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color print ever made by National Geo-

graphic photo labs should be hung in the
East Buillding of the National Gallery of Artin
Washington, D). . From the new building’s
dramatic concept by architect 1. M. Pei to the
half-ton Alexander Calder mobile in the cen-
tral court and through a series of spectacular
exhibitions, the gallery has earned a reputation
for thinking hig.

This winter the gallery put on view Leonar-
do da Vinci's original studies for the “ Last Sup-
per” from Queen Elizabeth’s Windsar Castle
collectinon—the [irst time thev have been per-
mitted out of England.

When National Gallery Director ], Carter
Brown invited the Greographic to provide a

I'I' WAS APPROPRIATE that the largest

L

color print of the painting for the exhibit, he
noted that there was a wall in the gallery that
was within three inches of being as tall as the
one on which Leonardo had painted his mas-
terpiece. The challenge of producing this huge
print from Vic Boswell's eight-by-ten-inch col-
or transparéncy was handed to Rex Stucky.
Using S50-inch-wide rolls of color-sensitive
paper, Rex made 36 separate panels and
mosaicked the perfectly matched =et mlo o
magnificent 34-bv-36-foot mural

Ower the centunes many artists have copied
the*Last Supper” but none so successfully. Be
cause the orniginal 15 dimly lighted to prevent
fading, more than 125,000 wvisitors to the
| 1-week exhikit had a better look at the “Last
supper” than if they had gone to Milan to see
the original.
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The Dead Do Tell Tales
at Vesuvius 557

For nearly 2,000 vedars they lav mute, hndden
in o tomb of hardened ash. Today their bones
speak volumes to scientists piecing together
thetr lives and flery deaths. Rick Gore and
Q. Lours Mazzatento. report on the [afes]
excawitions at Herculoneum and Pompeii.

A Praver for Pozzuoli G14

Porzuoll, a thriving port when Vespvius
erugprted, mow wdits m lerror as (Bs own hu.gq:
voleano stirs uncasily to life. Rick Gore and
0. Louis Mazzatenta find the land risirg as
R surges beneath (L

krill: Untapped Bounty? 626
These timy crustoceons are whitle food todoy,
bt they offer mian a vast store of protein that
Just mught—and might nof—be worth the
trouhle of harvesting, Biologist William M.
Hamner and photographer Flip Nicklin ex-
aming @ “superh” Antorctic species.

The Olvmpic Peninsula 644
Criant trees, placiered peaks, and wild
shores dominate Washingtim State’s " green
thumhb. " Bill Richards and Suam Abell ptve us
o vivid loolk at the land and its people.

Indians Cursed by Gold 675

For villagers of the Amoezun Basin, a gold
rish o theor land means new wealth—along
with pollution, invading miners, and many of
the headaches of covilizotion, s Vonessa Lea
arud Miguel Ko Branoo discowver,

COVER: With rings on her fingers and goid
bracelets at her side, a Roman lady emerges
from Herculoneum s volcanig tomb of AD. 79,
Photograph by €, Louis Mazzatenta

PHE NATHINAL OEOORAPHIC MAQATTRHE
18 THE JOUEMAL OF
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AFIER 2000 YEARS OF SILENCE

THE DEAD

DO TELL TALES
AT VESUVIUS

UT OF A TIMELESS, musty two vears ago, as Italian workmen be-
dark, an ancient Roman vic- ganloexcavate aseries of seawall cham-
tim of Mount Vesuvius stares bers that lined ancient Herculaneum's
into the 20th beachiront. Sinve then

century, her teeth [0 SRS RRE TSt many other fragments
clenched in agony. § of lost lives have
Nearby he charred emerged along the
and tangled remainsof beach: a noble lady
scores of others buried with her jewels; a Ro-
in the wet volcanic man soldier carrving
earth. The scene is sword and tools; lan-
Herculaneum, lesser lerns, coins, and even
known sister city of an intact Roman boat.
Pompeii. Both cities These discoveries do
were destroved by the more than reveal the
A.D, 79 eruption of moving last moments
Vesuvius. The wall SRR T i ety of a terrified popula-
painting from Pompeil NATRIRAL ARCRALILOGICAL MuseuM. ARES  {jon. They bring to the
(right) depicts the wine god, Bacchus, light of science a wealth of new details
and the mountain’s profile that Romans  that already are telling us much more
knew before the disaster. Macabre new about how people lived, as well as died,
relics of that eruption were discovered in the lost cities of Vesuvius.

By RICK GORE

S IrEsR ] DM SN S M EN

Photographs by O. LOUIS MAZZATENTA
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AMID DEATHS SHADES,

THE GLINT OF GOLD. ..

THE ECHO of
love. “She was
certiinly homely, but
someone cared enough
to give her beautiful
things,” says Dr. Sara

Bisel, the physical
anthropologist who
examined the
skeleton of this 45-
year-old woman
(right), found with a
treasure of jewels. A
bird struts across the
carnelian set in one

of her two gold rings

(below), while jasper
enhances the other.
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BAUBLES
AMONG
THE BONES

DESPERATE
retreat to the back

of a boat chamber
(left) proved futile, as
lined-up skeletons
testify, appearing like
souls “floating down
the River Styx," in the
words of one observer.

Costume jewelry of
beads, stones, and
amber (right) was
found near a skeleton
(below). Decoration
rare for Roman times,
Gorgon heads adorn
several beads.

CHERNTL NUSE IiI.H.ﬂ'H'EI




A LIFE

SNUFFED OUT
BEFORE BIRTH

"DLOW ON a dead man’s
embers and a live flame

will start.” The thought,
expressed by poet Robert
Graves, holds true for
Herculaneum, where the
breath of science coaxes
flames of knowledge from
bare bones. “An attractive
young woman,” Dr. Bisel
judges on studying this
skull (left). “A 25-year-old
blonde —see the paich of
hair on top —and pregnant
with her first child.”
Putting together her seven-
month-old fetus, below
skull, was like handling
broken eggshells — “it was
that fragile.™

of a baby whose skeleton
was found in the
charred crib (right),
rocking today as 1,900

years ago. Here displayed
in a Herculaneum

residence called the House
of the Mosaic Atrium, for
its beautiful floors, the
crib has since been

stored for safekeeping.

CHERYL WU3S (LEFT)







HE STAGE HAS BEEN DARK for

nearly 2,000 years. Yel enough Light

shines down through an old well shaft

to show me that this buned Koman
theater had been grand. Surely it oncoe
blazed with speciacles. | close my eves and
see the elegantly marbled proscenium, the
acrobats, the preeming athletes on exhibat,
the bawdy mimes. | hear the lyres, Hutes,
and cymbals, and the nngling bracelets of
dancers. | see a famous actor [rom Rome,
mask in hand and regally clad, waiting to
make his entrance.

I open my eyves, and the steady drip of
proundwater onto the stapd reminds me that
[am 30 meters (100 feet) underground. 1is
theater; once the opulent pride of the ancient
seaside town of Herculaneum, lies beneath a
succession of pyroclastic flows and surges
These glowing avalanches began roaring
down the slopes of Mount Vesuvius aboud
midnight of August 25 in A.D. 79, scorching
and smothering the countrvside, including
the neighboring city of Pompeii.

My escort, assistant supervisor Vittorio
De Girolamo, takes me down a corridor
leading to the costume depository. He points
his flashhight upward at the hardened volca
nic flow overhead. A haunting face stares
back down, It is enly an imprint, made by
the head of a statue that the slowing ava-
laniche picked up as it invaded the theater
Yet this impassive visage testifies that the
last performance on this stage was indeed
a tragedy

One can argue that this stppe wae also
where modern archacology was born. All
traces of Pompen and Herculaneum had
been lost until 1709, when a well digger Grec-
dentally struck the stage. Tunnels were dug
and soon the ruling nobility of Naples began
to loot the theater. They stripped away ils
multicolored marble facings for their villas

The audience roars as masked players
tn Herculaneum's theater act ot g
comedy, The white-bearded father
catches a voung slave with a bag of tli-
gotten money as a bejeweled courtesan
looks on, A parrof bronze cymbals Les on
atuge. The theater, seating betwieen
2500 grd 3,000, was discovered and
footed in the | 700s
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inel carted off the bronze and marhle stat-
Asure hunters used hun
dreds of laborers, s lu ome | ||~--||- s
to dig numerous additiona !I innel
the theater to plunder the rest of "-lll'u--l !Ir!.
culaneum

I walk along one of narrow old
corridors and feel as if T am caving back
through time. [ see the name of an earlier
visitor— 'tMhan, 1793 —etched into the
volcamc wall
'I'.'I.["TE._'. the tunnel 1= hlocked I'li rubible
[f I could continue my w +|L however, Lhis
labyrinth would bring me inlo the heart of
Herculaneum W |1I|'|| has been once
again exposed Lo air by
the pust hall century
Trellis House

i ) i
couwid continge o the

ges, 1 hese roval L

II.'i't.l"

much of
archacologists over
| could walk past the
with 1ts graceful balcony. |
House of the Mosail
Atrium and stand o the elegant trichiniuom
whiere & wealthy family took thx::' SUTTHTIET
Fil= ||---'. erlooking the Bay of Naples

» bay todav s nearly half a1 kilometer
away., 1he same volcanic flows that buried
Herculaneum covered the
1 depth of 20 meters

|'|||I

1
ICIENN I'l'.ll 1 L

¢ pist few vears a strip of that beach
uni] 1

| has |-|'l:,'r| cXCcavatedn.
descend the steep

colad
stairs (o the old
-||:|':|. !!|'|'||' ll..l'."..'rl

OWTN are wwn I'|'I'|"'fi_. LITI-

A resesrch
project
supported
in part

||'l| :|.-|I-III' COWETE
woriehy hiv. once used to store
boals

Ders todday, hawever,

Coalst
Of e

chombers, proba-

¥ 1 B
HiIshing i LESE

lie some ol
liscows
per found himself on ce

Archacologists have long hi
all Herculaneum's population had time to

Herculaneum's most importan!
ISth-century well dig-
nter skage

i thit

ries since that
almost

s writh. Unly a dozen or 50
¢ found in the town versus the
hundreds that were excavated
0 fl'll' il |i'."' side of Ve

Classical scholprs had
Herculaneum
had been embalmed by adrtight mud slides
A ]'llll|_|l|'.fi. thev concluded. the
felledd over o |_'I'|i|rl! of hours bv 3

snow of ash and pumice. 1hese
kney about glowing ava
lanches and their pyroclastic flows. Not un-

til early in this ce sclentists actually

esCape Vesuvius
sheletons wer
FPompet
S UVIUS

assumed that after
population ted, the town

peaple
wWEeErTe
SMOLNEring

scholnrs nothing

Fhe Dead Do Tei

| III.'-I"'I' &l I| N VLY

abserve these phenomena, also called nées
up of superhot

which rush down moun-

aridentes. which are marde
FAs fgnd :'---'-rL- Al

tainsides at hurricane speeds
.----IL-.I ."Im.'.: it Herculaneum do
,:::Il-ll_'lrl'll I'.IIJIi

Lo the cgariy 1900 two American volcanot-
oglists suggested that glowing avalanches
at Vesuwvius, HBul archaeolo

gists amnd volcanologists alike continued to

Moreoved '.!'I'-.
1'-_'_'-:;-[]|]|||_'

nad ooccurred

Haunting and myster um.-.. i nohis
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chilling tunnel (facing poge) in
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Vittorio e Guolamo, assistant
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gloss over the question of exactly what killed
the people on the slopes of Vesavius, Then,
in 1981, Michael Sheridan of Anzona State
University, working with Franco Barberi
and ateam of Italinn volcanologists, corrob
orated the concept of glowing avalanches

In early 1982 striking human evidence for
these volcanic storms emerged. Under the
direction of Giluseppe Magg, workmen be-
gan excavating Herculaneum's seafront
chambers. The chambers, they found, were
filled with the skeletons of people who abvi-
ously had met sudden death

Two years earlier Dr, Magm's crew had
unearthed three skeletons on the beach in
frantof the chambers. This bhad led Maggito
speculate that Herculaneum might not have
been as thoroughly abandoned as thought
Suddenlv, faced with so many new skele
tons; he had to ask whether anyvene in Her
culaneum could have had time to escape.

In the summer of 1082 Magm had led me
into the first chamber. As my eves adapt-
¢d to the dark, a pitiful cluster of skeletons
emerged from the wet volcanic ash at my
feet. T hey seemed to have been huddled Lo
gether. Maggl 15 convinced they were a
household in flight: seven adults, four chil-
dren, and & baby lving
cradied beneath one of
the adults. The most
striking skeleton  lay
with head buried, as if
sobbing into & pillow

“In this chamber na-
ture has composed a
masterpiece of pathos,”
Dr. Maggi told me.
“Une i3 deeply moved
by the postures, You
can imagine each per-
son tryving to find cour
ape next to another.”

If that chamber was
one of pathos, the next
was & chamber of har
rors, A host of tangled, charred skeletons,
including that of a horse (above), lay chaoti-
cally strewn. "1 think these people descend
ed the stairs ternfied, " spid Magm, "In panic
they tried to take refuge in this chamber.™

Aslentered, | could almost sense a cotlec
tive groan across the ages. | could almost
hear the screaming as the fery avalanche

L%

struck. It must have been like being trapped
inafrmace

OWIT IS A YEAR LATER, and |
have returned for the third time to
Herculaneum. Now another cham-
ber has been opened. Its many

victims lie inexplicably aligned, as though
in orderly streams, “They look ke they
are floating down the River Styvx,” says o
colleague

Clytside the chambers, on the ancient
beach, excavators have been uncovering
many mare skeletons. A Roman soldier had
been found, Nattened. Had he imrntrg:i]u_:’rn:n
control the panicked flight? Within a voung
woman's bones, digegers had discovered the
tiny sikeleton of her seventh-month fetus.

From a vet-to-be-excavated chamber ex-
tended the band of a woman, She had been
nicknamed the Ring Lady for her large jew-
eled rings. kExguisite pold bracelels were
found beneath her (cover and page 561)

Perhaps the most significant find was the
overturned hull of a Roman boat. Little is
known abowut first-century Roman boat
building, and this craft promiseés to reveal
much to archacologists. Next 1o 1t fay the re-
mains of & man with what appeared to bean
garin his hands, Could he be the helmsman?
Wias this boat under sail? Could it have been
irving to evacuate fearful residentsy

Provocative guestions, these, fue
many new clues, And el walk the beach on
this early summer morning, I see three de-
Lectives at work

Sara Bisel, a physical anthropolomst whao
specializes in the analysiz of ancient bones,
has been on site since my first visit, She was
sent by the MNational Geographic Society at
Uyr. Maget's urgent request to preserve the
newfound skeletons,

l'o Dir. Bisel the beautifully preserveid
Herculaneum skeletons are as valoable as
the Lreasures excavated here in the |8th-
century. Verv few other Roman skeletons
have survived; the Romans cremated their
dead. Suddenly along this ancient beach Lay
an entire Roman population, democratical
v distnbuted among men, women, and chil-
dren, patricians, freedmen, and slaves

"Who says dead men don't talk?™ Dr.

et hv so

*See " A Hurled Roman Town Gives Up Its Dead,™
by Joseph Judge, in the December 1983 G EOGRAFPHI

National Geoeraphic, May 984




Schalars come to see for themselves the boar chiambars, at right, where the new finds
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chadow behind the dig, Althougl
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| have heen sent here as a journalist to
PHGLE lll-f-:'llnl" RiTE NewW 5100 -II' QI
about this volcano's most famou uptio]
Yet [ have quickly learned that the st
extends beyond this one mountain and thal
one eroption. In g geoloEic sense Lhis entin



bay {5 a4 stage, Vulcan's amphithester, or
which a long-running seres ol Peo-dramas

plavied oul

continue Lo b

The Bay of Naples is a crucible where the

African Continent is crunching into Europe
CTealing A leFacy oF carth |-..:-||=l 3 Band vYolca-
has been guiet sinc
844, Hut the area remains shell-shocked
from A ack in
| 250, pardlyaing and déemoradizinge Naples

Mloreo i the past vear tremors havi

PR, vesuvins isell

evere earthquake thal

wracked the neartby town of Pozeanoh,. Half

its residents have fled, and seientisis cannol
discount that i

n more violent

Wt CFUpLon Ol & new Volcino
lrII-\..:E llll..r.I 'Ill'..!ll-l

possibly eve

" e i k = |
nay be brewing beéneath the town (see the
(]

arficle béginning on page 614

Nor do the residents of |

odern Hercula-
neum, known now as Ercolano, trust the
Jumbering Vesuvius, As Ercolano native
Matteo Paparo tells mmi "‘Where we livi

(NeTE 15 A !||1-|JI-|--|--c:r NOLISES

WO THOUSAND YEARS AGO the
people living on the slopes of Vesuvius
Wos ]lrlll :
L Lthat thel

it least 300 veur:

had no such realization
__|||'. it | Fifil
peaceiul for

Wils a voleano,

Wl :'llj'hlll'l

Roman naturalist Pliny

Lyving down on the job, Vi

De Grirolamao fabove ri
re r,':. Soldier from K
icanic fomb. 1 Tl 1]
] ] B ; i1 i
¥ [T metarl batl. Frrthe
vation brought t fil
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e } I & Daen SIUnEg Ovi
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uhe et |
Nattorna! Geoeraphic, Mayv 1984
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N EVENTFUL LIFE, say the bones
of the Soldier, about 37 years old.

Three missing front teeth suggest a
fight. An abnormal lump in the femur
of his left leg, here separated and shown
in front of its proper anatomical
position, tells of a wound, possibly o
stabbing, that penetrated to the bone
and covsed a blood clot that ossified.
The femur has a rounded shaft indicating
much exercise and good nutrition. The
adductor tubercle {(arrow) is slightly
enlarged, possibly from horseback
riding, shinnving up trees, or holding
lurmnber between the knees az a soldier-
marine carpenter might do.
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CONTINENTS COLLIDE IN
AMN D OF PLENTY

CURSE AND A BLESSING: Two continents meet head-on
’Hlmq.l.fmut hf!tmju here, The earth's African plate

sarthquahes have leveled villuges,  slowly grinds against the [talian
and voleanoes have paved thid land  peninsula, melting deep rock into
with lava and ash, yet these same magma that rises toward the
powers have given the reglon a surfape. The process has formed o
stunning beauty and fertile soil string of voleanoes (inset) from
Then as now, Remans harvested Sicily to north of Rome anid o

gruins, olives, gropes, and as system of geologic faults that
many as four vegetable crops o release stress through

year. Todaey two million people carthquokes—aoften disastrously,
inkabtr the arew, sharing its

charms and dangers,
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the Elder, who lived across the bay in Mise-
nam, regarded the large cloud thist burest out
of Vesuviuson that dreadiul Avpust 24 more
as a novelty than a danger. As commander
of the Roman fleet, Pliny ordered a ship to
take him to the site to investigate the phe-
nomenon And evacuate anxiovs inends

The elder Phny met his death in the disas-
ter. But his nephew, Fliny the Younger,
walching from his uncle's house, detailed
the eruption i elegant, chilling prose, The
history 0f Vesuvius really begins with that
description. Only one other account of the
cataclvesm at Vesuvius has survived the
Dark Ages. Indeed, if Pliny's letters had per-
ished, noone in the 18th century would have
known that they were unearthing Hercula-
neum and later Pompeii,

20 It seems ftting to seek out the oldesi
copy of Pliny's Vesuvius letters. | find them
in Florence, in the Laurentian Library,
which the Medict family established during
the Renaissance to house their collection of
waorks that had outlasted the barbarians,

ERE LIVE Virgil, Tacitus, Dante,
evervone. Including Pliny,”' says
the Hbrary's director, Dir. Anto
nietta Morandin, as we enter what
must be the ultimate rare-book room
“About 13,000 manuscripts are here. Every
ane 15 precious. ‘We keep them only if they
are autographed or very special.”
An assistant brings her o large maroon
leather book
“We think this volume came from the
monastery at Corbie in France," says the
dowager dotftoressa. “A monk copied it,
prabably in the tenth century, from some
earhier version now lost.™
3he turns the hghtly browned parchment
pages, searching the Latin calligraphy for
the first mention of the infamous name
“Ah, here itis,"” she says, reading: “Tt was
not clear from which mountain the cloud
was rising. Vesuvium fuisse posiea cognibum
Later we knew it was Vesuvius,"
Pliny's tale of the catastrophe "which de
stroyed the loveliest regions of the earth™
confinues; even though, he wrntes, "my
mind shrinks from remembering.” Presum-
ably drawing on reports from survivors who
had accompanied the elder Phiny, he re-
counts how his (Comtinued on page 354)
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TWO DAYS
WHEN VESUVIUS
WENT MAD

f\'l' ABOUT ONE O'CLOCE on the
afternoon of August 24, A D 749,
Vesuvius roared ke o monstrous cannon
[ty cotacivemis recorded m layers of
volcanic depostts at Herculaneum and
Pompeii. Examining those deposits,
volcanologist Horaldur Sigurdsson of the
Uinmversity of Rhode Izland now
reconstructs the EFUDTION Sequence, Ol
nearly 11 hours, he reports, the volcano
hurled a column of pumice 20 kilomaeters
(12 miles) into the stratosphere A Day
become night as Pompeii took on more
than 15 centtmeters (six tnches) of ash angd
puntice an hour. Then, about midnight, the
caliumr collapsed for the first time 8,
sending down the mountoinside a glowing
awvilonche of superhéated gases, pumice,
and rocks. The avalanche separated into o
fost-raoving surge—which blaosted through
Hercularnewm, killing its residents—and

4 slower, ground-hugging pyroclastic

floi. ot until o fourth avalanche the

next moming did a suyffocating surpe

reach Pompeii

National Geographic, May 1984
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HERCULANEUM

1:30 p.m., Aug. 29 Pumice
begins to fall on Pompeii.
[1:30 p.m. First fiery surge
cloud kills Mercufaneum
victims; pyroclastic fMow
gquickly follows

12:30-a.m., Aug. £5 Second
surge and flow,

As the volcano's chamber emptied

ches north walls of Pempeii;
rea n Willis e - and the crater widened, explosive

Tlow burres Herculaneum,

6:30 a.m. Fourth surge el silica-rich magma (orange/
asphyxintes Pompeii residents; ¥ gave way to less valatile,
Mo Fodlowe silica-poor magma (red), and

| 7:00 a.m, Fifth surge and the weakened eruplion column
fTow, perradically collapsed. Wolcanie

8:30 a.m. Sixth and final
surge causes Pliny the
Younger to flee Misenum;
flow buries Pompeli victims.

depawts found at the beach in
Herculaneum, ieff, are compared
m thrs diagram to deposrts from
southeastern Pompeii, right.
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HE DAY BEFORE the terrifving
eruption, Herculoneum enjoys o
afternoprn in this artist's conception
of the wealthy seaside town ( previous
pages). Fishermen pull boats onto
the beach near a row of chambers 1
probably used for storage. In the Sacred
Area 2 a ceremony (5 in progress, while
patrons of the Suburban Baths 3

I.:,'l.Zi:'!

relax in geveral indoor pools

On the terrace of the lavish House of the
Mosaic Atrium 4, guests from Rome could
Erioy @ view of the sparkling bay, Sea
oreczes wash through the elegant gurden
of the House of the Stags 5, where hunting
dogs attack dezr in g poir of marble statiies
Oniy wealthy patriciaons cowld afford
seaside hemes, Less prominent citizens [ive
away from the beach in smaller guarters
like the Trellis House & Craftsmen and
merchants sieep above thewr stores on the

mamn street. the Decummaniis Moxomus 7

i
-E-

AT

wiere cifizens come o seek fustice or
do business at the basilica 8 At the
spacious paloesrra 9 young athletes compete
in wrestiing, swimming, and foot races,
while actors at the 2, 500-seaf theater 10
rehedrse their [ines

Untel 15982 few traces of thess péople
had been found, suppesting most hod
escaped. But now scores are betng
unearthed at the seafront, where they fled
Some of the most dramatic finds (below)
A a chamber where o group of 12 died
together n the ash, B a chombe
LTl LJI:'HT.‘:.: a horse ard gyt S0 ‘..,]i".'i_:fl_'.;J
humans, € g chamber where 26
sikeletons were gertly fined up in rows, D
the Ring Lady, E the Soldier, Fa pregnant
yateg wontan, G a Roman boat, H the
Heimsman, | the Pretty Lady, and J the
waormarn cdlled Portia, who may have been
huried down from the town by the force ol

B | ]
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PROBABLE PROFILE PRIOR

TOAD. 79 ERUPTION .. ——— =

City beneath a city, Herculaneum lies 20
mefers below the surfoce of Ercolano, with

Lesn than hoalf excaviatecd sa far. The old
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seawall, once on the waterfront, today
stards half a kilometer from the bay,
Beyond the excavation and surrounding



trellised fields the twin peaks of Yesuvius ri

against a profile of the volcanoe as it

appeared before it threw six cubic Rlometers




(Contmnued from page 576)  Yentirely fear-
tess” uncle hurried toward the volcano, “to
the place evervone else was hastily leaving, "

His ship was cut off by a hrery ashiall and
floating rafts of pumice, bul eventually
managed Lo land to the south at Stabiae
That night he tried to allay the fears of
his local friends by telling them that the
“broad sheets of fire and leaping flames™ on
Vesuvius were “nothing but bonfires left
by the peasants in their terror.”

