988 1o remove trees
killed during a massive moantain pine beetle epi-
demic.  [he resudtmg mossic has more ¢hversits
than the adjacent forest of mature trees in Yellow-
stone Park. The North Fork hire, which starmed juss
north of this phoro, burned 200 nmes as many
acres 43 the clear-curs visible o the aerial. A
portion of the same hre went out shortly after
COCDUNIENnE rlu; clear-cuts ll.:"lr. FURENErRiioT norw
provided the best cover for waldlife on the 17,000
gcre burn
M GEHREE

.l. |. Il" -ll. TR |I||.|.||" .

Fhe photo caption of the logger on page 61 does
not explain that the old-growth dedar being cor s
1 sick ree. Thas s evident by the absence of the
outer bark. Removal of such old-growth trees
unproves the survival of the residoal srand,

. EESSSETH HAMSILING

Fiawwarifle, [ .omiwiang

Cane of be that only tour malhon board feet of
titiber 15 cut annually in national torests as indi-
cated m the _-__:r.JI'1|_1 On page r-:u:" Cir as the text sag-
epgts 15 10 more ke four Billion board feet?

MH HALL PARRKER

Illl.' rn .'|. _I. IlrJ Bl

Feuar bpllicm 15 correct

[he article was interesting and imformatve with-
out placing blame or making ourmghr accusarons
ggainst those responsibie tor the apparent msman-
agement of our forests. [t would be interesting o
have author John Michell mmavel o BEurope and
compart torest-managemaent techmigues there with
ciirs. For example, Germany’s Black Forest has
been mamtamed for hundreds of years, supplving
rimber, recreation, and wildlife habitar
FL THONALDF EATH

1
Carrritalmd e _dfn

MAGAZINE
LISTENING

This FREE service—for any-
one deprived of the joy of
reading by loss Of vision Or
other handicap—provides 8
hours o audio tapes every
other month with unabndged
selections from over 100 publi-
cations such as THE NEW
YORKER, SMITHSONIAN,
ATLANTIC, GOURMET and
NATIONAL GEOGRAPHIC.
CML subscribers have baen
reading the world's best minds
for over 30 years In setections
by writers such as John Updike,
Garrison Keillor, Margaret At-
wood, William Styron, Diane
Ackerman, Seamus Heaney
and Russell Baker.

The special 4-track cassetie
player is provided free, on
permanent loan, by the Library
of Congress. For information,
wrile:
CML, Dept. 15 G
85 Channel Drnive
Port Washington, NY 11050,
or call 1-516-883-8280,
or fax 516-944-6849,

QCHOICES

MAGAZINE LISTENING
A TALRING MAGAZINE




F C atures
youre sureto
apprecmte
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w2 nonlopger who spends time in o e vlid

forests, | wouid | i[O l.|..|:_ a i |'|-_-;

CAVING A LIFE | Sartren by Dose gy s

poers of it ted grovse, white-tailed deer, elk, rurkey

‘S H\\J yOLJP amencan woodcnck, and other birds and furbear
-""'-. eru. |he dense ._:|'l".'.'l|| in e poe JU-vear-old ESpPET

amdd oak glearcurs provides the food, cover, and

WEST Ao

habatat that wildlite thpves dn. The ten-vear-nld
“locks like hell ¢lear-cur™ that vou reter ro is whers

the maority of wildlife i thes area lives,

Wi i "."i:-'.||||'!|:;_' are well aware o N o' (1mabes
ndustry as of the Forest Service. The clest
cutting of natwnal torests here haz been as
severe as amvwhere m the nation. There mav now
be a new twist. The Coaliton for Sustatmable
:"'!.L"i'l.llLl'."-. |:'.|ﬂ.l.'1_I I 15"-. '.||:'| i1, & I--ll_ldlll IS pianmng

4 lawsuit aeainst the Forest Service o force more

clearcutting, | hey assert that ot has fded to man
teee its lands i the North Platte River watershed to
st |":J;i||" WAL e |'|__-|||||.|.- ard gt more Clear-
cutting will increase the runotf, The coalition stares
this 18 meeded for increased water upstream o help
the recovery ol endangered bird species

HLICHE MO MNT.EY

I IFiLFEl III: |

nanagement” s nover challenged sciennfically. In

. concept o Clear-cartt e a% |||_||||!-. [ E %d

Mead we pet comments from an environmental
lawver concerned with visual devastation, and
L ;--I||i.' -||."‘|.I.||".':I.-'- TS |_'|||l,|'|_'|| 1 !'I_ Li ||r'||_|_-;|! ir
hardly constitutes a scientific rebuttal, There is
tx relatonshim
of soil bactera, ung, and trees, wihich 1% destrovied
by clearcumng. We currently do not have the rech
nology o put a forest back togecher the way it was
HOHMN KASTNED