He thenslept while his companions sat up
all night debating whether to stav in their
housesor flee. Finally the buildings began to
shake so violently that Pliny and his friends
put pillows on their heads to protect them-
selves from falling rocks and took flight

Dawn had broken on the morning of Au-
gust 25, vet Pliny found this dark day
“blacker and denser than any ordinary
night.” Wild waves made escape by se im-
possible. Pliny zrew tired and repeatedly
asked for cold water. Then suddenly the
“flames and smell of sulfur” drove his com-
pamions to flight. The elder Pliny collapsed,
perhapsof a heart attack. Two davs later his
body was found on the beach at Stabiae

Meanwhile, Pliny the Younger and his
maother, 32 kilometers away, saw a “fearful
black cloud . . . rent by forked and quiver-
ing buarsts of flame” moving across the bay
They fled, along with most other terrified
residents of Misenum. Asthe cloud descend-
ed, “many besought the aid of the gods, but
still more imagined there were no gods left,
and that the universe was plunged into eter-
nal darkness for evermore.”

S84

Eventually the cloud Lifted and the voun.
ger Pliny saw “evervthing changed, buried
ceep in ashes ke snowdrifts.”

“Uf course,” concludes Pliny, “these de-
tails are not important enough for history,”

To volcanelogist Haraldur Sigurdseon,
Plinv's details give remarkable geplogic
clues as to what was actually happening first
at Pompeil and later at Herculaneum. They
correlate beautifully with data made possi-
ble by new volcanological concepis devel-
oped in the 1970 and corroborated since the
erupltion of Mount St. Helens

With Sigurdsson | return to Pompeii

E ENTER the citv, like most tour-

15ts, through the old Sea Gate, and

head toward the forum. We pass a

lineup of what in ancient davs must

have been bars and storeironts m this busy
sarno River port.

In Pompeii’s prime, with its population
ranmng between 10,000 and 20,000, a hab-
ble of languages, from Germanic to He-
brew, mingled in the forum. They still do, as
innumerable sightseers from America, Ger-
many, [apan, not to mention Italy itself,
march uphill and mob the town center

Pompeil clearly has fallen on hard times
again. The 1980 earthquake severely dam-
aged many bulldings. Along strest after
street, scaffolds brace crumbling houses, All
but a small percent of the vitv has heen
closed to tourists, confining the throngs of
visitors to an msufferably cramped area

Little, if any. attempt 15 being made to
reopen the closed areas. Weeds grow tall

The past shapes the present
at Piano di Sorrento (left) and
Herculaneum (right). Just as
irt drnctent fimes, fishermen
work off a beach [med with
arohes of boat chombers, From
thetr Ercolono terroce, o
family [ooks ocross the ruins of
Herculanenim., Ever since the
discmery of the burted town,
some residents living atop it
hove hod ciaiise to fegr 165
rebirth: Homes are at stoke
withh coch addition to the
excavation arga.

Nerrinonal CGreographnic, Mav 1984







Exposed wall paintings continue to fade and
decay. There 15, we are told, inadequate
money Lo maintain such a large monument,
even though the citv generates considerable
tourist revenue

“The great irony of Pompeii, ™ savs a visit
ing scholar, “1s that as long as matenal is
buried it remains beautifully preserved. We
have lo excavate in order to appreciate. But
s S00n as we excavate something, we assure
its destruction.™

Largely for that reason, new excavation
procecds extremely slowly, YWe are using
what poor moneyvs we have to restore what

SALVAGING
THE VICTIMS
OF VESUVIUS

S8

wie can and save what can be saved,” ex-
plains Pompeii's director, Stefano De Caro

OMPEI was probably founded by the

aboriginal Oscan people many centu-

ries before the A.D, 79 eruption. Uver

time the city was conguered by the
(rreeks, the Etruscans, and by a belligerent
[talic race called the Samnites, who greatly
expanded it, About 80 B.C. the# Romans
made Pompeti a colony. They infused it with
their culture and turned it into a major agri-
cultural center, specializing in the export of
fish sauce and wine.




Like modern Naples, Pompeil's economy
was characterized by small manufacturing
businesses, aoften family run and operating
out of the home. A painting outside a former
felt-making factory on the heavily commer-
cial Via dell’Abbondanza testifies to Pom-
peil’s mercantile spirit: A winged Mercun
alights bearing a bag of money.

When Vesuvius eropted, Fompen was
still recuperating from a devastating earth-
quake that had struck the region in A.D. 62
The roof of Pompeti's great basilica had col
lapsed, as had structures throughout the
town. Seventeen vears |later the Pompeians

must have noted with dread the minor
earthguakes that probably preceded the im-
minent eruption. Little did they Enow that
the danger this time would come from the
same mountain whose fertility had blessed
them with prospenty

How did the eruption begin? 1 ask 5i-
gurdszon as wie walk through the town.

“Probably the earthquakes became a con-
tinuous vibration, or a
he explains. "'Then, | imagine there was a
series of small but spectacular steam explo-
sions that opened a crater at the summit.

“In the early afternoon on August 24 the

LT OF WATER excovates a skull (top
Iluﬁl that will go to Dr. Sara Bizel (above)
for treatment,. “The skeletons,” she suvs,
“come to me s0 well preserved because they
have been kept continuousty wet by
groundwater percolating through the
valcanic sorl. Perfectly seqled, they
endured no temperature or humidity
changes. With exposure comes guick
deterioration, and my first job s

to-stop tf,

The Dead Do Tell Tales at Vesiaviis

After washing each boneg with a soft
toothbrush (left), Dr. Bisel allows them o

harmonic tremor,

dry on o screen for two davs, Then she dips

the bones inan ecrylic-plastic emudston and
allows another day for them to dry and
harden. Thereafter the bones are ready for

reconstruction. Behind her work areq
ranges an expanse of voloanic soul under
.|-Irll I "Illl!'.' Fl..lll.':'_

cultivation vt sou 18 sorich

“it would make o dead stick bloom.™ Before

Vesuvins struck, of was part of the sea

L




city would have been rocked by a tremen-
dous ‘Plinian blast"™ It is called that
because the blast created the great umbralla-
shaped cloud that Pliny saw from Misenum.

“Thiz eruption column, laden with pum-
iceand ash, must haverisen 20 kilometers or
more. About 30 minutes after the blast the
falling pumice began to cover the citv. There
was no lava in this eruption. The magmao
was too explosive, too filled with steam and
other hot volatiles. Steam turns magma to a
froth we call pumice.

“Pumice is too light to hurt anyone, but
lots of rockv projectiles, some the size of can-
nonballs, would have been torn from the
sides of the volcano. That's why Pliny the
Elder had pillows on his head.

“The pumice accumulated at 15 centime-
ters [six inches] an hour. After about four
hours, or bv late afternoon, roofs
would have started collapsing
from the weight. The eruption
created close to total darkness.™

We walk to 8 cemetery just
putside the city walls, There ex-
cavators have cut through the
valcanic blanket Vesuvius lad
down, and have inadvertently
revealed a stratigraphic record
of the eruption.

Each phase of an eruption,
volcanologists have learned, de-
posits a stratum with a character-
istic: range of grain sizes. As
Sigurdsson puts it, “lrain sizes
are the Oingerprints of an erup-
tion. They are my bones.”

Sigurdsson kicks the bottom of
this wall of earth. "Thiz is the
ground—the rich, fertile soil of
A D, 79" he savs,

1 reach down and pull from the
hottom a light, airv rock—ane of
the first pieces of pumice that
struck Pompeii. Owver 17 hours,
2.7 meters (9 feet) of this pumice rained on
the city. The worst was vel to come

As the volcano's energy abated, it could
no longer sustain the 20-Kilometer-hgh
eruption column, which began fluctuating
like & giant fountain. At the fountain's ebhb,
enormous quantities of fine ash and pumice
collapsed onto the volcano's flanks, becom-
ing those lethal glowing avalanches,
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Beauty more than gkin deep guided
artist lay H. Matternes in the fleshing
out of a skeleton found on the beach and
called the Pretty Lady by Dr. Sara Bizel.
"In life she was about 35 vears old,”™
sctys Dir. Bisel, "with a lovely face of rare
proportion, perfect teeth, and a dainty
nose. Her bones were slender, gnd she

National Geographic, May 1984




stood about five feet.” Since musele use
affects the shape of the bones, Dir. Bisel
thinks that the Pretty Lady probably

was not a lady in the aristocratic sense,
“Her arms were well exervised, indicating
that she worked, perfiaps a8 @ weawer,”

To develop facial musculature and other

anatomical structures, Matternes studied

The Dead Dy Tell Tales at Vesuvinus

cadavers ot ¢ medical school in Washington,
D. C. The dindem hairstyle is typical of the
first century A.D, The size of the breasts (s a
guess, bur their shape could have been
infliienced by whether the Pretty Lady had
grven burth, an unknown factor stnce her pelvic
bones are missing. The artist has painted her
as if she had been childless,







Sevéral of those avalanches, Sirurdsson : e | :
- (rlorifying the body, Romans ook

has recently determined, stopped befor : . :
= : e pleasure in portraving nudes, though clothes
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walanches within Pompel. Each 15 sepa-

rated with more ash and pumics

ANDERING HACK through
Pompeil, | can seé evidence ol
L1

e surees evervwhére T look

Fust above head helehl, where Lhe
protective pumice blanket ended, many
valle appear clipped off, as o
huge scythi
Then there are the many Iamous plaster
asts of humans and even a chained dog &l
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the Thermopolium (or bar) of Asellina,
where bronze cups, lamps, and even petty
cash were unearthed, are scrawled the
names of three women, who presumably en-
tertained their clients in the upstairs cubi-
cles. Other inscriptions indicate that they
were soliciting support for a favored candi-
date in an upcoming election.

Al the Taverna Lusoria, a popular gam-
bling house among young men and women,
the owner marked his loans on the walls and
offered rooms to amorous customess,

To us the Pompeians might seem immod-
est. Nudity was regarded as natural, the
numan body was glorified, and athletes ex-
hibited their physigues with pride at the the-
ater. The House of the Vettil, among others,
wiis adorned with statues and paintings that
many people today would label ohscene.

It is alzo clear to anyone who roams Pom-
peii that residents prized their gardens.

“They lived in their gardens, they ate in
them, they made them a major part of their
lives," savs Wilhelmina Jashemski, who has
studied the gardens for decades. “After the
A.D, 62 earthguake many people restored
their gardens before their houses "

To create an illusion of more and grander
space, imaginary garden scenes with elabo-
rate fountains, luxuriant flora, and exotic
birds were often painted on the walls of real
Roman gardens.

“Sometimes it's difficult,” one expert tells
me, “to reconcile these people who loved the
out-of-doors and growing things with peo-
ple who took delight in the slaughter of the
amphitheater.”

UNT SCENES were another motif
of the garden wall paintings. With
lan Sutherland, a Duke University
graduate student, | zee a huge murnl
in the garden of Marcus Lucretius Fronto. It
depicts a bizarre assortment of animals: A
lion attacks a bull, a Hger trails a deer.
Bears, boars, snakes—-all are dramatized.
*This 15 a mélange of every ammal they
knew about that might have been vicious or
combative,” says Sutherland. “That ap-
pealed to the Koman taste. They staged
these same kinds of combats."
Pompeians also showed a passion for the
theater, In the wall paintings that decorated
their inner rooms, theatrical themes seém

504

almost as popular as mythology. As histori-
an Muargarete Bisber wrote: "The art of
acting was highly developed among the Ro-
mans. The Italian natives have always had a
special @it for mimicry, They are born
improvisators, having lively gestures. "

Thus some wall paintings simply re-
create the elaborately decoratéd prosceni-
ums of theaters, Comic and tragic masks,
along with mimes and pantomimes, were
popular motifs, Also common were scenes
from the great Greek myths: Medeadrawing
a swaord to kill her children; Priam kneeling
before Achilles; Iphigema preéparing to be
sperificed.

The bath was yvet another institution trea-
sured by these people. Tt was far more than a
cleansing experience. It wias a social event,
wherein one relaxed and met friends. A man
like Fliny, for instance, would have regard-
ed his leisurely afternoon hours at the bath
as a vital part of his day.

Pompeii had at least three public baths,
Yet perhaps the most sumpluous so far un-
earthed on the Bay of Naples lies on the
other side of Vesuvius at Herculaneum.

I well recall my first visit to the Saburban
Baths. A skylight in its delightful, atrium-
like entry room illuminated a fountain fea-
turing i delicate bust of Apollo. Remnants
of wall-to-wall paintings still adorned the
frigidarium, or cool bath.

Another room featured a swimming pool
where patrons could have lounged and
gized out over the bay through panoramic
windows, Now out those windows the only
vista | had was of a six-story-high wall of
solidified pyroclastic earth,

Uther reminders of Vesuvius still haunted
this bathhouse. A door leading to the frig-
darium bulged with an invading blob of the
hardened avalanche. In the calidarium, or
hot bath, the window {rame was thrust in-
ward where the glowing avalanche had
burst through. Glass shards from that win-
dow were found in a heavy marble basin the
avalanche had flung across the room,

I was visiting the bath that day with Sara
Bisel. Just below us was Herculaneum'san-
cient beach and the chambers with all those
bones that had brought her to Herculane-
um. Later that day | crouched with her on
the beach as she dug out her first skeleton, a
female we nicknamed Portia.

National Geographic, May 1984




LAS, POOR PORTIA. Her skull was
smashed, her pelvis crushed, and
now Sara Bisel was playing what
seemed like & grisly same of pick-
up-sticks with her bones. Yet I felt oddly
elated to see sunlight striking Portia's bat-
tered bones and to wateh flies buzz about her
{or the first time in nearly 2,000 years.

“Portia had a great fall. I'd bet she was
flung from up in the town, " said Bisel as she
worked. “She clearly landed on her face
from some distance, There are roof tiles be-
neath her. Her thigh bone was thrust up to
her clavicle: Idon’t know if 1 can put ber to-
gether agnin, but I'll learn a lot about her,

“T'll determine her height by measuring
ane of herlong bones. The state of her pelvis
will tell her age and how many babijes, if
any, she had. I might even tell vou whether
she was pretty, but herface is shattered. Her
bones should reveal whether she was well
nourished, whether she had anyof a number
of diseaszes, and whether she had to work
hard tor a living. And she’s just one person.
There's a whole town here!”

On this and subsequent visits I wandered
the streets of that town, which differs dra-
matically from Pompeii.

For one thing, the wet burden of earth,
moistened by the copious groundwater that
flows down Vesuvius, has sealed and pre-
served Herculaneum far better than the
pumice blanket could protect Pompeii. Kept
continuously wet and protected from air and
climatic changes, many perishable items of
everyday life remained intact, albeit often
charred. Whole pieces of furniture—beds,
cupboards, tables, and chairs—along with
fishnets and such foodstuffs as cereals,
bread loaves, eges, vegelables, and even
chicken bones, were unearthed much as
they were when abruptly abandoned. Her-
culaneum thus gives us a more intimate look
at Roman life,

The wet earth was also what kept Hercu-
laneum's skeletons in such good condition.
For as the victims decayed, the conserving
mud compressed about the bones, rather
than leaving mere hollows as at higher and
drier and ash-covered Pompeii

Herculaneum still greets the visitor with
the same unhurried air that one breathes
now off-seazon at nearby Capri or Positano,
Like the latter resort, it once descended

The Dead Do Tell Tafes gt Vesuviuy

stéeply to the sea, making heavy commercial
traffic impossible. Its vistas must have en-
chanted the wealthy Romans who came hera
on retreat.

Idyllic as Herculaneum was, it was more
than a resort. Much fishing equipment was
unearthed. Therefore, many of its 4,000 to
5,000 inhabitants lived off the sea. Hercula-
neum lacks the numerous small factories
that characterized Pompeii; it seems more a
town of craftsmen and artisans. Yet the
many refined houses, and indeed the elabo-
rate theater and baths, tell us that a corps
of affluent, cultured people also made their
home in Herculanenm:

One of these homes, the Villa of the Papy-
ri, yielded to 15th-century treasure hunters
numerous bronze busts and statues, includ-
ing copies of earlier Greek masterpieces that
are now lost. This villa's owner, obviously a
wealthy and influential Roman, also kept a
great library of papyrus scrolls, Many of
these charred, but still legible, manuscripts
were recovered. Others, however, may still
remnain buried in this grand ville. Toxic gas-
es forced the early excavators to abandon
the site and seal the tunnels leading to it. The
villa's reopening and complete excavation,
says Attilio Stazio, director of Naples' In-
stitute of Archaeology, is perhaps Italian
archaecologists’ highest priority. But the
project will take many years.

More immedinte discoveries continue on
the beach at Herculaneum. Three months
after Sara Bisel's arrival 1 return to the site to
find her well into her analysis of the skele-
tons—the skulls, tibias, fibulas, and other
ozteal remnants of twenty men, eight wom-
en, and nine children—-each in its own vel-
low box and lined up against a wall in her
laboratory. The first 12 are the so-called
household in flight

“In that chamber there were three adult
mules and four females " Dr. Bisel tells me,
“Testimuate the men were 35, 31, and 25, and
the women 42, 18, 16, and 14. There were
five children, but I can't tell people’s sex be-
fore they reach puberty. The three-yvear-old
was wearing gold-and-pear] earrings. The
five-vear-old had cavities and an abscess.
There were also a nine- and a ten-yvear-old;
the latter had an iron house key near him,
along with a seven-month-old baby,

“The baby was probably upper class," she
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A VILIA REBORN

1-‘l‘,|"1'|':| THE DISCOVERY in the 18th
cerit

iy Of an enormous privoete villo
Lkl + il | : e ill B
pueriooiing L sea, hundreds of labores
mcluding soms prisoners, were ordered

ninaergrownd to dig out the works of art,

precious Gooks written on papyrus scrods !

. proh : | . !
ard rare marides that were the glory of e . - e
fabulous home. Then toxic eoe made the work e |.I’ r ,

deadly, and the tunnels were sealed. The 1- — ¥
Villa of the Papyrr was “lost"™—and remains L e
s0 to this doy., But, luckily, o Swiss engineer
and one of the site's excovators, Karl Webes
trew ibs plan, muking this artistic rendering
possibig (below), Itulian authorities dream of
complete excavation

Incredibly, the villa's plan also provided
the blueprint for an actual reconstruction,
another seqside villa (right) filled with
works of art—the J. Paul Getty Museum at
Malibu, California. Here, within sight of
the Pacific, the replicated budding hos been
placed among gardens similar to those

beloved by the Romans, Crallgries display
sculptures and mosales from ancient CGredce

and Mome, just as did Herculaneum's villo.










Lifelike in grace and size, and all in

bronze, voung athletes stand before

line of Grrecion lodies and a Roman
hust—npart of the rich harvest fram the
Villa of the Papyrl, now in the Naoples
National Archoeological Museum. Eves
of plass paste (below) enhance the
facial expressions of the youny women

who were fourid m the villa's garden,

I'hey have been called dancers, but

possibly represent water carriers.

o have been dreadfully overworked.”™ “See these large crests on the bones? That's

She rummaees throueh the bones 1in vel- where the aelt

i muscles attach, They indi-
low hox number 27, “This man we call the cate he did heavy labor

Helmsman, becanse he was found next to “1t seems safe Lo sav this guy did not have
the bojt. He was about 46 and :'-l'll-.'_'ll-. | g dodce vila,  she savs, W hile digging out a
slave. He did not have good treatment, sood piece of the Helmsman's spine. "S1x of his
vihing. | don't think anyom niddle thoracic vertebrae are fused. You

! I ' | ' ] 2 e i i i
who had anv choice would look like this. A cansee the strain put on his arms and back

[ood, good an
free man would stop when his body hurt as whe leads me to another box, number 46

much as this man's must have.’ “This is myv Pretty Lady,” she says, picking
Lr. Bisel picks out his upper arm bones.  upa skull. *Just look at her profile and that
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PRECIOUS PRIZE -
A ROMAN BOAT

IEE A DETECTIVE: Richard raising the boat Lo uncover it

Steffv. a noutical gecrets, schaduled for sometime
archaeologist from Texas A & M, this year, will be trichy, since
coilects clues o Lece .'il'|'|:'-" e charoodl crumbles aasily
[he story of this upendéd A fresco from ruins of the
carbomized boat, discovered on pricient port of Crstia depicts o
the beach of Herculaneum poat (fop) reminiscent
“This boat 18 wniiue,” saps if the one af Herculoneun
Professor Steffy, “the inverted § e Osrio vesseld, nowre as 18]
hull covers and preserve: Crimanmiand, {5 shown Deing
ymportant information about [oaded witis graln, probably

Lo LIS |"|..I |l|'! alECFLrL] fo D Rauded fror IIil. [irl
technigques of small first-century  up the l'iber River (o Home. An
Rorman creft, of which we Rnow ron remnant of an ancient
Lttle. Since most ancient Wrecrs Fchor foumd on

F1im et I|-:| T STV -".I LIPTIETIT Heroploneawm s Deacr i"lll'lu'l ;
on the seabed, only the lower a model for an excavator

hulls were preserved. ™ B drawing (below)
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brain damage. It has been suggested that the
mad emperors Nero-and Caligula suffered
from lead poisoning. Now Dir. Bisel'schemi-
cal analysis of 45 skeletons shows that Portia
amd one other person had lead levels high
enough to have certainly caused them some
problems. Six more people had significantly
clevated levels.

The most plausible way these people
would have ingested lead is via wine. Grape
Juice wasaflen botled downin lead vesselsto
make the thick syrup used to sweeten some
wines, Stirring the boiling syrup would have
scraped lead from the pots. Thus, heavy
drinkers risked heavy lead intake,

“This is the Arst hard evidence that the
Romans may indeed have had trouble with
excess lead,” says Dr. Bisel. “In no way
does it indicate that lead poisoning brought
about the fall of the Roman Empire, but it
does rase many questions that cannot vet
be answered. ™

NANSWERED QUESTIONS are
everywhere. They also still sur-
round that overturned Roman boit,

and during the summer of 1983 Dick

Steffy's problems seem to mount with each
passing day.

Most important, the boal has proved to be
fragile charcoal, If excavators try simply to
lift it, Steffy estimates the boat will crumble
into thousands of pleces. "I've never con-
fronted a charcoal boat before,” says Steffy
on the beach. "Obviously, we're going to
have to invent something.”™

Faor the time being, s0 much of the boat re-
mains buried that Stefly cannot tell the how
from the stern for certain. Moreover, until
the craft can be lifted, its interior remains
invisible. And the interior, explains Stefiy,
halds most of the boat's secrets.

“It won't take me five seconds 1o tell you
what this boat was all about once 1 see its 1n-
sides,” says Steffy. “I can tell vou how it was
built, how it was steered, how repairs were
made, where the mast was, whether the sal
was square, and probably what it was used
for. Right now I'd guess we have a harbor
tug or a local wine carrier.”

From its exterior alone, however, the
Herculaneum boat i proving important.

“It’s longer than I thought at first,” says
stefiv. “I'm calling it & 30-footer. It has a

GG

beautiful, sweeping hull, with much pains-
taking carving. The workmanship is on a
par with the Greeks', and their shipbuilders
were as meticulous as cabinetmakers. [
didn't expect to find that in the Romans. ™

Steffy alzo suspects that a long tapered
timber lying near the boat could be itz mast.
That would indicate that the hull belonged
to a boat that was built for both sailing and
rowing. He is al<o intrigued by another tim-
ber found close by. That one is especially
thick, 70 centimeters in diameter. It might
be & building timber. But it might also be a
mast belonging to a very large vessel.

“There could be many fascinating ships
out there,” he savs, “We know, for instance,
that the Romans had highly decorated grain
ships that were more than 140 feet long.
What a dream to find one of those!"

Both Steify and Haraldur Sigurdsson
note that the beach is littered with finished
tumbers. These could be part of & pier that
led out from the stair that descends from the
town. Siguridsson has determined that the
ancient shoreline came right up to the city
walls. Herculaneum thus had the narrowest
of beaches. Waves must have lapped be-
neath the windows of the Suburban Baths.

The vast number of timbers, however,
leads Steffy to wonder whether Herculane-
um could have been a shipbuilding center. If
20, the money it generated could explain the
town's obyvious but mystertous wealth.

Many of these tmhbers are aligned, as if
driven by a great wave that roared around
the corner of the bathhouse. Sigurdsson be-
lieves that not only the timbers but perhaps
the boat as well were swept down from an
unexcavated site not far away, possibly a
shipyard.

Herculaneum, Sigurdsson notes, was
built on a promontory, a tongue of land
formed by a prehistoric eruption of Vesuwvi-
us. Small rivers flowed to the bay on both
sides of the town. These river mouths could
hawve served as small harbors.

Also, Steffy can find no teredo worm holes
inthe boat. Everyother Mediterranean ship
e has studied has been riddled with these
horings, So the Herculaneum boat may have
been newly built or hauled out of the water
when not in use,

Could the boat have been trving to evacu-
ate fearful residents? Sigurdscon's work

Narnional Geographic, May 1954




now makes that doubtful. The boat and its
so-called Helmsman lie in different layers of
the glowing avalanches that swept the town
Sothe Helmsman clearly was not in the boat
when he died. The boat was deposited—
perhaps from an adjacent shipyard—any-
where from moments to minutes after the
Helmsman died from the first lethal surge.

We can thus only speculate now who this
insignificant, overworked man we call the
Helmsman really was, We can, however, do
much more than guess about how he and ms
fellow townspeople died . By the time Haral-
dur Sigurdsson leaves Italy, his weeks of
stratigraphic samplhing
on the slopes of Vesuvi-
us will have created a
detailed geologic post
mMortenm.

In Herculaneum, 5i-
gurdsson has found only
a dusting of the early
ash and pumice that
bharraged Pompeil. De-
ing upwind from the
mountain, Herculane-
um was spared that first
assault, even though it
was in fact much closer

mountain; gravity segregates it into two
phases that Sigurdsson terms “surges" and
“Alows." Both phases, which scientists have
described well only in Lthe past decade, leave
distinctive stratigraphic fingerpnnts

The surge strikes first. This turbulent,
ash-charged torrent forms a high, billowing
cloud asit steams down the slape at speeds of
100 to 300 klometers an hour and tempera-
turesof 100" Celsius (2127 F)or higher. Com-
pased of air along with ash and the finer
debris, the surge is made almaost {rothy by
convection.,

Thedenser, ground-hugging flow follows
the surge, bearing the
larger rock f(ragments
and pumice both made
fluid by temperatures as
high as 4007C. Like
g glowing river, the
flow follows topograph-
ical features, such as
streambeds, at slower
3;1.'_-|:d;1 af 20 to 50 kilo-
meters an hour

Sigurdsson  suspects
that during the might the
residents of Hercula-
neum may have been

to Vesuvius's summit. alarmed, like those
Nevertheless, earth- at Pompen, by sever-
quakes and fireworks s by ol small glowing ave:
from this volcano, Portrait of success, i young lanches that did not

whaose crater lay a8 mere
seven kilometers (four
miles) away, must have
alarmed — Herculane-
um's population. No vessels have been
found in the boat chambers where the peo-
ple took refupe, supgesting that at least some
residents had fled biv sea

Examining exposed strata at quarres
above Pompeii, Sigurdsson has found evi-
dence that three major glowing avalanches
roared down Vesuvius's slopes before one fi-
nally reached into Pompeil. Herculaneum
wias within their range, and thus it died
seven hours before Pompeii.

Pompeii was hit, Sigurdsson says, in early
morning on August 25, So Herculaneum
was buried in the middle of the previous
night. That explains why a lamp was found
with the household in flight.

As a glowing avalanche descends a

The Dead Do Tell Tales ar Vesuvius

Pompeii couple pose holding a
papyrus roll and waxed tablet to
pstablizh their importance

quite reach the town

“Seeing fery tongues
cascading down the
mountainside  would
have gotten the people running to the edge ol
town,” he says, "But I don't think they were
in the streetslong, OUne skeleton the early ex-
cavators found in the town was a baby in a
crib. Another appeared to be a sicily,
bedbound child, If the parents had had
much time, these children would not have
been abandoned.™

The first surge to roll over Herculaneum
would have killed evervone. As autopsies of
surge victims at Mount 5t, Helens indicate,
this dense ash cloud was the most lethal
agent. It would have blasted down like a
blinding sand storm, fattening people and
forcing them to hold their breath to keep
ash-saturated air from their lunes. The heat
of the surge may not have been high enough
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UNDER THE EYE of its killer,
Vesuvius, ancient Pompeii (iés dead,

its 160 acres in ruins, tattered

reminders of once vibrant life—in

homes, shops, marketplaces, baths,

i theaters,
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Nnaples, "IMNow it 15 1n its longest interval of Horses and riders topple at Pompeii's
FEpOse In modern historv, It's :_:'I'l[l-.-.- ihle to Lemple of Jupiter, part of an ancient
|I-.'I'I & d |||I' :""".I 1 ||:l| Tel 1 1||1|||'|'_|| TTAL| ||:'r||-. !l I:'I.irllll.- rediet |.|_]i|1|:.|l.l-|_-':| comrmemaoraiing
il ] san. ™ ' the A.D 62 quake. Wooden beams
1 1E* S ] ' i § 1 1
bracing wails of the House of the Vet
i ] 1 — |||. _:l x [ LaEN 14 -_':-_ I il i
FIS T.ATE SEPTEMRBER 1083 and mi below) recall the 1980 éarthouake tha
last day in Naples. Excavation at Her-
wlaneum has slowed. For months site
lirector Magest has worried that the

pathetic scenes uncovered in the chambers

laomaged many structures in Pompei:

will be forever lost if the skeletons are even
temporaridy removed for cleaning and pres
ervation, Although the chamber with Lthe
housshold in flight has been cleared and
many beach -.|q._|'j|--'- s £Xunii "i !.Il:' HE'-I'I
Mapri has resisted full excavation of the re-
maining chambers while he tests a chemical
SPEAY that he ]..l|=l' s will fix the bones in situ
It has ftalled. skeletons in the unopéned
chambers, however, still e safe from th
destructive atmosphere

Also, the government of Ttalv has just
changed, and new political forces are belng
exerterd at Herculaneum. A new archaeolo
SIS IS 1N COATEE Of LIE DeGLi, IiIIE 115 EXCHAVE-
tion has been delaved into 1984, Although
the drchasrological program and tix funding
al Herculaneum is proceeding, I awaits
MOre Certain future

Un this fast day 1 have walked through
pumptious Neapolitan streets to the (Nation
gl Archaeologmcal Museum, which houses
most of the art treasyres recovered from the
bured cities of Vesuvius It offers
pgualed ghimpses into Koman times.

The museum’s voluptuous stataes of Ve
nus, Apollo, and Hercules, which must haws

towerer] over 1he ciirenry 1 |I;!|||. ||_-I_I -
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I ANV WaKs ':"'I! more of ancienl Ko-
mans than do those skeletons. Herculaneum
And |'l|"||ll'-' livied with these gods and -:-||-|
desses, and their images personify Roman
CONCens of phyzical beauty, strength, wis
dom. libido,. and pleasure,

] SN |_||'. pclireiee hie COpUeStrian siaties
aof proconsul Marcus Nomus Halbus that
must have dominated Herculaneum's basil
1CE U'he head of one hes been lost and re
placed with a likeness of his father. Thess
anstocrats were the city’s loremost citizen

The vouneer Balbus, with his strong and
vouthful build and Apollonian face and
bearing, is Lthe idealized Roman youth, Hi
|:=_r|||_"-_- [ ACTOss Lthe hall shows the sams
regrlly handsome {eatures, except lines W H
ape and the beginnings of Jowls speak of the
passage of generations, the connections be-
tween family, and the ulbmate erosion ol
time: 11 is through these statues and the sur

s i

rounding art that | can reach these peopli

and identifv with them as inhabitants of the

N

same planet

Upstairs hang the wall paintings and m
caics that reveal many of Ehe moments that
created the texture of lifeon the flanks of Vi

caviuns. A teacher discinlines a student with

&

a beating, a rough-cut man and his wile s1
for a portrait, two men and a boy receive |
dole of bread, a couple drinking wine rechne
erotically on a couch, a tragic actor sits ex

a - o | o
||..||-I|-- LIl L PETIOTTIANCE

HE ACTOR takes my thoughts back
Lo Herculaneom's buried theater, and
for a moment I sense the thnll that

miust have greeted those early excava

tors, Imarine such vivid images cmerging
15 you are scraping 1n the dark deeg
underground!

Lid the excavators, | wondi | g rotice th
eves in these paintings, busts, and statues?
So many stare vacantly ahead. They remand
me of that impassive face imprinted in the
pyroclastic fow in the theater. These [ace
o notl ¢xpress much jov. Oiten they seem Lo

|--|-.|‘-._I whAtever godls are lsteningeg w ||
there must be such sorrow in the world
From thosesves flows g sadness thal sumsup

Lhe fate of Lthis “loveliest region of the earth,’

that makes me want to 2ay, “Alas poor For-
!I-.-. I.:IIIIEE-|II' il II|' It 'I.-I..'-l.l._:-.' III'. rI;.:| L]t [Il.:..lll 11- ui -:.: III II' II=||i.|| IIIl.- B D
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PRAYER
FOR
POZZUOLI

By RICK GORE
Photographs by

0. LOUIS MAZZATENTA

UL FrOR 1THKEE CENIURIES

had San Gennara s people 50 needed

hig ':I.'IJI For months the earth he-
neath Porzmuoli, a A 0-vear-old

working-class town just west of Naples, had

been rising. At first the people had taken the
uplift with bemusement; this geologic phe-
nomenon, caused by MARMA MOVINE DE-
neath the area, has been part of the life and
lore of Pozzuol since antiguity, when this
town on the Bay of Naples was a thriving
Roman port. As local lsherman Larmine
Carannante had told me i 1981 on my firs
Visit, “Pozzuoll, she islike a ballerina. She is
always poing up and down. ™

Carnnnante was much less jocular when |
met him again on the docks in Mav of 1983,
“Pozzuoll is biscoming a very hig ballerina
now. " he said, "We are vervafraid.”

['he rising earth beneath Pozzucoli had
pushed the docks up so high that Caran-
nante had to chimb down to, rather than step

imte. his boat. More ominously, earth

(10,5 mules) from Hercelonewm quakes by the thousands had begun jarring

1 I & e | . 2 r -
trembiles within o volocanic coldern Pozrzrunl’s 80 000 resdents
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i the earth lifts the rulns of the
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frtblte fo the fame gnd forting hig

had brought to the port then
kriown as Puteoll. But Serapis s
nat resp wisthle for the fate of

Puteolt/ Pozzuoli or the marbied
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“*Almost every night the buildings shake

ostons,  the hisherman told
me, “"They sound like bombs going off un
derwater, like something tryving to get out of
the earth i'1"l|:'|' wike 11§ and scream. Wwe
pull on our clothes and run into the streets.
We are very tired. We can't live like this
much longer.”

Porzuoli site within the Phlegraean Fields
Caldera, an ancient volcanic explosion pif

and we hear exp

some 12 kilometers (7.5 miles) across. Sct-
entists were beginning to fear that g new
eruption of unpredictable magnitude was
brewing beneath Pozzuoh

[hen, on September 4, the town was hit
ydake, Puanic ensued. Mg
sive traffic jam= clogged all roads a5 the pop
dlation fled the city.

Two weeks later, on the eve of the feast of

oin Lennara, 1

LT

':l_'.' A SLPO0OF ¢ars

e fourth-century martyred
bishop who traditionally has protected the
ong the Bay of INaples, | returned to
a tense, troubled metropolis

'he next morning the faithful of Naples
were expecting 4 miracle from San (Grennar

a . . :
v vinl i 1 -ontai
LWyl Oy hekls Sl L L afeelll]

LOWILS &

hizs bhlood are
stored in the cathedral of Naples, the Duo-
mo. Uhn his {east day for at least the past 595
vears these relics have been taken from a
vault to the altar in & procession. There a
powdery dark solid in the vials gpradaally
changes mto a bguid. Scentists have no
£X] lanation for this ||;'||_'-||u'!'||'-|||'|._ and the
Roman Catholic Church has never let the
stlystance be chemically nnalvied
Uccasionally the blood has not liguetied
LIVEDN Lhe ¢eEntures,

trophes have been blamed on failures of the

NUITHETOUE R :r.|| FLLAs-

MIracl

According to legend, San Gennaro has
saved Naples from plague and cholera. Bual
s most famous inteérventions have
valved volcanoes, In 1631, for mstance, as
the flaming Mount Vesuwvius

and what one abserver called “a stinkine fog

'|-|.-I|-.|.|-|i |. '|.|

of hell™” over the city, his relic blood wils pa
raded throupgh the streets. Within a few

NOUurs § W WnNEFed, ey L3 i
1M IIr' 'II|I|l|I Fidl, O “I'IN; ""'-. LlEs

fraom the volCcaAno's I"|r_'~

I'raditionally, it was near Pozzuoli that
=an Gennaro was beheaded, after bravely
pnitering the citv to comfort fnghtened
Christians. And Pozzuoli was clearly

DIl mMany minds on september 19, 1983

i)



Was opened
(ennaro's

In the pasi

whien the vault

at the Dhuomo
-'l"l [ I."i'_'-.l'l "
blood had
some hadd
bad omen

SUTPTISe San
already Houehed
considered Lhis rare occurrénce a
But this time the throng at th
el the premature Hoguelnd
pecial blessing. Women in th
front pews wept and clutched their rosaries
Fireworks |_'*-.J|| ided outside. Y"We |.'Il.=}l'.' {y
pronounced Corrado Cardinal Ursi,

a wood sign for Pozeuals”

Dluomo rega

|

bon as &
“this 15

v EiN ASs THE cardinal
T, & NeWwW SWarm of
struck Pozzuoh

“There was aroar from the earth at

Michele

priest and journalist,

me {ater that day. "Some say thatl was i sign
that the crizsis has ||_|-!-!|E-|1 [ don't believe it "

Father Kinnovato took me t f the six
tent communities set up tor Pozzuol refu-
opes, Morale was low several

Bund red

howew

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

S garthgquakes

valo, a Pozzund

- RaLN I.I-

among the

bivouacked there. Their tents were

fling by dav, damp and chilly at night
Theft, rats, and riots over the sporadic tl"lll
rations plagued these so-

“We are dyving ke mice,”
woman, Italia Aracn,
previous night had been living with »i:-'.n'.:l-'. r

called tendopoli
| |--.||||:.||||| il an

irate who until the

y | =

Miracle of the blood of San
Grennoro, patron saint of
Naples, inspires awe each
vearat the oity's cathedral
(left). On his feast day the
saint’s blood liguefies, the
faithful believe, sustaining
their comrlction that San
Cremmiars, moartyred neo

Pozztoli,

RIS | the PV et

orofects them

Lo o g |:||r|': !'il.'l RN

i'-.' rs coretiniol Wty -'ilfl,l- 1L
La Solfatara (right), o do

to the underworld in Roman

1
mwth, wher INCreisirg sterm

s been escaping. {fis 5 a
SLErE OF MOUnCing pressure
hat could blow rocks and
mlid SRV-MEEN, Fairing

levastotion on Pogsuoli

members in one tent. The tent had
:,';_',Ij;_'l',r LIrE. & !'.:l ||| rl I8 ||||-| = |'||'-.-! S5101S
WETE But would she return to her home
in Pozzuoht
‘MNever!
Many |:I'-':"-'|I".':|I.[I:-

b - W h - I+ q
NNE toemegives Lo

'.||1:||_'.