K heater, Mew Yorl

I!I-I|'|i'1=.: in r|1| T :|'-|||_|I, [i||_ cLufnp

- ; 0, T T
[t suddens me to see NATION LEOGRARHE sup
I

L | .
port the Forest Service's public refanions campatyn

perpeluating the myvth that foreses cannen thrve

WU mMan s elVINe 1Imtery e Nt

== = - = 1) s = = _ '|'I ! b I_.I

® (AL HOOR YOUK DCNCOR Staser Lake, Mot
Fal b Hm Cn page 66 the last paragraph sava that B30 mil
& DG IS WY IR BECICK Y hom '.".n_.';-u'- were talhed o national foreses lase
bty PN LALA LI AN vear: 8.3 millien perhaps, 83 mallion dowbtful
YT Ve I EAMAL Rat 830 mullion woold exeeed the number of
human beings 1 the entire Western Hemisphere

1 O N | e i =
1 1

I B k| - Pl

i

- 1-800-622-9010 A

Five Forest Servmne COMITEES &% o pHEIIOF rvernd b

IeRE oFr Grilvs EFrdch i '.'.|'"' |.'"'.'. frirasg ||E|_:'- [1E |I|'|'“'I--I

-III'Ill'III'I-I |I.-."-|I|r. |I'I:.II I.'Ilrll.I |.r-.' ‘II |I.I|I-\_I|I-.-I: .J-.'.. '.!.-|I|II|I'|II|' |r'III":
o Hrrongh

National Kidney
Fﬂ'undﬂtlﬂ'n In boiling down my comments to him (pages 74-5),

30 East 34rd Street M Mirchell wnored a hitle konown WSPCCT Of Iorest

Mowy Yok MY LX) 6 | MAeNAEemeng L he Forest Service [PACHIEC el W COELY

.1|I-IJ'“|".|.'|.'II[JI"-'-_'-"J,r-'I'.-'.'.' July 1907
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T3 2% Wi
g sceneTy 4% a resaurce to be mamaged in concert
with other horest Proposed rimber
cutting projects are analveed in the field and with
Inagig 0 déternume potential  visual
APPECH I TE ITYEEREEanE ELh and tfade-olls,

MELINIA Wi WILLIAN

SEMMCnE aare Tnsn NS dAPiE  FEOOneEr

Tesi TS

ITEFLECT ST

Paper

1S | S my othce managineg a three-vear-old ol
iy devoted to papermaking and book ars, 1am
reflecting on Jon Looma’s article. | leave this atter-
Y T TR ZAF A -IIr'II-I- LECRITS Imn I'|.||| II|'|r.||'||||I
lexas. | apree that the Japanese have a love of paper
wi are oy begmming to approach, Bor there are
1% who teach thousands of stu
defits, artists, ood enthiosaits o love the dance of
watet and th VIR TE
LLY. loKe and viodd Eod Ty
catch the passion for papermmaking

ALY N S AHD

i hiddginn [oenites | FEYNT GO VT Sl e I~ e S F

VLA |'.||l-.||--.|-11-l
Ny ol i tibe '|u||I !'|,||-

LN, LERT O CLEETRC,

While the North American
plisrng alternatives
of the world has alre
tnd Sweden no chliomne gas has bee
-I ¥
pleaching o [he mam Bleschmg
chemical o anlorine disside, bur totally chlorim
e "il.'-l- i 15 hiodeeradalile chemiicals
cent of the totd output
L KEKA MOHLAR
Varad giadal

P PET TNALISITY T8 ©X-

E1] .."I|||I|II| -:|||.|..|II' i ||!|_ Fisl

adv moved ahead: T Finland
|-.-_|_| 111 |l.||-_l
SEVETI VisEiTs

1 =

Focialits fod Serne o

Hall the article was devoted o the challenges thar
nmber-based paper production presenes o the
I|'l|||-||.|I L =T _'||jl_| AT T Wl Y s, II-:I_ el 1 FEY '|I||-_§||'|_J
o possible solutions, but it faded o menton the
well-documented ecologieal advamapes offered n
Ligrpe- of hemip | AR TR ATET

WML HIES

friFidiRl| i el

g 'l' PRy

AT
Lichl | R T ] T |

In the pacture ol PAPCT MemenTos | Pages Y- 71 wis
2 recerpt from Alban L. Marker for plono tuning.
Wi Marker was my parerpal prandiather. in b

fess wath oo was s son, imy tathen Paol Park:

The receipt was typod on the svpeswoter o which |
|'|.I:.'-:'-|| | ".'l:"": ¥ISITIT |-'.:. __._||_._!|| IS .|:|_| = I TRRY
hoane today, a remander of o tamely business that

spanned almost a hundred vears
JEARON EHAAS

Llar orstmeatiin. with wile HIPPOIT, 15 Preserving

raper

'-'|.|.I._|' YL I"l,'|_'|_|l: il [ B

el restoring the site ol Amerca’s birst
making industrial villaps
by Wilhiam ittenhoose near €ermantown, oucsids
Mhiladelphia

IR FLI RS- RETDERICE

IlI i | T YRIGTITE

Kaliningrad

[ourma st seom fo by L tlies
e T (1S
the tact that betore the Teutone Kimehrs myvaded

i the ame of Chstianin

vie that history starts i
i -'-"-' _*'-... -'|I ||J.|I

L] 1 L]
Ireel CROEY WWAELED T1E8 waak

ind killed the oristinag

Official Car of the Supercharged Family.

Just sivolling alonyg won't ger you far theie rfq;_y:. Wisrh the all-new E#IJ'-IrnrraTnu-rr Regal (5,
a supercharged family like yours can cover a lot more greund, And babies of all ages will
be saorhed by & gquicet interior that rivals the Mercedes C230,° along with the most

standard safety features in its cliss, **®

Fie mew supercharged Regal G5 by Buick.

J';?_._-ﬁ-ﬁ;—-ﬁ:.-:".# oy Heaack |

" FELET bt AR rAlx



a Balvg

L hat szl nation was wiped o

ithabntants, the area was  inhabited by
speaking people
i the land serrled by Germian invaders. Centuries
later these vaders were dispersed by others, from
the east. As a member ol one of the remaamng Bal
L TIERIYONEd & | e TR |'|.;-.-.|"'-|:. -'.|-||'_!|||'-,'|_ '.'-'II|I 1T
mvaders of that Baloe comer of the woarld, [t seems
quite Fight that no mvaders may. live happily eves

atter on that hand.

II ElLj %
11 II"-.--.

1 1] 1, Wi i o
Your article was fsscimaone and  informuarive

menton i, [ can now
Riusstan concerm over NATO
paliminerad s smipartance
M LD

and It

Aithouph the author didn't
Petter understanc th
|.”'-.-_1.:|:';||||| == VLIl
BTV e et ciatidediste

Bl

Hissia, s [ocation
Paland and the

ruttional 1dennicy

M O0s: PR LS
. BAVID TEEGARDE S
Ill.. III SnpIir

e this article. You
have validated an oral history thar broughr botl
pride and contusion atter our tamily Hed to Amer-
ica prior to World War [L Schoolmates could never

understand thar we werent Russan, Polish, or

| wish my lather were albive to

Crerman, and not Nans, Kénigshbere was a ity of
culture—grand opera, stift silks, and high top hats
Ir wWirs & REEPOTT Wt !_lllllll_'i howses of Honseatix
League lamilies, blowing sand dunes, and beache:

where pmber wathed ashore, It was a city full ol

-.Ill. I- b i

litthe boys who threw hrecrackers into piles of fish

i
[
|:||. —4F IEADTSY LV ES 1Y ERNETTE '-.:-:|||-. |H. iy

(o watch thom jump and dance as of they sndl had
Ithe. L has wasn't o sogiery of dissolute nobliy bur

rather of Linded gentry,

MARGARFT KANNOWSK] EASTON
U Eladvigrd  Danpfies
Behind the Scenes
[he picture from the manne exhibit is not a seq

memone. i s the coral Tubastred with it polvps

-1
[T (e EaCkas COntain sOngimg

xiended tor teed Ny 3
[
L p A

Ceis weed o Catch prey % Lhen conmvevied to
fhe mouth at the center of the disk
.'-1-'-.| 5l ll_l':'

R PR III - |. L J
1 - il ’ i
LAIEFs fiw siiimdd B semt b Natoonad Ge HIF A [ iy
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(ry faoe fo JIT-B2ARAdndl, or pig the Infermer 200 iresiorsami
e lt --'nI!'.'u--'.'-'.II,'h'-'! COPPE, Emcissdde snrhmy |..'|II'- IFTc)  dlin
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NATIONAL GEOGRAPHIC ONLINE

Fearures, maps; questions, con-
r testa, Join the rest of the Gen-
— B graphic family in an elédtronic

adventore. Shop the NGS Store.

Vissr our World Wide Web site

at wets ainosgeograpiic. cont,




You'd give your life for them.
But that’s not what they want.

Theyjustwantyou
to stay healthy:.



The fact is, you could be
at risk of having a first heart attack,

if you have high cholesterol.

PRAVACHOL is proven to help

prevent a

PRAVACHOWL is the only
cholesterol-lowering drug
of its kind proven o help
prevent a first heart amack.
And the grim fact of the
matter is, up to 33% of
people do not survive their
ferst heart atack.
Improving vour diet
;!.I'I:l:l CXCrOIse 1S i:l'l'lpﬂﬂ.:l:ﬂt.
bt may not be enough.
Suy, ask vour doctor about
Pravachol. It may help vou
live & longer, healthier life.

PAVAL O, whien e wiith
Wt is proven woreduce the risk
of o Frst Boant atrack, ower the
risk of death from heart disease,
oandd lessen rhe nsk of hear
wLUET S, |‘1:1-.|: |.| tHY A W I;|.1'|:|rr|.1rL
treevear stody ineludmg oves
&, MM males with hagh chalesteral
and no evidence of heart disede
[AVATHOL 1% A preserprion dong,
sy v shitilid ask sour doctor
o hedlthiare professional i
Poavia HOL s Fpht Tor vou Sore
side eHects, sich as shght ragh
o muld srommach upser, oocur
in-abeut 2=4% of patents
Pravss Mo shiowld nor be gnken
b wioimen who are pregmant or

nursing paeople who are allorgi

Ask your doclor

first heart attack.

tov any of 1w inggredicnes o by
Aftennpi weith liver doease. Youit
doctor may pertiorm blood tests
ro chieok v'our lver lunction
betore and dunma rrearment,
Fell yoir dictor thght sway i v
expericnce any msgle pain or
'I.'l.-l'.l.klll"q"l-.. as Al TS i1|' g siEn |1i

a rare, but senods sufe etfect. Be
ELE 10 mennon any medicatnons
vl are takings 5o any possible
s dfrug interactions can he
i nded. Motsn sev 13 TRl FRALS
infermiEtinn on the next (e,

u
i
'
T
L2

2l

Wimit ounr Wik wity it www pravacholiam

if Pravachol is right for vou or call

1-800-PREVENT

PRAVACHOL helps prevent first heart attacks.

Al BT PR b = il W]
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All Yheir shots
'

while they're fots

Join your local Kiwanis Club
in seeing that children in your
community get "all their shots,

while they're tots ™.

Over elghty years
of community service.

 AUTHORS WANTED

VANTAGE PRESS, Dept. NA
S16 W fash S0, Sew Yook, WY (000

(GUARANTEED INCOME.
REAL TAX ADVANTAGES.

FUNDING FOR
SCIENTIFIC RESEARCH.

IT'S SURPRISING HOW MUCH YOU —
AND OTHERS—CAN BENEFIT FROM

y CHARITAULE GIFT ANNUITY WITH
FTHE NATIONAL GEOGRAPHIC SO0ETY.
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Mirror Images to Peer
Far Into the Universe

ST £ RENARL

wehoiT Lalas

I an ant red
efforts. workers a1
werke's plant near Frankfurr,
Lrermmany, put fmal touches on
oneE of Moar L"Ill"'u:'l 1R ||,'3,_||!_'-_'
mirrors—porhaps “the most
'|'.'.j|'-|'*:-.||||!-. Ly n:L il |_'|-'._| LG i
e, wWrolt LiIFOGRAMHIC S
Welliam 5. Ellis in Decermbser
1993 as the hrst was begun.
Destned tar the European
Southern Observansy™ Very
Large Telescope in Chile, cach
1
diamieter mororswas tabricared
romn 43 metre toms of glass
melted at LMK E Al four were
stipped tn Paris 1o be ground
and pohished tor 12 o 18
months, The hiest will sa1] to
Chile larer this vear: then iowill

b trocked MIOEE I|5_||. =) |:||||--..

e seven-nch-tinck, 27-toot-

it three miles an hour, up a spe-
curlly nldt foad o the 8740

reeE SiarmiEmet ol L oerro Faranal

e T 5L O, I_I'I_"“IEIJI..-..I 0 detedct
abjects more than ten billon
light-years away, goes mito full

CPETETion m R R[N )

Did Exploration’s Trail
Run West to East?

nce Vikimg days Europeans
have sailed wostward to explore
the Amencas. Bur did some
Neative Americans move i the
DRPOsite -|;Ie,-|_r||||| tar

carlier?