“It's too frightening

1a]
andon their town,
pyven if |.|Il":'. did have to {lee their cracked
and dangerous homes. They were building
shack=s and setting up tents on the Via Na-
plong Pozzuoll's wa

i -
-.|||I O

nowever., Covie

AN sireds
It looked like wartime
fronted the famed
known as the Temple of Serapis, whose ris-
ing and sinking columns have in the past

ween reliable barometers MTZINE

;'-.il. L
LECIroIy

l'ents even market

of the
ground levels. The columns are marked
the burrows of marine mollusks, indicators
of past levels of submergence, Since my lirst
visit o Pozzuoli two VEArs earlier. these col
umns had risen more than half my height
More than a hundred shops and most
in recent weeks, Ancueni
rt treasures were being moved out of town,
Ferrvboats from the island of Ischia had dif-
fculty docking 4t the elevated wharl, Yoz-
guoli’s celebrated fish market, which had
always lured crowds to the towr
eling to survive
"LL lunchtime on Saturday, when the fish

schools had closed

, WAS STIULE-

{ W

wational Geopraphic, May



market and restaurants are usually erowid- makineg 4 thunderous terrible nolse

erd, I found Giuseppe Carnevale, the yvoung  Even Naples heard the roar, as if artillen
nanager of the once founshing Ristorante were shooting Ash covered Naples to

[l Pirata, sitting in his empty dining room the depth of two hands
Fle was _|l_|:_l Sl Three davs - later a new 140-meter-high
Yesterdomywe had iust one customet e violcano, named Ve I-'-;H'"-u lovn, stood where
hen for the next foud

held out both hands: they were shaking. Y1 enturies, the remion slowly subsided

aid. “We cannot continue this way." Hi 'ripetpole had been

don’t know what I'm going to do.’ Historically, the ground around Pozzuol
Yet all this has happened belore to  was highest in Roman times. Much of the

Hozzruoll Dustling ancient metn 'I'II:i- including the

|::'||| cariy LW/ Us Lhe grounad rosd 7 The- CERLIre :--'.'l, MNErD's I'i|| :"!i-. [riilii . «LILCE
L] (5 5 teet) o LIITH i 5 III"_-[I' Vi - [1A40E '-.'ll-l :-:-:El: [ 1185 51

ng off and subsiding a bit. The oldest part  merged in the Gulf of Pozzuoli. No records

of town was evacuated then. Scientists be- exist to date the sinking of thise structures
ieve that the present rise 15 & continuation of [hev simply disappeared, possibly ina s

that earlie ::I;ﬁ What disturbs evernvone ries of undocumented catastrophes, durnng
yark and Middle Ages.

this time are the frequent, jarnng earth the

quakes—more than 4,000 1n the pasl veéal

Thev indicate a crisis may be closer s AN THER Monte Nuovo lurkaing be-
In 1538 a crisis did eccur in Tripergoie, a neath Mozzuol today

town that used to sit beside Pozzuo [ i "We can't sayv, We don't understand

round rose seven melers (23 {eel) over sev- the reolopy deep beneath thisregmon very
eral vears. Stone blocks from Port Julius, well,” said [y, Lorenzo Mirabile of Naples'
the submerged ancient Boman s ApOore, Institute of Ovean Zrapny Personally, 1
emerged offshore. Earthquakes forced resi would not sleep in Pozzuoli

dents Lo e ). Mirabile's remark did not comiort

=TT = o | - - wad RS . =
Nhen abruotly. wroli Ae CYewitness, a few hours Iater as | descended 28 meters b

. 1 . g ™, I . 1
the earth showed pn awftul mouth [rom ne =spatioor off Pozzuall 1n 2 submersible
which poured out smoke, fire and ashes, 115 Eroup operales He wanted me to see one
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Head almost lost to rock-
boring mollusks, the muarble
figure of a sliave with a
winesein 1s rawsed from the
Criad] of Porzuoll by underwaler
archaeologists off Foint
spitaph. Mud protected the
rest af his body. “A sea of
statues,” wrote guthor Mario
sErpettino of the waters thal
drowrned S0 many ancient
worhs of art when the land
subsided. The tredsure remoins
[argely untapped, but the
Italion government mow offers

divers g percentage of the

vaite of the finds they salvags

ke

s field,

af two glant underwater fumarole fie
that had just been discovered. Thi
some 50 meters across, indicated that the
magma moving beneath Pozzuoll wis also
heating the groundwater ofishore, Asweap
proached the field, countless bubbles waft-
ed up through the murky water. 1 he muddy
hottom seemed to be boiling.

Dir. Mirabile believes the fields are actual
Iy a good sign. "They show that the pressure
bullding benesath the town 15 betng at least
partially released.” he said

Other scientists contend
ful thinking

If too much pressure builds, the most like-
v result would be mud explostons, Wilh
that kind of eruption, the heat from below

would vaporize groundwater, blowmngout a

1wt s only wish

crater and ejecting devastating bursts of
steam, mud. and rock over an area as much
as two kilometers wide.

i some of the rising magma mixes with
Lthe steam, the consequences could become
even more serious. Another Monte Nuovo

or worse—could burst to lite

In fact, compared to the other volcanoes
that the Phleeracan Fields Caldera has pro-
duced, Monte Nuovo was 4 minor évent
These volcanoes, which pock the region
west of Naples, are but individual vents
within the caldera of the mammeoth parent
volcano that erupted some 36,000 years ago.
Civilization has never known the likes of
that eruption. Burving the immediate area
in ash more than 50 meters thick, 1t was on
an order of magnitude greater than any ex

plosion in histonc times

Coould such an eruption recur itn the Phle-
gtaean Fields? "We do hope not,” said Dr
Roberto Scandone of the nearby Vesuvius
Observatory. “But we know nothing aboul
the precursors to such eruplions. SO we pre

ter to forget about that prospect

Dr. Scandone does worry that a steam
gruption might open & pathway for the nsng
magma. ['hat happened at Mount 5t. Hel
ens in 1980, ns well as in the Phleeraean
Fields 3,800 yvears ago, when the volcano
Astroni came to life. Astront's relatively re-
cent birth rivaled the A D, 79 eruption of
Viesuvius, It surely was accompamed by
glowing avalanches like those that obliter-
ated Pompeii and Herculaneum

However, ltalian volcanologists belleve
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mercy of nature. We have learned to live by in the one-room “temporary” shacks their
the day. It is the only possibility when vou  great-grandparents were given
live with a potential apocalvpse.” As the family of Vincenzo Maltese gath
Meanwhile the government had closed ered for lunch, his eight-vear-old son said
down some of the tendopoli, found new tem-  excitedly, " Mayvbe these visitors can help us
porary housing for some of the refugees, and get a new house.” His lO-year-old sister
promised to build a "new Pozzucli" ona less  looked at him and said bluntly, " You're go-
'I']'__I_'I__l_'l'il' s site |.'!|'.i.[ 5 lI]'.lIl:rll E'I.'.ii.'ll':':- !:..I'I.'I: i!'.:_.'_':illif'." I'u*n-. :
learned to take politicians' promises shepti- Perhaps the people of Pozzuoli will fare
callv., So far little has been done even to  better., Perhaps their pleas to S3an Gennaro
house the victims of the 1080 earthauake will help. But as Father Rinnovato pointed
And on nearby Ischia I visited the descen- out on the saint's most recent feast day: "1
dants of refugees from an earthquake there  San Gennaro wantad to help the town, he
A hundréd years ago. They were still living could have done it before this.” [

Moving out of o town of collapsing walls and

ar | (R | PECp— I et i 1N | M
il'l':ll:'ll.':ll-l R CDLIES,; € .r"" pirll foarmied ¥ fiees b

safety (Teft). Night after night of successive

| | e | R L [ e
T A -r:_I!L[-r..i'._ SUch diamaee 4 Cnarl Sl &

oy the Church of Purgatory {abowve), hav

now mode Pozzucll a ghost towre Bul only
during the hours of darlgness. Many residerits
refurn for work during the day, hoping that the

1
COWTL WLLL SLrive arul Fevive.




Knill-Untapped

By WiLLIAM M. HAMNER

i ﬂ;_ﬁ!

" . 'ﬂ
'”l'ﬂ.-i |

” i ""
_ |-']'|!l .I'Hl




Bounty From the oea’?

Photographs by FLIP NICKLIN

v UP! Knll gt the surtnce!™ T
words ring an alarm at 4:30 am
Pepgy and 1 scramble fron

bunks. Pulling on thermal unde:

fare. The ocean around the research vessed
He crutsing close o the 1oy Antarct
SNOres, swarms with the reddish, thuml
Etn crustaceans that compose thé pr
ominant krill spectes of south polar sea
||i.'.'-ll Ay I I & '.!-.i' B il My Wit i "'I I I:'III
Heoprene dry suits and scuba gear and
h the inflatable boat; within 15 min
the call to action vwe are Blling back-

haoling krill. Each cubic meter ol
v holds Lens of thousands ol them, all of
asire, all oniented hikce marching soldiers, all
surping forward in their disciplined legion
We charege through a mass of these
phiausid “shrmp,  WavIng our arms, blow
ing bubbles, and shouting into our air
regulators. We st D, the school hovermeg Fhe-
fore us. Pozzling! Instead of darting away
swarm s gradunlly sinking. 1 touch oni
[t Hoesii't e wlowr v it -_:_n'..|.-.
pside down. Pepgy plucks another
the horde that 15 falling into the di ||I||-
L raln. s not a iveeuphausiid at all!
hand Pegey halds an exoskeleton
complete and perfect cast-off shel
We have literally scared the krill out of
their skins, In defense against our intrusion
they mstantaneously molted before thes
fled, leavine behind as decovs their empty

Afloatin a soup of diatoms, a krill ghrimp






SCHOOLING FOR PROTECTION,
krill swarm in Antarctic waters,
often in enormous masses. One
school recently reported extended
across several square miles.




ONGREGATING in the millions, krill
can stain the seas as 1f with hlood. The
name “krill" derives from kril, an ol
Norwegian word onde applied to tiny

creepy-crawly things, bively vermin, and
larval fish. Today krill meéans whale food,
and a number of species of euphausiid
chrimp, as well as other very small plank-
tonic animals, feed the bhiggest creatures of
all, the great baleen whales. Knll also are
harvested by man and processed into feed
for lhivestock, poultry, and farmed fish.
Their swarms constituie the oceans’ richest
soturce—as vet barely tapped—of protein

L

supported by the National Science Foun-
dation, Pegpgy and 1, with Ron Gilmer of the
Woods Hole (Odeanographic Institution,
werein Antarcticatolearn about Euphansia
ruperbae, the world's most abundant eu-
phausiid and perhaps the most important of
all plankton speaes. Accompanying us were
ichthyvologist Steven Strand of the Umiver-
sity of California at Los Angeles and photog-
ricpher P lip Nickhin,

E. superbais the almost exclusive food of
the southern ba

een whales, some species of
which are now pushed to the edge ol extine

ton. Today, because of the depletion of

Now you see "¢nt. . . . Frightened by
the author and his wife, lerill moll
Bl misse and varnisn, eaving
a phantom school of empty
cxoskeletons (above) sinking
Lpside down

In an aguarium (facing
page) at the National
Science Foundation's
Palmer Station,
Antarctica, where many of
the pictures in this article
were made, krill orient
themselves to [ight coming in
from the right. In the sea
where light comes from abowve,
they swim horizontolly

Euphousia superba (right)
propels itself with swimmerets LEGS
and uses a tail fin as a rudder. The

thoracic legs form a basket for feeding
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Antarctic whales, the shrnmp thist nourishes

rl'l':'l a2 'l-I'l MOre TIUmerodus thamn 3
VOHIS AFo0 |'_'-'_|l|_'"'- A I||.1'-:' thal the poten

Hal annual vield of this "anotihized whale

food” could exceed the present world har
viest of all ather edible marine species cam-
ined. It is estimated that 50 to 150 million
netric tons of krill (330 billton pounds!) con
ceivably could be taken by
vedar, ashnmpcockl ul the size
and piled fve miles high

Lilk of such 8 vast harvest glarms mao

i

rine biologists, Many animal resources his

toricitly thought inexhaustible—species

provied the most suscepl ihle to overexploita-
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Almost count, swarms of
Euphausia superba ring Antarctica. .
Experts beligve that the - | s
annud! harvest of kelll far exceeds o ETATUTE IS0
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History accompanied us, for the original
Herg, asloop only 47 feet long, entered Ant-
arctic waters 164 years ago. Our destina-
tion, Palmer Station, commemorates her
captain, Connecticut-born Nathaniel Palm-
er, who at age 21 i 1820 sailed south hunt-
ing seals. Palmer may have been the frst
ever to gight the Antarctic Continent.

It was midsummer, the season of endless
daylight, as we cruised along the Antarctic
Peninsula, and the sea ice was beginning to
break up. From the mountainous coasts,
glaciers cracked and avalanched into the
ocean. On Christmas Eve, when the ship
docked at Palmer Station, cheers greeted us
from station personnel and scientists who
had arrived a month earlier.

HE NATIONAL Science Foundation
operates Palmer Station on Anvers [s-
lnnd, latitude 64° 46" S, to support re-
search in the biologically rich lands and
waters of the Antarctic Peninsula. The mod-
¢rn, functional buildings, with space for
i6 scientists and support personnel, stand
on the naked rock of Gamage Point below

R

a glacial tongue of the Marr Ice Piedmont.
This was & new chapter in a quest for krill
that had led us to many diverse habitats. We
had traveled from northern Japan to British
Columbia and the fjords of southern Chile,
and from the Bering Sea to the oceans of
Antarctica. Everywhere we were impressed
by the complexity of krill behavior.
Although in Antarctic waters the term
“krll" refers specifically to E. superba
shrimp, in different areas of the world's
oceansit designates a variety of animals, de-
pending upon what a particular species of
whale consumes in a certain region. Off
Vancouver [sland, krill means the vast
shoals of mysid shnimp, the prey of gray
whales. In the Chilean fjords, a thumbnml-
size pelagic red crab of the genus Munida,
the lohster krill, formsimmense swarms and
15 a favorite food of se1 whales. In the North
Atlantic and North Pacific Oceans, krill in-
cludes schooling small fish, But in Antarctic
waters, E. superba so abounds that the

UCLA bialogist Dr. William M. Hamner re-
ported on “The Strange World of Palau's Salt
Lakes," In the February 1982 GEOGRAPHIC,

National Geographic, May 1984




Like a harpooned whale, a
net comtaining some 13 metric
tons of Erill L5 winched
ahoard a Soviet rrawler off
Flephant Island (right)
Employing huge nets as wide

Antarctic martre life

In Antarctic wilers,
“Rrill” refers to the ubiguitous
Euphausia superba. But it s
alsp d FERaris fl:"l‘.llt_;r-l.'l'l" Vartolls
animiils fed upon by baleen

wihales: pelagic red crabs tn
Chilean fjords, mysid shrimp
off Vancowver Island in the
North Pacific, larval fish in
the North Atlantic, and
copepods in the Bay of Fundy

as B0 meters and perhaps 50
meters in depth, the Soviet
Antarctic fleat harvested
abmost 500,000 tons during
the 198]-82 season. The krill
are dried and ground into
meal to feed form anomaols
I WILEr

Although the present
harvest of krill 15 mtnimal,
the author questions
whether such Q vast resource,
the oceans’ largest singie
source of protein, will remain
unexpioited. Significantly
expanded krill fishing could
pose a threal to protected
heleen whales and indesad
have réepercussions on the
entire Antarctic ecosystem
The krill are a key Lirtk in the
food chain that supports

baleen whales feed on it almost exclusively

All the planktonic animals called knll
congregate in enormous schools, primarily
in polar and subpolar seas. While this be
havior well serves the appetites of whales,
such schooling nevertheless helps protect
the crustaceans from other predators such as
fish and seals. Schools of krill, widely scat-
tered, are often simply hard to locate. They
enjoy anather buillt-in advantage: A given
predator can eat only so many at one time

Still, baleen whales—the Mysticets, or
“mustached sea monsters"—can cut a big
swath through a mass of krill. These whales
are distinguished from the tootheéd whales
by having baleen, or whalebone, ds part of
the mouth structure. Baleen is a plasbic ma-
terial the consistency of horny fingernaiis
that grows downward from the whale's
UD T JAW.

The whale, like a giant pelican, gulps
huge mouthiuls of seawater together wilth
masses of small schooling shnmp and fish
Through the comblike bristles of itz baleen
filter, it squirts out the seawater, entrapping
krill by the bushel.

Krili—Untapped Bounty From the Sea?
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LTHOUGH MUCH 13 known about
how baleen whales feed, thesame can'
be said for their principal prey. 5o at
Palmer Station we stocked the aquari-

ums with knll, hoping to shed some light on
this problem

E. superia shrimp have 11 pairs of legs.
They swim with the five posterior pairs,
which are broadly paddle-shaped, and they
feed with the six forward pairs. bach feed-
ing leg, split into two branches, carries stiff
bristles and feathery setae. In the larpe
aquarium the darting shnmp moved their
legs so fast that all we saw was a blur. How
did the euphausiids capture food with such
complicated siructures?

Fuphausiii shrimp are essentially herbi-
vores, eating diatoms, the tiny, single-celled
plants, or phyvtoplankton, that float in great
abundance in polar areas. Peggy collected
live phytoplankton with fine-mesh nets to
feed our captives

We had expected that the krill would se-
lect food according to its physical properties,
the size and shape of the particles. But
here in the laboratory, to our astonishment,
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they were responding eagerly to a variety
of chemicals, even to diluted orange juice!

In the sea the krill schools probably use
their highly developed sensory receptors to
find food. Encountering an enticing taste or
smell, they feed, as they did im'our tanks, by
repeatedly throwing wide theirlegs to enfold
a packet of seawater that smelis edible and
presumably contains food. The krill then
scpuirt the seawater sideways through their
setal filters, entrapping algae in a feeding
pattern much like that of baleen whales!

Eager as we were to observe the bebhavior
of krll underwater, on our early cruises out
of Palmer Station we failed. Though that
summer of 1981-82 was moderate by Anl-
arctic standards, two blizzards struck us,
with winds that reached 70 knots. Even ai-
ter the seas calmed, weeks {ollowed when
the krill did not rise to our diving depth. We
knew krill were in the vicinity, because Cap-
tain Lenie kept locating dense schools with
the ship’s echo sounder,

Then, finally, one snowy midnight the
mate woke us with the cry, “Whales ahead!”
Around the ship rolled several groups of
feeding humpback whales, and we knew
there must be krill at the surface,

We puton our diving gear and entered the
sea, but now it was too dark underwater to
see without artificial illumination. Shoals
of krill encircled our lights. For us, this
first view of Antarctic krill in their own ele-
ment combined awe with disappointment,
Against the watery blackness we could see
little of their behavior.

HEREAFTER we kept alert for whales,
whose feeding would pinpoint schools of
keill, Our best luck came on the last
morning of the last cruise, évents that I

partially described at the start of this story.
That day. dawn broke on a fine flat sea as
we torddled across the ice-slicked deck, each
weighted down with a hundred pounds of
gear—weights, lights, scuba tanks—to
climb down to the Zodiac rubber boat,
Early sunlight danced on the glacier face
of nearby Two Hummock 1sland and glint-
ed off krill that popped out of the water
like bouncing raindrops. We dropped into
ice~calmed waters and mnstantly were
immersed in shimmering cloudsof krill, mil-
lions upon millions of shrimp sweeping past
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in response to the secret signuls that com-
mand the unison of schooling creatures.

Une linear school, afoot across and a foot
thick, stretched beyvond my vision in the
crystal water, flowing uninterrupted like a
band of army ants hugging the undersurface
of the sea. Another school spooked when we
waved our hands., The shrimp fled back-
ward at blinding speed, with powerful flicks
of their tails. Each individual swam rapidly,
gs if lost, until it found another isolated
shrimp. They then swam as a pair. The two
became four, and then more and more came
together, as the scattered shrimp regrouped
into the cohesive security of the school.

The life cycle of E. superba is attuned to
the seasons in Antarctic seas. These shrimp
mate in the austral spring, October and No-
vember, As with mosl crustaceans, hecayse
of their rigid exoskeletons the male must
wait to implant his sperm until & female has
molted her old shell,

Robin Ross and Langdon QQuetin from the
University of California at Santa Barbara
raised krill at Palmer Station and showed
that a female E. superba produces many sets
of thousands of fertile eggs throughout the
summer spawning season. Released into the
sed, these eggs sink hundreds of meters to
depths where few préedators dwell There
the eggs hatch and the larvae, or nauplii,
looking nothing at all like the adults, de-
velop in relative safety. Eventually, how-
ever, their volk-zsac reserves are depleted
and the nauplii must swim toward the sur-
face to find the phytoplankton on which
they will feed.

E. superba develops slowly in the icy Ant-
arctic waters, passing through many molts
and five life stages from naaplius to-adult.
Growth to a mature length of about six cen-
timeters may take three to four vears. All
this time the krill stay together in enormous
schools, coursing great distances at sea and
beneath the ice in search of food while avoid-
ing their many foes.

N ITS VAST SWARMS the Antarctic's
E. superba without question represents

i potential source of food for humans,
Diried krill are more than half protein and
aré rich in vitamins, especially vitamin A.
Japan and the Soviet Union already harvest
heavily in south polar waters. In the austral

National Geographic, May 1984




A deluge of eges, periaps 2 (4N n
Hi, tSsues from a eravid fen

ar (left) outside the laboratory al

.rl'.l'i- ".'-lf'l". A SCreEn prevents e
ther | | 7 AT DWW
1 i ] £ i i |
i i rel [ & [ 0 11 o
Fich . F &l wITTalall 1 f1
clirnE d et {below) IELI
| 1L 11 { i FeETTR
T i TET
o i T
'I||'| Fi N7 S AL I [T
LITiE SUMMTTIeET SOEETIINE S I
!.'-."'I-. I..'!"': ETREryEe fran |||'-"'

shelln (bottom)




..';_. ] :' | I .H 1

i ...';I' :.' -
Hl J;! ! 2 il a, I:ﬂ.l.':
i =if
J ,p' lllillr ﬂl" |"..|1 .-'|II|.:_
3 ._.l-_..h_!i.l,‘. L %
- s

ik Pk Y
| 1”1"-':

L




Passengers on an ceberg,

chin-stran peneuins Gaboe




To catch a krill shrimp that ventures
too near, a starfish first prasps the
riny
o 115 arma, 1 hen
the starfish uses another arm o secure

antennge with the pediceliarias
pinoers wilh teeth

a firm hold prior to tngestion

summer of 1981-82 they took as much' as
500,000 metric tons, with the U.Ss.s.R
catching the buik, principally for dry meal
o feed domestic livestock and poultry

In the populous Orient, with protein at a
premium, japan conducts two krill HOsher-
les, one in Antarctic waters for E, superta
and one .-L][l.':;_.'_ the coasts of the home island
of Honshu for the smaller E. pacifica. Nei-
ther species eénjovs much populanty as a
food item in the Tokyo fish market. Fresh,
uncooked euphausiids have almost no taste
Frozen ordried krill develop a strong, rather
discouraging flavor

W hile culinary uses falter, the krill fishery
15 prospering in Japan because of 2 markel
for frozen -I?llj_l-]hil.l.l:—-i.ll'l.'- to feed trout. salmon,
sea bream, red snapper, and vellowtail in
extensive fish-farming operations. Vitamin
A carctenoids in the shrimp enhance the
tone and pigment of fish flesh. Sport isher-
men also buy frozen krill to use as chum;
most f1sh find euphausids delectable,

The Japanese north coast fishery, operat
ing out of Mivagl Prefecture, exploits the pe-
culbianty that in spring, from first hght to
about 10 a.m., compact schools of E. pacifi

g rise to the surface close to the coast. The
schools are small and hard to find; they
move quickly when disturbed

The boats used for this fishéry are nar
row . maneuverable, and fast. Long before
dawn the fleet 1s at sea, scattered and wait-
mg. At sunrise the fishermen watch for the
reddening of the water that betrays g surfac
ing school, for feeding seabirds, and particu-
larly for signs that another boat has spotted
xrill. When a school 15 sighted,; the boats
'III.‘-|I' 1. Tt'f']-.l-.f"-':-u]:'. _]|'|| |-il"1_|.h['v::’ flh" |ZI-I|-'-.i:i-|'-r|
The foredeck of each vessel is bare except for
two glant poles set forward across the bow
bulwarks, a surprisingly small net slung
betwesn them.