[ his jasper core
[right), from which
nnw, razorlike blades

WLt ”.%l‘-.l.'l..l. sLITEENLS that

iy have happened. Though
Lll'ﬂ.'."l-:'."_':'. by ‘nu'--.-r:.-
unded researchers on

a tenth-century Viking ‘
site 1 westemn loeland,

it clowely resembles stone

cones from the sNorch Amencan
ARCHIC made ore than @ thou
sanid vears carlier. savs Kevin
ymiuth of the Buftalo Muoseum

mal Bl mivkd U L

of Scence. Chemical J:|.5||j-"-:-
snows that the core was made
Colandic stone, mawcatng
that it was not brought back
by Vikings who visited North
AT,

“Mayvbe there was a settle-
ment, or mayne o tew nomadic
nunters Somenow goT stranded
and made this tool o g kil
their weapons,” Smith muses.

-
;l



| HE UNABRIDGED VERSION
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Antarctic First: Alone
Across a Frozen Land

The hardest part of skiing
across ANTirCHc) unsupport-
e and alone, savs Borge
Custand, IS juse golng on,
dav alier day, through an
unvarying, allowhite workd.
Adter a 64 -dav joumey in
whath he covered 1,764 miles
and braved wemperamures that
ploneed a5 low as minos
GBY°E Chstand recorded a
histore hrst when he reachisd
the Kok Sea on January 17,

AT iS4

GEOGRAPHICA

Uhe M-year-old Norwegiin
hauled 2 'sled thar held nearly
AU pounds of food and gear
when he set off from Berkner
Bsland in the Weddell Sea.
When howling winds per
rurted, he artached asanl to
his winist o0 speed his way,
oie day covering an incred-
[hle 140 mules. Mostly,
Ti‘lll'll._i.'.]'l. he just paf Ome KT
ahead of the others: *Hard
WK, step by srep, long
hours,™ he says:

Chasland was one of three
ENETE L0 BITTTORE 8 S o Cross-
ing. They spent two weeks
warting for the weather o
permit them o begm, Ouly

GG AR LEES

Murals Outlast Upheaval, Time

inted on the stone walls of o0 mne-story Tibetan
Boddhist monastery tower, 1n a room whose rool
leaks, this serene likeness of Buddha Ramzasam-
blava and other murals bave survived sinee th
L3th century, INow they have
apparemtly for the fest tm
ywiss explorer Chrisooph Bapmer visited the
pamtings kate kst year in the solared village of
serkar Guthole, near the Bhutanese barder in
soutnern [iber, The power was buaile m the 1th
CEMmTury, tradition savs, by a reformied sorcerer
pamed Milarepa, who bécame a revered ascetic,
He and hus gure, Marpa, appear in one of the
murals, The sy Known Western visitor, in 1930,
maide only one exterzor photograph. The paint
InEs’ exstence was known, but i was unclear
'.".-Il-l.'tll.l.'l' they had l-.l.||"l.|'|.'4_'|.j L ':|||'=._1'-. YIS IEHT 3
Fibet and the Culrurnl Revolotion, Baumer adds
Baumer and his pary spent six diys negotianng
the 300 miles trom Lhasa to Serkar Guthiok afier
wangling permission trom security officuals, Bu
they were allowed only two bours in the miotas-
tery i the “prechdurk room™ with the murals.
They held Hoshlights to light it tor photosraphy,

wer photographed,

hsland cnrnpl::'rrd the trek

Thizs was Qaddand’s latess
it =erey of remarkable
journeys, He reached the
MNorth Pale upsupported in
19590 with fellow Norwegian
Erling Kagge, returnéd alone
m 1994, and m a failed 1995
AtTempt at an Anfarcis
crossing made it as far as
the South Pale.
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You can't always spot a hazard but a BMW wheel can. "/och oo,
wet leaves, loose stones. What your evesight can easily miss hasnt
escaped the foresight of our engineers at BMW. The result is the
concept of intelligent wheels, For us, roadholding is nothing short
aof an obsession. Equally important is our belief that the most
important component of any car is the driver. Since the wheels
are the car and driver's sole contact with the road, we design
them to provide both with the most accurate feadback. How?
By a combination of stability and traction control systems linked
to the car's engine management system. The wheels can identify
patential hazards and, in just 17 milliseconds, activate the appro-
priate response. A reaction time 40 times faster than most drivers.
So not only do the wheels spend more time in touch with the road,

you do too. Intelligent wheels from BMW. Arguably one of the

greatest inventions since, well, the wheel. a

R N P A e N S —— The Uitimate Driving Machine



The only squeaks and rattles




you'll ever hear in a Volkswagen.

. avay Volkswagen,
"“ﬁf‘:.p:- The name you can

2 rely on.







Nothing s better for bocy and soul than a
redaxing breal from the evervday, And Visa
mahes it ensy to fet away.

Wherever vou may go, vou will find vour
Visit Gold card s weleome, Shop for souvenirs,
Enjov the local cuisine. Get cash in an instant
at Visa smd Plus ATMs worldwide,

These are just o few of the reasons why
more peaple relv on Visa around the world
thiun on all other cards combined.

Exjoy vour vacation and travel with
the pence of mind that comes from the
benefits and services that your Visa Gold
card provides.

THE WORLD PREFERS

VISA




Looking for a great gift

WorLd magazine...

a birthday gift to remember

Boys and girls ages 8-14

el e e R
will alwavs remermber

JUNIOR MIEMBER

celebrate a8 young person's birthday

I'here's also a Welcome Kit with 8 junior
membersiip ¢card, a beautiiul certiticats,

and a colorful iron-on T-shirt emblam

their first VWORLD mada-

¥ rine. filled with fun and

part of a8 wonderful qut to

for a special youngster?

Your gift keeps on
giving month after month

Eleven more times dunng the birthday
vear—as each 1ssue of WopLD arrives
yourngsters will fing exciting informa-
ticn about science, the environment,
wildlife, and interesting places. They'll
aiso enjoy news aboul games, sports,
and outdoor activities. WosLD provides
ideas for school reports while stimulat
ng [urther exploration of the world in
which we live

To give National Geographic junior membership as a birthday gift or
for any special occasion, call toll free:

1-800-NGS-LINE,

Mon.-Fri., 8 a.m.-midnight ET: Sat., 9 a.m.-5:30 p.m.

National Geograpive Society, PO Box 63001, Tampaa, FL 33663-30017
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 With all the effort yuu ve lnvcstcd.
yml cuuld claim hf:r as a dcpendcnt on your 104{]

! All Eukanuhba’
|

| Umnegal anat .
1

Still there's one

more myvestment
L.
ey

Eukanuba® Dog Foods. lt's

4 OU can m II:LI.'L

that nutritional edge that

scts your dog unmistakably A ok s i
spart. @ To begin with, dogs are best fed 2
carnivores. Their diet naturally requires more

meat than ours does. We help them get i,

From puppyhood up, Eukanoha® i seiennfwally

formulated to provide 3 precise halance of real
chicken or lamb and quality ingredients tha
ee completely satisiics dogs ongoing

B nutritional needs Eukanuba is also highly

digestible, and dogs love its taste.
® Meanwhile it promates optimum
muscle and skeletal developmen.
Proper weight. Energy. Clear,
keen eyes. Above all, health and
an appetite for life. This applies

equally to active working dogs and scdentary

aristocrats, @ Eokanoba simply helps great dogs

become incredible

oncs. We have

been proviag it

for over M) years,

Eulkanubae+
Dog Foodds

.I'i':'_-:,.ll[_". Ml il d ! |".I..'r"’.|'."
For warn nyirresstion onll wll - | -SRE- 385 - 264

See for vourself,

Starting tomight,




YVOLVO

IF YOU SOMETIMES
PREFER A QUIETER
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THINK IT OVER
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It's the best car in iIts category. If there was

Audi A3.




another one 1IN 1ts category.

The smallest big car in the world.




HOW QUICKLY can Yyou THINK
OF THE SPORTS saLooN You'D

MOST rLiketo ge SEEN 1n?
Probably too quickly.

GS 300 Sport



A small
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One of the most powerful weapons

in the Fight against crime.

at

W
.

Parks, community eardens, and open spaces not anly make cities more beantiful,
studies show they also help reduce crime. That's why, for more than 20 yenrs, we've béen
comserving land for péople. Now we need vour helps Call 1800 714 LAND,

TRUST
PUBLIC
LAND



Cruise Down The
Rendezvous Of
Prosperous
Merchants And
Warriors Of Old
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Grand Old Flag

Workers rally round the Hag they made in
the mills of the Amoskeae Manufacturine
Lantipaany an Y14, The Manchester, New
Hampshire, enterprise produced the 95-hy
S0-toor barmer that year for 4 Chicago firm
bt borrovwed it back in the spring of 1916 to
bead Mwew York Ciry's <pre A redress |1_|:.|-u|-:
an | 1-hour procession on rthe eve of the
LLS. entry into World War I, Hundreds of
Amoskeap emplovess numbered among the
| 25, CHMCY pragrta Py

We fiest publishied this photograph in the
L 'IL|I.'-:|I. r 191 f '::||I'|||||_".|";II- p | !: 183 |.'.i|
wsue, devorted entirely to Haes, was distrib
uted tree 1o thoosands of Amenican troops

departing for bartle in France.