We are aboard Fumi Maru No. 18, As the
early sun bnghtens, we see & school! Liesels
roar a5 we speed toward the russet patch

Crag Ll

The two poles slide forward like probing an-
I'he captain shouts. The booms it
and plunge, and the net spreads open be-
neath the bow. Fums Mary pushes the net
slowlv through the school and éngulfs the

fennae

krill. The cod end-—the collecting bag of the
net—i{ills, and the crew winches 1t aboard,
the catch cascading onto the deck. Sunlight
sparkles on water droplets spangling the
net. T heseais blue, the moundsof krill shine
wet and red, the captain smiles

HISSIMPLE TECHNOLOGY and the
small ships used to catch E. pacifica con-
trast sharply with the modern Antare.
tic K. superba fishery. Antarctic schools
aré huge, and often swarm at depths as
great as 150 to 200 meters. 'he bigger south:
ern krill swim faster than other species and
readily avold small nets. Fishing wvessels

National Geographic, May 1984







nshery expands, éeven the protected south-
ern whales, as their populations gttempt to
recover, may not survive. They could be
come extinct, not because hunters harpoon
them but because they starve. Indeed, ex-
cessive Krill fishing --|.'--I he disastrous for
the entire fragide Antarctic ecosvstem, be-

cause almost every animai |
survival directly or indirectiy on £, Superia
Per I..:.i'.e such overhizhing will not occur
Costs and distance may curtail the harves
Uhe Antarctic waters are remote from the
conintries best able to exploit their resource

20 1115 dificult to operate 4 cost effective

Il.'|l|'|-:| - :f.l..-l

fishery there

Clnly the Soviel Union 15 presently en-
gaged o large-scale fishing for Antarciu
krill. Several of the nations that raced el
other to exploit krill a yw reining in thet!
efforts. West Germany _1|..| severnl South
American countries tried krill fishing but
Fave It up as uneconomical. Poland, after
fieclding a strong fleet, now 1s following suit
Mhe United ”",."ZL|I'- has shown little interest
1 the Krill fishers

ET KRIL ] surely 12 4 sleeper as a pro-
tein source for man, and its fuller utili
tion =eems inevitable. The Antarct
I'reaty, signed in 1939, assures peaceiul
international sharing of Antarctica for the
pursuit of science, but 1t avolded the con
Lroversial 1ssUes of marine d mineral re
sources, Uoncern for conservation led the
major maritime nations to ratify, in Aprl
19822 . the Marne Livinge Resources Caonven-
tian to maname not only kil
ENLIre maring ecosyvstem
What quantities of krill do the Antaret
Seas support s stimates vary from 125 mil-
lion metric tons Lo n metric tons. Ob
viously the upper limit of o sate harvesl
hinges on which estimate 15 closer to the
truth, The fishing season is also the krill
brecding season. How many millions of egg-

hearine females can safelv be removed from

| | S
|-||. |'!I.-'I I--".

Lan an international treal
distant and disputed waters? Cooperation,
patience, and goodwlill are required. Meed
ed, too, 5 much more knowledpge of that
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(right). “They scrape and grate
rapidly,” says the author, who suspe
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digtoms. The tiny plants fhelow) ar
the ¢hiEf St are for krill
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Point of Arches, Dlympic Mational Park

Awesome and remote, Washington State’s
northwest corner resounds with the primeval
energy of wilderness untamed. From the
pounding surf of Pacific beaches to lush rain
forests, profound respect for nature reigns.










Hurricane Ridge (obove ond below), Cueets River {right), Olympic National Park
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firs dot the timberline, deer and elk range
[free while Olympic marmots fatten on
wildflowers for winter hibernation.
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] rigid home for the gods, jagged peaks of
Mount Olympus rising in the foreground cap
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a glacier-mantled host of ramparts visible
h_.f'}*f.'i m Seattle, 40 miles to the east.

The Olvmipic Peninsula




DOUGLASFIR was the kind
of tree that makes your hat fall off

when vou throw back vour head to see
the top. Within the deep wrinkles in
the bark on its mighty trunk, tiny spi-
derwebs glinted like rainbows in the light of
early morning,

Tom Smith, who has logged bigtimber on
Washington State’s Olympic Péninsula for
47 years, guessed the tree to be 230 feet high
at the tip. There was enough lumber in the
old giant to build two houses,

“How old do vou figure that tree is?" 1
asked, “Mavbe 600 years, mavbe 700," Tom
answered. "How long will it take vou to cut
it down "

In the grove's stillness Tom spat on his
hands and vanked his snarling power saw to
life. “I can take "er down in 30 minutes,” he
shouted. And he did.

There is a swageer of self-confidence here
on the peninsula. It comes from besting na-
ture in her wildest exuberance. This thumb
of land, nudging into the Pacific Ocean from
the edge of the continent, is a living catalog
of natural superlatives.

Here, beneath the Pacific fog that shrouds
coast and forest, can be found some of the
world's biggest trees, fattest salmon, most
exotic coastline, wettest weather, and
mountains co rugged that lessthan a century
ago they inflamed speculation in the yellow
press that those trackless peaks might be
hiding a tribe of man-eating savages.

The peninsula is no longer mysterious:
nearly three million visitors made their way
here in 1983, 5till, there iz wilderness
enough. A logger offered this backhanded
compliment as we stood deep in the back-
wonds of the Olympic National Forest.

“Tt's a known fact,” he said, “that when
God finished with the rest of the world He
dumped the leftovers here. But then, praise
e, He gave us all these big trees to cover the
whaie thing up.”

By dodging between the huge logging
trucks, Kenworths and Peterbilts grinding
along the two-lane track of the Olympic
Loop Highway, it is possible to make a

Author Bill Richards has covered other out-of-
the-way regions for the GEOGRAFHIC, including
Alaska’s Southeast and Hudson Bay, Contract
photographer Sam Abell has contributed to
many Society publications
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compléte circuit of this 6,500-square-mile
peninsula in a single day (map, page 654),

In it northwest corner, locally called the
West End, I passed through remote timber
towns—the elegantly named Sappho and
the not soelegantly named Forks. The West
End is wild, remote, woodsy, thinly settled,
The road runs down hushed aisles of lofty
Douglas fir, hemlock, and Sitka spruce and
passes through deadened stretches of clear-
cul forest, forlorn as battlefields.

From every side of the peninsula its crown
jewel, the mountainous 900,000-acre Olym-
pic National Park, is visible, veined wilh
snow and glacierice even in July, Along the
edges of the glaciers, a patchwork of alpine
wildflowers bloom: avalanchelilies, pasque-
flowers, blue-eved grass.

Off the west coast the Pacific breathes in
mammaoth swells. Due north, Vancouver Is-
land, blue and mvsterious, lies ten miles
across the Strait of Juande Fuca. To the east
glitters Hood Canal (a fjord, dug deep by
glaciers, not men), Puget Sound, and a clus-
ter of quiet inlets, breeding grounds for some
of the world's rarest and tastiest ovsters,

ISSING ALTOGETHER from
this flving tour are the critical
elements that set the Olvmpic

Peninsula apart from nearby
bustling Seattle or Tacoma—solitude and
the almost stubborn adberence of some
of its people to nature's more deliberate
rhvthms,

Pearlie Sewell explains: “ You get to think-
ing in different ways here. You don't think
of July or November, vou think of berry time
or oyster time."

Pearlie is a buoyantly cheerful woman of
62 with a tight cap of gray hair and the flat
twang in speech of her native Oklahoma.
She happily traded her native state 36 years
ago for her home on the peninsula. Pearlie
was amused when [asked her how she made
her living. “Depends on what time of year
vou want to talk about,” she said.

In the spring Pearlie joins a small army of
brush pickers who fan out through the pen-
insula's forests, plucking the leaves of salal,
huckleberrv, and sword fern. These greens
are shipped to florists throughout the world.
When summer comes, there are hlackber-
ries to gather for local dealers. In autumn

National CGeographic, May 1984




Pearlie is a wild-mushroom picker. Winte:
1= the ttme to collect pinecones, which she
sells for seed Lo local nurseries

Fachspring and fall Pearhe takes time out
from forest chores to shuck the chunky Pa-
cific ovsters that are grown commercially in
lower Pupet Sound nesr her home in Ka
milche, Oyster shucking 1= hard, grtty
work. | watched one morning as she ¢ _
pried open ovster shells the size of softballs.

“There's plenty to do around here if you
know where o look,” Pearlie said. There
wiis, in fact, just one complaint: *Sometimes
the vear goes by so fast, it seems yvou hardly

have time to catch up.”

CENTURY AGO another oys
ter—the Olympia, tiny and cop
pery to the taste 'r1c.-11-'|='r'u-'r1
hereabouts. In the gilded dining
roomsof san Francisco, gi ld-rush gourmets
!.'.'.'II‘I Up o S200 for s SErVINDE 0L NUEEeL-
e “Olys."
Like California gold, the Olympia ovster
is mostly a delicious meémory now, a victim
of predators, pollution, and greed. In the
past half century the Oly harvest has
dropped steadily, from more than 35,000
gallonsin 1935 to amere 300 gallons in 198
with the extermination of their Odym

=

|..||.':":.'|
pia crop, ovstermen here turned to import
ing bigger, hardier—but blander—Pacifi
ovsters from Japanand seeding themin lo --|
walters. The few Olys left now come almost
entirely from two inlets near Shelton

One cool Jung morming, with the last
shreds of fog disappearing into the hem-

locks, I drove down a narrow road paved

HI; FI'IFE" Ih:l. rlIJ:“ o 4 CETLLLUFIES l'l.l- e

with crushed oyster shells to visit the final logger Tom Smith employs a plumb line
holdout of the Olympia oyster and 47 yeirs of experience to calculute

Diave McMillin, manager of the Olympia the path of the grant’s earth-shaliing
Ovster Campany, met me at the firm’s pack descent. In the nation's second ransing
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chested man, Dave 15 2 manne bhiologist- mber business remaoins the
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nafionwice DL iding SOWdoWwn catsad
scrambling to save the delicate Olys from NI i | ;

1 : | i by the recent recession. But ajter a
aper-mill waste, parasites such as liat- gn iy
PpHeET- 1Tt b €, parasiie ' a hundred years of exploitation, the

Wormsand T |panese oysier Irills, and other ] ' T i

pernsuia’s majestic stands of LAougias

threats. So finely .|1.r|||.<--l has he become to fir, Sitha sprice
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the wavs of ovsters that when he tastes one of red cedar and hemlock are in steady

he can tell exactly where it grew decline outside the sanctuary of
y falling tide we crossed the Olympic National Park

inlet in a small aluminum skiff. There were

signs, Dave said, that Clys may be making a

On a swift
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N IMMENSE RAIN TRAP for the
4 & mofst Pocific winds thar buffet ther
witndward slopes, the Olympic
Mountains divide the 6 500-sguare-mle
peninsulo imto controsting zones. While
ratnfall 1 excess of 1490 inches a year
nourishes [uxuriant tempenite rain
fareat along the valleys of the Hoh,
Orusgers; and Quiinoult Rivers, a raimn
shadow costs the northeast stde into
relutive dryness, demanding occasional
irripation of area forms.

Wilderness centerpioce of the
peninsufa, Qivmpic National Park 15
traversed by 600 miles of hiking trails
The intertor is accessibile primarily by
foot. Set dside in 1938 by Congress, the
900, 000-acre park includes a 50-mile-long
stretech of wild and scenic coastline
aoguired in 1953, Nine Indian
reserwations controd an additional
1632 (N0 gores.

National Geographic, May 1V54




comeback: The latest crop was unusually
firm and meaty, Dave was puzeled by this
turn of events. Nature, he sadd, seemed Lo he
solving the problem on her own.

“I'm a scientist, and 1 like to know why
things happen,” said Dave. "The Aatworm
population is decreazing, and [ don’t know
why. But it seems to be great for the Olys.”

We stopped at a shack moored near the
edge of the inlet. A few sacks of ovsters and
clams drifted in the current on a line hung
beneath the tloat. Dave took-a couple of oys-
ters from a sack, pried them open with his
pocketknife, and offered me one.

It sat, plump and healthy, on its purple-
rimmed shell, no larger than a quarter. Res-
taurants as far away as New York City were
begging to pay £ 180 for a gallon of these little
delivacies. A gallon of “guarters,” of course,
i=a lotof Olys. I had come 3,000 miles tothis
lonely spot to try one.

1 popped the Oy into my mouth, savored,
and swallowed, It was a bit briny but not too
sharp, slightly sweet but not too much =o. Tt
was, yes, the best oyster | had ever tasted.

THER BOOMS besides the Oly craze

have e¢bbed and flowed on the

Olympic Peninsula. There is always

timber (on the bust side of the cycle

during my visit, now recovering), But per-

haps no craze has run on such undiluted

dremms as the one that swept the peninsula’s

oldest town, Port Townsend, for the rail-
road that never was.

Port Townsend, originglly butlt on tide-
land in the northeast corner of the peninsu-
la, settled by sea captams and merchants
from New England, has the look of the East
about it: vast Victorian houses and gracious
inns, turreted and mnegerbready. The chief
support of its 6, 100 people is tourism,

For & brief time pear the end of the last
century, when there were great plans to
build a rail spur to join the Union Pacife at
Portland, it looked like Port Townsend just
might be the premier port of the Northwest,

Local citizens raised enough cash to build
a mile of track and secure promises from the
railroad tofinish the line. Stone wonrehouses,
commercial butldings, and those fine Vic-
torian homes were built. Fired by the pros-
pect of & transcontinental railhead with a
connection to sea-lanes to the Orient, the

The {ympic Peninsula

town's population doubled and redoubled.

But the deal collapsed. The estahlished
line linking Seattle and Tacoma on the east
sicle of Puget Sound took the traffic. In Port
Townsend, banks clesed, streetcar compa-
nies tore up their tracks, and a large contin-
gent of townsfalk left by steamer for Seattle.

Nearly 00 vears luter there are still o few
people here who cast envious glances across
Puget Sound at Tacoma and Seattle. The
town that once boasted seven foreign con-
sulates along its unpaved streets now has a
single traffic light in its business district—
and it 1s usually flashing.

"We were going to be the New York City
of the West," one Port Townsender told me
sorrowiully. "We were just on the wrong
side of the sound.”

Perhaps. Port Townsend will never chal-
lenge Seattle as a center of commerce; it has
sl its course in another direction. Artists,
writers, musicians, and others, happy to be
away from the urban rush, have moved in.

*This town is full of unconventional peo-
ple,” said Barney McClure. “If vou live
here, it's because vou've chosen not to be
someplace else. "

That description fits the 43-vear-old [or-
mer mavor (now & state représentative) to a
T. Ten vears ago he was a successful jazz pi-
anist living in the freeway culture of Los An-
geles. “I was tired of the smog and the city
life,” Barney told me, “One day I climbed in
my van and headed north. When T reached
Port Townsend, I knew I'd found a home."

Barney still plays jazz piano. Residents of
Port Townsend were not startled to see their
mavor, after a late night gig in Seattle and a
long drve home, stroll into City Hall attired
in a rumpled tuxedo.

Another unconventional wanderer, Jack
London, is reputed to have spent a night
here—in a cell, said Barney. He had walked
me tothe Jefferson County Historical Society
Musenm, locatedin City Hall. Peering down
from her office—a chair behind a judge's
bench-—the museoum's historian, Helen
Burns, issued a judicious note of caution.
“We cun't find his name in the records,” she
said, “so we're not sure.”

Harney sat down at & battered old saloon
piano at the far end of the courtroom and
filled the museum with & rackety rendition
of “My Funny Valentine.” If Jack London
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Ve LT L thoueht, he would
v | el 1
In at least one respect Port Townsend
Clnes | 1ES past 1t thie |__| (1] Ll i ':..,
MNarthwest School of Wooden Boat bunlding
| found some thirty students hard ot work

under the keen eve aof the school’s §
pob HFrothero, Helore setting up nis non
tschonlin 1051 il--""l-'|'_- rnt &7 of hic
V4 vears asa boatbulder. Lured by his répu
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claim, most contemporaries dismissed de
Fuca's “discovery” as so much dockside
yirmn spinning, But when the first Spanish
and English explorers made their way up the
strait nearly two centuries later, they gave
de Fuca credit for being in the region and the
passage was named for him.

There are still discoveries to be made on

the shores of the Strait of Juan de Fuca. The

Pacific, streaming into the strait, throws ev-
erything from whales to World War I mines
onto the beach. Wandering through these

mementos from Davy Jones’s locker, | came

upon a curious gift from the sea—hundreds
of lops, scoured by the waves, bleached by
the sun.

Joe Faires, a cheerful, white-haired pen-
insula native, explained. The logs are escap-
ees from the booms—ng floating slands of
timber en route from forest to market—that
are towed by boats. In the Olyvmpic's rowdy
past, log rustlers sometimes helped matters
along by freeing the chains from the booms
and letting the logs float away.

Smce the 19205 the State of Washington
has allowed log patrols to round up the
strays, check the timber company brand on
them, and turn them over to the state, Joe
Faires is one of the last of these seagoing
cowhovs. When a beached or drifting log is
reported, he hitches up the Hemlock, his
stubby, 26-foot towboat, and heads out after
it. After capture, the log is sold by the state,
which keeps 40 percent of the sale price; Joe
gets half, and the remainder goes to the orig-
inal owner. “1n the old days," said Joe, tap-
ping the ash from his cigar into & seashell
ashtray, “a man could do all right for him-
zelf. " No longer—nowadays logs are usually
shipped by truck, and the beached timber 1
had seen is too rotten Lo salvape.

While the peninsula'’s coast was being
slowly settled, the intertor remained a region
of mystery and imaginative speculation.
Not until 1890 did explorers—Iled by a party
dispatched by the Seattle Press—make their
way deep into the wilderness

What the explorers found dashed expec-
tations that n Shangr-la or & tribe of canni-
ials might be hidden somewhere among the
cloudy peaks of the Olvmpic Mountains.
“The interior of the Olvmpics 1s useless for
all practical purposes,” reported Army L
Joseph O'Neil, the plainspoken leader of

b d

& later trek through the mountains. But
(' Neil was also foresighted and suggested
that the unpeopled mterior might someday
make a good national park.

In 1938 President Franklin D, Roosevelt
signed a bill creating the park and drew
heated protests from timber companies,
which saw the peninsula’s interior not as
“useless™ but asa promised land of big tim-
ber waiting for the saw.

Nearly half a century after Roosevelt’s de-
cision, this controversy persists. “We've got
25 billion board feet of prime timber within
our boundartes, which makes us the only re-
maining forest with that kind of guality left
in the country,” Roger Contor, then superin-
tendent, told me at park headquarters in
Port Angeles on the shores of Juan de Fuca
Strait. “The business interestsdidn't want to
lose this imber, and 1 worry that they'd still
like to get & piece of it "

EOQLOGISTS have shown a differ-

ent sort of interest in the Olympics.

In geologic terms, the peninzula is

“exotic”—of a different origin than

the rest of North America. Experts differ,

but many believe that the peninsula was

born as part of an offshore oceanic ridge;

then swiveled into its present position dur-
Ing a massive tectonic shift

Glaciers carving the channels of the Strait
of Juan de Fucaand Puget Sound apparent-
v cut the peninsula off from the migratory
path of many animals, There are few snakes
here. Also missing are grizzly bears, wol-
verines, bighorn sheep, and other animals
found in upland habitats in nearby Canada
or other parts of the West.

But the Olymipics are hospitable to new-
comers. A dozen mountain goats weretrans-
planted into the Olympics from Canada and
Alaska in the 1920s; the herd now numbers
1,200, Worned that the voracious goats may
be altering the distribution of native plants,
the Park Service is trying to control or even
remove the goat herd and restore the moun-
tains 10 what has been called “a vignette of
primitive America.”

At dawn photographer Sam Abell and 1
climbed the park’s steep-sided Klahhane
Ridge to watch a roundup of mountain
goats. Park Service biologist Bruce Moor-
head told us that spotters had counted maore

Nattonal Geographic, May 1954
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Battling uphill, o spawning chinook
salmon {below) negotiates rapids to
recach the heodwaters of the Soleduck
River, where of will Loy 145 ¢ges and dig
Though they find ideal habitat in these
pristing woters, salmon are in decline
partially because of overharnvesting by
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Big new fish in salmon
country, the U.S.8. Ohio,
first completed of the new
Trident cliss of nuclear
submarinegs, posses
through the Strait of Juan
de Fuca after leaving (s
home port at Bangor. After a
decade of development and
gporadic coniroversy, the
6,000-gore, 1.2-billion-
dollar Trident base (s now
firmiy entrenched of the
north end of the 60-mile
Hood Canal, which
threads the peninsula’s
eastern woodlands.

When the Ohio,
equipped to carry 24 long-
range huclear missiles,
first arrived here m J982,
it was met by a flotilla
of protest boats—some
muanned by out-of-stuters.
With 25,000 new jobs
attributable to the mew
base, most local residents
remain stounch Navy

EHFF—['H'?.E'F-E.

purest air. Airsimilarly free of pollution is
found in few places outside Antarctica.

The United Nations Educational, Scen-
tific and Cultural Organization (UNESCO)
has listed Olympic National Park as one of
itz 165 World Heritage sites, together with
the Pyramids, the Galapagos Islands, and
the Taj Mahal. But there are others who
view the park and its federal managers more
darkly. I saw bumper stickers that said Stop

GG

the Federal Land Grab and talked to people
who angrily described the National Park
Service as a land-hungry Goliath, gobbling
up evervthing in its path.