IS Y& UR Ii
AUTGN\OBILE '

AS DEVOTED TO YOUJ
AS YOU ARE

10 I'T?







You're-an indwidual, You know 1t

Your friends know i

But does your car? Boas it know that
sptting tune-iips and maintenance
aren’ your hobbies? A great car or
truck does. It adapts to your fitestyle.
[Very fow Ifestyles include tnips to the
sapvice department. ] i doesn't need
requent tune-ups.

Maybe it keeps you warm while
Keeping your passengers cobl: And
vice versa. Ur iets-you hsten to jazz
whiie your passengers hsten to rock.
GM builds all kinds af venicies that

adapt to all kinds of people.

Because you count on your automaobile.

S0 the best one for you is the one

that knows you besl

[[1 General Motors.

CHREVRDE FONTIAL - OLTSMOEIE - BUICK

CADGLLAC . GMC

(A vehicles with
II (W) (KX) rrpple®
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with didl-zone ciimate
comntrol available:
ey L4d PRl
Clidspanghe 1A
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sonmd systenr aviatlable:
Cievy Venirir
Forrnlde Montiamna
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Television

Have Nose, Will Travel:
Dogs to the Rescue
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B NATURE STRIKEM VIDEO COLLEC TICNS

What'’s Out There That May Be Incoming

A scar is born in a cataclysmic encounter {left).
“Asteroids: Deadly Impact™ is now available in the

home video trilogy Nature Strikes! The other two
titles in the collection, “*Volcano: Nature'’s Inferno™
and “Tsunami: Killer Wave,”™ remind us thar chere is
no dearth ot earthly danpers.




Having invented the category, we at introducing it in the first place was a bit
Chrysler Corporation knew that tampering chancy too.) But what we finally decided
with something as popular as our minivan was that the greater risk was resting on
would be a delicate operation. (Of course, our laurels. When making great cars and
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dnring the 92 secoird-guartor (fuaaery, Febraary, March) saoley period, " Aleays v sear belts. Rewemben, a bockso i the safess plsce for childnes




trucks is your goal, the right decision is usually
fairly obvious. Kind of like the idea of putting
a shding door on both sides of your minivan,
come to think of it.
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100 YEARS of EXCELLENCE

Kindergartan through Grade 8

Because it has historically moved in the Oppo
site direction of stocks and bonds, gold s a vital
asset to hold in conjunction with paper investments
in arder to redoce risk and volatility.

este Trom our o
i .. I| I: I|I|:.| e o the U.S.. more investors choese the American
50,000 student Eagle gold bullion coin than any other bullion coin
08, Fally in the world. American Eagles are the only bullion
Nangrofi coins backed by the US Government for weipht
o Wit and content. Goarantised,

Blanchard and Company is one of America’s
kargest and most respected precions metals deabers.

Calveﬂ thﬂﬂl Wwe sell American Eagles at just 1% above our cost
Call 1-800-BRO-4653% 1 der.
Dept. N77, 105 Tuscany Foad apltocen

Baltimore, Maryland 21210 1-800-880-4653

(410)243-6030 fax {(4101366-D674 Plegse Ask For Extension |94

—— BLANCHARD

_ The first high-fidelity system with
| a Napoleon complex. >
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Returning the Deposed Queen Conch Clever Pacific Crows
to Royal Status in Florida Make Customized Tools

BUE-2ved aro ks !"|'|||||..||'- troam £he !:l_ A TFII TR i'|:.|._ Sophsticated species such as
shell of a queen conch, irresistible to collectors— chimps bse tododks 10 foded gathed
e redson the mollusk s numbers have Ballen o e, Mow crows on the slands

of Mvew Laledonia have been
fomd 1o be avian mechan
105, | ney make two tols
winkle out msgets from
thewr hidms places.
For one (mool, shown
here, the crow Curs 4 sirip
of pandanus leat with its

bill ttar lettl, then uses

Flooda, Mollanon s als -..:-.|"|'.‘|'-.| In 1985 thi
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e Larnibbesn for cunos and tasty scaiood
o reestablish the Florida ,

conchs, a hatchery began pro
duomye larvie on Long Key m
| 9590, The project, imvolving state
indd private groups and volumteds
dhivers, has relegsed somee 3 006
voung conchs offshore, thoupeh thie barbed edpe o sentch
nredators such as porcupme hsh plant leaves or holes for
irk there, *To see if the conchs ey ands .i'.lz i1 kil The bard
irvive. divers loeate them moakes 4 second tool by b LATTg
with el detector thot w1 Credle & ook, | he
manuiacture of hooks by
il s unprecedented,
says MNew Lealand researchen