“My first mistake when I got here was to
tell & logger in a bar who 1 worked for," a
Park Service naturalist told me in Forks, the
West End’s rough-and-tumble logging hub.
The logger direcled adark stream of tobacco
juice at the naturalist’s boots, then knocked

National Geagraphic, May 1984




him flat and stalked off without a word
In the 46 vears since the park was created
in 1938, the Park Service has increased its
size by a quarter of a millton acres; some
of these acres are pnzed land gmined by
shrewd and aggressive bargaining. " The old
Gitterness on the West End wasnot altogeth-
er unjustified,” conceded Superintendent
Contor. “But the tourism the park generates
15 the bank account for the entire peninsula

Fhe Ofympic Peninsula

now that the timber industry has problems.™

Despite cycles of boom and bust, timber
i5 clearly the ridgepole of the economy
here., The scent of freshiv cut bir rnides the
wind nearly eévervwhere. In Forks (seli-
proclaimed Logging Capital of the World) 1
watched 22 loggnp trucks roll by one morn
ingin jusi ten minutes—and this wasduring
a recession, when local unemployment was
above 23 percent.




“Without logring we just wouldn't be
here," said Yvonne Moore, town secretary,
daughterof alogger, wife of a forester. “This
is God's country, and logging's & man's
work,” a strapping 23-vear-old West End
woodsman told me. “There's not much
snow, not many hurricanes—and best of all,
no snakes. What more could anvane want?"

Fair question. But loggng here, as else-
where, is chunging. Men who work in the
woods continue to wear the traditionnl log-
gers’ uniform; red suspenders, striped shirt,
denim pants cut off at mid-calf 1o prevent
snagging in the underbrush, and high-top
calk boots. By now, much of the big old-
growth timber has been cut, Forest manag-
ers plant fast-growing “industrial forests”
and may even harvest the trées with other-
worldly machines that snip tree trunks as if
thev were llower stems,

On the southern flank of the Olympics, 1
visited Camp Grisdale, one of the last resi-
dent logging camps left in the United States
outside Alaska. Grisdaleis a company town,
buried deep in the woods on the Wynoochee
River, Insome ways it provides a glimpse of
a vanished past. Loggers with families can
rent any of its 42 trim wooden houses from
the Simpson Timber Company for $75 a
month, and single men could live in the com-
pany's long, whitewashed bunkhouses, un-
(il they were closed last vear. The wooden
witlks between the buildings carry deep
scars gouged out by hobnailed boots,

A sign posted outside the camp cook-
house, where 33-vear-old Roger Hanson
présided with laconic good humor, says No
Caulks. “No trick to running a good. cook-
house if you follow one simple rule—be or-
nery,” Roger confided when I showed up at
6 a.m. for breakfast. But he was smiling as
the first sleepyv-eved loggers shuffled in and
caught a whiff of the cinnamon rolls he had
just baked. Logging may change, but log-
gers’ appetites don't. They sat down at lum-
ber tables toa Paul Bunyvan-size brealkifast of
flapjacks, French toast, rolls, eggs, bacon,
and coffee. Many returned for seconds.

ATER, with camp superintendent
Frank Brehmever, 1 drove up the
narrow switchbacks of a logmng
road that had jost been cut through

the forest. It dead-ended at the base of a still

a6

steeper slope where a crew of loggers was
busy with chain saws.

“There are still big trees in these woods,
but to get at them we have to go places like
this that are oo inaccessible for convention-
al logging,” Frank said. A Sikorsky 5-64
Skycrane helicopter, large as a boxcar with
the backbone of a dragonfly, was lifting logs
off the slope and ferrymg them down to the
road. When the helicopter paused for refuel-
ing, Frank asked if | wanted to take a ride.

In a Plexiglas pod that hung down behind
the pilot, T buckled up. With breathtaking
speed, we skimmed straight up the moun-
tainside, Pilot Max Evans, cool and compe-
tent, explained over the intercom that we
wotlld be hoisting lashed bundles of logs off
the slope with the 200-foot cable and hook
that hung from the helicopter's belly.

A scale attached to the cable registered on
a dial on the instrument panel. The Sky-
crane could lift up to 18,000 pounds of logs,
Maxsaid. Anything heaviermight start shid-
ing downhill out of contral with the helicop-
ter, and the people inside it, in tow.

The cable went taut as we started to raise
a bundle of five logs. The big chopper chud-
dered and strained. Over the intercom, co-
pilot Frank Swisher called off the weight
of the logs as we struggled to climb:
“17.,800...17.,900...18,000. .. 18 1001

“"Oops!" Max shouted. The big helicopter
bounced like a circus balloon at the end of o
string, and the load of logs thumped back on
the mountain.

“Sometimes those guys on the ground
guess the weight a little wrong," Max said
tersely. Down below, the ground crew
scrambled to hook up a lighter load.

Dwring the next 42 minutes we made 14
nerve-racking runs up and down the moun-
tain. By the time the helicopter landed to re-
fuel, I was bathed in sweat.

Max poked his head into my Plexiglas pod
and grinned. “Stayving aboard for another
trip?" he asked jovially, I shook my head.
Muax understood. “Nobody ever asks to take
a second flight with us,” he said.

Steep-slope logging takes itz toll in land
erosion. Environmentalists and othérs wor-
ry that runoff sediment from the sites and
from unpaved logging roads may be chok-
ing newly hatched salmon and steelhead in
the spawning beds. Runs of wild fish in the

MNational Geographic, May 1984
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peninsula’s rivers have dropped precipi-
tously in recent vears: Popular opinion fo
i [
cuses much of the blame on logging

Fisheries biologist jel! Cedeérholm dis-
agrees with this view. In his opinion over
fishing combined with logeging is to blame
for the recent poor runs, Hiking the logged-
off areas on the Clearwater River one

c||."J'1..£t'_:|'1-- afternoon, Jeff pointed out pools

where tiny salmon fry nipped at dancing
mayfily nymphs. “Logging, erosion, clear-
cutting—they all allect a stream,™ Jell said,
“But these are only short-term effects: It's
amazing how nature flushes away the sed:

ments thal man makes

[nrecent vears timber companies have be-
gun warking to lessen the sediment prob-
lems caused by logging and protect delicate
fish-spawning arveas, sajd the biologist. But
aAn even more pressing controversy invols
ing the peninsula’s fishery resources has
avertaken that concern

In 1974, in an atiempt to clanfy Indian
ishing rights in western Washington, U, 5
Dhstrict Court Judge George H. Holdt ruled
that treaties concluded between the United
states and several

rave them the right to harvest fish “in come-
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mon’—that 15, on a fifty-fifty basis—uwith
non-Indians

'he Boldt deciston threw the stat2's 6
million-doliar salmon-fis
turmotl. With pon-Indians theno outnum.

- 1
bering Indians four to one 1o the state's com

HngE industry inio

merciial [shing rleet, the problems o©
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the mits of authority and diplomAacy
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Hubert, president of the Makah Fisher-
men's Association, pointed out the living-
room window at the long, gray swells rolling
up the Strait of Juan de Foca beyond Neah
Bay. His tidy ranch house lay close to the
sed. “Our ancestors signed a treaty that gave
the Makah the right to fish out there, but
people seemed Lo forget," he said, anger edg-
ing his voice. “We had guys thrown into jail
for fizhing where they were entitled to fish "

The Boldt decision placed no restrictions
on the length of Indians' fishing season.
When the salmon runs thread the Strait of
Juan de Fuca with silver, a Makah can bring
home $2,000 in a week. Fishing has filled
Neah Bay's dusty streets with brand-new
pickups and its harbor with boats carrving
the tribal crest—thunderbird and whale.
Yet Hubert said not all Indians are happy
with the federal regulations.

“Once we could fish where we wanted.
Now we have to fish where the government
tells us we can fish," he said. "'We see Indi-
ans battling with each other, as well as with
non-Indians, for the best fishing grounds,”

Traditionally, the Makah fishermen have
held a special place among the peninsula’s
seven major Indian tribes. They were re-
nowned whale hunters, daring the wild Pa-
cific surf in cedar canoes to chase glant grays
and humpbacks that even today swim close
to the west coast of the peninsula.

“Can you imagine the excitement whena
whale was caught?"” asked Helen Peterson,
78. Eves ashine among the wrinklesof along
lifetime, she described childhood memories
of those last great hunts,

“The whale-—big as g canoe, even big-
ger—was dragged up the beach in front of
the chief’s lodge. People came, most of the
village, and they sang their family whale
songs. " Among the Makah, songs are heir-
looms, passed down from parent to child.
Helen rose from her revernie and then begana
low monotonous chant that had belonged to
her father and grandfather, whalers and
Makah chiefs.

“We lost something very important o us
when the hunting of whales ended, " she said

softly when the song was aover,

RIBAL MEMORIES were fad-

ing for most Makah when in 1966 a

team of archaeologists began dig-

ging at an abandoned whaling camp

called Ozetle, at the edge of the Pacific near
Cape Alava

But the past soon flooded back. Outof the
muck of (Orette came thousands of art-
facts—delicately twisted cedar ropes, frag-
ments of canoes, an entire longhouse. All
had been preserved by mud slides that swept
over this tiny coastal settlement some five
centuries ago. Evidence of human habita-
tion nearly 2,000 vears old was unearthed,
and scientists proclaimed Ozette 2 major ar-
chaeological discovery,

One gray morning, with a mother-of-
pear] curtain of cloud and sea hanging just
offshore, [ hiked the three-mile trail to the
site with Makah anthropologist Greig Ar-
nold. The Makah had elected to close the
dig: for now mnd concentrate on the nearly
55,000 items already taken from it, he said.
Dzette's remaining secrets would remain
interred, agreat treasury to be probed by fu-
ture historians.

Greig and 1 gazed on waist-high beach
griass that had swallowed most traces of
(Ozette and those long-ago hunters of the sea.
Bevond the breakers the swirling fog curtain
moved in, blurring the shoreline and tiny
Tskawahyah Island at the edge of the surf.
The sea hunters and their life had vanished.
There was an emptiness to the spot.

still, one knew that centuries ago Makah
lookouts had perched on these hump-
hiacked offshore rocks, watching for the first
great whales to rise and breach in the
Pacific swell.

“When we used to have questions about
our past, the only answers we could find
were in somebody else’s books," said Greig.
“Ozette is our book now. ™ [

Smell of autumn in the air, two Roosevelr elies ford a stream in the sanctuary of
Olympic National Park, home to the nation's largest herd. Though meny
indigenous species thrive here, certdin animals native to the Northwest are
notably absent, a result of the peminsula’s geogrophical isolation—a factor that
has also spared it from being overrun by a wilderness-hungry public.

G672

National Geographic, May 1984










HY ARE KUBEN so hungry for
gold?” Chief Kanhonk asked me
with an air of sadness.

There really was no answer,
since his culture and mine were
worlds apart

To Brazil's Kavapo, the term “kuben™ 1
cludes all non-Indians. And, long before the
sarvimpeiros—ithe gold miners—reached
havand lands, other outsiders had wolated
their domain. Rubber workers, Brazl-nut
gatherers, hunters. Then squatters, ranch-
ers, loggers, land speculators.

The Kayvapo had fought all of them.

I knew that history well, While doing my
research for a doctoriate in anthropology
from the Federal University of Rio de Ja-
neiro, 1 had hived for 13 months among the
Kayapo Indians on the banks of the Xingu
River in the eastern parl of Brazil's Amazon
Basin(map, page 678). Now 1'd come to stay
with another group of Kayapo in the village
of Goarotire, about 300 miles to the north.
They had welcomed me, for 1 spoke then
Innguage and knew their ways

Az forest villages go, Gorofire 1s large,
with close to 90 houses. [tslayvout is acurious
mixture of tradition and modernity, Some
agers, including Kanhonk and his fellow
chief, Towo't, live on the “main street,” 4
wide avenue between the Fresco River and
the traditionsl men's house, in aplan devised
by the Brazilian government agency that
preceded the National Indian Foundation
(FUNAIL. Others live on paths branching off
the street. Une part of the village maintains
thetraditional plan: nlarge circle of houses at
the foot of steep but low-lyving hills

The Indian Reserve of Gorotire encom
passes much more than just the village of
that name. Onpaper, itis the third largest in
Brarzil, after Tumucumaque and Xingu Na-
tonal Parks—a total of 2,738,850 hectares
(10,5375 square miles). But, asisso with most
Indian areaszin Brarzil, it has vetto be demar-
cated on the ground. Of the 13 Kavapo vil-
lages, with a total of about 3,000 Indians,
five are located within this reservation

The Kayvapo have long taken pride in
their Oghting ability. Before whites came,
thev raided enemy tribes and even skir-
mished among themselves, Theirr weapons
were clubs and bows and arrows

One old warrior reminisced about those

Vil

BRAZILS KAYAPO
INDIANS
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d Golden
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Tradition keeps company with

technology among Brazil's
Kavapo Indians in thetr
Amazontan village of Groretire
Thiz man values the midin-

recorder for taping tribal songs.

His red hat, &ft by o rubbar
tapper, 18 an heirioom., [ts
feathers stgprmify tnitiation (nto
marthood. A young relative
wears the family’s traditiona]
wealth—ceremonial feathers
beads, and cotton bands

Since the first permanen!
contact with whiles tn 1937,
followed by incurstoms of
squatiers, loggers, and mingrs,
the Kayapo have grodually
adopted new customs, But now
gold strikes nearby bring more
cush and increased confoct,
causing irrevocable chonges in
their way of [ife

MIGUEL RIO BRANCUO
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Degign of Gorotire, where the government settled
many Kaovapo tn the 1940s, was inspired [n
1'.‘.."-_::-'|".:':. towns. But the plaza, supplied with
electric lights and piped water, §preads out from the
ge mien’s house rather than an urban chureh

[he office of the Indian protection agency, FUNAI

F | ¥ i - | T -
storngds at right, BExtended fomilies five m the
thatch-roofed homes, usually backing on a garden
i L 2 Lo L |
filled with edible and medicingl plonis; some aiso

Howve aplaries. YWomen pfdru and horvest the Hichaen

and distant gardens, while men hunt and fish. Her
g hunting party (Lower right) brings 1n f15h and
turtley fora festrval. This strateh of the Fresco
River ran clear until fouled by human wastes and
fatlings from the immense government-controdiec
gold mines of Cumaru

4t the turn of the century several thousand
Kayapo were Uving (n one conmmurity bt they
disbanded because of internal sivife. Introdiced
dizeases took a toll. Today 3,000 Koyapo Hve fn

13 villapges, of which Gorotire, with 600 residents

is the largest. It liegs in a Marylamd-size réserve
st aside for Kayvapo (below), but, as in North
America, Indian rights are often retnterpreted. A
rivad will soon ink Gorotire 10 Cumary, Kumaors
ghound about moving the Kovapo farther away

from the minzs Yfor their own good
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(zold: the Indians’ burden. The
Kayvapo tried to work as mineérs; but the
high-presstire hoss wias frightening and
panning (below) wis backbreating

[anvine them no time for hunting and

festivals. So fora mine orl theor lond they

experiment by furing non-fndions

fabowe) and fakee @ shiare of THie revenues

the music. Speeches, too, are taped, to be
:'-|'.l.||l_'|| over and avel

|_,',._'-;_|:;-|lr|'|.:'.::_'. |_I-'.|:||'rfr'.|'||_'_-'- L ]*...'L_‘-.-‘.l[ll'l are
trving to fathom the mystery of the bedaz-
th of the white man's warld,

source of wondrous products produced in

zling  wea

uncountable numbers. And so they have en-
tered the Hraslian pold rush on 8 modest
scale. They austed mtruders from ore min
[nge sile OnN the reservation. renamed it Gar-
i]'.-.l.ll.l Kavapo, and hired other whites to
mine it for them tor a 60 percent share of the
rofits. Though the ["-..Z:'..'.E"l-.-' 2l percent
sEEMSs 4 handsome revenue, Lhe money nesv-
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UNAL established in 1968 to protect
Indian rights, 15 spread thin over the
huoge Brazhian mnterior. Ulien native
tribes have been [#ft to the care ol
missionaries. but some have been drawn to
goavernment-founded villages like Gorotire
A scarred old veteran of many baltles told
me oné dny abhout the Kaynpo's first encoun
ter with a FUNAI pacification team. "We
wire going to kill them.™ he said. “But Lhey
had broughtl so many presents of Kmives,
machetes, axes, beads, and other things that
we decided to make peace with them. "
Staffed liberally with military officers,
FUNAL is intended as a buffer between In-
dians and whites. Its job on the Gorotire
Reservaltion isto |-.|'I'j| Koy A and outsiders
al peace. But that job 15 ol an easy one
A witrrior told me of a battle of just a few
vears aga, when the havapo faced 2 1 outsid

ers illegally clearing farmland wathin the

reservalion’s boundaries. “The sovernment
had ailed to stop them, 50 we went there to
drive them out. We grabbed one farm work
er and began (o crop his hair to teach him &
lesson. A white girl came to help him, stab-
bhimg my brother-in-law, 1Then another
white hit my uncle over the head with an ax
||.5'.!l]|_'|_' 1I.ll.| |'|"||'l i II|I i—.ll:lll'l'_,? .'L|| (i '.l'll'!:. 1y
Such violence must be viewed tn the con-
text of vears of frustrated efforts by the Indi-
ans to obtan their legal nghts, “'We will

fight to the death to hold on to our lands,

the chiefs said. Only time will tell whether
that threat will come true

Crold prospectors i large numbers s
reached the Fresco River, in the eastern

part of the reservation, in the late 1960s.
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Though FUNATLnitiallytried to forestall un
invasion, the ganmpeiros crossed the bor-
ders in 1980, expanding into the Indians’
Brazil-nut groves, The police came i to put
an end to the invasion, but that effort, too,
dwindled away. In March of 1981 the min-
ing complex of Cumary, headquartered at
the site of the same name, became a legal
entity, controlled by Brazilian mineral bu-
reaus and by federal and military police.

With a fluctgating population of as many
as 200000 men, the Comary complex can
marshal a much larger “army” than can the
Kavapo. Recently there has been talk of
bringing in the miners' families and settling
them near the working areas with farm
fields to feed them. Exhaustion of the avail-
nble sites is already predicted, and the
search for new ones may well involve fur-
ther incursions into Gorotire lands,

When 1 first flew in toward Gorotire, my
mind was on my Kavapo friends in the vil-
lage along the Xingu River. In memory |
strolled again along the crystalline blue riv-
er. Millions of vellow butterflies carpeted
the banks, and | walked along through a
golden snowstorm.

Then, suddenly, 1 locked down from the
plane at a river so fouled that not one Indian
was bathing or fishing there, It was the
Fresco, polluted by the gold camps

In huppier davs, before soll runoff, sew-
age, and chemical pollution tamted the riv-
er, it wasa center of daily life. Now FUNAI
has to pipe water from a streammore than &
mile away so the villagers can bathe them-
selves, wash their clothes, and draw their
drinking water.

1 fvund that the central village faucel hadl
been ringed with barbed wire to keep out Lthe
local FUNATstaff's 30 head of imported Af.
rican buffalo, which roam through the vil-
lapge at night. Those Animals are an irony of
imposed development. *We ourselves don't
like the taste of beef.” an Indian told me.
“We hardly evereatit.”

“We cannot fish near the village now,” an
old man complained, “To fish with bow and
arrow, the water must be clear. Besides, the
fish have no taste. Many of them now die
and wash up on the shore.™

FPollution, sadly, seems to be the price of
development, I asked Anazildo Silva, then
head of the FUNAI post in the village, if the

Brazil's Kavapo, Beser by q Golden Curse

water runoff could not be filtered before it
leaves the gold camps. He shook his head.
“Fartoo expensive. And it does little good to
pressure the officials at Cumaru. Butat least
they have agreed to mend the plastic piping
systemn that we installed to bring clear water
to the village. And they also promise to rein-
force the small dam we built up there."

Mining methods at the camps are far from
saphisticated. Diesel-powered pumps direct
jeis of water at the gold-bearing 'earth,
washing it into ponds. Then the muddy re-
sultis pumped up into sluices where the gold
ore seftles out. Not surprisingly, torrents of
the mud run off into the river along with
sewapge and diesel fuel. There is still another
harmful effect of the mining: Abandoned
craters fill with stagnant water, where ma-
larial mosquitoes breed.

Fish still furnish a large part of the Indi-
ans' protein supply, but now the villagers
must make a tedious journey upriver to do
their fishing. Photographer Miguel Rio
Brancoand I seét off by canoe one day under
a scorching sun to see how far afield the
spurce of the pollution lay, Frequently we
lost the channel in the murky water and
found ourselves aground on mud flats or
stranded on barely submerged rocks. Often
we had to leave the canoe to find deeper wa-
ter or tow it up through the many small rap-
ils along the way.

After three hours, we reached the mouth
of the Rio da Ponte, which funnels the gold
camps’ runoff into the Fresco. Above that
point the Frescowas clear and fish relatively
abundant, It was hard to believe that all our
efforts had carned us only & mile and a half
upriver from Gorotire.

These days, hooks and lines are replacing
bows and arrows, but at times the Indians
fish with timbe, a vine that is wrapped into
bundles and floated on the river. Singing
as thiwy work, the men beat the timbo with
sticks. The beaten vines release a substance
that causes the fish to float to the surface,
where they are easily gathered.

APE RECORDERS and clubs, alumi-
num cookware and thatched roofs—the
Rayapoof Gorotire find themselvestorn
between old ways and new. The village
hias an Evangelical church, where services
are conducted by native pastors, I attended
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the rest burn in hell, Traditionally, the Indl hold one of five major rites to bestow ar
have a different view of an afterhife: At tral namesz on the younger members of thi
death one zoes to the Village of the Dead, tribe, a dance ritual adopted from another
where men sleep dunng the doay and hunt at trbe, or a com ceremony
might. There old men become younger and ['hey have a rich repertoire of song, and

children become ol [ 15 stirringe inceed 10 hear al e CIOras

43 non-Indian, I was allowed inside of voices rinmng out under the vast star-
.l ! | i i | ] | | - - - = F "
the traditional male assembly building spangled sky in the forest mght, punctuate
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Ravapo women are permitted only flesting inimals and bird

vigits to deliver food to their male relatives Wy 18-day stav comcided with I';L'..|'. {
And there 1 heard 2 sermon far differend prial mnitiation and naming ceremony nelo

from the one in church. *We Kavapo are all  every few vears. As part of it, the men came

brothers now,” a village elder preached toward the village beanng a huee tree trunk

'‘We must no longer fight among ourselves, that would be the centerpiece of the night

but direct our battles against the whites wh dance. It must nol enter Gorotire until sun
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The Kavapo are usually in the midst of 4 outside the willage. Incongruously, they

Curious stares greet Toro'i on a shopping expedition (o Cumaruy (abowve -
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whiled away the ime by munching import-
eil cookies and drinking canned soft drinks.

o much of the village's gold revenue had
been lavished on Bemp that the cost exceed-
ed the previous yvears income from the
Brazil-nut crop.

“Next vear the gold revenue wall be in-
vested in agricultural projects,” declared
Anarildo Stlva. A practical idea, but [t does
not take into account the Kavapo enthusi-
asm for goods of the outside world.

Durtng Bemp, a small contingent of
bullders and brickmakers were in Gorotire
e constriuct new village houses. Already
muchof the cement tlown in for the project
had been damaged through carelessness,
and little progress wis visible. At the height
of the ceremony, constructon ground to a
halt while bricklayers jomned the dancers

Crorotire 15 eager to rival the village of

Kikre Tum, which sphit awayin 1976 aftera
dispute over use of some ceremnomal feathers
escalated into a duel between the village co-
chiefs. Kikre Tum, in the northern part of
the reservation, has achieved affluence en-
vied by Gorotire, after making a more lucra-
tive deal for gold mining in its area, In fact,
its chief, Pombo—inspired no doubt by
FUNAI's large stafl of military men—now
answers anly to the ttle of colonel

HE GOROTIRE villagers canduct some
trade with their fellow Kavapo on the
upper Xingt River, who are rich in in-
dustrial goods but poor in treditional re-
souirces. Such goods are freighted m FUNAL
aircraft, which fly between the villages
since 1 had lved on the upper Xingu for
miore than a vedar, | was asked why the [atest
shipment had not armved. “We sent them

village chiefs also put revenues fiom gold into bank accotints in three ¢ities and
howve 50 far purchased for themselves motorboats and gas stoves. They talk of
broring an arrcraft. Traditionally Koyapo leaders were expected to live poor, share
ail possessions, and rise early with their men. But now, some villagers complain,

they Hve in the manner of Brozilion colonels,

Brazil's Kavapo, Beset by a Colden Curse
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we can have goods by the truckloads—tam
recorole clothes, coakies o
Lren't you afraid the road will bring m
IOPE ERANMpelrns and settierss
TI- ning Was on MEEE] || |||',:*- b
waved that possibility away, "Oh, there wil
FUNAL post along the road, with a
pate, Only peaple bringmg goods here will
lowed through "
| had doubts, Koads into Hra
ettlements usually haw irouzhi

n 1 T 1
, 3
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UBRIMNG MY VISIT Gorotire was a b
mive of aerai activity:; planes and heli

lage., and we could hear planes serv-
e LTy (] |" OfE i:‘ OQuently 'f||_ Vil
lage 15 visuled by the militan y Iederal
police, by Cumaru administrators, and by

siting FUNAT staff
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il Ganmpo Kavapo was just beginning
luring my visit. Accounis had been opened
Ht Cumara neadiuariers so e LWo Chlets
coutld sell the zold, and P UNAL had boughl
ome mining machinery. Four white ming
were emploved to operate the machines
['he havapo had already expelled a prey
s group of workers for trving to steal thei
obd, and it is fairly predictable that such
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lavishly with beads, We brought 11 kilos of
beads with us, but they soon ran oul.

“1s it true, " a woman asked me, “that our
relatives on the Xingu have so many heads
that they use them as blankets at night "

That, indeed, would be a Kayapo dream
come true

LUTSIDE PRESSURES on the reserva-
tion continue to grow, To the north
lies Brazil's largest gold mine, Serra
Pelada. One of the largest gold nug-

gets ever found, weighing 137 pounds, was

discovered there last year:

The Bramilinn povernment has threat-
ened to close Serra Pelada to manual work-
ers, pointing out the danger of mining with
hand tools at the site. Preds reports suggest
that major gold deposits are still to be
reached and that the government and multi-
national companies intend 1o reap all the
benefits by mechanizing operations. There
is talk of plans to transfer many of Serra Pe-
lacla’s 80,000 miners to the Cumaru camps,
which would put even more pressure on
Gorotire Reservation Jands, Meanwhile,
garimpeiros have arrived at two Kayapo vil-
lages putside the reservation.

Also looming in the future is g vast hydro-
electrle project that would flood two other
Kavapo villages on the Xingu River. Devel-
opment attracted by that project would
have a marked effect on other villages too.
But Brazil is in a deep economic crisis, and
the costly hydro project exists only on paper
for the present

One of the wonders of the 20th century
surely must be juxtaposition of such huge
projects with small native communities that
live from traditional slash-and-burn agri-
culture. The Kayapo have always inhabited
mixed regions of forest and savanna, farm-
ing, hunting game, and gathering wild
fruits. “We used to abandon the village,”
Chief Kanhonk told me, "to o off on long
treks through the jungle. " Now the Indians,
depending on goods from the modern age,
have become increasingly sedentary.

The Kavapo are but one plece in a com-
plex mosaic made up of Brazil's many tribes,
The Indian population 15 estimated to be as
high as 150,000, comprising about 180 tribal

groups speaking nearly as many languages.

and dialects, When Portupguese colonization

fi04

began, the count mayv have been three mil-
lion Indians.

Coastal Indian groups were virtually ex-
terminated by diseases to which they had no
immunity, and by subjugation and slavery
in early colonial times, Many other tribes re-
mained in relative isclation in the interior.
Then the rubber boom starting in the mid-
19th century began to change their lives

As the hunt for rubber trees widened, the
Indians skirmished with white invaders.
The Kayapo attacked and killed the whites,
both to avenge raids on their villapes and
to coliect booty, such as arms and ammuni-
tion. Part of the tribe moved west to the Xin-
gu and beyond to escape the intruders. But
the hunger to exploit the interior grew, phir-
ticularly after World War I1. Brasilin be-
came the nation's capital in 1960, and a vast
netwark of roads laced into the jungle tolink
the interior with the developed coast.

N 1980 the first Indian organization—
UNI (Union of Indigenous Nations)—
was estabhished to allow Indians to speak
for themselves: Two vears later an Indi-

an, Marno Juruna, was elected to the Brazil-
ian Congress. Hie term of office has been
stormy, but he has become a symbaol of jus-
tice, looking out for the poor and oppressed
of his country.

It 1s frequently said in Brazil that the Indi-
ans are doomed to die out. I believe this is
overly fatalistic. True, the pressure is in-
creasing, but the movement toward seli-
determination 15 making progress too, 4s ex-
emplified by UNI and Mario Juruna. Some
iribes—including the Kayapo—are grow-
ing, there were 23 births in Gorotire village
during the first half of 1983,

But the future of all Brazl's Indians
hinges on the continuing strugele for their
rights and their stand against developmen-
tal pressures. Itis of little uze to mark reser-
vation boundaries in the forest if those
boundaries continue to be violated or con-
stantly changed, or if groups are forcibly
removed from their traditional lands, as is
commonly the case.

This is a fact of modern life: Just as Brazil
itself iz heset by a staggering foreign debt,
the nation’s Indian tribes—the Kavapo
among them—{feel the unrelénting pressures
of the world scramble for resources. []
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American announces
the end of the line.

Al American Airlines, we
krnimw business travelers have
cnough obstacles in their

That means the end of waiting in
lines. And with our pre-re
served Seling, vou Cian even

wily without standing in * choose your seat when vou
lines at airports. Thats why AA make vour reservations
we invented no-stop check For more information and
in . Now thousands of autho- reservations, call vour Travel
rized Travel Agents and even Consultant or American oy
American Airtines ticket office Americans no-stop check-in.
can give vou all your boarding Now we ve taken ot all the
passes for vorur entire trip be stops to get you through
fore you get to the airport. airports faster

American

Were American Airlines. Doing what we do best.



Introducing Julia...A Victorian Bride

Shewrn samialler than actual size of 127 in hedght




Julia

The first doll in a charming new series devoted {o the American Bride —
from colonial times to the present day

L‘l the tradition of the most hightv-prized collector
dolls of all time, the Danbury Mint preserits
Julia - the first doll In a series devoted (o the
iumrritﬁn Bride from colonial times to the present

Y.

This doll combines exgquisite beaaty with his-
torical authenticity, Like the legendary colleclor
dolls of the past, Julia |s representative of a par-
ticular time and a particular place.

Costiume dolls are among the sidest and most
beloved forms of collecting, Queen Vicloria was a
collector. So were millions of Americans in the
19th century, Today, doll collecting is more popt-
lar than ever. Some of the finest French dolls of
the 18005 are now worth thousands of dollars.
Bul vou cannol put & price on many of the miost
cherished dolls, They are handed down f(rom
mather to daughter with love and tenderness.

Such dolls not only beautify the home, they serve
as a bond between generalions.

A collector doll of
incomparable beanty amnd meaning

You could nat ask for a more perfect theme for a
doll collection than the American Bride. If ever
there is a day In a woman's life when she looks ber
most beautiful and radiant, that is her wedding

!'-l-i!}' And there is nn more beautiful costume than
woman's bridal attire, This is why we

'-"hﬂﬂ' the theme.

And bridal attire has changed throughout his-
tory. Soa collection of American bridal dolls will be

more than beautiful - it will portray the change

in tress from colonial times (o the present day.
The collection will have great meaning as well as

Beauty.

Each doll's costume will be
historically authentic and tailored by hand

Julla's gown will be authentic down to the
smullest detall —as will the costume of every olher

doll in the series. Cur doll designer hias had access
to the Victorian bricial 5 in muscim costume

collections, She has recreated the bridal attire af
the period. And it is a full attire — not jusi the

gown [tself bul the vell, petticoat. and pantalets.
Fach doll’s gown will be tailored by hand with

the mosi meliculons attention to detall. Notlce in

the photograph all the exguisite features: the fine
satin. the elegant lace. the ruffled Nounce, the

Noral appliques on the front of the gown ... and
the corsage pinned 1o the bride’s wrist.

Each doll will be made of fine im
porcelain - individually painted by hand!

Head, hands, and feet will all be crafted of line im-
ported porcelain - for that same dellcate look of
the famous collector dolls of the 1800°s. The facial

features will be beautifully sculptured and indi-
wichually hand-palnted (o complement the color ol

the hair. Notioe Julia’s halr— it's hand-styled
into a Victorian ¢oiffure. And look at that fresh.
youthful, glowing [EPI: blossom complexion —
youTl fall in love with her al the very frst sight.

She is a delight to touch, too - the porcelain s so
lawless and smooth, the [abric on the gown is so

fine and so crizp, And like each doll in the series,
Julia will come with her own stand — so you can
not only display your doll on a bed or chalr, but
also stand her on your mantle orin o cabinet with
yorar other prized collectibles,

A remarkahle value

When you can find collector dolls of comparable

quality and size. you can expect 1o pay up to 8100
nt retail. But the Danbury Mind is making Julla

available 10 you at the remarkably low original
issue price of just 555, e In two convenient
monthly installments of $27.50 each. And there
Is o extra charge for the stand. To reserve Julia,
sond no money now. Simply complete the at-
lached reservation application and return
prompily.

Flease note that Julia {and other dolls in the
series |will be avallable only directly from the Dan-
bury Mint: none will be sold in stores. As a regis-
tered owner of this first Danbury Mint collector
doll. you will enjoy the privilege to acquire the sub-
sequent dolls in the American Bride collection at
the same low price — If you choose o continue

your collection. Butl vou are under absolutely no
obligation to do so,

An heirloom to be

with love from generation gcunrntim:.

Julia comblines everything vou could wish for in a
collector doll — at & price you can eastlyafford. She
has beauty, Individuality, personallty. and his-
forical authenticity

This doll will be a source of lifelong pleasure and
pride. She will also be an hetrioom to be passed
down with love from generation Lo generatlon.

This is an opporfunity not to be missed - please
el us your reservation today,

M-32

Flease return by
June 30, 1984

The Banbury Mint JL[ E Led

47 Richards Aventuie
P.0. Box 523490
Norwalk, Conn. OG857

Please avcept my reservation for Julin, a collecior
doll with & beautifully sculpiured. hand-painted
porcelaln head, poreeialn Flﬂnriﬁ and feet, and
authentic hand-tailored costume. & display stand
will be included 2t no additionai E‘I:IEJ'E"]';-

I need send no money now. [ will be bilted lor the
doll in two monthly installments of 27,50 sach

NaATE . o
AR FRINT CLEEFE W

Adddre=ss

City

StatelLip

1 Check here il yvou waril each insiallment
charged ina:ur-
' VISA

Credit Card No

L MasterCard

Expiration [ale

Signature B
Allow 8 to 12 weeks ufier payment for ﬁhlplnrnt

R e = T T ¢ & & N W B R RN _E_E _E _E e F-'-"1
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Maps...the heart of
our mission and tradition

DISABLED Coast Guard icebreaker
needs to know the nearest manned shore
station in Antarctica. A battilion of U. S
Army Rangers moves across the Carbbean
island of Grenada. A former soldier, Nguven
van Canh, and a hundred fellow refugees
escape from Vietnam. In each case, we later
learned, they turned to a National Geographic
map-—uses of our maps we never could have
imagined.

NATIONAL GEOGRAPHIC and maps have
been synonyvmous since the beginning. The
very first issue included four foldout charts
showing the progress of the great blizzard
of 1888,

Mapmaking—the art, science, and practice
of cartographyv—sgoes 1o the heart of our mis-
sion ind tradition, In May 1918 we published
A mebiculpusly drawn supplement on the
“Western Theatre of War. " In 1933 Chief Car-
tographer Albert H. Bumstead invented in his
home workshop a machine for composing map
type by photography. Seon after, Society cal-
ligrapher Charles E. Riddiford designed tvpe-
faces that still give our maps their distinctive
look. In the mid-1940s cartographer Wellman
Chamberlin devised a new way to render the
sphencal earth on fiat paper: the Chamberlin
Trimetric Projection.

The Socety publishes maps of the world's
peaples, histoncal maps, traveler's maps,
charts of the heavens, atlases, globes, maps
for almost every magazine article and book.
As might be imagined, production of anv of
them—especially our big double-sided sup-
plements—is a lengthy, painstaking process
involving much research and attention to de-
wil. Now, under Chief Cartographer John
(rarver and his staff, we have moved into
computer-assisted mapmaking. The crux of
thiz new process is a machine originilly devel-
oped by the Scitex Corporation of Israel to de-
sign fabric patterns for the textile industry, a
toal well I':I.IL'EI.!!II.'I!'E to cartog ru.phf-.

It looks little different from other computer
stations, having control consoles, display
screens, and operators to make itall work. Yet

what it replaces begins to seem as antiguated
as i 19th-century factory. Before, as many as
1 20 pleces of film were required to show such
fetatls ns drainage, roads, depths, and various
color tones, then made ready for printing the
final version

The new svstem reécords that kind of map
detnil by using a 12-color drum scanner and
converts the information into digital form
Then, for example, rivers can be made nar-
rower of wider or roads realigned by the
console pperator without exacting and Gme-
consuming hand scribing. Cartographers, af-
ter several months of training, become adept
at drawing with electronics.

TONEFS L. SRELE. WS

The digitized contents are fed to a laser plot-
ter that imprints map images on film plates,
one foreach of the four to six colors used on the
press, That 1= all g boost to speed, accuracy,
and flexibility, but there 1s an even greater bo
nus. Many maps are heavily illustrated, and
the sy=tem can be used to change colors, revise
detatls, reposition paintings, and in general
help marry art to cartography.

Thus far we know of no unusual use for
the histornical map of Europe published 1n
Brecember 1983, our first entirely computer
generated supplement. We do Enow that
sEuven Van Canh paid 200 on the black
market for our 197 1 map of Asia as his guide to
freedom from Vietnam. He thought it was
"worth every penny. "

Lt Foksocnrar

PEESIDENT, MATIONAL GEGGEAPHIC HOCIETS




Polaroid
“introduces
instant slides.

SsessssNsssNssRRERERERRRR RS i

e -i"' i
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NOw you can get instant slides
[rom ¢y 35Smm camera.
In color or black and white.

vnnouncing the new Polaroid 35mm Instamt Slicde

swstem. The revolutionary wav 1o get color or black
ind whute slides from any 35mm camera Instanth

Its easytouse. You simply load vour exposed roll o
Polaroid slide film into the compact AutoProcessor
turn the handle and wiit a minute Then rewind the
developed images, Mount them and vou re ready 1o
project, All in under 3 minues

1
A ||"I' N and excrement of stices ITOm Vo

FTE

party while evervone is still there. Or slides from am
| M il occasion before its over Because once voul
I..:".I:_' Ii:l._" i -.Zﬁulu.ll._i "'.:,If:.|'l- eSS0 (O Oe-Innme Onosl.
listing for under $100) vou can instantly develop roll
ter roll alter roll. Ancl at 3 s

grested retatl price ol
§14.85 for 36 exposures ( $10.50 for 12), your costs are
comparable 160 ordinary shides wath e
CHev e Ol 2 1e —

o find the depler nearest vou, call toll-fre

B00-520-"833% ¢xt. 40K i the contine |r:-|
1S, aar BO0.527.48

3224503 ext, 400 in New Jersey

Then v it, It only mkes S minutes 1o find
out how o enjov o lifettime of beaotdfil
color or black and white sides—instantly

The new 35mm Instant Slide System

from POLAROID




A LASTING
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Amencas roads, over | 2 mulbion are Fords?

lil'llil-||'| e r.] IETE SO Meiny F:l -H_l '.[IIJ_'l'I;__-. :]]'ljfllJ_['ﬁ_'I"
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Chver the last hiteen years, in fact, Ford 15 hirst
in total truck line sales” We make the best-selling
|I|1-:- ||i Em L:||||-5 ‘.|||- ||--:_-.-.‘.-~-r_'||i|1'__*h Valis. .m|| IE&--

hest-setling hill-szed 4 x 45 m Amenca®™™
And, we make them all r’]-'.t]':':llr"l_'u well,

You'e going



One out of every three trucks onthe road is a Ford.

You see, our commutment to :.|Elfk]]1'_l,' 15 More mak ing the i'llg_'-|1r_':-.r CjLl |||r:-. cars and trucks ol Iy
"R e MBSt TR I R e

just a stogtan, Its 3 program that meludes mapor U, manuiacharer,
evervone and evervthing in our company. And 0 visit vour Ford dealer soon. We thmk
has achieved real results yvou'll iind the quality you're looking for

An annual survey has shown that Ford 15 [ he kand that lasts,




FOUR HEADS ARE BETTER THAN ONE.

.

-

It takes no genius ™
to Hgure out washing
machines noed water to
wash clothes,

But at Frindaire, it took a
meeting of the minds to put that
waler 1o Work.

Une logical idea we came up
with is our exclusive Halo Spray
Fill Svstem.

With this svstem, four jets of g

water fan into a spray, evenly
soutk clothes and prevent
“billowing." where air gets
trapped and keeps water out.

After the wash cycle, these
same four heads “shower rinss
clothes, knocking down suds
and sediment before the deep
rinse cyele sven begins.

Another way we put water to

" wark has to
do with “Tri-
Action.”

The logical
idea behind this
i simple: the
MTE Water

action, the
-mﬂh-u‘—.-.—_-—.... i

cleaner your clothes,

ances, [rom washers
and dryers to our electric
ranges, refrigerators and
dishwashers, a reputation for
being s0 reliable.

So if you're in the market
lor & new washer and drver,
consider ours. After yvou look
them over, common sense should
lead vou to a logical decision.,

EFrigidaire

Logical ideas that last.

S0 on a Frigidaire washer, we
desiened the amtator and the
tub, to move 1n such &8 way that
clothes move up,
down and around

|see why we call

it Iri-Action?).

Then we had
another idea
aboutl water.
When wet clothes dry in
u dryer, they take up
more room. S0 for easy 1 —
clothes handling, we
made the mouth on our
drver extrs big.

Fmally, we put our
washers and dryersto | _ |
the ultimate “water”
test: our Guality Test
Track. It's the kind of
gquality control that
gives all Prigidaire appli-




Members Forum

Italy

“Surviving, Italian Style” (February 1984)
makes a long-overdue point: Italy may not be
much of & nation, but it is one of the most success-
ful crvifizations. Anart restorer in the convent of
San Marco, repairing the damage of the 1966
Florence flood, was a local hero; it is no accldent
that portraits on Italian currency are cultural gi-
ants like Galileo and Michelangelo, One day the
Nazione of Florence ran an editorial about the
country's bureaucracy, with the title “Nella
Giungla del Potere—In the Jungle of Power." 1
noticed that the editorial's title scans exactly the
same as the quartet from Rigoletto (“Bella figlia
dell’ amore"), and [ was reassured: If you canging
n countrv's politics, it's probahly either safe and
sound— or else totally unimportant.

Douglas J. Stewart
Whaltham, Massachusetts

Southeast Alaska
Your article { January 1984) is & beautiful begin-

ning to discovery of this magnificent sector of
Alaska. Two years ago, I worked as an interpre-
tive naturalist on board the Alaskan state ferry
M/ Takw and traveled the Inside Passage on nu-
MErous OCCABIONS,

In future vears it may or may not become evi-
dent that the congressipnally mandated cut per
decade of 4.5 billlon board feet of timber is nei-
ther economically nor beologically feasible
However, it is important to note that this tmber
cutwas a trade-off for the 104. 2 million acres that
were designated as parks, preserves, national
monuments, recreation areas, and wildhfe ref-
uges throughout Alaska. This includes 13 na-
tonal monuments and wilderness areas in
Southeast Alaska alone.

Anne Husbner
Fort Collins, Colorado

Your article on Alaska was informative and ma-
jestic, There {3 one point that needs correction in
this otherwise excellent article—it says the onlv
access Lo Juneau is via water or aif. Thisisnot so.
1 had a callege chum who came to Juneau another
way: He was born there.
The Reverend Robert B Branch
Essex, Massachusetts

Your reference to Joe Juneau and Fred Harris on
page 62 of the January 1984 issue may be incor-
rect. A well researched book on Alaska from
Time-Life Books refers to Rickard Harns.