Comvin B Flount, who stodied the

micks un un aluminum g

el thetr shells.™ spve Bob Glas
er ol Florsda's Department of E
virommertal Progection, MNearly 2
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Little Frogs Get Tender
Loving Care in Jamaica
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In the Dwindling Philippine Forest, There's Still Room for Discovery
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New to science, a furry nocrurnal tree-
dwelling mammal named the Panay cloud-
runner was identified in the Philippines by
Pedro C. Gonzales of the Philippine Narion-
al Museum and Robert 5. Kennedy, an orni-
thologist with the Cincinnan Muscum
Center who has long studied the Philippine
eagle (GEOGRAFPHIC, June 1981), Loss of its
mountain habitat threatens the 26-inch-long

S THEMTWGA. L el S el - AL i STl sagis il AT B UESE sl CERTER

cloudrunner, which Kennedy likens o
North America’s eastern fox squirrel. This
cloudrunner was photographed in captivity.
When Kennedy’s team collected sunbirds, he
determined that identical specimens collect-
ed in 1965 had been misidenribed as a
known species. All were, in fact, a new spe-
cies, which he chnstened Lina’s sunbird
(above, on human hand). —jOHN L. ELIOT
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Interactive

W ONLINE

Maps: Earth's Family Album

A multphcity of maps giving diverse views of
J"-|.1{I‘_-i rrovn Avstradia (lefr) o Zinbabwe 5 now
avatlable on gur Nanonsl Geographic wehsire
Building on the Sociery™ tradition of cartographic
fence, Map Machine allows users o cxplore
Earth's Far reaches E'I'F ertering the world of JiHT T
wiww.LiGmaigeographic.com/resoure eadmaps,

Curtous aboor Enteea? The Map Machine Arlas
contains the latesr maps, faces, and profles of
that tew Africom nation, as well as the 19 other
countries of the world and the 50 LIS, states. [n-
formation is accessible by cdicking on a continent
or region or by ustng the index

Like a cartographic bazaar, Map Machine offers
phivsacal and polineal maps (B and DY as well s
composite satellite maps (Al free of cdood cover
and marked with barders and Frl.]-._q_'- names e g
umgue view of the planet.

""l.h_'l'-l...l::|.‘~:' users can download soltware (Macro
miodia's Shockwave xRes plugan) and 200m m
and out of any country on National Ceopraphics
world map (C). The printed map is also availlable
through the onling NGS Store.

Map Besources, a peneral relerence section of
Map Machine, provides comprehensive infor
Atk on cartography, geographic names, gov
ernment agencies, and map hbrares, les roster ol
Irnkes fists other helpful sires,
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Creativity

WL ERE=l . . Mt romal irl:'lll]"rl.'li'llll_l.,

FEEEr S Photo Gallery wall
rIaTEEN make avmlable breath
taking pictures from 11 top
photographers—includmg Chris

A HETE &g a8 ES TR

CREN gy

wyw _|f'lh|'l"'r. here beside an Afncan volcanon—for e Th
IOUTH
g designing your own greeting cards, hanners, and
aE witlendars, Details nexr month.
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MEFOR INFORMATION

Internet: www.nationalgeograpte. com
E-madl: ngaings org
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As a MATTER
of FACT WE DID
REINVENT the
WHEEL.

{And EVERYTHING ELSE, T0O.]

INTRODUCING THE ALL-NEW 1997 CUTLASS. We started with all the details you

would expect from its higher-priced competitors and added o few more personal touches. Like cruise-controd functions
mounted on the steering wheel, remote keyless entry and a host of other intelligent fewtures. The result is a totally

ne-cngineered car at a very tsing price. The all-new
Cutlass. At under iiﬂmﬂ:T::qi:r an invention. T}J f Nf H/' C H I [ﬂ ..';.f

w tatally rethought &) Oldsmobile
- AR LA

LY righes rcirrerad. ek | ', oo i
"B RP Tar el loargs gt
e lamy otam | -BK-FSS0L 05




NATIONAL GEOGRAPHI(

O Assignment

B GHAND MANAGED CANY(IN

Making a Big Splash on
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Hill’s Science Diet.
A Whole New Look Ot Health.
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For A Healthy Dillerence 0 an See ruaranteed.
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