Chad ]. Bardone
Diallas, Texas

You're right. Joe Juneau and Richard Harriz
were the men who strick gold in Alaska in 1880,

*Silk

I thoroughly enjoyed "The Queen of Textiles™ in
vour January 1984 issue. When silkis purchazed,
its weight 15 referred to in “mummies.” China
silk, the lightest weight silk . which literally floats
an air, i gsually four to sight mummies, The
heaviest silk I've ever purchased is 32 mummies
and is hard to find in New York City. Most silk
Charmeuse seemis to be between 16 and 22 mum-
mies. It's a nice weight for a drapey blovse and
just heavy enough for a dress. I guessed that
mummies refer to the number of cocoons used to
make up & single thread in the fabric. Does Ms.
Hvde know what mummies refer to in the manu-

facturing of silk? Alison Todd
Tenafly, New Jersev

The term “momme” 15 0 Japanere wmit of weight
equal to 3.75 grams. In the silk trade, the tevm in-
dicates the fabric weight per sguare mreier,

“The Queen of Textiles" fails to mention the seri-
culture carried on in seversal parts of the Utah
Territory beginning in 1835 and lasting through
the early 1900s. Samples of silk from Utah were
entered in the 18931 Chicago world's fair and won
prizes. Susan B, Anthony wore a dress of Utah
silk presented her by the Relief Society of the
Church of Jesus Christ of Latter-day Saints, and
a silk-lace collar was presenteéd to Mrs. Ruther-

ford B. Hayes. Leah Y. Bryson
Bountiful, Utah

Your article states that the silk liquid hardens on
exposure to air, as if it drigd out or reacted with
something inair. Several observations, such as a
worm’s supporting its weight by continuously
spinning filament or the passage of the filament
through the coating organs before emeryging, are
persussive to me that the filament may harden
well before emerging.

What mayv actually happen, and be the reason
for those long tubes, is that the giant protein mol-
ecitles, which are linear, get straightened out
from flow shear. In this conformation, certain
functional groups along the molecules could be-
come exposed and are able to react with what wa-
ter is there to form bridges between them. An
analogy is cement, which hardens by incorpo-
rating water nto crystals, not by drving out.




Don’t wait to inherit
this Hamilton Classic.

The Ardmore: The distinctive timepiece

of the 30s, continuing

a tradition

in a strictly limited edition.
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Because this lowly worm does its job so well, in
an exquisite chemistry, scientists hayve spent
many vears irylng toimitate thisinimitable fiber.
David E. Bosley

Grifton, North Carolina

Having visited many of the silk centers described
s0 delightfully by Nina Hyde, I offer two com-
ments: China's markets in the United States are
likely to remain small because of price and lack of
easy-care performance of silk fabrics, Also, the
silk-screen “fabric” being checked for defects on
page 43 15 actually a silk screen used 1o print the
fabric, Most of these "silk™ screens are made to-
day with—vou guessed it—polyester!
Richard J. Lyons
Greenville, South Caroling

Australian Sinkholes

It's amazing, oven NATIONAL GEOGRAPHIC
doesn't know the difference between a “turtle”
and a “tortoise.” Look carefully at the chelonian
on page 142 of the January 1984 issoe. All
English-speaking countries refér to the animal as
an Australinn snake-necked turtle. A turtle is
found in water, has webbed feet, and can only eat
underwater, Tortoizes are found strictly on land,
have flat feet, and ear out of water.
Mike Brown
Carmel, Californis

Australion experts commonly vefer Lo this partic-
wigr speciey s a “fovtoise” o distinguizh il from
the large marine turtle. Since the story 15 10 re-
gionally oriented, local usage was ciled

You stated that Mount Gambier was a city built

around a volcanic crater lake. | cannot [ind any
reference Lo recent volcanism in Australia.

Paul Townsend

Rochester, Michigan

Mountd (rambier lles gltop a hol spol similar Lo
those beneath Howaii and Vellowstone, 11 is g
mid-plate site pf intenstve volcanic activity, 5 pe-
cific screndific itnformalion about Sonth Awsira-
lan valcanism i5 just now becoming available.

Catalonia

When Iwasin Catalonia, backin 1977, 1 noticed
that the political climate wis very similar to the
one I used to know in Quebec! flag waving, patri-
otic chants, nationalist graffiti, and discussions
ahout separation. Your reporter ¢ame to the
same conclusion six yvears later. Mayvbe we will
never know if separation is the best thing tor Cat-
alomia or Quebec, but one thing is sure; You will
receive angry letters from Canadians who do not

appreciate the comparson )
Frangois Roy

Trois-Rivieres, Quebex

National Geographic, Mav 1984
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THE CADILLAC OF TOMORROW IS HERE

It's the most atdvanced Cadillac ever With Cadillac The Cadillac of Tomomow is a mamvel ol elec-
comlont and spaciousness, Cadillac luxury and  tronics yet simplified lor dependability And it sur
conveniences. Plus a whole new world of Cadillac rounds you with quality on every side, including a
performance that matches the Cadillac ride with double coat of clear enamel for a deep rich
a teel lor the road With fourwheel indepen- m luster. Drive the Cadillac ol Tomormow  the

dent suspension. front-wheel drive and 1985 front-wheel-drive Fleetwood, Coupe de
responsive VA power Advanced aerodynamic Ville and Sedan deVille ishown). at your
styling features Cadillac’s doorinto-rool design Cadillac dealer’s today,

BEST OF ALL. IT'S A CADILLAC
VETS QT T SOGETHER  BUCKLE 1P

Sorme Cocbincs o equaphed with engines Drocuced by other GM diveons, subsiciones of afficied companies worideics. Ses your declor for dolols
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A personal computer is
no substitute for personal
financial advice.

ed " [ he Machine af the Year" For

many of us, ir5 already pare of ourdaily lives: There s

|r Mas b ca

e dostbse aboat i, the PETS il oo IIVERILET 18 hete 1o stay

But for all the ballyhoo, consider thar the
personal computer ks merely a tool, As a hinancial
tool, for exampile, it can only function propetly when
it's fed salid ndvice and backed by o broad range of
innovative products

The John Hancock companies can provide the
tirsncial services and products you need to get your
persanal comparer working in the right direction
These include fimancial and gax planning, murual
tunads, options, stocks, bonds, [RA and or
retirement programs. We can even help vou with

jL=i}

sutty and home insumnce
For businesses we provide emplovee benefit
programs ranging trom group life and health plans o

W= |

COMPCfALE TSI

inad prisfit-shanng
plans: Wi alse offer
nvestment hankiog
venture capial
opporririties and
capital equipment leasing and finanting

=0 whether vou own i pemsonil computer oF not,
We e Ceftam we nave the products and services to it
your tnancial progmm, Contact a John Hancock

LAMPENE: epresenrative i '.|.|'-

.i"'“a';.-'.n' ')."{J:"’;Hfff_fi\-

T

We can help you here and now.
Not just hereatter.

On page 100 of the January 1983 1ssue there 152
graveerroc. Inhis article on Catalonia your writ-
er refers to “their pride in their new aotonomy,
which, like Quebec’s in Canada, has given them
the right to use Catalan as themr officinl lan-
gunge.” The citizens of Quebec have always had
the official right to use either French or English
Any former lack of pride came about because of
an outside economic control and comphcated
factors having to do with religion and education
When the Parti Québecois, now governing (Jue-
bec, first came to power in 1976, it proceeded Lo
enact laws that curtailed the English langunge
[t became illegal to put up business or traffic
signs in English or for institutions to have solely
English names or conduct all their affairs in En-
glish. Mot until English was demied free use after
1976 did the low take away the night of any Que-
hee citizen to the languase of his choice. Your
writer suggested the opposite.
Thelma Pitman
Rock-Forest, Quebec

Editor’s Page

In vour January 1984 1ssue the Editor passes
along a few thoughts regarding the state of the
world as we reach 1984, Some of what Mr. Gar-
rett expresses I am in agreement with, But when
[ read "famine is rare,” this, sir, | cannot agree
with. Famine, as defined by my dictionary, 1s"an
acute and general shortage of food.” Famine s
still an-ever present blight in the underdeveloped
and developed countrios of the world. In partsof
Africa, India, China, Brazl, and Mexico tens of
thousands, if not hundreds of thousands, of chil-
dren die annually due to fack of sufficient nutri-
tion, and many thousands more adults perish for
want of nourishment
Patrick Uarnahan
Longmeadow , Massachusitts

We did overgenevalize aboul the varily of fam-
ime—aridespread hunger iy stall with us. Vel vast,
derperate famine ix not ar common as i dhe pasi
Chima, where tn I876-79 some 13 mullion people
vbqrved fo death, now reems b0 HOVE an upper
hand over nattonal hunger. India, after srviv-
e the terrible droweht of 1872, 15 closer to self~
sufficiency. Irelond, where one million died of
vigrvabion in the potato famine of the 18405, np
longer starves, Bul large areas of the world are
certatnly in need of bedter nourishmend

Laiters showld be addveszed to Members Forum,
Vationagl Geographic Magazine, Box 57445,
Washington, IV, C. 20013, and should tnelude
render’s addvers and lelephione number. Nol all
iellery caon be used, Those thal are will often D¢
edited and excerpled

National Geographic, Mav 1984
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Nobody serves more citles
in the Northeast than USAIr,
USAlr serves 21 alrports in the
Northeast—30% more than any
other airline,

Nobody glves you maore
departures In the Mortheast. In
fact, USAIr gives you 80% more
domestic departures in the
Mortheast than any other
airtine.

Because we serve 50
many ¢ities in the Northeast
with so many nonstog and
direct flights, we often give
you same-day, out-and-back
service. If yvaur schedule is
more flexible, we often offer
you & selection of flights
throughout the day.

WHY IS USAIR'S
NORTHEAST NETWORK
50 STRONG?

Because we graw up
here—and our 30-plus years of

| growth helped us bulld a

system of citles and schedulas
In the Northeast that no ather
alrline can match. Today, our
system stretches as far West
as Colorado, Arizona and
California and as far South as
Texas, Florida and Loulslana. In

| all, we serve more than 90

citles in the U.S. and Canada.

USAIR'S PITTSBURGH
HUB— CONNECTIONS
WHEN YOU NEED THEM.

Pittsburgh is the hear of
the USAlr network. IU's your
mos! convenient connection to
dazens of citles, including
major business and vacation

centers, In fact, USAlr and

our associated Allegheny
Commuters can fiv you to cities
that other airlines don't even
SaTVE,

We give you the
convenient schedules, quafity
service, and money-saving
fares you expect when you fiy
ogne of the world’'s most
successful alrfiines.

Far Information or
resarvations, contact your
travel agent, corporate travel
arrange:, or call USAlr.

Fly the aidine that
evershadows all the others in
the Mortheast—USAIr.

T idRd LiSAr, Inc
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thousands
of places In
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Only these two guarantee
 their repairs for ife.

The Lifetime Service Guarantee.

. SEE your partic ipat I
s Lincoin "-1'-”"'||""'|:—'
' & LIFETIME
= | SERVICE
GUARANTEE

WE FIX CARS FOR KEEPS.
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photography with the world's first

Image Processor—the Canon T70,

Y ol Begin with the image. And the
new 170 proces It faultlessly in
EVery concely uation. With
operation = .' b astounding

Just i

The briillant advancement of eight
exposure modes from Canon's ._-_-._-

clusive Multiprogram Auto Exposure
=vetem. includi ng actic _-."_'-'_'.-|_':i|-;-71_

gshutter-priority Al ._‘.I:_-,._ metering.
Full Information” LCD. Auts load
auto film advance, auto rewind. And
the versatility of Canon's complete
'_"|'|-'r."|-_|r_1|"|'r 5. o8 BETY

Canon's new T70 m age Processor—
the next generation SLE camsra.

Now ’I'l'-:'-'f' & nothing between you

Image Processor W ielupiibsers

C anon
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When you buyone of our

de'“’§,°}>%“c§%“s‘i‘33 i

We'll rermin skl for Si llr".llllll' ighest montidy electric Bal® this sum Tlrr I TET YOI | DY angd
install a hig l- efhiciency Fm.-.:'. central air conditioner or beat pump. 'k virl have 1o do is send the highest
bill after the summer cooling season to Bryant's Redemption Center before Dec. 31, 1984, and then come up
with stme ways Lo efoy vour savings

L course, our 368 and 568 Delixe central air conditioners and 545 heat purmp are energy officient
ancl will save you money for years 1o corme

And with our free e -k|| i ||'“-| r, our detfusee atr conditioning and heal pump SYSIemSs are an even
Dertter vaiue I"r- wing once again that it really does pay to call vour Bryant dealer, Ciffer experes Aogust [5,
Jidsd 1 Wier '-||||r|_||"|r Fart 'n' Fel '|'-"'||"-'.-|'|l i Hevant deiniers

It reaﬂ}r does pay to call your Bryant dealer.

1-800-HOT-SALE MCIZLLIA




TWA GETAWAY. EUROPE AT PRICES
YOU THOUGHT WERE A THING OF
THE PAST. Historically TWA Getaway”
Vacations have been known for their
value. And this year is no exception.
What's more, they're easy to plan
TWA Getaway takes care of all the
details We reserve your flights Book
vour hotel rooms. Even map out B
vour daily itiner er To top it off, this vear we've made it even easier GREAT BRITAIN'S
to go by expanding our entire vacation EVEN GREATER.
3 1—- program. So vou can take more tours  ONLY %689-3768*
to more destinations. In fact, the hardest thing about TWA
i Getaway Vacations is choosing one.
Take The Georgian, a princely 2-week jaunt through
England, Scotland and Wales. It's pomp and pageantry
But it won't cost you a king's ransom.

The Jm.;'m?urm is equally al
Eﬁéﬁg EEELECE' luring. Its a classic L-.f_u'nhnmllf_}n
ONLY $698.579 g of T!n—:. spectacular Greek

mainland with a cruise (o the

F | j

{ il @ poetic Aegean islands You'll go for another atiraction

| iy '.!.' M on r..h_iti. 1.|:.] i!:l:‘-"'-.-'l!.'ﬁ,'l__]-l_']'.:‘:ii-?. :['hu :'u_.:w price. SPAIN AND

e A T S, S Now that vou re ’r-.;.uu:-tmi.
i e e . T, A, | i . s ) PORTUGAL SHINE.
o, s acstaasy vl X L . you should know about the ONLY $398.5469 "
e e e . | berian Explorer, a Super Saver 169.

Vacation featuring 2 weeks of sunshine and sangria in Spain and Portugal. Even more

termnpting is how little it costs, <
And there are 110 more vacations where | and :,Lmﬁ'ﬁﬁﬂu; "

these came from. For yvour free brochures, | 1 woulkdnt i the cleal ol he centures Plaace send my |

A oy R . i ' 2 . tarschiures nghl mas: Madl to; Tmns Alrbines

see your travel agent, call TWA at 1-800 | PO Bow 2690, Smithtown, WY 11787

G-E-T-A-W-AY, or send in the coupon. .
TWA Getaway and Super Saver Europe. | == =
They're deals that'll go down in histony | TWA SUPER

| | i |
*Fier person, double ocoupancy eecheding arfan I e G.M ;

1:.-'-.'- B EUE!: |

———— e —— —— . e

TWA GETAWAY VACATIONS

EASILY THE TIME OF YOUR LIFE #a

._--__-..--.'
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The new 84 Ford Tempo.

Technology never felt so comﬁ)rtable

The inside storw.
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The twinkle in his eyve. The crinkle of his nose.
mow you can capture all s most loving glances
with Kodacolor VR 200 film. Even in shifting light,
or with sudden movement. It's the most

———  versatile color print film ever from Kodak.
——— Alter all, he's not just another pretty face.

Because time ﬂaar[r;v



The Symbol That Takes the Guesswork
Out of Buying Carpet.

T

Tuu.gh Testing is the Reason Why.

After you select the colorand style Soil and Stain

of a carpet. how can you be sure Resistance.

the carpet will really last? Just look Special fibers protect agains!
for carpet that camies the Monsanto I AR stalns and soll, Vacuuming is
Wear-Dated® label NG Rl

Wear-Dated carpet is the most
thoroughly tested carpet you can
buy. Every grade of Wear-Dated

Pile Resilience.
All Wear-Dated carpe!? |5 made
of 100% Ultron® nylon and 1s
speclilly designed o nesist

carpet must pass a series of rig- LTI o crushing and marting
orous tests belore it can eam our

famous label This tough testing is Static Control.

vour assurance the carpet you e
buy will give you many vears of T o L et VPR

N elements which 4|n1m||,
I %S

luxurious service eliminate static electricity

As a Wear-Dated carpet customer, Resistance to Far,:img

L{Ju can call 2 oll-free number 24 Your carpet stays beautiful
curs a day. and get personal origer because Wear-Dated
ot cleaning and service advic S -arpet has been Agyy

—:3 I:-"':'-"']|--;|1:-'.:"|'":" ET'E"'E' et (o colorfasinesss

Durabili

WwearLated¥ campe! = warmanhed by MoRsanto o t!
Larpet with the Wear-Dated

e full pears nitrral wear from dite Of crgina

reetaliation, carpel tnsabled on wRis of put 10 abel has been tested and ap-
M= M5l 'J1 ntidd use excluded For mEir oF replade A5 A = §
mient of ideshcal or eguvalent canpet: forwarnd your Proved Jor Madimurm fesisiance

sales slip o Monsant 0 snagiing and pulling

a ’;&E% Send Now for your FREE Carpet Buying GUIdEj

e ® f IUS everything you need to know about carpet. Choose with confidence

I’ Mall 1 Monsanto Textiles Campany, Dept. wee
{f PO Box 646, 5t Louis. MO 63188
N
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On Assignment

S3T LOOKED 50 PEACEFUL." recalled
l senior writeér Rick Gore of his first sight of
Italy's infamous Mount Vesuvius. In fact,

one of the most hazardous volcanoes 1n the

world, it has erupted at least 80 tmes since it
entombed the Roman towns of Pompeii and

Herculaneum in A.D, 79. Gore and Senior

Assistant Editor 0. Louis Mazzatenta, ex-

amining & vent on the volcano's slope (right, at

right and center), journeyed to Herculaneum
as archaeologists dug ever deeper, fueled by
new finds of skeletons that provide poignant
evidence of how a city lived and died

For Mazzatenta—who recently covered the

Thames Kiver, taly's Appian Way, and Para-

guav—photographing 2,000-vear-old skele-

tons demanded delicate footwork. “You had
literally to tiptoe around them, they were so
fragile. A slight misstep, and crunch! You
could destroy a piece of history,” he says
Nearby Pozzuoli, also asubjectof the team’s

CoVerage, sits atop a reservoir of magma that

may blow at anv time. “People there have

lived with the possibility of apocalypse for
centuries,” says Gore, who first became fasci-
nated with the area in 1981 while covering the

Mediterranean for the magazine. "It's one of

the world's true hot spots.”

Looking like one of the natives, photogra-
pher Flip Nicklin wears a tuxedo-design T
unconcernedly
(below). Along the Antarctic Peninsula Nick-
lin photographed the penguins’ prey, the tiny
shrimplike krill that are also the food of whales
and ather Antarctic creatures

shiirt As penguinsg pass: by

The versatile Nicklin pursued &rll on land
and in icy seas. At the National Science Foun-
dation’s Palmer Station he made remarkable
close-up photopraphs of the crustaceans. By
day and by night under siorm-tossed waves he
photographed their glant schools. When the
seda was calm, he put his camera gear on an ice
floe and used it as a raft while wasting for kriil
to APDEr

Un previous assignments for NATIONAL
UEDGRAPHIC, the San Diego native photo-
graphed humpback whales near Maw and
right whales off Patagonia. Completing a fu-
ture artcle on kKillerwhales, Nicklin left for Sn
Lanka to pursue one of the most elusive of
whitle subjects, the mighty sperm whale,




Delta 88 LS

Announcing the new

luxury edition of America’s
family car.

Ihere 15 8 cortaim style about the lux all the way. The Delta 88 LS. The
ury edition of this famous tarmily can larmily car that gives you a very specia
It's a style ol Lle to which you and yvour stvie of life
tamily could becorme very attached

nsIe, you re treated to a full course
of premium car accessories. . all
standard. For instance. impeccable
Lalormg, SLUMPTUOUS Velour seating,
tinted glass and plush, cut-pile wall-to
willl carpeting. Plus power everything

powWer stper g, pOWEr |'lr:|’-.1_-.1_

SUCWARY power driver's §eat, power
WINQows, power doortocks
Its futksize fnxury, full-size comifort
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16 million Americans suffer
from deafness or debilifating
hearing disorders. Sadly, one
milkon of them are children

The Deafness Research
Foundation is the only
| national veluntary health
organization with a single
goai-the inoncial support of

research into all forms of
hearing diseases,

e The Foundation is unique, in
that every tax-deductiole

dollar you give goes directly
Save a e. nto research, That's

because our overheod

expenses are paid for by our

medical and professional

Ona e membarshio
Won't you please help us
heip those with hearing

@ nroblems?

\ FOr more information, or to
American

sanc vour tTox-daductinle
Red Cross ¥ i
contribution write:

The Deafness
Research

Foundation
Vw I] Ht‘:lrr ‘WIH “mu 55 East 34th Street

Ad e New York, New York 10016 |
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Shell introduces its new gold standard
gasoline: SLl 2900“" Super' Unleaded

All gasolines are not alike,
SU 2000's formula is so unigue
it's patented. And SU 2000
also has high octane. It's
among the highest octane
premium unieaded gasolines
available. (Note: SU 2000 is
never blended with meth-
anol, a law-priced alcohol
some suppliers use as an

-

« 50 unique it's patented

« High octane

* Reduces intake deposits

* Never biended with methanol

pCctane boostear.)

SU 2000 helps keep your
enging clean mile after mile. It
is designed to reduce critical
intake deposits that may be

",I'_. SR . TN = "1. - = G 1.-. R A By
[ 1 OHEEr You Huse 1l the better it can be for 110

LN o
A

causing engine Knock. in fact,
the longer you use SU 2000,
the better it can Deé Tor your
gndgine.

For truly gold standard per-
formance, get new SU 2000
Super Unleaded. In the black
and gold purmp at the Shell
station nearest you

ENCINE. '
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